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The experimentally determined electronic energy levels of approximately 500
neutral and ionic transient molecules possessing from 3 to 6 atoms are tabulated,
together with the associated vibrational structure, the rad.iative Iifetirpe, t1.1e princi-
pal rotational constants, and references to the pertinent llteratur.e. Vibrational an.d
rotational data for the ground state are also given. Observations in the gas phase, in
molecular beams, and in rare-gas and nitrogen matrices are included. The types pf
measurement surveyed include conventional and laser-based ab_sorption and emis-
sion techniques, laser absorption with mass analysis, and ultraviolet photoelectron
spectroscopy.
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1. Introduction

Most chemical processes—including those character-
istic of combustion, atmospheric pollution, industrial
chemical syntheses, chemical vapor deposition, and mi-
crocircuit etching—consist of a complicated sequence of
elementary reactions, many of which involve free radi-
cals, molecular ions, and other short-lived reaction inter-
mediates. In order to test reaction mechanisms and to
achieve optimum control of chemical processes, it is nec-
essary to develop techniques to monitor these transient
molecules in the gas phase, on catalytic surfaces, and in
the condensed phase. Ideally, such monitoring tech-
niques should be non-intrusive and space and time
specific. Often, these requirements are most satisfactorily
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met by electronic spectral measurements. The emission
spectra of flames, shock fronts, and electric discharges
have long been studied, and a number of simple free rad-
icals have been identified in them. The pioneering flash
photolysis studies of Porter' and Herzberg? in which
free radical production in the flash was coupled with
absorption studies having a time resolution of a few mi-
croseconds, opened a new era in the detection and spec-
tral study of free radicals.

A landmark in the spectroscopic study of free radicals
was the publication in 1966 of a volume by Herzberg’®
which provided a detailed summary of the basic princi-
ples important in the spectroscopic analysis of the elec-
tronic spectra of polyatomic molecules. Although the
analysis of free radical spectra has grown in sophistica-
tion and has profited greatly from the development of
modern computational methods, this remains the basic
reference in the field. Included in this volume was a set
of tables summarizing critically evaluated electronic
spectral data for polyatomic molecules with from 3 to 12
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atoms. Even at this early date, many of the species in-
cluded in the tables were free radicals, and a few were
molecular ions.

The twenty years since the publication of the
Herzberg tables have seen not only the further applica-
tion of the techniques then in use for the spectral study
of transient molecules, but also the development of sev-
eral important new techniques. Photoelectron spec-
troscopy has yielded information on the electronic
energy levels of hundreds of small polyatomic molecular
cations. The advent of the laser was closely followed by
the development of many laser-based techniques which
have afforded enhanced sensitivity for the detection of
transient molecules and which are amenable to the prob-
ing of specific regions of a reaction system with time
resolution which now extends to the femtosecond
regime. Laser-excited fluorescence studies have made
feasible the determination of radiative lifetimes for ex-
cited electronic states of free radicals and molecular
ions. During the last few years, laser-based techniques
have been used in conjunction with molecular beams,
providing an even more powerful tool for the study of
the spectra of transient molecules. Finally, the develop-
ment of modern computational techniques has greatly
facilitated not only the collection and analysis of spectral
data but also the prediction of the spectral properties of
as yet undetected free radicals and molecular ions.

Despite these developments, the Herzberg tables re-
main the prime source of data on the electronic spectra
of small polyatomic molecules. While the data presented
for stable molecules have since been considerably re-
fined, data for many small transient molecules had not
yet been obtained when these tables were published. A
few subsequent references have dealt with portions of
the literature on transient molecules. Photoelectron
spectral data for stable molecules, from which electronic
spectral data for the corresponding molecular cation can
be derived, have been summarized by several workers,
including Turner et al.,* Rabalais,” and Kimura et al.’,
Reviews of the photoelectron spectra of transient
molecules have also appeared.” A recent survey of pro-
gress in the high resolution electronic spectroscopy of
small free radicals since the publication of Herzberg’s
book has been provided by Ramsay.”® However, a com-
prehensive, critically evaluated compilation of the more
recent electronic spectral data for small polyatomic tran-
sient molecules has not yet appeared. The objective of
this paper is to bring together critically evaluated elec-
tronic spectral data for transient molecules which pos-
sess from three to six atoms, in order partially to fill this
gap in the literature.

2. Scope of Review

The definition of a transient molecule as one whose
lifetime is less than a few minutes in the pressure range
(typically 0.1-1.0 Torr) encountered in its production,
suggested by Dyke and co-workers,” will be adopted for
this review. Because of the great volume of available
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experimental data, it is necessary to limit the review to
species possessing from three to six atoms. Although
ground-state vibrational data for many of these species,
as well as for somewhat larger transient molecules,
formed the subject of a critical compilation'' only three
years ago, already there are many additions to the litera-
ture for these species. For this reason and because of the
convenience of having all of the data for a given species
in one place, the ground-state vibrational energy levels
of species for which there are also electronic spectral
data are included in this compilation. Estimates of rela-
tive intensities, which are specific to infrared absorption
measurements, have been omitted. On the other hand,
the principal rotational constants, 4o, B,, and C,, for the
ground-state transient molecule have been added. It is
planned also to publish a supplement to the earlier
ground-state vibrational data compilation within the
coming year. That compilation will include new and re-
vised tables for transient molecules for which no elec-
tronic spectral data are available and for transient
molecules which possess from 7 to 16 atoms. It will also
include a master index to the three compilations.

Because of the importance of the chemistry of the
heavier atoms in catalysis, chemical vapor deposition,
and microcircuit etching systems, these tables cover a
somewhat wider range of elements than did the earlier
vibrational tables. The first two full rows of the Periodic
Table are included, with partial coverage for species
containing heavier atoms such as selenium, bromine,
iodine, krypton, and xenon. A number of electron-defi-
cient molecules which are found in high temperature va-
pors are included. An important class of compounds for
which many new data have recently been published and
which are included in this compilation are the products
of metal-atom addition to water or to other simple
molecules. Many of these species possess ionic ground-
state structures and were, therefore, not included in the
ground-state vibrational data compilation. Because the
extent of ionic character varies with the electronic state
of the molecule, such species are included in this compi-
lation.

Photoelectron spectra are now available for almost all
small stable polyatomic molecules which can be ob-
tained with an adequate vapor pressure for gas-phase ob-
servation. The photoelectron spectrum provides a
powerful tool for mapping the electronic and vibrational
energy levels of the corresponding cation. Unfortu-
nately, except in a few recent studies using molecular
beams and very high resolution, the precision is inher-
ently limited, compared to that of typical infrared or ul-
traviolet spectral observations. Because many electronic
transitions cover a rather wide spectral region, com-
pared with the uncertainty of the photoelectron spectral
data, and because these data offer a major source of in-
formation on the properties of molecular cations, it was
decided to include photoelectron spectral data for stable
molecules in this compilation.

In recent years, several laboratories have also obtained
photoelectron spectra for anions. These have been in-
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cluded in this compilation if vibrational structure has
been observed for the anion. The threshold for pho-
toelectron detachment, which corresponds to the onset
of a dissociative excited electronic state, is also given.
Where spectroscopic structure has not been observed,
the threshold for electron detachment can be obtained
from the recent compilation by Lias and co-workers."?

3. Types of Measurement

Much of the spectral data summarized in these tables
was obtained using conventional gas-phase ultraviolet
absorption or emission spectroscopy, which affords the
potential for both a broad spectral survey and very high
resolution. The photographic plate provides a cumula-
tive detector for visible and ultraviolet radiation, but not
for the infrared region. Therefore, gas-phase studies of
the electronic spectra of transient molecules were for
many years much more readily conducted than were
studies of ground-state vibrational spectra. The concen-
tration of transient molecules in flames, chemilumines-
cent reactions, or various types of discharge may be
sufficiently high for spectroscopic study. However, flash
photolysis often yields a relatively high concentration of
transient molecules at a short time interval after the
flash. Because the products are generally formed with
much less internal energy than is typical of systems with
detectable emission spectra, the absorption spectra ob-
tained in flash photolysis studies are more readily ana-
lyzed. Furthermore, the time-resolved detection used in
flash photolysis studies provides information on the rates
of formation and disappearance of transient molecules in
the system.

Recent years have seen the development of a wide
variety of laser-based techniques for the study of the
spectra of transient molecules in the gas phase. Since a
given laser is tunable over a relatively limited spectral
region, laser studies of transient molecules are greatly
aided by the availability of survey spectra obtained using
other techniques. Although laser studies often are cum-
bersome for the primary identification of electronic
transitions of transient molecules, once the basic spectro-
scopic identification has been established they afford the
important advantages of high sensitivity and of space
and time specificity. The combination of molecular beam
and laser technology is very effective for studies of tran-
sient molecules. If a supersonic molecular beam is used,
excited rotational and vibrational energy levels can be
very effectively depopulated, and the absorption spec-
trum of the molecule is greatly simplified. When laser
excitation is coupled with photon detection, it has often
been possible to obtain information on the radiative life-
times of individual vibronic levels, greatly enhancing our
understanding of the patterns of energy redistribution in
electronically excited molecules. Recently, laser excita-
tion combined with mass detection has led to such new
modes of study of transient molecules as photofragment
spectroscopy and resonance-enhanced multiphoton ion-
ization (REMPI). This latter technique, which is now

undergoing rapid development,'® has several special ad-
vantages. Whereas laser-excited fluorescence measure-
ments depend upon the presence of electronic energy
levels which decay by photon emission, all molecules
possess Rydberg energy levels. REMPI measurements
depend on multiphoton excitation into a suitable elec-
tronic energy level, most often one of Rydberg charac-
ter. The selection rules may permit excitation of levels
which are not accessible by one-photon excitation from
the ground state. The range of tunability of the laser is
multiplied by the number of photons required for the
excitation of the Rydberg level, significantly broadening
the spectral region which can be probed with a given
laser. When the parent molecule is a free radical, almost
all of the mass signal is generally found to arise from the
parent cation, with very little fragmentation. For these
reasons, REMPI has already established itself as a pow-
erful tool for mapping the Rydberg transitions of tran-
sient molecules.

Selective coverage of the voluminous literature on
photoelectron spectroscopy is employed in these tables.
An effort has been made to include the best data avail-
able for each molecule. Several criteria are important in
determining whether a given reference should be in-
cluded. The first criterion is resolution. In the few in-
stances in which high resolution photoelectron data are
available, these are heavily weighted. Where direct spec-
troscopic observation is possible, the results of such mea-
surements generally are of considerably higher precision
than photoelectron data, which are then omitted from
the tables. A second criterion is the availability of adia-
batic ionization potentials. In order to obtain information
on the positions of electronic transitions from photoelec-
tron spectral data, it is necessary to subtract the first
ionization potential from the energy of the photoelectron
band. Where there is little change in the molecular ge-
ometry in the transition, the difference between the
vertical ionization potentials gives a reasonable approxi-
mation to the position of the electronic transition. How-
ever, this is not the general case. Where the first
photoelectron transition has a gradual onset, a better
value of the first ionization potential may have been ob-
tained from photoionization data or from the extrapola-
tion of Rydberg series in the spectrum of the parent
molecule. Supplementary sources of data for the first
ionization potential are cited in the tables. However, if
the difference between the first adiabatic ionization po-
tential obtained in the photoelectron spectrum and that
obtained in other measurements amounts to only 10 or 20
meV, the photoelectron spectroscopic value is used, be-
cause of the value of a consistent set of measurements.
Where threshold energies differ by one quantum in a
vibrational progression, a best value for the ionization
potential is chosen which coincides with the most proba-
ble position of the vibrationally unexcited transition.

Most photoelectron spectroscopic studies have been
conducted at low to moderate resolution. Uncertainties
of 10 to 20 meV (80 to 160 cm™!) are typical of these
measurements, and the absolute uncertainty is doubled in
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the subtraction process. Smaller uncertainties, often on
the order of 40 cm~, are usually cited for vibrational
frequencies within a transition. The authors’ estimated
uncertainties have been given in these tables. However,
where several laboratories have reported photoelectron
studies on a given system at similar resolution the spread
in the vibrational frequencies reported frequently
exceeds the estimated error, suggesting that the uncer-
tainty has been underestimated. For typical photoelec-
tron spectroscopic studies, vibrational frequency
uncertainties of 80 cm™' seem to be more realistic.

For most photoelectron spectroscopic transitions,
structure has not been resolved. Many of these states are
dissociative. Further information on the dissociation
products can be obtained from values of the appearance
potentials for various products in photoionization studies
on the parent molecule. Such studies are beyond the
scope of this review. The tables of ionization and appear-
ance potentials by Levin and Lias' constitute a valuable
source of information on the appearance potentials of
photofragments.

Most authors of papers on photoelectron spectroscopy
have proposed assignments for the various photoelec-
tron bands, using arguments based on molecular orbital
theory and often on semi-empirical or ab initio calcula-
tions. These assignments have been included in the
present tables. Where several conflicting assignments
have been given in the literature, an attempt has been
made to choose the most satisfactory one. Generally, the
assignments of photoelectron spectra have been made
with the presumption that the point group to which the
molecular cation belongs is the same in all of its excited
states. Structural data for these excited states are ex-
tremely rare. Therefore, the molecular point group
which has been adopted in the analysis of the photoelec-
tron spectrum is given in these tables. In practice, it is
likely that there is some variation in excited-state molec-
ular symmetries. Thus, a bent molecular ion may become
linear in some of its excited states. For highly symmetric
species, Jahn-Teller distortion may reduce the molecular
symmetry.

Matrix isolation studies also provide a valuable source
of survey spectra on which a search using high resolu-
tion gas-phase absorption or laser-based techniques may
be based. All of the absorptions of a species trapped in
dilute solid solution in a cryogenic matrix arise from the
ground vibrational and electronic state of the molecule,
a factor which may aid in the assignment. It is sometimes
possible to trap detectable concentrations of reaction in-
termediates which have a shallow potential minimum
but which are formed in gas-phase reaction systems with
energy which exceeds their dissociation potential. Rota-
tional energy is effectively quenched by the matrix.
Therefore, positive identifications of the electronic spec-
tra of molecules isolated in matrices are difficult. Pri-
mary identifications are best made in the infrared, where
isotopic shifts and splittings can be resolved and assigned
and a detailed vibrational analysis achieved. It is often
valuable to classify products in a matrix system accord-
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ing to the spectral range in which they are photolytically
stable. The correspondence of the behavior of electronic
band systems with those of the infrared absorptions
which have been assigned to the species of interest then
provides strong support for the assignment of the new
band systems to that species. At the same time, it pro-
vides information on dissociative electronic transitions
and on the photodissociation products of that molecule.

It is necessary to consider the extent of perturbation of
the spectrum which results from isolation of the
molecule in a matrix. This perturbation is expected to be
minimal for rare-gas and small covalent molecule ma-
trices, to which the following discussion and coverage in
the tables will be restricted.

As was shown in the compilation of the ground-state
vibrational fundamentals of transient molecules'! and in a
comparison of the ground-state vibrational fundamentals
of diatomic molecules in the gas phase and in inert solid
matrices,"® shifts tend to be smallest for a neon matrix
and to increase with increasing mass of the rare gas
atom. Somewhat larger shifts are typical of a nitrogen
matrix. Most matrix shifts in ground-state vibrational
fundamentals of covalently bonded molecules isolated in
solid neon are less than about 1%, and in solid argon less
than about 2%. Although larger shifts—usually to lower
frequencies (a “red” shift)—occur for vibrations of a di-
atomic molecule which has a large dipole moment, shifts
in the frequencies of intraionic vibrations lie within the
range typical of uncharged species.

In contrast to the behavior of ground-state vibrational
absorptions of molecules in matrices, at all but extremely
low temperatures electronic absorption bands are typi-
cally dominated by the relatively broad, prominent
phonon wings. As the sample deposit is cooled, the sharp
zero phonon lines grow in intensity. For absorption mea-
surements, the absorption maximum of the phonon wing
generally lies at a higher frequency than the zero phonon
line, whereas for emission measurements the maximum
of the phonon wing generally is observed at a lower
frequency than the zero phonon line. Because it is neces-
sary to study neon matrices at a temperature near 4 K,
this effect is minimal for them. However, the conve-
nience and ready availability of closed-cycle helium re-
frigeration systems, which can cool the sample to
temperatures as low as about 11 K, has led to the more
frequent use of an argon matrix. Both because of the
increased molecular interaction with the matrix and be-
cause of the higher temperature which is often: used,
electronic absorptions tend to be relatively broad in an
argon matrix.

A comparison of the electronic energy levels of di-
atomic molecules in the gas phase and in inert solid ma-
trices has recently been published.”® For valence
transitions of covalently bonded molecules isolated in
solid neon, the distribution of the matrix shifts is quite
sharply peaked near zero deviation, with a “tail” extend-
ing toward higher frequencies (a “blue” shift). As the mass
of the rare-gas atom is increased, an increasing red shift in
the electronic band origin tends to occur. The blue shift in
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the apparent band origin which results from detection of the
phonon maxima rather than of the zero phonon lines in an
absorption measurement amounts to approximately 1 to
1.5% in a typical system. A red shift of similar magnitude
occurs in emission measurements. For an argon matrix, the
reported values of most electronic band origins lie within
about 2% of the band origin. Rydberg transitions of mole-
cules in matrices are usually greatly broadened and are shift-
ed by as much as several thousand cm ™", Relatively large
matrix shifts may also result from charge transfer interac-
tion between species with highly polar bonds and the heavier
rare gases. The sign of this shift depends on whether the
molecular bonding is more polar in the excited electronic
state (favoring a red shift) or in the ground state (favoring a
blue shift). Although there is often a relatively large experi-
mental uncertainty in the measurement of excited-state vi-
brational band spacings, in solid neon these are usually with-
in about 1% of the gas-phase values and in solid argon within
about 3%.

These generalizations appear to remain valid for poly-
atomic transient molecules isolated in rare-gas matrices.
In these tables, there are 25 pairs of observations for
which T, values are reported for both the gas phase and
a neon matrix. Of these, 23 pairs agree within +2% and
15 within +1%. Similarly, there are 28 pairs of observa-
tions of T, for both the gas phase and an argon matrix.
Of these, 26 correspond within +2% and 19 within
+1%. As for diatomic molecules, argon-matrix values
tend to be somewhat red-shifted; 16 of the pairs corre-
spond between 0 and + 1%.

These generalizations have been found to apply for
certain species with ionic bonds and for many molecular
ions (several of which were included in the comparisons
of pairs of data in this set of tables), as well as for neutral
molecules. As is shown in the tables of Sec. 6.2, because
the ionic character of CaOH, SrOH, and BaOH changes
relatively little in their low-lying electronic transitions,
only small shifts in the band origins of these species oc-
curred when they were isolated in a krypton matrix. The
vibronic spectroscopy of covalently bonded molecular
ions isolated in rare-gas matrices has been reviewed by
Bondybey and Miller."” These workers have also re-
cently published a detailed study of matrix effects for
C¢F% isolated in solid neon.!* In order to minimize
charge transfer interaction with the matrix, which can
lead to large perturbations of excited electronic states, it
is highly desirable to study molecular ions in a neon ma-
trix.

Although in the early days of matrix isolation spec-
troscopy it was believed that extremely rapid quenching
of excited vibrational and electronic states should occur
in a matrix environment, this assumption has been found
not always to be valid. Indeed, matrix isolation measure-
ments have proved useful for determining approximate
radiative lifetimes in a number of systems. As has been
noted in the review by Bondybey and Miller", the ma-
trix may induce nonradiative energy transfer when there
is a strong quantum mechanical coupling between the
electronic state and lower-lying electronic states or the

ground state. Thus, the existence of spectroscopic per-
turbations may lead to effective quenching of small-
molecule fluorescence in a matrix. An interesting
example is provided by C,. As is summarized in the ta-
bles of Sec. 6.3, even in a neon matrix the lifetime of the
A 'MI, state is greatly shortened, and emission from the
’IL, state, which has not been detected in the gas phase, is
observed. This observation suggests the potential utility
of matrix isolation studies for detecting low-lying excited
electronic states which are not readily accessible in gas-
phase studies. For larger molecules, the density of states
in the electronic spectral region is sufficiently great to
provide a unimolecular mechanism for nonradiative en-
ergy transfer in the gas phase. Bondybey and Miller have
observed fluorescence from electronically excited states
of a large number of substituted benzene cations isolated
in rare-gas matrices. The radiative lifetime typical of a
neon matrix is generally about 85% of the gas-phase
value. Experiment and theory suggest that in the absence
of matrix-induced nonradiative processes the matrix shift
in the radiative lifetime is approximately related to the
square of the index of refraction of the matrix.

4. Guide to the Compilation

The goal of this compilation is to summarize the ex-
perimentally determined electronic energy levels for ap-
proximately 500 transient molecules which possess from
three to six atoms, in order to aid in spectral identifica-
tion and to provide energy level data needed for other
types of research. The literature has been surveyed
through January 1988; only limited addition of more re-
cent data has been possible. Attempts have been made to
provide a critically evaluated compilation. Often only a
single set of observations has been reported. As addi-
tional data become available, it is hoped that later ver-
sions of this compilation can be more definitive. Data
have been omitted when later data dictate a reassign-
ment or when there has been a substantial refinement, as
when high resolution spectroscopic studies have sup-
planted photoelectron spectroscopic observations. Of
course, there are also inadvertent omissions. The author
invites communication of additions and revisions for-in-
clusion in later editions of or supplements to this compi-
lation.

As for the ground-state vibrational energy levels, iso-
topic substitution studies provide the most definitive
identification of the carrier of a set of spectral features.
However, often such data are not available. The extent
to which chemical evidence can establish a positive iden-
tification varies widely. There are many examples in the
literature where characteristic impurities have led to the
appearance of a band system, resulting in a misassign-
ment. Where chemical evidence has presented a reason-
able argument for the identification of a transient
molecule, the data have been included in this compila-
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tion, in the hope that, with the recognition that the iden-
tification has yet to be finally established, further study
will be encouraged.

The order of appearance of molecules in this compila-
tion is similar to that adopted by Herzberg® and by the
earlier vibrational data compilation.!! Species are or-
dered first by the number of atoms in the molecule, then
by the number of hydrogen atoms, and finally by the
number of valence electrons. When all three of these
criteria match, the order of appearance is determined
first by the number of valence electrons on the central
atom and then by its row in the Periodic Table. For a
few molecules with a chain of heavy atoms, the sequence
is somewhat arbitrary. Data are given for both the nor-
mal and the fully deuterium-substituted molecule. How-
ever, only the hydrogen-containing species is listed in
the index.

The heading for each electronic state gives its symme-
try, the point group to which the molecule belongs in
that electronic state, and, where available, references to
a quantitative molecular structure. For a discussion of
the molecular point groups and the symmetry species of
the molecular electronic and vibrational transitions, see
standard texts on spectroscopy. For C,, molecules, there
is potential ambiguity in the definition of the molecular
symmetry axes. The convention in which the x axis is
chosen perpendicular to the plane of the molecule, rec-
ommended by the Joint Commission for Spectroscopy of
IAU and IUPAP,"” has been adopted. Often, this has re-
quired the interchange of published assignments of en-
ergy levels with B, and B, symmetry.

The energy of the electronic transition follows the
state designation and symmetry information. Where pos-
sible, T, the energy separation between the electronic
energy level of interest and the ground electronic state
of the molecule when all of the vibrational and rotational
quantum numbers in both electronic states equal zero, is
given. However, where only low resolution data or pho-
toelectron data are available, it is often possible only to
give the position of the absorption maximum. With pho-
toelectron data, 7 is derived by subtracting the value of
the first ionization potential from that of the higher ion-
ization potential which corresponds to the state of inter-
est. It is more likely that the first adiabatic ionization
potential can be determined than that higher adiabatic
ionization potentials are accessible. The footnote phrase
“from vertical ionization potential” implies that the first
adiabatic ionization potential is known but the higher
ionization potential is measured to the peak maximum;
the phrase “from vertical ionization potentials” implies
that the energy difference between the higher and the
first absorption maximum was used. Above about 18 eV,
there are often relatively large uncertainties in the posi-
tions and assignments of photoelectron bands. Since
transitions which correspond to these higher bands gen-
erally lie well into the vacuum ultraviolet spectral re-
gion, the coverage of higher energy photoelectron data
has been truncated. Except where otherwise indicated,
the units of all quantities in these tables are cm~'. As in
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the tables of Herzberg,® T, values are given to the center
of multiplet structure. Thus, for doublet states the two
components differ by =4 (the spin-orbit splitting con-
stant) and the energy difference is measured from the
average of the two bands, whereas for triplet states the
three components fall at 0,+4 with respect to the posi-
tion from which the band energy is measured. This con-
vention is also followed here unless specific states are
given. However, in matrix isolation absorption and laser
excitation studies only the lowest component is accessi-
ble. Except for transitions with relatively small values of
A, this is also likely to be true of studies using cooled
molecular beams. Often these latter studies give T, val-
ues with a precision better than that to which A4 is
known.

The range in which various electronic transitions in-
volving the state of interest occurs is also tabulated. This
range is a composite of the values typical of absorption
and emission measurements. Laser-excited fluorescence
measurements may include both excitation and resolved
emission measurements. Since the position of the band
origin is given, ambiguity should not arise. For informa-
tion on the range in which the band system is observed
for a given type of measurement, see the original litera-
ture cited for that measurement technique.

The format of the vibrational tables is similar to that
used in the compilation of ground-state vibrational en-
ergy levels," except that relative intensities have been
omitted and error estimates are incorporated into the ta-
bles. Where possible, the values of AG(3), the separation
between the v = 0 and v = 1 levels for the vibration of
interest, have been used. For some systems, vibrational
frequencies have been determined with a precision
greater than two decimal places, and the tabulated val-
ues have been rounded off. Error estimates are those of
the authors of the original literature. The numbers in
parentheses give these estimated errors in relation to the
last digits of the vibrational frequency (e.g., 1234.56(78)
= 1234.56 = 0.78). Where the error includes a decimal
point, the decimal point has been included. Within a
given symmetry species, vibrations are numbered start-
ing with the highest frequency. The same convention is
followed for deuterated species. Therefore, a given type
of vibration may be numbered differently for the deuter-
ated than for the unsubstituted molecule. For triatomic
molecules, the bending vibration is always designated as
v,. If the bending vibration is split by Renner-Teller in-
teraction, the position of the unperturbed fundamental is
given. Where specific components of such a split funda-
mental have been studied, they may also be listed, with
the transition designated in a footnote. For a more com-
plete treatment of the Renner effect and definitions of
the parameters included in many of these footnotes, see
the discussion by Herzberg® and the references cited for
the molecule of interest. A few of the species in these
tables possess out-of-plane vibrations which have re-
solved structure due to inversion splitting. For these, the
specific component for which the vibrational frequency
is reported is designated in a footnote.
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Where radiative lifetimes have been measured, they
are given following the vibrational table. 7, the radiative
lifetime of the vibrationless transition, is given wherever
possible. Where the lifetime is accessible only for excited
vibrational states, the subscripts give the vibrational
.quantum numbers of the observed band.

Where spin-orbit splitting occurs and the splitting con-
stant, 4, is known, it is included in the compilation.

Finally, in order to aid in the recognition of electronic
band systems observed with moderately high resolution,
the principal rotational constants are summarized.
Where possible, the values associated with the vibra-
tionless transition (4, By, C;) are given. Occasionally,
these values have not been determined, and the subscript
gives the vibrational quantum numbers appropriate to
the band for which the rotational constants have been
measured. These constants are truncated at three deci-
mal places. Often, more precise values of these constants
and a far more detailed set of molecular constants, have
been derived from the analysis of high resolution spec-
tra. The references to the experimental literature should
facilitate the location of such data.

5. Abbreviations

AB near infrared-visible-ultraviolet absorption
CC color-center laser

CL Chemiluminescence

DL diode laser

ED electron diffraction

EF
EM
ESR
HFD
ID
IR

LD
LF

LMR

LS

MO
MODR
MPI

MwW

PD

PE
PEFCO
T-PEFCO

PEPICO
PF

PI1
PIFCO
PIR

Ra

TPE
uv

275

electron-excited fluorescence

near infrared-visible-ultraviolet emission
electron spin resonance

high frequency deflection

ion drift

infrared absorption
Fourier transform)
laser difference frequency

laser-excited fluorescence (excitation and
resolved emission)

laser magnetic resonance

laser Stark spectroscopy

molecular orbital calculations
microwave-optical double resonance
multiphoton ionization

microwave and millimeter wave

electron photodetachment

photoelectron spectroscopy
photoelectron-photon coincidence
threshold photoelectron-photon coinci-
dence

photoelectron-photoion coincidence
photofragment spectroscopy
photoionization

photoion-photon coincidence
photoionization resonance

Raman

threshold photoelectron spectroscopy
near infrared-visible-ultraviolet absorption
and emission

(conventional or

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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6.1. H3 and Triatomic Dihydrides Do
H 3d 2a3 D3p, Structure: EM8
3
Tod = 18530 gas EM8 3d-2p2A% 569-601 nm
3d ZAi D3p Structure: EMS

EM8 3d-3p2E' 3772-4517 cm~1
Tod = 18511 gas EM8 3d-2p2A4 568-615 nm
© = 13(1) ns gas EM?
EM8 3d-3p2E' 3891-4456 cm~l

By = 21.72(2); C, = 10.91(2) EM8
By = 42.99; C, = 22.735 M8

2 3d 2g" D3h Structure: EM8
3d 2" D3y Structure: EM8

T,2 = 18433 gas EM8 3d-2p2A% 569-601 nm
Tod = 18409 gas EMB 3d-2p2A% 568-615 nm ° 2
EM8  3d-3p2E' 3772-4517 cm~l
EM8  3d-3p2E' 3891-4456 cm~l
v = 13(1) ns gas EM9
By = 42.99; C, = 22.735 EM8
By = 21.72(2); Co = 10.91(2) EM8

3d 2 D3p Structure: EM8

3d 2g' Dap, Structure: EM8
Tod = 18037 gas EM8 3d-2pZA% 568-615 nm

To® = 18098 gas EMB 3d-2p2A% 569-601 nm
EM®  3d-3p2E' 3891-4456 cm~l

EM8  3d-3p2E' 3772-4517 cm~l
By = 42.99; C, = 22.735 EMS
© = 13(1) ns gas M2

3p 28 Dy Structure: EM3 By = 21.72(2); €4 = 10.91(2) EM8

Tod = 17789 gas EMZ:3.8  3p2p8-252A{ 556-574 nm

3p 2a¢ D Structure: EM3
T = 37(4) ns gas EMI0 P oA 3h
Tod = 17872 gas EM2,3,8LF7 3p2a4-252A) 553-569 nm
By = 47.45; C, = 23.495 EMB

T =29(1) ns gas M9

3s 24 D3p, Structure: EMO By = 22.73(6); C, = 10.68(2) EMS

TOa = 17600 gas M3 352Ai-2p2A§ 592-615 nm

3s ZAi D3p Structure: EM6
EM6  3s2A{-3p2E' 3178-3847 cml

. To = 17642 gas EM3 3s2A{-2pZAY 592-614 nm
By, = 44.19; C, = 22.676 EM

° ° EME  3s2A{-3p2E' 3382-3768 cml

3p 2 Dap Structure: EMO By = 21.98; C, = 12.41 EMB

To@ = 13961 gas EMZ:4  3p2E'-252A{ 708-736 nm
3p 2 D3y Structure: EMO
EME 3sA{-3p2E' 3178-3847 cm™l
Tod = 14092 gas EMZ-4LF7 3p2'-252Af 703-735 nm
Em8 3d-3p2E'  3891-4456 cml

EMé 3s2A{-3p2E’ 3382-3768 cm™l
By = 42.15; C, = 21.505 EMO
Em8 3d-3p2E'  3772-4517 cm!
2p 2A§ D3p, Structure: EMO
Vib. No. Approximate em~1 Med. Type Refs.
Tod = 993 gas EM3:® 3s2A{-2p2A% 592-615 nm sym. type of mode meas.

EM®  3d-2pAY  568-615 nm
e' 2 Deformation ~1750¢ gas EM 4
B, = 44.58; C, = 22.288 EMP

2s 2atb Dy Structure: EM3 © = 18.5(1.0) ns gas EM9
gas EMZ:3  3p2a8-2s2A1 556-574 nm By = 21.15; C, = 10.59 EM
Em*  3p2E'-2s2a{ 708-736 nm

By, = 46.82; C, = 23.41 EM3
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2p zAﬁ D3n Structure: EM6
Tod = 1052 gas EM3,OLF7 3s2A1-2p2A8 592-614 nm
EMS 3d-2p%A%  569-601 nm

By = 22.112; C, = 11.056 EMO

2s 2ab D3y Structure: EM3
gas EMZ:3LF7  3p2AY-2s2A} 553-569 nm

emt 3p2E'-2s2A] 703-735 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a] 1 Ring breathing ~2400° gas EM 4

* 2 Deformation 11990¢ gas M 4

By = 22.99; C, = 11.495 EM3

2 Measured with respect to lowest bound state, 2$2Ai.
Structure observed! in the dissociation spectrum of
Ho has been reinterpreted5 as arising from the
predissociation of Hg (ZszAi) into H + Hy. In the
absence of vibrational and rotational excitation,
this process is exothermic by 5.52 eV. Unstruc-
tured emission observedll between 190 and 280 nm,
with a maximum near 230 nm, upon charge transfer
between K and H} or D has been attributed to
transitions originating in bound Rydberg states of
H3 or D3 and terminating in the dissociative ground
state continuum.

b predissociated by vibronic interaction with the
ZpZE' repulsive ground state; linewidth is approxi-
mately 15 cm™! for Hz and 6 cm™1 for Ds.

€ Tentative assignment.

References

IM. Vogler, Pres. Rev. A 19, 1 (1979).

G. Herzberg, J. Chem. Phys. 70, 4806 (1979).

31. Dabrowski and G. Herzberg, Can. J. Phys. 58,
1238 (1980).

G. Herzberg and J. K. G. Watson, Can. J. Phys. 58,
1250 (1980).

55. K. 6. Watson, Phys. Rev. A 22, 2279 (1980).

6g. Herzberg, H. Lew, J. J. Sloan, and J. K. G.
Watson, Can. J. Phys. 59, 428 (1981).

Ty. Figger, H. Moller, W. Schrepp, and H. Walther,
Chem. Phys. Lett. 90, 90 (1982).

8g. Herzberg, J. T. Hougen, and J. K. G. Watson,
Can. J. Phys. 60, 1261 (1982).

9. Figger, M. N. Dixit, R. Maier, W. Schrepp, H.
Walther, I. R. Peterkin, and J. K. G. Watson, Phys.
Rev. Lett. 52, 906 (1984).

104, Figger, Y. Fukuda, W. Ketterle, and H. Walther,
Can. J. Phys. 62, 1274 (1984).

11p 8. Raksit, R. F. Porter, W. P. Garver, and J. J.
Leventhal, Phys. Rev. Lett. 55, 378 (1985).

MnHo>

In a xenon matrix, an absorption maximum is observed
at 318 nm. Irradiation at this wavelength results
in dissociation of MnHy into Mn + Hj.
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X 6a, Coy

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 2 Bend 375 Xe IR 2
366

b 3  Asym. stretch 1594.0 Ar IR 1
1591 Xe IR 2
1565

X 6A1 Coy

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 2 Bend 276 Xe IR 2
266

b 3 Asym. stretch 1155.6 Ar IR 1
1154 Xe IR 2
1137
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F:Eafizz

In an argon, krypton, or xenon matrix, three broad
absorptions appeari between 400 and 450 nm. Irra-
diation at 440 nm results in photodecomposition,
producing Fe + H2.1’

Vib. No. Approximate em1 Med. Type Refs.

sym. type of mode meas.
2 Bend 335 Ar IR 2
322 Kr IR 1
323 Xe IR 1
3 FeH a-stretch 1661 Ar IR 2
1647 Kr IR 1,2
1636 Xe IR 1,2
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F:EE[)ZZ

In krypton and_xenon matrices, three broad absorp-
tions appear1 between 400 and 450 nm, each sltightly
shifted from their FeH, counterparts. Irradiati%n
at 440 nm results in tﬁe formation of Fe + D2.1a

X
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

2 Bend 235 Ar IR 2
232 Xe IR 1
3  FeD a-stretch 1205 Ar IR 2
1195 Ke IR 2
1188 Xe IR 1
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CoHp

Photodissociation into Co + Hy was observed! on irra-
diation at 22000.

X
Vib. No. Approximate em™ 1 Med. Type Refs.
sym. type of mode meas.
2 Bend 380 Ar IR 1
3 CoH a-stretch 1685 Ar IR 1
1647 Kr IR 1
(:C)[);z
X
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
3  CoD a-stretch 1223 Ar IR 1
1215 Kr IR 1
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BH 2
K 2By(m,)° D
To = 4194.1 gas ABl A-X 640-870 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 953.6 gas AB 1

By = 6.13 asl

X 2A1b Coy Structure: ABl

A, = 41.649; By = 7.241; C, = 6.001 ABl

BD > a
K 28y(my)® D,

By v 3.2 ABl

X 2A1b Coy
A, = 24.1S; By = 3.64; C, = 3.04 AB!

a lig,

b The A 2By and X 2A; states are perturbed by strong
Renner-Teller interaction. While molecular orbital
arguments indicate that the A state should be 1in-
ear, lower members of the bending progression could
not be observed, and there may be a small barrier
to linearity in the A state.

€ Assumed value.
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AlTH>
K 2By(n,) DOup
To < 15200 gas AB! A-X 658.4 nm

Other bands were also observed, but their analysis

has not been reported. There is evidence for a

predissociation limit at 15450.

B, = 3.57 ABl

X 24 Coy Structure: ABl

A, = 13.6; By = 4.4; C5 = 3.3 ABl
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SiH3

R 2By (m)

gas PFl A-X 567-659 nm

Predissociation into Sit + Hy and into SiHY + H was
observed.

B = 3.956(1) PFl

X ZAI CZV
B = 5.094(2); C = 3.772(4) PFl
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CHo>

D

T, = 71592 gas ABl D-X 139.7 nm

c

T, = 70917 gas ABl C-% 141.0 nm

3d 3a, Coy Structure: AB7

T, = 70634 gas ABL 3d3A,~% 141.5 nm
Diffuse. First member of Rydberg series converging
to 83851. Higher members observed (AB2) at 76553,
79241, and 80688.

B, = 6.898 ABl

c 1A1

gas AB3 -3 330-362 nm

6 1g;b Coy Structure: AB3

To = 10255(20) gas ABL»3,27 MR8l  6-3 490-920 nm

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 570 gas AB 3

T = 1.90(15) ps LF8

€(0,14,0) = 4.2(2) us LF9

1(0,16,0) = 1.3(3) us LF11

By = 7.74 A8l

Barrier to linearity = 1193 14

a 1,0 Coy Structure: AB3
T, = 3156(5) gas AB1.3,27,28wR21,26pg23,24

b-a 490-920 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a1 1 CH s-stretch 2805.9(1) gas LF,LD 10,20

2 Bend 1352.6 gas AB 3,27,28

by 3 CH a-stretch 2864.5(3) gas LD 20

T~ 18 s€

Ay = 20.118(2); By = 11.205(2); Cq = 7.069(2)
AR3,27,28

Barrier to linearity = 9451 14

X 38 Coy Structure: ESR4~6aB7
LMR15,171R17,26
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
aj 2 Bend 963.10 gas LMR, 12,16
DL 19,25

A, = 73.811; B, = 8.450; C, = 7.184 IR2>

Barrier to linearity = 1931(30) 26

CDo»

(]

T, = 70947 gas ABl D-% 140.95 nm

c

T, = 71510 gas ABl C-X 139.8 nm

3d 3a, Cov Structure: AB/
T, = 70591.7 gas ABl 3d3A,-X 141.6 nm
B, = 3.595 ABl

b lﬁlb Coy
(0,16,0) = 6.0(7) us LF13
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a lAlb

Cay

T, = 3140(50) PE23

M. E. JACOX

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 1005(1) gas LF 13

% 38, Cav

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 752.37 gas DL 19
Ao = 37.787; 3(B+C), = 3.962;

1(B-C), = 0.267 LMR18,22

2 yalue g

b The a

iven for 13CH2.

Ay and b 181 states r? perturbed by strong
Renner-Teller interaction.13,14

They are also
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Moore, J. Phys. Chem. 87, 5367 (1983).
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SiH,

A 1Bla Coy Structure: ABl,2

To = 15533  gas AB1:2  A-X 480-650 nm

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 2 Bend 860 gas AB 1

=06 us gas LF6

Ay = 17.75%; By = 4.9S; C, ~ 2.8C ABZ

Barrier to linearity ~ 8000 3

a 331 Coy

T, = 7340(240)4  gas PI8

X 1a,2 Coy Structure: ABl,2

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 1 Sym. stretch 1964¢ Ar IR 5

2 Bend ~1004 gas AB 2

990(20) gas LF 4
995 Ar IR 5

b, 3 Asym. stretch 1973 Ar IR 5

A, = 8.096(1); By = 7.021(1); Co = 3.700(1) ABZ



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

SiD>
K 1g;2 Coy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 610 gas AB 1

X 1a,2 Coy

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 1427® Ar IR 5
2 Bend 720 Ar IR 5

b 3 Asym. stretch 1439 Ar IR 5

2 The A 181 and X 1A1 states_are perturbed by strong

Renner-Teller interaction.

that the collision-free lifetime varies from ~ 10

to > 500 ns, depending on the rotational transi-

tion.

Extrapolated values,?

Possibly 6290(240).8

€ In Fermi_resonance with 2vy, obseryed for SiHy at
1993 cm™1 and for SiD, at 1445 cm™l.

a0

References

11, Dubois, G. Herzberg, and R. D. Verma, J. Chem.
Phys. 47, 4262 (1967).

21 . Dubois, Can. J. Phys. 46, 2485 (1968).

31, Dubois, G. Duxbury, and R. N. Dixon, J. Chem.
Soc., Faraday Trans. 2 71, 799 (1975).

G. Inoue and M. Suzuki, Chem. Phys. Lett. 105, 641

(1984).
L. Fredin, R. H. Hauge, Z. H. Kafafi, and J. L.
Margrave, J. Chem. Phys. 82, 3542 (1985).

G. Inoue and M. Suzuki, Chem. Phys. Lett. 122, 361

(1985).

73, W. Thoman, Jr., and J. I. Steinfeld, Chem. Phys.

Lett. 124, 35 (1986).

83. Berkowitz, J. P. Greene, H. Cho, and B. Ruscié,

J. Chem. Phys. 86, 1235 (1987).

NH3
b 181 Coy

To € 20490(160)@ gas PEL

Preliminary studies’ at higher resolution indicate

a 1A1

T, = 10530(80) gas PI2

Coy

281

Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 2900(50) gas PE 1
2 Bend 1350(50) gas PE 1
% 38, Cov
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 840(50) gas PE 1
b, 3 Asym. stretch 3359.94 gas LD 3
Barrier to linearity ~ 330 L3
NDZS
b 131 Coy
a 1A1 Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 2210(50) gas PE 1
2 Bend 940(50) gas PE 1
X 38, Coy
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 660(50) gas PE 1

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 920(150) gas PE 1

a Corrected for revision? of first adiabatic ioniza-

tion potential of NH,.
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-+
PHS
a 381 Cov

T, 2 5730 gas PIl
X 1a; Coy
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CH3>

Threshold for electron detachment from ground-state
CH3 is 5260(50).1s

X 281 Coy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 1230(30) gas PE 1,2
CD3>

Threshold for electron detachment from ground-state
CD3 is 5200(50).1

X 28 Coy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 940(30) gas PE 1
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SiH3

Threshold for electron detachment from ground-state
SiH3 is 9070(160).

X 28, Coy

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 1200(160) gas PE 1
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Chem. Phys. 62, 541 (1975).
NH2
Rydberg series with members at 93054, 95753, 97193,

and_ 98049, converging to NH§ (A lA1) at 100410
(p119).

R 2a1(n,)2 Cpy Structure: ABl:%

T, = 11122.6 gas ABL,8LF6 A-X 430-950 nm

Ar,Kr,Xeb ABZ.3.5 A-% 344-790 nm

NoP ABS K-% 480-620 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 3325 gas AB 1
2 Bend 633 gas AB 1

10.0(1.7) ps gas LF7

0903
togop = 10(3) us gas LFY7

Approximate v3 dependence.7’17 In another LF stu-
dy,*¢ 1 varied from 25 to 46 us for relatively
unperturbed rotational sublevels, and there was a
weaker 100 us component associated with levels
which are substantially perturbed.

B, = 8.78 A8l

Barrier to linearity = 730 14

X 2813 Coy Structure: ABL

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 3219.37 gas LF,EM 6,15
LD 16

3220¢ N, IR 5

2 Bend 1497.32 gas UV,LF 1,6,8-10
LMR, IR 13,20

1499 N> IR 5

b 3 Asym. stretch 3301.11 gas LD 16

A, = 23.693; B, = 12.952; C, = 8.173 ABL.8LMr131R20

Barrier to linearity = 12024 14
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Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas. PH_
A 2Ala Coy Structure: AB4
ay 2 Bend 1108.75 gas LMR 11,18
T, = 18276.59(3) gas ABL,4:6gM2,3,5  A-% 360-880 nm
1110 No IR 5

18188(10) Ar aBl3

A 13.343: B 6488 C 4290 Agl.18(pgll Evidence for predissociation above 22000. LF11
o: . ;°=. ;0=_ ’

Vib. No. Approximate em™1 Med. Type Refs.
2 The & 2Al and ¥ 231 states are perturbed by strong sym. type of mode meas.
Renner-Teller interaction.
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tively, Tower than in the gas phase. In all three
matrices the bands associated with large quantum
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mately 400 cm™*, with no evidence for rotational Ay = 20.41; B, = 5.60; C, = 4.295(3) AB%,6gMS
structure.
€ Assigned® in matrix studies to v3. Gas-phase ob- Barrier to linearity = 6840 7
servation of v; at 3219.37 cm™l and demonstrationl
that v; is more intense than vy dictate reassign-

ment to vj. X 2813 Coy Structure: AB4
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PDo> AsHo

K 22,2 Coy A 2 Coy Structure: ABl

To = 18282.1 gas ABlEMZ:3  A-% 360-880 nm To = 19907.8  gas ABLEMZ A-X 390-650 nm

Predissociated above 23300 1

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 689.5 gas EM 2

665(25) Ar uv 13 ap 2 Bend 851.4 gas AB 1

© = 130(20) ns gas EM2
X 28,2 Coy
Agig = 19.48(1); Bg1g = 4.97(1); Cpig = 3.71 ABl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. X 281 Coy Structure: ABL
a; 2 Bend 795.5 gas EM 2,3 Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
797 Ar IR 13
a; 2 Bend 981 gas EM 2

Ry = 4.857(2); By = 4.084(4); C, = 2.180(2) AB?

Ay = 7.549(4); B, = 7.162(4); Co = 3.617(3) A8l
2 The A 2A1 and % ZBI states are perturbed by strong
Renner-Teller interaction.
I\ES[)ZZ
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SbH_
L Cav
To = 19438 gas ABLEMZ  A-X 403-700 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 695(3) gas AB 1
© = 70(20) ns gas EM2
References

1y, Basco and K. K. Yee
(1968).

2T. Ni, S. Yu, X. Ma, and F. Kong, Chem. Phys. Lett.

128, 270 (1986).

, Spectrosc. tett. 1, 13

HoO*
B 28, Cav
T, = 36757(12) gas PE?
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 29682 gas PE 9
2 Bend 15962 gas PE 9

K 2Ap(my)° D.p

Structure: PE%>7EM7

Tosg = 13409.3 gas EMI:S A-X 400-750 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 3547(16) gas PE 9
2 Bend 876.80 gas EM,PE 5,9
© = 10.5(1.0) us gas EF6
Bggg = 8.57 EM?
X 2P Coy Structure: EM®>7LMR8LD1]
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ag 1 Sym. stretch 3213.0 gas PE,LD 9,11
2 Bend 1408.4 gas EM,PE 1,5,9
b 3 Asym. stretch 3253.03 gas LD 11

285
Ay = 29.037(3); By = 12.423(2); Co = 8.469(2)
LMR8 D11

Barrier to linearity = 9187 7
D20+
B 28, Cav
T, = 37430(50) gas PEZ:4

38498(12) gas PE9
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 22822 gas PE 2,9

2 Bend 10992 gas PE 9
A ZAl(Hu)b Deohy
Tgag = 10456(30) gas PEZ»4emMl0  A-% 490-670 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 2531(8) gas PE 9

2 Bend 640(9) gas PE 9
t is ~12% greater than for H,0%.3
X 2g,b Coy Structure: Em10
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 2344(6) gas PE 2,4,9

2 Bend 1044.27(5)gas EM 10
A, = 16.03; By = 6.240(3); C, = 4.407(3) EMLO

2 Best fit of simulated photoelectron spectrum.
b The & 2Al(nu) and X 281 states are perturbed by

strong Renner-Teller interaction.
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H2$+
B 28, Cav
To = 34770(160) gas PE2

X ZB1 Coy

Vib. No. Approximate em~1 Med. Type Refs.
sym, type of mode meas.

a; 1 Sym. stretch ~2259 gas PE 5

R 2A1a Coy Structure: EF3
To = 18518 gas EF1.3PE2,5 A-X 400-500 nm

Predissociated above 23300 into Hy + s*.1,2

Vib. No. Approximate em-1 Med. Type Refs.
sym, type of mode meas.

a; 2 Bend 910(20) gas PE 2,5

T =4.2(4) us gas EF4
Bgpg = 5.03 EF3

Barrier to linearity ~ 4600 1

X 28,2 Coy Structure: EFL,3

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 2570(40) gas PE 5
2 Bend 1159.0 gas EF 3

Ao = 10.18(2); By = 8.63(1); C, = 4.60(6) EF3

D>st

K 2, Coy

To = 18574 gas EF3 A-X 400-500 nm
Bgag = 2.46 EF3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 838.6 gas EF 3

Ay = 5.37(2); By = 4.32(1); C, = 2.34(2) EF3

2 The A 2Al and £ 281 states are perturbed by strong
Renner-Teller interaction.
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H25e+
B 28, Cay
T, = 34060(40) gas PEL:2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 1950(40) gas PE 2

2 Bend 580(100) gas PE 2

A zAl Coy
T, = 20270(70) gas Pel;2

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 863(100) gas PE 1,2

Barrier to linearity ~ 6450 2

X 281 Coy
Vib. No. Approximate em-1 Med. Type Refs.
sSym. type of mode meas.

a; 1 Sym. stretch 2267(40) gas PE 1,2
2 Bend 1017(60) gas PE 2
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HoTe
B 28, Cav
T, = 31470(160) gas PEl
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 1694(100) gas PE 1
A 2n Cov
T, = 20090(160) gas PEl
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 702(20) gas PE 1
% 28, Cov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 2100(200) gas PE 1
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NHS

Threshold for electron detachment from ground-state

NH is 0.77(5).1"

X 1A1 Coy Structure: CC3

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 3121.93 gas (CC 4,5
bo 3 Asym. stretch 3190.29 gas CC 5

A, = 23.051(2); B, = 13.068(2); C, = 8.115 cc%>
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6.2. Triatomic Monohydrides % 25+ Cooy Structure: LF3
NaOH* Vib. No. Approximate  cm~l Med. Type Refs.
sym. type of mode meas.
5 25t G y yp
To = 28400(1200) gas PEl 1 2 Bend 339(1) gas LF 3
¥ 3 Cca0 stretch 606(1 as LF 3
% 20 - (1) g
References B, = 0.334 LF3,6,6
3. m. Dyke, M. Feher, and A. Morris, J. Electron
Spectrosc. Relat. Phenom. 41, 343 (1986). CaOoObD
K2 Cs
KOH™ v
K 25t Cooy Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

T, = 31000(1200) gas PEL

i 2 Bend 243 as LF 3
% 2 Cany g
st 3 Ca0 stretch 623(2)2 gas LF 3
References
13. M. Dyke, M. Feher, and A. Morris, J. Electron B, = 0.308 LF3
Spectrosc. Relat. Phenom. 41, 343 (1986).
£ 2yt Ceoy
CaOH
B 2p Coovr Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
To = 18022.268(1) gas CLZ2LF%:6  B-X 555 nm
Absorption maximum at 18236(15) in a krypton matrix.S Jag 2 Bend 2402 gas LF 3
B, = 0.339 LF%6 £t 3 Ca0 stretch 603(1) gas LF 3

A2 Cooy Structure: LF3

By = 0.304 LF3
T, = 15998.128(1) gas CL2LF3:6 A-% 600-650 nm

Absorption maximum at 16096(15) in a krypton matrix.? a w] + $x33.
Vib. Mo. Approximate em~l Med. Type Refs. References
sym. type of mode meas.

1c. 6. James and T. M. Sugden, Nature 175, 333 (1955).
2R. F. Wormsbecher, M. Trkula, C. Martner, R. E.

i 2 Bend 345 gas LF 3 Penn, and D. 0. Harris, J. Mol. Spectrosc. 97, 29
(1983).
st 3 Ca0 stretch 635(2)8 gas LF 3 3R. c. Hilborn, Z. Qingshi, and D. 0. Harris, J.

Mol. Spectrosc. 97, 73 (1983).
P. F. Bernath and S. Kinsey-Nielsen, Chem. Phys.
Lett. 105, 663 (1984).

A = 66.795(1) gas LF3,6 5M. A. Douglas, R. H. Hauge, and J. L. Margrave,
High Temp. Sci. 17, 201 (1984).

B, = 0.341 LF3,6 6p. F. Bernath and C. R. Brazier, Astrophys. J. 288,
373 (1985).
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SrOH

+
B 25 Cooy

T, = 16377.505(1) gas

Absorption maximum at 16553(15) in a krypton matrix.4

Structure: LF3

cL2LF3

B-X 605-611 nm

289

SrOD
B 25+ Cuoy Structure: LF3

T, = 16366.107(1) gas LF3  B-X 607-611 nm

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
I 2 Bend 311(10) gas LF 3
n 2 Bend 397(3) gas LF 3 gt 3 Sr0 stretch 516(10) gas LF 3
¥ 3 Sr0 stretch 582(3) gas LF 3 470.6 Ar IR 5
By = 0.252 LF3 B, = 0.228 LF3
K 2n Cony X 2t Cooy Structure: LF3
T, = 14674.332(2) gas CL2LF®  A-% 645-695 nm
Vib. No. Approximate em~1 Med. Type Refs.
Absorption maximum at 14598(15) in a krypton matrix.4 sym. type of mode meas.
An incompletely resolved absorption at 14598(15)
may be contributed either by SrOH trapped in an-
other matrix site or by the excitation of bending i 2 Bend 282(10) gas LF 3
vibration in the A state.
st 3 Sr0 stretch 510(10) gas LF 3

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

¥ 3 Sr0 stretch 544(1) gas LF 6

A =260 gas LF®

Bo = 0.254 gas LFS

X 2zt Cooy Structure: LF3

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

I 2 Bend 361(1) gas LF 3,6

st 3 Sr0 stretch 528(1) gas LF 3,6
479.3 Ar IR 5

By = 0.249 LF3,6

By = 0.225 LF3

References

1c. 6. James and T. M. Sugden, Nature 175, 333
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J. Mol. Spectrosc. 97, 37 (1983).

4M. A. Douglas, R. H. Hauge, and J. L. Margrave,
High Temp. Sci. 17, 201 (1984).

57. w. Kauffman, R. H. Hauge, and J. L. Margrave,
High Temp. Sci. 18, 97 (1984).

C. R. Brazier and P. F. Bernath, J. Mol. Spectrosc.
114, 163 (1985).

BaOH
B 25zt Cooy
Ty = 13205.777(3) gas LF%  B-X 710-757 nm

Absorption maximum at 13105(15) in a krypton matrix.?

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 3 Ba0 stretch 461.0(3) gas LF 4

By = 0.213 LF4
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A2n Cory X lar Cq Structure: LF1
T, = 11572(1) gas LF4  A-X 860-880 nm

Vib. No. Approximate em~1 Med. Type Refs.
Absorption maximum at 11892(15) in a krypton matrix.Z2 sym. type of mode meas.
A = 635(1) LF4

a' 2 Bend 743(1) gas LF 1
X 25+ Cay Structure: LF4 727.7 Ar IR 2

3 Cu0 stretch 632.7 Ar IR 2

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

A, = 22.95(3); By = 0.392; C, = 0.385 LF!
i 2 Bend 341.6(6) gas LF 4
st 3 Ba0 stretch 492.4(8) gas LF 4 CuOD 3

430.1 Ar IR 3 Ipm Cs

Tb = 18436.9 gas LF! 500-560 nm
By = 0.217 LF4 A, = 14.12(3); By = 0.354; C, = 0.344 LF!
BaoOD X 1 Cs
g 23+ Caoy

Vib. No. Approximate em~1 Med. Type Refs.
To = 13177.318(3) gas LF4  B-X 7306-759 nm sym. type of mode meas.
By = 0.19 gas LF4

a' 2 Bend 537(1) gas LF 1
X 25t Cooy 533.6 Ar IR 2

3  Cu0 stretch 635.1 Ar IR 2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

A, = 12.40(3); B, = 0.366; C, = 0.354 LFl
it 2 Bend 257.6(4) gas LF 4
st 3 Ba0 stretch 482.4(2) gas LF 4 a 63y,

b position of R(0) line of (1,0) sub-band of A(000) -

413.6 Ar IR 3 %(000).
References

B, = 0.196 LF%
IM. Trkula and D. O. Harris, J. Chem. Phys. 79, 1138
(1983).
References 23. W. Kauffman, R. H. Hauge, and J. L. Margrave, J.
Phys. Chem. 89, 3541 (1985).
1c. 6. James and T. M. Sugden, Nature 175, 333

(1955).
2M, A. Douglas, R. H. Hauge, and J. L. Margrave, HBS™?* a
High Temp Sci. 17, 201 (1984).
33.7W. Kauffman, R. H. Hauge, and J. L. Margrave, B 2zt Cooy
High Temp. Sci. 18, 97 (1984).
45 Kinsey-Nielsen, C. R. Brazier, and P. F. T, = 38000(1000) gas PEL.2
Bernath, J. Chem. Phys. 84, 698 (1986).
Vib. No. Approximate em™1 Med. Type Refs.
CuOH 3 sym. type of mode meas.
Ipx Cs Structure: LF1
¥ 1 BH stretch 2190(100) gas PE 1,2
Tb = 18433.0 gas CLILF! 500-560 nm

Ro

25.85(3); B, = 0.382; C, = 0.376 LFL
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To = 19827 gas

ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

Cooy

EF3 A-X 479-635 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 1 BH stretch 2214.8(4) gas EF 3
st 3 BS stretch 1050.9(4) gas EF 3
t 2 2300(200) ns gas EF4
X 2]13/2 Coov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 1 BH stretch 2746.8(4) gas EF 3
i 2 Bend 659(1) gas EF 3
st 3 BS stretch 984.1(4)bgas EF 3
Agig = -321.4, ewp = '45(1).3
DBs™* 2
R 25+ Cay
To = 19913 gas EF3 A-X 462-646 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
t¥ 1 BD stretch 1706.6(4) gas EF 3
¥ 3 BS stretch 1011.1(4) gas EF 3
X 2H3/2 va
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 1 BD stretch 2071.1(4) gas EF 3
3 BS stretch 933.9(4)%gas EF 3
llB

b 975.9(4) in X 2ny,, state.
€ 937.4(4) in X 2H1/2 state.
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References

1. p. Fehiner and D. W. Turner,
95, 7175 (1973).
20w, Kroto, R. J. Suffolk, and N. P. C. Westwood,
Phys. Lett. 22, 495 (1973).
King, D. Klapstein, R. Kuhn,

J. Am. Chem. Soc.

Chem.

3m. A. J. P. Maier, and

H. W. Kroto, Mol. Phys. 56, 871 (1985).
M. A. King, R. Kuhn, and J. P. Maier, J. Phys.
Chem. 90, 6460 (1986).
HCC
T, = 51387(25)2 Ar  AB® 195-160 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
CC stretch 2175(25) Ar AB 8
Bend 630(25)P Ar AB 8
T, < 29360 Ar ABZ:8

An absorption band system between 340 and 246 nm,
with band spacings of approximately 2700, 1300 and
840 cm™+, which has been observed on vacuum UV
photolysis of CoHy in an argon matrix is tentative-
ly attributed to ﬁC

R 2n Cooy
To < 3800 Ar AB2l
In an argon matrix, a complicated absorption band

Q

system of HC, extends from approximately 3800 to
7800.21 This band system is extensively perturbed
by high vibrational levels of the ground state. A
few of the individual bands have been observed in
the gas phase by color-center laser absorption10’14
and by high resolution emission spectroscopy.
Because of the extensive perturbations and because
of the high energy input in the gas-phase studies,
high ground-state vibratignal levels are prominent
both in_the gas phase+V: 19 and in an argon
matrix.

uasicontinuous 400-900 nm emission results on 136~
110 nm photo]ys1s of CoHy or HCCBr in the gas
phase. 5, 317 The $1uorescence 1ifetimes vary
from 6 to 20 us. 11,13,17 ypstructured emission
from 1 to 5 um has been detected!8 upon 193-nm
photolysis of gas-phase C Hp, with maximum inten-
sity between 3600 and 5008. The HCC fluorescence
resulting from the 193-nm Ehoto]ysis of HCCBr ex-
tends from 500 nm to 5 um, with lifetime in-
creasing from ~5 us near 500 nm to 60 us near
4000. Unstructured HCC emission between 400 and
500 nm has also been observed® on vacuum UV irra-
diation of CoHy isolated in the solid rare gases.
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% 25t Cay
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
st 1 CH stretch® 3610 Ar IR 3,20,21
1 2 Bend 370.15 gas OL 25
¥ 3 CC stretch 1840.57 gas DL 23
1846.2 Ar IR 1,3,20,
21
A =~ 10 IR14
By = 1.457 mw4,6,7,9 (mrl2
DCC
T, = 51493(25)2 Ar  ABS 194-170 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
CC stretch 2183(25) Ar AB 8

Bend 520(25)b Ar  AB 8

K2y
To < 3800  Ar ABZl

A complicated absorption band system extends to
approximately 7500 in argon-matrix studies of
DC,.¢1 As for HCp, the band system is extensively
perturbed by high vibrational levels of the ground
state. A few of the bands have been studied in_the
gas phase using color-center laser absorption.

X 25+
Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.
¥ 1 (D stretch 2798.5 Ar IR 3,20,21
3 CC stretch 1746.3 Ar IR 1,3,20,
21

B, = 1.203 mwl6

a Tentatively assigned to HCC (DCC).
Observed band spacing; 2v, if upper state is
linear.

¢ Assignment to the CH stretch is based on assignment
of HI3CC absorptions at 3541 and 3581 to Fermi
resonance between vy and 2v (z*) and on position
relative to the DCC absorption at 2798, which has
C-13 shifts appropriate for the CD-stretching fun-
damental. However, a II - zt transition arising

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

from X(000) of HCC has been observed?? at 3600,
calling into question the assignment to vj.
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HCN™T

B 25~ Cooy

T, € 42380(40) gas PEL
A progression with irregular vibrational spacings
spanning almost 2 eV in the photoelectron spectrum
of HCN has been assigned to this state of HCNT.

A wave packet analysis has been conductedc to pro-
vide insight into the structure of the transition.
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A 2zt Cooy References

T, = 3260(30) gas pel 1c. Fridh and L. Asbrink, J. Electron Spectrosc.
Relat. Phenom. 7, 119 (1975).

2p. g, Lorquet, J. C. Lorquet, J. Delwiche, and M.
Vib. No. Approximate em™1 Med. Type Refs. J. Hubin-Franskin, J. Chem. Phys. 76, 4692 (1982).

sym. type of mode meas.

Hcpt

t¥ 1 CH stretch 3106(40) gas PE 1
R 25+ Coy

n 2 Bend 428(30)P gas PE 1 _
To = 16766.4(2) gas EFZ™% A-% 555-755 nm

¥ 3 (N stretch 2098(30) gas PE 1

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
X 2n Cooy +
T 1 CH stretch 2985.6(4) gas EF 4
Vib. No. Approximate em™L Med. Type Refs. I 2 Bend 706.4(1.0)gas EF 4
sym. type of mode meas. .
bX 3 CP stretch 1275.4(4) gas EF 4
st 1 CH stretch 2985(30) gas PE 1
I 2 Bend 298(30)2 gas PE 1 tz1.2(1) us gas EF2
¥ 3 CN stretch 1800(30) gas PE 1 B, = 0.669(2) EF3
% 2n Cony
DCN™* ] 4
Vib. No. Approximate cm Med. Type Refs.
B 2z~ c sym. type of mode meas.

oV

T, < 41986(40) gas PEL N
b 1 CH stretch 3125.1(4) gas EF 4

A 25t Cuy T 2 Bend 642.3(1.0)gas EF 4
To = 3114(30) gas PE! £¥ 3 C=P stretch  1147.1(4)3gas EF  2-4
Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas. -146.97(3) EF3, ewp = -26.4(6) EF%

A=
B, = 0.622(2) EF3
¥ 1  CD stretch 2566(40) gas PE 1

I 2 Bend 323(30)P gas PE 1 pcp+
st 3 CN stretch 1904(30) gas PE 1 K 25t Cay
To = 16769.9(2) gas EF3 A-% 520-825 nm

% 20 Cooy Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em~l Med. Type Refs. +

sym. type of mode meas. z 1 CD stretch 22744(4) gas EF 4
I 2 Bend 552.0(1.0)gas EF 4

¥ 1 CD stretch 2412(40) gas PE 1 +
P 3 (=P stretch 1218.1(4) gas EF 4

I 2  Bend 234(30)2 gas PE 1

gt 3 CN stretch 1686(30) gas PE 1 3
B, = 0.568 EF

2 Large quartic anharmonicity; 2vp ~ 839 for HCN* and
662 for DCNT.
b %(sz).
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X 2y Cooy

Vib. No. Approximate em~1
sym. type of mode

Med. Type Refs.
meas.

CD stretch 2356.5(4) gas EF 4

it 2 Bend 499.1(1.0)gas EF 4

C=P stretch 1112.4(4) gas EF 2-4

A = -146.71(1) EF3, cwy = -18.7(6) EF?
B, = 0.528 EF3

3 1159.9 for X 2my /.
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A10H

A

Kr ABZ>3  A-% 245-252 nm

X 1zt Cay

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 OH stretch 3790 Ar IR 1

3 Al10 stretch 810.3 Ar IR 1

A10D

£ 1zt Caoy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

st 3 A10 stretch 795.2 Ar IR 1
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GaOH
R e Cay
A broad absorption with maximum near 256 nm obseryed

in argon and krypton matrices has been assigned2 to
this transition of GalOH.

K 1z+ Cooy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

st 1 OH stretch 3692 Ar IR 1

il 2 Bend 424 .4 Ar IR 1

gt 3 69Ga0 stretch 613.0 Ar IR 1
GaoD

% 1zt Caoy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 0D stretch 2721 Ar IR 1

3 69Gap stretch 595.8 Ar IR 1
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INOH
A In Cooy
A broad absorption with maximum near 271 nm observed

in a krypton matrix has been assigned® to this
transition of InOH.
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g 1zt Cony X---Continued
Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate cm1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
I 2 Bend 421.8 Ar IR 1 st 3 NC stretch 2023.86 gas IR 8
st 3 In0 stretch 522.8 Ar IR 1 2029 Ar IR 2
2032 Arb IR 1
2035 No IR 2
InOD
X 1zt Co
Y By = 1.512 MWAIRS8
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. DNC
X
st 3 In0 stretch 595.7 Ar IR 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

References
pad 1 ND stretch 2787.07 gas IR 3,6
IR, H. Hauge, J. W. Kauffman, and J. L. Margrave, J.

Am. Chem. Soc. 102, 6005 (1980). 2769 Ar IR 2
2M. A. Douglas, R. H. Hauge, and J. L. Margrave, J. b
Chem. Soc., Faraday Trans. 1 79, 1533 (1983). 2733 ArD IR 1
2728 No IR 2
HNC
I 2 Bend 374 Ar IR 2
Aa
413 Arb IR 1
To = 32850 gas AB/  A-X 250-305 nm
432 No IR 2
Vib. No. Approximate em~1 Med. Type Refs. ¥ 3 NC stretch 1940 Ar IR 2
sym. type of mode meas.
1940 Arb IR 1
CN stretch 1005 gas UV 7 1937 No IR 2
By, = 1.273 mu#
X Cooy Structure: Mwds3
2 Tentative identification.
Vib. No. Approximate em~1 Med. Type Refs. b N> trapped in adjacent site.
sym. type of mode meas.

References

¥ 1 NH stretch 3652.66 gas IR  3,6,8
Ip. . Milligan and M. E. Jacox, J. Chem. Phys. 39,

3620 Ar IR 2 712 (1963).
2p. E. Milligan and M. E. Jacox, J. Chem. Phys. 47,
3583 Arb IR 1,2 278 (1967).

3c. A. Arrington and E. A. Ogryzlo, J. Chem. Phys.

3567 No IR 2 483, 3670 (1975). ) .
E. F. Pearson, R. A. Creswell, M. Winnewisser, and
i 2 Bend 464.24 gas IR 8 o G. Winnewisser, Z. Naturforsch. 3la, 1394 (1976).
5R. A. Creswell and A. G. Robiette, Mol. Phys. 36,
477 Ar IR 2 869 (1978).
6A. G. Maki and R. L. Sams, J. Chem. Phys. 75, 4178
535 AP IR 1 (1981).
S. L. N. G. Krishnamachari and R.
559 N, IR 2 Venkatasubramanian, Spectrosc. Lett. 19, 55 (1986).

83. B. Burkholder, A. Sinha, P. D. Hammer, and C. J.
Howard, J. Mol. Spectrosc. 126, 72 (1987).
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HCO

3p20(A")  Cy

T, = 45568(2)

M. E. JACOX

gas MP119,20 3p2p-% 187-210 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

i 2 Bend 822.1(7) gas MPI 20
x* 3 CO stretch 2177(3) gas MPI 20

B = 1.500(3) Mp119,20

32zt 2

Several strong bands between 44400 and 48000 in the

K 2a"(n) C.,

Ty = 9297(3) gas

Agl.3,8 E-% 460-860 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a' 1 CH stretch 3319(3) gas UV 1,3,8
2 Bend 805 gas UV 1,3,8
3  CO stretch 1812.2 gas UV 1,3,8
€ = 46(4) ns LF1®
B, = 1.34 wyl,3.8
X 2a Cs Structure: MW’ UV8
Vib. No. Approximate em~1 Med. Type Refs.
sSym. type of mode meas.
a' 1 CH stretch 2434 .48 gas LF,PE 17,18
DL,LD 22
2483 Ar IR 5
2488 co IR 4
2 Bend 1080.76 gas UV 1,3,8
LS 9
LMR 10
1087 Ar IR 5
1090 c0O IR 2,4
3  CO stretch 1868.17 gas IR 12
LMR 13
1863 Ar IR 5
1861 co IR 2,4

Ao = 24.329; By = 1.494; C, = 1.399 Uv1.3,8uyl6

DCO
3p20(A")  C,,

REMPI spectrum of HCO have been tentative1¥ as-
signed to the 3s2zt - X 2A' transition.19,20
C Cs
T, = 41270(3) gas EME6 C-X 280-242 nm
41280(45) Ar  ABLL C-% 242-212 nm
Vib. No. Approximate em~ ! Med. Type Refs.
sym. type of mode meas.
a' 2 1200(45) Ar uv 11
3 960(45) Ar uv 11
8 2a Ce
T, = 38691 gas EMS  B-X 280-410 nm
38595(35) Ar  AB3,1l B-% 210-260 nm
38567(35) CO AB®  B-% 210-260 nm
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.
a' 2 1375(35) Ar U 5,11
1375(35) €0 W 5
3 1035(35) Ar WV 5,11
1035(35) CO Wy 5
A2 = 16.7(1.0) LV6; B2 = 1.149(21) uv6
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T = 45485(15) gas MPI20  3p2n-% 187-230 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

n 2 Bend 657(2) gas MPI 20
¥ 3 €O stretch 1900(5) gas MPI 20
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B 2a' Ce
T, = 38568(70) Ar AB> B-X 200-260 nm
38569(35) CO ABS B-% 204-260 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 1150(35) Ar WV 5
1150(35) CoO wv 5
3  CO stretch 925(35) Ar uv 5

925(35) CO WV 5

A 2a"(m) .,
To = 9162(3) gas W1,3:8 £-% 460-860 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1  CD stretch 2547(2) gas UV 1,3,8

I 2 Bend 641.7(7) gas WV 1,3,8

B, = 1.10 wvl,3,8

X 2n Cs

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' 1 CD stretch 1909.77 gas LMR 14
1926 Ar IR 5
1937 co IR 4

2 Bend 846.5 gas Uuv 1,3,8

850 Ar IR 5
852 Co IR 2,4

3  CO stretch 1794.59 gas LMR 14

1803 Ar IR 5

K 1p» Cq
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HCF

Structure: ABLLF5,6

To = 17277.47  gas ABLCL3LFS,10 A-%X 430-635 nm

17320(15) Ar AB2 A-X 469-546 nm
Evidence has been obtained8:9 for perturbation of
the A state by high vibrational levels of the
ground state and by the low-lying triplet state.
However, molecular parameters of the triplet state
have not been determined.

1800

co

IR

2,4

Ao = 14.734; By = 1.281; Cu = 1.171 Uy1:3,8wu2l

2 Rotational constants for 338 nm band.
b Measured for 090-000 band.
C Bands with K' > 0 are diffuse.

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' 2 Bend 1021.26 gas AB,LF 1,7
1000(20) Ar AB 2

Ay = 25.69; By, = 1.162; C, = 1.107 ABLLFD

Ty = 2.45(10) pus  gas LF4
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X la Cs Structure: ABILFS,6

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 1406.87 gas AB,LF 1,7

1406 Ar IR 2

3 CF stretch 1181.5 Ar IR 2

Ao = 15.563; By = 1.223; C, = 1.130 ABILFS
DCF
K 1p Ce

To = 17293.426(3) gas CL3LF® A-X 460-585 nm

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 780(5) gas CL 3

A, = 15.10; B, = 1.014; C, = 0.945 LF6

X 1a Cs
Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 1046 Ar IR 2
3 CF stretch 1183 Ar IR 2

A, = 8.828; B, = 1.120; Cy = 0.990 LFB

References

1a. J. Merer and D. N. Travis, Can. J. Phys. 44,
1541 (1966).
M. E. Jacox and D. E. Milligan, J. Chem. Phys. 50,
3252 (1969).
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Spectrosc.88, 300 (1981).

67. Suzuki, S. Saito, and E. Hirota, J. Mol.
Spectrosc. 90, 447 (1981).

K. Hakuta, J. Mol. Spectrosc. 106, 56 (1984).

8R. J. Butcher, S. Saito, and E. Hirota, J. Chem.
Phys. 80, 4000 (1984).

97, Suzuki, S. Saito, and E. Hirota, Can. J. Phys.
62, 1328 (1984).

10Y7 Qiu, S. Zhou, and J. Shi, Chem. Phys. Lett. 136,
93 (1987).
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HCC1
R an Ce

To = 12274 gas ABILF4 A-X 550-820 nm

Ar  ABZ A-% 570-750 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 865 gas AB 1

855(50) Ar AB 2

X 1a Cs

Barrier to linearity = 2250 1

Structure: ABLLF3

Vib. No. Approximate em~1

Med. Type Refs.

sym. type of mode meas.
a' 2 Bend 1201 Ar IR 2
3 CC1 stretch 815 Ar IR 2

A, = 15.759; B, = 0.605; C, = 0.581 ABILF3

DCC1

K lav Cs

To = 12274 gas ABl A-X 550-820 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 657.2 gas AB 1

X 1a Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a’' 3 CCl stretch 805 Ar IR 2

Ao = 8.75; By = 0.557; C, = 0.525 AB!

References

Ip. J. Merer and D. N. Travis, Can. J. Phys. 44, 525

(1966).

M. E. Jacox and D. E. Milligan, J. Chem. Phys.

1626 (1967).

7’

3m. Kakimoto, S. Saito, and E. Hirota, J. Mol.

Spectrosc. 97, 194 (1983).

Y. Qiu, S. Zhou, and J. Shi, Chem. Phys. Lett. 136,

93 (1987).
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HSAF

A la» Cq Structure: LF3,%

= 23260.02 gas LF2"% A-X 390-470 nm

HSiC1
Klam2a ¢ Structure: Uyl

To = 20717.65 gas Uvl  A-X 410-600 nm

Vib. No. Approximate em™l Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a' 2 Bend 560 gas LF 2 a' 1 SiH stretch  1250b gas W 1
2 Bend 568 gas UV 1
1, = 185(10) ns gas LFZ 3 SiCl stretch 533 gas W 1
A, = 9.319; By = 0.549; C, = 0.516 LF3:4
T~ 250 ns  gas LF4
X 1at Cg Structure: LF3,4
Ao = 9.857; By ~ 0.246; C, ~ 0.240 uvl
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. £ 1a Cq Structure: UVl
a' 1 SiH stretch 1913 Ar IR 1 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
2 Bend 860 gas LF 2
859 Ar IR 1 a' 2 Bend 808 gas UV 1
3 SiF stretch 834 Ar IR 1 3 SiCl stretch 522 gas UV 1
A, = 7.58; B, = 0.564; C, = 0.524 LF3,4 = 7.587; B, ~ 0.246; C, ~ 0.238 vl
DS F DSiC1
X 1a Cs K la® Cs
= 20718 gas W1 A-X 410-600 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 1 SiD stretch 1387 Ar IR 1
2 Bend 638 Ar IR 1 a' 2 Bend 409 gas UV 1
3 SiF stretch 833 Ar IR 1

References

17. k. Ismail, L. Fredin, R. H. Hauge, and J. L.
Margrave, J. Chem. Phys. 77, 1626 (1982).

24. U. Lee and J. P. Deneufv11]e Chem. Phys.

99, 394 (1983).

Lett.

T. Suzuki, K. Hakuta, S. Saito, and E. Hirota, J.

Chem Phys. 82, 3580 (1985).

4R. N. Dixon and N. G. Wright, Chem. Phys.

117, 280 (1985).

Lett.

Ro ~ 3.99; By ~ 0.238; Co ~ 0.155 Uyl

X 1a Ce

Ao ~ 5.26; By ~ 0.235; Co ~ 0.225 UVl

3 See Ref. 2.
Alternate ass1gnment1 giving v; = 1756 is supported
by analysis given in Ref. 3.
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2y, 1. Hougen and J. K. G. Watson, Can. J. Phys. 43,
5298 (1965).
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HS4iBr

Alara ¢ Structure: Uvl

To = 19903.0 gas vl  A-X 430-620 nm

Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.

a' 1 SiH stretch  1270b gas W 1
2 Bend 540 gas UV 1

3 SiBr stretch 412 gas UV 1

A, = 9.906; By~ 0.159; Co ~ 0.156 Uyl

X 1a Cs Structure: Uvl
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a' 1 SiH stretch 1548 gas UV 1
2 Bend 774 gas WV 1
3  SiBr stretch 408 gas UV 1

A, = 7.580; By ~ 0.158; Co ~ 0.155 wyl

2 See Ref. 2.
Alternate assignment1 giving vy = 1785 is supported
by analysis given in Ref. 3.

References

1g. Herzberg and R. D. Verma, Can. J. Phys. 42, 395
(1964).

2y, 1. Hougen and J. K. G. Watson, Can. J. Phys. 43,
298 (1965).

3w, A. Gilchrist, Jr., E. Reyna, and J. B, Coon, J.
Mol. Spectrosc. 74, 345 (1979).

HS4i1I
A 1a» Cq Structure: ABL

To = 18259.01 gas ABl  A-X 460-560 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a' 1  SiH stretch 1360 gas AB 1

2 Bend 485 gas AB 1

Ay = 9.795; B, =0.118; C, = 0.117 ABl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

£ 1a Cs Structure: ABL

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 727 gas AB 1

A, = 7.557; B, = 0.118; C, = 0.116 ABl

DS I
K 1p" Ce

To = 18671.1 gas ABl  A-X 460-560 nm

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 356 gas AB 1

References

1. Billingsley, Can. J. Phys. 50, 531 (1972).

HGeC1

R v Cs

T, = 21540 gas CLZ A-X 445-520 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 431 gas CL 2

3  GeCl stretch 386.4 gas CL 2

X Iar Cs
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 1 GeH stretch 1862 Ar IR 1
2 Bend 706 gas CL 2

3  GeCl stretch 439.2 gas CL 2

DGeC1

R 1av Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 360 gas CL 2
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£ 1a Cs X 1a Cs Structure: ABl
Vib. No. Approximate  cm"l Med. Type Refs. Vib. No. Approximate  cm~l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a' 1 GeD stretch 1343 Ar IR 1 a' 1 NH stretch 2683.95 gas IR,EM 9,16,21
2716.3%  Ar IR 8
2756 N, IR 8
References
2 Bend 1500.82 gas LS 10
IR. J. Isabel and W. A. Guillory, J. Chem. Phys. 55,
1197 (1971). 1505 Ar IR 8
2p. 1. Patel and G. W. Stewart, Can. J. Phys. 55,
1518 (1977). 1511 N IR 8
3 NO stretch 1565.34 gas LS 10
HNO
1563.232  Ar IR 8
To = 48240 gas ABS 198-208 nm. Diffuse bands.
1568.5 No IR 8

K 1a" Cs Structure: ABL,%
To = 13154.4 gas ABL.ALF13,20 Z-X 550-770 nm
13118(2) Ar  ABZ:3 A-X 590-762 nm
Onset of predissociation at 16450(10) LF13
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 1 NH stretch 2854.17 gas AB 4
2 Bend 981.18 gas AB 1
982 Ar AB 2,3
3  NO stretch 1420.77 gas AB 1
1422 Ar AB 2,3

© = 25(4) us LF12,14

A, = 22.156; By = 1.325; C, = 1.242 ABl,4mopril,17

a 3~ Cs

T, = 6280(160) gas PELS

A, = 18.476; By = 1.411; Cq =

DNO

To = 48400 gas AB® 196-206 nm.

K 1p" Cs

To = 13180.3 gas ABl A-X 550~770 nm

Diffuse bands.

Onset of predissociation at 17010(10) LF18,19

1.306 ABlMw/1R10,16,21

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 992(150) gas PE 15

3  NO stretch 1468(140) gas PE 15

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
a' 1 ND stretch 2176.49 gas AB 4
2 Bend 755.31 gas AB 1
3  NO stretch 1401.28 gas AB 1
A, = 12.630; B, = 1.199; C, = 1.088 ABl:%
a 3a" Cs
T, = 6330(160) gas PELS
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 750(140) gas PE 15
3 NO stretch 1452(140) gas PE 15
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g 1a° C HPO
A la» Cg Structure: EMB
Vib. No. Approximate -1 Med. Type Refs. -
o tope of mode 0 e T, = 19032.778(7) gas EML™4.6  A-X 460-680 nm
a' 1 ND stretch  2025.14 gas LS,IR 10,16 Vib. No. Approximate  cn”l Med. Type Refs.
sym. type of mode meas.
2043 Ar IR 8
2074 N IR 8 a' 2 Bend 565.6 gas EM 4
2 Bend 1153 Ar IR 8 3 PO stretch 857.7 gas EM 4
1158.5 N; IR 8
- Ca - e = 3,6
3 NO stretch 1546.88 gas LS 10 A, = 8.269; By = 0.643; Co = 0.594 EM
1547 Ar IR 8 % 1a Cs Structure: EMO
1548 No IR 8
Vib. No. Approximate em™l " Med. Type Refs.
sym. type of mode meas.
Ao = 10.524; B = 1.292; Co = 1.146 ABLMWOIR10,16
a' 1 PH stretch 2095 Ar IR 5
a . , .
Zgi;gig.value from unpublished Fourier transform 2 Bend 985.54(3)gas EM 2.6
References 998.0%4 Ar IR 8
1¢. W. Dalby, Can. J. Pﬁys. 36, 1336 (1958). ‘ 3 PO stretch 1188.04(3)gas EM 2,6
2G. W. Robinson and M. McCarty, Jr., J. Chem. Phys. ‘
28, 350 (1958). . 1188 Ar IR 5

3G. W. Robinson and M. McCarty, Jr., Can. J. Phys.

4§§ 1590 (1958).

Jd. L. Bancroft, J. M. Hollas, and D. A. Ramsay, _ . _ . ~ 3.6
Can. J. Phys 40 322 (1962) AO = 8.850, BO = 0.703, CO = 0.649 EM*> Mw7
35.B. Callear and P. M. Wood, Trans. Faraday Soc.

67, 3389 (1971).

8K Takagi and S. Saito, J. Mol. Spectrosc. 44, 81 DPO
(1972). :
75, Saito and K. Takagi, J. Mol. Spectrosc. 47, 99 LN Cs
(1973). - -
8M. E. Jacox and.D. E. Milligan, J. Mol. Spectrosc. To = 19116  gas eM2~%  A-% 460-680 nm

§§ 536 (1973).

95, N. Clough, B. A. Thrush, D. A. Ramsay, and J. G. . . -
Stamper, Caem Phys. Lett. 23, 155 (197%) Vib. No. Approx;mate em~l Med. Type Refs.
103, W. C. Johns and A. R. W. McKellar, J. Chem. sym. type of mode meas.

Phys. 66, 1217 (1977).
11k “Takagi, S. Saito, M. Kakimoto, and E. Hirota, J.

chem. Phys. 73, 2570 (1980). a' 2 Bend 438(5) gas EM 4
R. N. Dixon, M. Noble, C. A.. Taylor, and M.
Delhoume, Disc. Faraday Soc. 71, 125 (1981). 3 PO stretch 846(5) gas EM 5

13g . N. Dixon, K. B. Jones, M. Noble, and S. Carter,
Mol. Phys. ﬂg 455 (1981).
14¢ . obi, Y. Matsumi, Y. Takeda, S. Mayama, H.

Ias
Watanabe and S. Tsuchiya, Chem. Phys. Lett. 95, X A Cs
15520 (1983)
H ’ ] . Py - .
718, 8555112§98§; and G. B. ElTison, J. Chem Phys. Vib. No. Approximate em™1 Med. Type Refs.
J. W. C. Johns, A. R. W. McKellar, and E. sym. type of mode meas.

Weinberger, Can J. Phys. 61, 1106 (1983).

175 c. Petersen, S. Saito, T. Amano, and D. A.

8 Ramsay, Can. J. Phys. 62, 1731 (1984) a' 1 PD stretch 1530 Ar IR 5
R. N. Dixon and C. A. Rosser, Chem. Phys Lett.
108, 323 (1984). 2 Bend 745 gas EM 2
1937C. petersen, J. Mol. Spectrosc. 110, 277 (1985).
20p. N. Dixon and C. A. Rosser, J. Mol. Spectrosc. 750 Ar IR 5
110, 262 (1985).
137C. Petersen and M. Vervioet, Chem. Phys. Lett. 3 PO stretch 1177 gas EM 2

141, 499 (1987). 1186 Ar IR 5
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@ Formed from photodecomposition of HzP-:-03; 0y or,

possibly, Hs0 trapped in adjacent site.
References

1 am Thanh My and M. Peyron, J.
(1962).

2{am Thanh My and M. Peyron, J.
(1963).

3L am Thanh My and M. Peyron, J.
(1964).

Chim. Phys.
Chim. Phys.
Chim. Phys.

59, 688
60, 1289
61, 1531

M. Larzilliére, N. Damany, and Lam Thanh My, Can J.

Phys. 57, 539 (1979).

5M, Larzil1liére and M. E. Jacox, J. Mol. Spectrosc.

79, 132 (1980).

M. Larzilligre, N. Damany, and Lam Thanh My, Chem.

Phys. 46, 401 (1980).
7s. saito, Y. Endo, and E. Hirota, J. Chem.
84, 1157 (1986). :
8R. Withnall and L. Andrews, J. Phys. Chem.
(1987). .

HNF
K 2 Cq Structure: AB3
T, = 20141.26(1) gas

Phys.
91, 784

agli:3cL?  A-X 380-650 nm

20140(20) Ar  ABZ E-% 395-497 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 1074 gas AB 3

10333 - Ar  AB 2

3 NF stretch 1121(5) gas AB 3
Ao = 27.570(5); By = 1.033; C, = 0.992 AB3
X 2p Cs Structure: AB3
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 1419 gas CL 4

1432 Ar IR 2

3 NF stretch 1000 Ar IR 2
A, = 17.688(8); B, = 1.039; C, = 0.978 AB3
DNF
A 2n Cs
T, = 20220 Ar ABZ A-X 413-495 nm
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 7983 Ar AB 2

303
X 2pn Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 1069P Ar IR 2
3  NF stretch 1000 Ar IR 2

& Average value.

Overlapped by NF> absorption.

References

1p. L. Goodfriend and H. P. Woods, J. Mol.
Spectrosc. 20, 258 (1966).
2M. E. Jacox and D. E. Milligan, J. Chem. Phys. 46,

184 (1967).

3c. M. Woodman, J. Mol. Spectrosc. 33, 311 (1970):
4p. M. Lindsay, J. L. Gole, and J. R. Lombardi,
Chem. Phys. 37, 333 (1979).

HOo

Broad, unstructured gas-phase absorption between 200
and 280 nm, with maximum near 205 nm.<>3:9»

K 2p Cs

Ty = 7029.684(2) gas

A-X 1.13-2.12 um

AB9>15gM10,16,19,20,35

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 1 OH stretch 3268.5 gas EM 35

2 Bend 1285 gas EM 35

3 00 stretch 929.068 gas AB,EM 15,19,28

35

A, = 20.486; By = 1.021; C, = 0.968 EM16,20,35

X 2p" Cs Structure: Mwl4yy2l
LMR23EsR23[R31,33
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
a' 1 OH stretch 3436.20 gas LD 26
3412.5%  Ar IR 1,4,7
3400 0, IR 32
2  Bend 1391.75 gas DL 24
1388.58  Ar IR 1,4,7
1392 G, IR 32
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X 2A"---Continued

Vib. No. Approximate cm~1 Med. Type Refs.
sym. type of mode meas.

3 00 stretch 1097.63 gas LMR 18

DL 29,30
1101.18 Ar IR 1,4,7

1109 0, IR 32

Ao = 20.356; B, = 1.118; C, = 1.056 LMRS,11,12,18
mMwl3,17,25gm16

DO
K 2 Cs

To = 7041.1(1) gas ABYEMI0,19,21  A-% 1,13-2.12 um

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a' 3 00 stretch 940(28) gas AB,EM 8,19

Ao = 11.147(7); B, = 0.970; C, = 0.887 EM2!

X 2p" Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 1 0D stretch 2549.22 gas LD,DL 31
2529.58 Ar IR 1,4,7
2521 0, IR 32
2 Bend 1020.16 gas LMR,DL 22,33
1019.92  Ar IR 1,4,7
1024 0, IR 32
3 00 stretch 1121.47 gas LMR,DL 22,33

1122.98  Ar IR 7

A, = 11.194; By = 1.056; C, = 0.961 Mwl4,27,34gy2l
LMR22,23,34¢5p23

@ Refined value from unpublished Fourier transform
spectra.
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HSO References

A 2a Cs Structure: LFZ,3 1y. Schurath, M. Weber, and K. H. Becker, J. Chem.
Phys. 67, 110 (1977).

T, = 14367 gas cLl  A-X 520-960 nm 2M. Kakimoto, S. Saito, and E. Hirota, J. Mol.

Spectrosc. 80, 334 (1980).

3y, Ohashi, M. Kakimoto, S. Saito, and E. Hirota, J.
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sym. type of mode meas. 4y, Endo, S. Saito, and E. Hirota, J. Chem. Phys.
75, 4379 (1981).

T. J. Sears and A. R. W. McKellar, Mol. Phys. 49,
a' 3 SO stretch 702(5) gas CL 1 25 (1983).

M. Kawasaki, K. Kasatani, S. Tanahashi, H. Sato,
and Y. Fujimura, J. Chem. Phys. 78, 7146 (1983).
N, Ohashi, S. Saito, T. Suzuki, and E. Hirota, J.

to01 = 74(1) us gas LF Mol. Spectrosc. 127, 481 (1988).

Values decrease steadily as vj increases.

2 fif;zz

Apgs = 9.735; B = 0.565; C = 0.527 LF
003 003 003 gas AB1"3  307-380 nm

R 2a" Cs Structure: LFZ:3mw4
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' 1 SH stretch ~2500 gas AB 3
a' 2 Bend 1063(5) gas CL 1 2 Bend ~900 gas AB 3
3 SO stretch 1009.36 gas LMR 5 3 SS stretch 600 gas AB 3
Ag = 9.990; B, = 0.684; C, = 0.638 LF2MW4
° A2 Cq
DSO To = 7255(7) gas CL%  A-X 950-2100 nm
R 2 Cs
Vib. No. Approximate em™1 Med. Type Refs.
To = 14371  gas cLl  A-X 520-960 nm sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs. a' 3  SS stretch 504(4) gas CL 4
sym. type of mode meas.
a' 2 Bend 575(10) gas LF 7 A, = 9.7(5) cL?
3 SO stretch 702(10) gas CL 1
X 2" Cs
7@ = 76 us gas LF6 Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
Agp1 = 5.162; Bpp1 = 0.567; Cgpp = 0.499 LF7
a' 2 Bend 904(8) as CL 4
X 2av Cs s
3  SS stretch 595(4) gas CL 4
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
Ao = 9.7(5) cLt
a' 2 Bend 770(10) gas CL 1
[)5;;2
3 SO stretch 1030(15) gas CL 1
A2 Cs

To = 7264(15) gas CL* A-% 950-2100 nm
Ao = 5.295; By = 0.662; C, = 0.586 LF3mw?

2 Measured at 606.0 nm.
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 3 SS stretch 502(15) gas CL 4

X 2w Ce

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 696(20) gas CL 4

3  SS stretch 591(10) gas CL 4

References

1g. porter, Discuss. Faraday Sec. 9, 60 (1950).

20, p. Strausz, R. J. Donovan, and M. deSorgo, Ber.
Bunsenges. Phys. Chem. 72, 253 (1968).

3R. X. Gosavi, M. deSorgo, H. E. Gunning, and 0. P.
Strausz, Chem. Phys. Lett. 21, 318 (1973).

4K. J. Holstein, E. H. Fink, J. Wildt, and F. Zabel,

Chem. Phys. Lett. 113, 1 (1985).
HOF™*
B 2a' Cs

T, = 25740(500) gas PE!

K 2 Cs
T, = 14440(320) gas PEl
X 2" Ce
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 3 OF stretch 9462 gas PE 1
2 Average value.
References

1. Berkowitz, J. L. Dehmer, and E. H. Appelman,
Chem. Phys. Lett. 19, 334 (1973).

HocCc1+
C 2 Ce
Ta = 36150(900) gas PEl

B 2" Ce
Ta = 28080(900) gas PE!l
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K 2 Cs

T, = 7830(160) gas PEl

Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 1250(80) gas PE 1

3 0C1 stretch 700(50) gas PE 1

X 2" Cs

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 3 0Cl1 stretch 830(50) gas PE 1

2 From vertical jonization potential.

References

Ip. Cotbourne, D. C. Frost, C. A. McDowell, and N.
P. C. Westwoed, J. Chem. Phys. 68, 3574 (1978).

HO>
Threshold for electron detachment from ground-state

HO; is 8700(140) 1

£ 1a c

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a' 3 00 stretch 775(250) gas PE 1

DO3

Threshold for electron detachment from ground-state
DO is 8790(140) 1

X 1a Cs

Vib. No. Approximate em~} Med. Type Refs.
sym. type of mode meas.

a' 3 00 stretch 900(250) gas PE 1

References

1. m. Qakes, L. B. Harding, and G. B. Ellison, J.
Chem. Phys. 83, 5400 (1985).
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XeOH 6.3. Triatomic Nonhydrides
Unstructured gas-phase emissionl between 225 and 240

nm, with maximum near 234 nm. Na-
Ts4ns gas EMl Evidence for a predissociated state near 420 nm was

obtained from the depletion of the single-photon
ionization signal of Na§, with a corresponding
References increase in the Nab signal, as this region was

scanned by a secon 1aser.4’
IM. H. R. Hutchinson, Chem. Phys. Lett. 54, 359

(1978).
T, = 20813 gas MPIZ:4,6  C-X 472-481 nm

2! a

D3h
T, = 15996 gas MPI1"®  B-X 550-625 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
aj 1 Sym. stretch 127 gas MPI 1,3

Vibronic pseudorotation accompanied by fractional
quantization occurs.

2gn a

D3p
T, = 14896.5 gas MP11,2,4"6  R-% 660-675 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

1 Sym. stretch 128.5 gas MPI 4,6

2 Bend 47 gas MPI 4,6
X 2 Dapd
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
1 Sym. stretch 139 gas MPI 4.6
2 Bend 49.5 gas MPI 4,6
3  Asym. stretch 87 gas MPI 6

3 Distorted by Jahn-Teller interaction.

References

1a. Herrmann, M. Hofmann, S. Leutwyler, E.
Schumacher, and L. Woste, Chem. Phys. Lett. 62, 216
(1979).

2G. Delacrétaz and L. Woste, Surf. Sci. 156, 770
(1985).

3g, Delacrétaz, E. R. Grant, R. L. Whetten, L.
Woste, and J. W. Zwanziger, Phys. Rev. Lett. 56,
2598 (1986).

J. Phys, Chem. Ref. Data, Vol. 17, No. 2, 1988



308 M. E. JACOX

4y, Broyer, G. Delacrétaz, P. Labastie, R. L.
Whetten, J. P. Wolf, and L. Woste, Z. Phys. D -
Atoms, Molecules, and Clusters 3, 131 (1986).

Sm. Broyer, G. Delacrétaz, P. Labastie, J. P. Wolf,
and L. Woste, Phys. Rev. Lett. 57, 1851 (1986).
6M, Broyer, G. Delacrétaz, P. Labastie, J. P. Wolf,
and L. Woste, J. Phys. Chem. 91, 2626 (1987).

CaCN

t 2o Cay

Unstructured absorption gas LFL €-% 385-418 nm

T = 165(38) ns gas LFl

A8 2u,25%
Unstructured band gas LF1:3cL2 A,B-% 572-670 nm

t(607 nm) = 40.8(1.5) ns gas LFl
X 25+ Cooy

References

1. pasternack and P. J. Dagdigian, J. Chem. Phys.
65, 1320 (1976).

2N. Furio and P. J. Dagdigian, Chem. Phys. Lett.
115, 358 (1985).

3. c. Ellingboe, A. M. R. P. Bopegedera, C. R.
Brazier, and P. F. Bernath, Chem. Phys. Lett. 126,
285 (1986).

SrCN
¢ 2n Cay
Unassigned structure gas LFl ¢-% 395-455 nm

T = 104.4(6.3) ns gas LF!

KB 2n,25* ¢
Unstructured absorption gas LFl A,B-% 645-663 nm

t = 51.2(6.2) ns gas LFl
£ 25t Cooy
References
1|, pasternack and P. J. Dagdigian, J. Chem. Phys.

65, 1320 (1976).

BaCN
C2n Cay
Unstructured absorption gas LFl C-X ~500-629 nm

T = 229(13) ns gas LFl

+
X 25 Cay

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

References

1. Pasternack and P. J. Dagdigian, J. Chem. Phys.
65, 1320 (1976).

C3
+
lzu Do

T, = 52826(30) Ar AB1®  170-190 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

25 1 Sym. stretch 1080(30) Ar AB 15
m, 2 Bend 300(30)@ Ar  AB 15

£f 3 Asym. stretch 780(30)3PAr AB 15

A 1, Deoh Structure: UV®
To = 24675.5 gas EM!;2,6483,6,9  A-% 340-410 nm
24640 Ne AB%,5.8eMSLFll  K-X 347-488 nm
24370¢  Ar  AB4:5,7(F1l A-% 352-411 nm
24350 Kr  AB7

23610 Xe AB4.7

24635 Ny  AB7

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

z; 1 Sym. stretch 1085.9 gas AB 6
1094(6) Ne AB 5

1093(6) Ar AB 5,7

1090 Kr AB 7
1120 Xe AB 7
1050 Ny AB 7
m, 2 Bend 307.9¢ gas AB 6

T 3 Asym. stretch ~8402 Ne AB 8

1o = 200(10) ns gas LF12,13

In a neon or argon mgtrix,ll efficient intersystem
crossing into the a °m, state occurs, and © < 10
ns.

B, = 0.430 UVS
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a g, Do sicc
To = 17080 Ne EMSLF1l 3-% 585-631 nm A ls, Coy Structure: PIS
16930 Ar EMS To = 20069.7 gas EMIABSLFA  A-X 402-507 nm
TN 0.02s  Ne EMS 20142 Ne ABZLF4 A-X 409-611 nm
£ 1zt Deofy Structure: yv6 Vib. No. Approximate em™1 Med. Type Refs.
9 sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. a; 1 CC stretch 1464 gas Eg,AB 1,3,4
L
z; 1 Sym. stretch 1224.5 gas AB 9 1462 Ne AB,LF 2,4
1226 Ne EM 5 2 CSi s-stretch 979 gas AB,LF 3,4
I, 2 Bend 63.7 gas W 6 1011 Ne AB,LF 2,4
708 Ne,Ar AB 5 bz 3 CSi a-stretch 2288 gas EM,AB 1,3,4
LF
T 3 Asym. stretch 2042 Ne IR 4
2313 Ne AB,LF 2.4
2038 Ar IR 4,10

1, = 370 ns  gas LF%

B, = 0.412 UV
° 316 ns Ne LF?

3 1(2v5). A, = 1.652(3); B, = 0.419(2); C, = 0.335(2) P15
b Alternate assignment gives 1320.
€ In the LF studies, a second site was observed 1 56 . 7

with T, = 24408. X Coy Structure: PI°MW®»

d g, Large Renner splitting, with € = 0.537.6 Dpe-
tailed comparisons of gas-phase with neon- and . . -1
argon-matrix band positions are given in refs. 8 Vib. No. Approximate cm Med. Type Refs.
and 14. Ref. 14 also gives a more detailed sym. type of mode meas.
analysis of electronic orbital angular momentum
effects in the gas-phase molecule.

€ Greatly broadened in a rare-gas matrix by inter- ap 1 CC stretch 1742 gas EM 1
action with lattice modes.

1746 Ne IR,LF 2,4
References 1741 Ar IR 8
1p. E. Douglas, Astrophys. J. 114, 466 (1951). 2 CSi s-stretch 837 gas EM 1,9
K. Clusi d A. E. Douglas, Can. J. Phys. 32, 319
(1954??1us an ouglas, Can ys. 32 836 Ne IR,LF 2.4
L. Gausset, G. Herzberg, A. Lagerqvist, and B.
Rosen, Disc. Faraday Soc. 35, 113 (1963). 824 Ar IR 8
4y, Weltner, Jdr., P. N. Walsh, and C. L. Angell, J. . a
5Chem. Phys. 40, 1299 (1964). b, 3 CSi a-stretch 177 gas LF 4
W. Weltner, Jr., and D. Mcleod, Jr., J. Chem. Phys.
40, 1305 (1964). 1722 Ne LF 4

L. Gausset, G. Herzberg, A. Lagerqvist, and B.
Rosen, Astrophys. J. 142, 45 (1965).

R. L. Barger and H. P. Broida, J. Chem. Phys. 43,
2364 (1963) ys. 22 A, = 1.75; By = 0.439; Co = 0.348 Mu6,7
8y. Weltner, Jr., and D. McLeod, Jr., J. Chem. Phys.

45, 3096 (1966).

R. J. Merer, Can. J. Phys. 45, 4103 (1967). & 3(2v3).
10m. E. Jacox and D. E. Milligan, Chem. Phys. 4, 45

(1974).
11y, E. Bondybey and J. H. English, J. Chem. Phys. References

68, 4641 (1978).
127 H. Becker, T. Tatarczyk, and J. Radi¢-Peri¢, ;B' Kleman, Ajt”°phy§' J. A%Q,dlﬁg (lggs)éh Ph
13Chem. Phys. Lett. 60, 502 (1979). ﬂi Ng;gn?;§64;., and D. Mcleod, Jr., J. Chem. Phys.

. Reisler, M. Mang} d C. Wittig, Chem. Phys. 41, - .

Zl’ zgs(i;éo), angir, an TEHIg em s 3R. D. Verma and S. Nagaraj, Can. J. Phys. 52, 1938

14%h. Jungen and A. J. Merer, Mol. Phys. 40, 95 (1974).

(1980). V. E. Bondybey, J. Phys. Chem. 86, 3396 (1982).

15¢ . w. Chang and W. R. M. Graham, J. Chem. Phys. 77,
4300 (1982).
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5p. L. Michalopoulos, M. E. Geusic, P. R. R.

Langridge-Smith, and R. E. Smalley, J. Chem. Phys.

80, 3556 (1984).
6p. Thaddeus, S. E. Cummins, and R. A. Linke,
Astrophys. J. 283, L45 (1984).
7. E. Snyder, C. Henkel, J. M. Hollis, and F. J.
Lovas, Astrophys. J. 290, L29 (1985).

8Rr. A. Shepherd and W. R. M. Graham, J. Chem. Phys.

82, 4788 (1985).

9%. A. Shepherd and W. R. M. Graham, J. Chem. Phys.

88, 3399 (1988).

Al -0

Absorption bands observed at 210 and 212 nm in an
argon matrix, between 202 and 217 nm in a krypton
matrix, and between 207 and 225 nm in a xenon
matrix when Al is vaporized from a Knudsen cell
coated with Al1;03 have been attributed® to A1,0.

c
T, = 37121(15)  Ar AB7 C-% 263-270 nm

36444(15)@ Kr ABS"7LF7  C-X 267-283 nm

X---Continued

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

1 Sym. stretch 451(15) Ar AB 7
454(15) Kr AB 5-7

2 Bend 156(15) Ar AB 7
186(15) Kr AB  5-7

To = 34331(15) Kr LF/  B-X 291 nm

To = 23286(15) Kr AB7  A-% 415-430 nm

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

1 Sym. stretch 482(15) Kr AB 7

2 Bend 133(15) Kr AB 7
X Dop?
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

1 Sym. stretch 472 Ar  Ra 10

471(15) Kr LF 7

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
3 Asym. stretch 993 Ar IR 1-4

989.4 Ke IR 1,2

992 N IR 8

3 From absorption measurements.
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CCN
(o2 Cay
T, = 26661.73 gas ABl  C-X 350-375 nm

Evidence for predissociation above 29100.1

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 Sym. stretch 1859.20 gas AB 1
Jis 2 Bend 465 gas AB 1

B, = 0.413 ABl
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B 2x- Cooy References
1 .
To = 22413.25 gas ABl B-X 442-446 nm ?592'(TSE§§ and D. N. Travis, Can. J. Phys. 43,
22180 Ar  AB3 2y, E. Bondybey and J. H. English, J. Mol.

Spectrosc. 70, 236 (1978).
3M. E. Jacox, J. Mol. Spectrosc. 71, 369 (1978).

Vib. No. Approximate  cm~l Med. Type Refs. 4gé0K?§;gg§° and T. Kasuya, J. Mol. Spectrosc. 94,

sym- type of mode meas. 5. Hakuta and H. Uehara, J. Chem. Phys. 78, 6484
(1983).

1 2 Bend 445 gas AB 1 6k, Kawaguchi, T. Suzuki, S. Saito, E. Hirota, and

T. Kasuya, J. Mol. Spectrosc. 106, 320 (1984).

7. Suzuki, S. Saito, and E. Hirota, J. Chem. Phys.
83, 6154 (1985).

B. = 0.405 Al 8C. R. Brazier, L. C. O'Brien, and P. F. Bernath, J.
0 Chem. Phys. 86, 3078 (1987).

2
K ca Cooy CNC
= 1 ¢4 1- -
To = 21259.203 gas AB-LF A-X 376-471 nm B 225 Dup Structure: ABl
2p83 A- -
21371 Ar . LFEAB® A-R 373-550 nm T, = 34802.33 gas ABl B-X 283-288 mm
a 2 B-% -
Vib. No. Approximate em™1 Med. Type Refs. gzggg§ggg Ar® ABS B-X 276-292 nm
sym. type of mode meas.
. . _1
st 1 Stretch 1770.77 gas AB 1 Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
1732(2) Ar LF 2
o 2  Bend 475 gas AB 1 m, 2 Bend 398 gas AB 1
b
it 3 Stretch 1241.64 gas AB 1 385(20) Ar  AB 2

1225(2) Ar LF 2 B, = 0.443 A8l

=170 ns Ar LF2 K 2, Doy Structure: ABl

Aesf = -0.807 gas ABILF46 T, = 30338.53 gas ABl A-R 325-332 nm
e .

B = 0414 ABLLF4 6MODRT 30048(20) Ar ABZ A-X 324-333 nm
o = 0.

X 21 c Vib. No. Approximate em™1 Med. Type Refs.
=V sym. type of mode meas.

Vib. No. Approximate em™1 Med. Type Refs. Oy 2 Bend 440 gas AB 1

sym. type of mode meas.

. 1
s* 1  Sym. stretch 1064.9 gas LF 5,8 A=0.33 gas AB

B, = 0.450 A8l

1066 Ar LF 2
I 2 Bend 324 gas AB,LF 1,8 K an Do Structure: ABl
¥ 3 Asym. stretch 1915.77 gas LF 5,8

1717 Ar LF > z;;: No. ésggoz;mggge em™1 Med. ;zzz. Refs.
A= 41.76, ewp = 132.8 gas LF8 T, 2 Bend 321¢ gas AR 1
By = 0.398 ABLLF4:6 5§ 3 Asym. stretch 1453 Ar IR 2

A= 26.41; ¢ = 0.549 ABl
B, = 0.454 A8l
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2 Two prominent sites in argon matrix.

b 4(2v,).

€ Calculated position of lowest frequency component
(zza) js 144 em~1. Moderately intense absorption
at 134 cm! in an argon matrix is tentatively
assigned to this transition.

References
1a. J. Merer and D. N. Travis, Can. J. Phys. 44, 353
(1966).
M. £. Jacox, J. Mol. Spectrosc. 71, 369 (1978).
CcCco
In an argon matrix,l a broad, unstructured absorption

is observed near 500 nm, and CCO photodissociates
on exposure of the sample to visible light.

R 3 Cooy Structure: AB3

To = 11650.80(3) gas ABZ>3LF6 A-% 500-860 nm

= 11860 Ar  ABS E-X 600-850 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 €O stretch 2045.7 gas AB 3
I 2 Bend 607.8 gas AB 3

st 3 CC stretch  ~12702 gas AB 3

The fluorescence decay pattern7 of CCO A(101) and of
higher vibronic levels is complex. There is a
short-lived (~ 15 us) component and a long-1ived
(333 +105/-64 us) component which is, in turn,
nonexponential, suggesting perturbation by the
heretofore unobserved b 1zt and 3 1la states, as
well as by high ground-state vibrational levels.

A = -35.36(4); € = -0.172 gas AB3
B, = 0.407 AB3

X 3z- Cooy Structure: AB3
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

st 1 CO stretch 1970.86 gas LF,DL 6,9

1969 Ar IR 1,4
1978 Arb IR 1
1987 N> IR 1
i} 2 Bend 379.4 gas AB 3
381 Ar IR 1

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

% 3z ---Continued

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.

¥ 3 CC stretch 1063 gas LF 6
1064 Ar IR 1
1074 Arb IR 1
1077 N> IR 1

B, = 0.385 AB3MWE

2 In Fermi resonance with 2v,.
N> trapped in adjacent site.
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sico
K32 Caoy

To = 24056(10) Ar ABL  A-X 365-416 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

¥ 1 O stretch 1857(10) Ar AB 1
3 SiC stretch 750(10) Ar AB 1

X3z 2
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode . meas.

1 CO stretch 1899 Ar IR 1
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References
1R, R. Lembke, R. F. Ferrante, and W. Weltner, Jr.,
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NCN
]'Au Doohy
gas ABS 250-290 nm

B 31 Deohy

To € 33512 gas AB® B-X 258-300 nm
33100 Ar  ABZ B-% 240-302 nm
33215 N, ABZ B-% 240-301 nm

In the gas phase, bands are diffuse. Threshold for
photodecomposition into C + N5 observed in argon
and nitrogen matricesZ>% near 280 nm.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 Sym. stretch

: 1100(10) gas AB 6

1050(10) Ar,N,AB 2

6 1lm, Duh Structure: AB®

To = X + 30045.76 gas AB® b-a 330-334 nm

Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas.

23 1 Sym. stretch 11602 gas AB 6

cwp = -84.2 gas AB®
By, = 0.395 AB>

.{ 3Hu Deopy Structure: ABl

T, = 30383.74 gas AB! A-X 326-329 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

23 1 Sym. stretch 11543 gas AB 6

I, 2 Bend 460(50) gas AB 1
A = -37.56; cwp = -85.70 gas ABl

to = 183(6) ns gas LF8

B, = 0.396 ABl

a 1Ag Ouhy Structure: AB®
To = X gas ABS b6-a 330-334 nm

By = 0.399 AB>

X 3:5 Duhy Structure: ABL
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

g¥ 1 Sym. stretch 1197€ Ar IR 4

I, 2 Bend 370(50) gas AB 1

423 Ar IR 2,4
£h 3 Asym. stretch 1475 Ar IR 2,4
1478 Ny IR 2-4

B, = 0.397 ABl

2 Tentative assignment.
An alternate assignment7 gives ewy = =90.95. c
Frequency deduced from weak combination with v3
which appears at 2672.
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PCN
A3pa

T, = 33165 gas ABl  A-X 280-306 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym, type of mode meas.

1830 gas AB 1

A~ 104 gas ABl
x3z"a

& Tentative assignment, by analogy with NCN.
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References a la Cooy
IN. Basco and K. K. Yee, Chem. Commun. 152 (1968). T, = 9360(160) gas PEl
AsCN Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
K3pa
To ~ 34900 gas ABl A-X 280-295 nm s* 1 Stretch 2020(30) gas PE 1
A~ 550 gas ABl 3 Stretch 1110(30) gas PE 1
X3 2
) ) Caoy
2 Tentative assignment, by analogy with NCN.
Vib. No. Approximate  cm~l Med. Type Refs.
References sym. type of mode meas.

1N. Basco and K. K. Yee, Chem. Commun. 153 (1968).
gt 1 "sym." stretch 1000(30) gas PE 1

NcoO*

lna

. 57280(160) oEl 2 Tentative assignment.
o = gas

References
3]13
1 13. M. Dyke, N. Jonathan, A. E. Lewis, J. D. Mills,

To = 56960(160) gas PE and A. Morris, Mol. Phys. 50, 77 (1983).

To = 55910(160) gas pel An absorption which appears in a nitrogen matrix at
51070 when a high concentration of CNN is present
has been tentatively attributed to this species.

A3 Cory

To = 23960(160) gas PE! t3u? ¢,

_ _ " To = 48540(50) Ar ABY C-X 206 nm

Vib. No. Approximate cm Med. Type Refs.

sym. type of mode meas. 49100(50) Ny AB® C-% 203.7 nm

st 1  "Sym." stretch 1320(30) gas PE 1 B3 27  C.

To < 39950 Ar ABY B-% 210-251 nm
39850 N, ABY B-X 210-251 nm

b 1zt Coy 2

T, = 14520(160) gas PEL Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas. =t Stretch 1450(40)2 Ar,N, AB 9

+ Stretch 990(40) Ar,N> AB 9

z 1 "Sym." stretch 1150(30) gas PE 1

K 3n Cuy
To = 23750 Ne AB® A-X 397-420 nm
23830

23597 Ar ABZ:3LF7.8 A-% 401-424 nm
23865 N, ABZ,3 A-X 396-419 nm
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Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

gt 1 "Sym." stretch 1325(10) Ne AB 5
1322(2) Ar AB,LF 2,3,7,8
1335(10) N, AB 2,3

I 2 Bend 525(2) Ar LF 7

st 3 "Asym."stretch 1807(2) Ar LF 7

1o = 250(30) ns  Ar LF7»8

A=9; e=-0.07 Ar LF/

%3 2 Cooy Structure: ESR!

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

£t 1 CN stretch 2824 Ar LF 7
2847 Arb IR 3
2856 N> IR 3,4,6

it 2 Bend 394 Ar LF 7
393 A IR 3
394 Ny IR 4,6

¥ 3 NN stretch 1235 N EM 5
1235 Ar LF 7
1241 AP IR 3
1252 N IR 3,4,6

a possibly 2440(40).9

No trapped in adjacent site.
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315
SiNN
B3 ? C,
T, = 32162(10) Ar A8l  B-X 295-311 nm
31892(25) Kr ABZ  B-X 297-314 nm
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
¥ 1 NN stretch 1672(10) Ar AB 1
1671(25) Kr AB 2
A3p> Cay
T, s 27170(26) Ar ABl  A-X 331-368 nm
Kr ABZ  A-X 333-360 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
gt 3 SiN stretch 450 Ar  AB 1
450 Kr  AB 2
377 C,
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
s¥ 1 NN stretch 1731 Ar IR 1
3  SiN stretch 485 Ar IR 1
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2m. A. Douglas, R. H. Hauge, and J. L. Margrave,
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+
N3
b izt
To = 14520(160) gas
ala
To = 9120(160) gas

47 (1986).
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g 3z Cooy Structure: PEl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1  Sym. stretch 1170(30) gas PE 1

Asym. stretch 2565(30)2 gas PE 1

4 Assigned by analogy with the isoelectronic species
CNN. Alternate assignment of vg = 1395 cm'l, with
the observed band separation of 2565 cm™! corre-
sponding to vq + vq, would be consistent with
assignments of vj %or such related species as NCN
and CO3 and cannot be excluded.

References
13. M. Dyke, N. B. H. Jonathan, A. E. Lewis, and A.
Morris, Mol. Phys. 47, 1231 (1982).
cco~—

Threshold for electron detachment from ground-state
€CO™ is 14910(220).1

X
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
1625(350) gas PE 1
References
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BO, 2
B 225 Doy Structure: ABl
T, = 24508.0 gas ABl  B-X 405-410 nm

24481 Ar  ABZ  B-% 408-412 nm

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

I, 2 Bend 505 gas AB 1

£h 3 Asym. stretch 1410P gas AB 1

B, = 0.325 ABl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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Znu Doohy Structure; uvl

o = 18291.6 gas UVILF3-5 £-% 396-700 nm

179154 Ar  ABZ2 K-X 423-558 nm

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

25 1 Sym. stretch 994 gas UV 1

o, 2 Bend 484 gas UV 1

Ea 3 Asym. stretch 2357¢€ gas UV 1

T, = 91(4) ns  gas LF6,9

A systematic study of the dependence of t on
rotational and vibrational level has been given by
Ref. 10.

A = -101.3; euwp = -13.1 gas UVl

By = 0.311 uvl

X an Doshy Structure: Uvl

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

25 1 Sym. stretch 1056.4 gas UV,LF 1,3-5

I, 2 Bend 447.4®%  gas UV,LF 1,3-5

£ 3 Asym. stretch 1278.26 gas DL 8
1276 Ar IR 2

A = -148.6; ewp = -92.2 gas UVILF3

By = 0.329  UvlLF3.7pL8

a llB_

b Estimated from isotopic shifts.

g %(sz).

Independent analysis of the matrix spectrum not
given. Each argon-matrix absorption is shifted to
lower frequency by approximately 400 c¢cm™* from the
corresponding gas-phase R brgnch band head.

Band origin of (010)K22‘(é001 i vibration-
rotation transition observedi* at 633.8049(9) using
diode laser spectroscopy.
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8 225 Doy

T, = 24072(5) Ne AB?

and H. Walther, Chem.

Hirota, and C. Yamada, Mol. Phys.

I. P. Llewellyn, Chem.

Faraday Trans. 2 81,

B-X 395-412 nm

gas ABl»3  B-X 409-418 nm
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
1g 1 Sym. stretch 509 Ne AB 2
A Zﬂu Doy
T, = 13766(2) Ne ABZ K-% 514-721 nm
gas ABlL:3  A-X 592-800 nm
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
zg 1 Sym. stretch  504(2) Ne AB 2
o, 2 Bend 31t Ne A8 2
5t 3 Asym. stretch 1535P Ne AB 2
A = -263(2) Ne AB2
X an Dok
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
Tg 1 Sym. stretch 510 Ne AB 2

I, 2 Bend

3

: 1014.

Asym. stretch

~120¢ Ne AB 2

6(5) Ne IR 2

A = -440 gas ABl,2

11g.
3(2v3).

o

C Estimated from isotope shift in origin of A - X

transition.
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FBs™* 2
C %t Caoy

T, = 70360(240) gas PE!

B 2n Cay
T, = 50800(900) gas PEl

A 25t Cay
T, = 26687.9(8) gas PELEFZ  A-X 350-425 nm
Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.
z¥ 1 BS stretch 1718(2) gas PE,EF 1,2
3  BF stretch 691(2) gas EF 2
X 2n Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 1 BS stretch 1721(2) gas EF 2
i 2 Bend 339(2) gas EF 2
tt 3 BF stretch 637(2) gas EF 2
A = -370(2) gas EF2
a llg,
References
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Westwood, J. Chem. Soc., Dalton Trans. 1047 (1984).
M, A. King, R. Kuhn, and J. P. Maier, J. Phys.
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cipsta
¢ 23t Cooy

Tb = 50500(1000) gas PE!

B 2H3/2 va
To = 26019 gas EF2

B-% 405-516 nm
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R 25t Cooy
T, = 24961.5(4) gas EFS  A-% 392-440 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
st 1 BS stretch 1390.6(8) gas EF 2
3 BC1 stretch 516.0(8) gas EF 2
t = 240(13) ns gas EF2
X 2113 /2 Cooy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 1 BS stretch 1347.8(8) gas EF 2
3  BC1 stretch 508.9(8) gas EF 2

A = -383 gas

a llg.

EF2

From vertical ionization potential.

References

1c, Kirby, H. W. Kroto, and N. P. C. Westwood, J.
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NCO
B 2n Cooy
To = 31751.1(5)
31616(25)
31437(25)

31339(25)

100,

3766 (1978).

Kuhn, and J. P. Maier, J. Phys.
(1986).

UV2LF18 B-%X 265-320 nm

uy3
py3
uy3

B-X 260-320 nm
B-X 232-315 nm
8-X 256-315 nm

Diffuse bands above 33700.2 Large change in ra-
diative 1ifetime between 000 and 100 vibrational
levels indicates that_onset of predissociation lies
somewhat below 32800.

Vib. No. Approximate eml Med. Type Refs.

sym. type of mode meas.

st 1 Stretch 2303 gas Uv 2
2295(50) Ne UV 3
2303(50) Ar uv 3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

B 2p---Continued

Vib. No. Approximate  cm~! Med. Type Refs.
sym. type of mode meas.,
3 Stretch 1047 gas UV 2
1033(50) Ne uv 3
1053(50) Ar uv 3
1025(50) No uv 3
to = 63(3) ns gas LF13
A=-76.6 gas LFL8
B, = 0.356 LF18
+
A2 Cay
Ty = 22754.0 gas aBl  A-X 360-450 nm
22800(10) Ne AB® A-% 398-440 nm
22712(2) Ar LF8 A-% 390-530 nm
22956(10) N2 A83 A~X 395-440 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 1 Stretch 2338.0 gas W 1
2325(20) Ne uv 3
2332(4) Ar UV,LF 3,8
2321(20) N, W 3
I 2 Bend 680.8 gas UV 1
673(20) Ne uv 3
¥ 3 Stretch 1289.38 gas UV 1
1270(20) Ne UV 3
1291(4) Ar UV,LF 3,8
T, = 435(10) ns gas LF9,13
350(30) ns gas LFL1,12
170 ns Ar LF8
B, = 0.402 uy!
£ 2n Cooy Structure: Uvl,7my4-6
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
¥ 1 Sym. stretch 1272.97 gas LF,LMR14,15
17,19
1275 Ar IR,LF 3,8
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£ 2p---Continued NCS
B2 Cooy
Vib. No. Approximate em~l Med. Type Refs. -
am. . type of mode be ReTs T, = 26843.96(10) gas EMIABZ  B-X 353-485 nm
1 2  Bend 535.4 gas UV,LF 1,7,15 Vib. No. Approximate em~1 Med. Type Refs.
’ T sym. type of mode meas.
529.5¢ Ar LF 8
st 3 Asym. stretch 1920.61 gas LMR 10 I 2 Bend 343(10) gas AB 2
LF 14,15
1923 Ar IR,LF 3,8 2
Bo = 0.197 AB
1935 No IR 3
R 2n Cooy
Ago = -94.19, cwp = -76.9  gas UV’ T, = 26053.71(5) gas EM1ABZ  A-% 337-394 nm
= Iyyl6
0.383 UV Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a in Fermi resonancs with 2vy, at 1383.3.
1§6; obeshs For T3(p1q,YB14§ TOr /2 7 £t 1 CNstretch  1916.18(3)gas AB 2
€ Lowest frequency component (22 ) contributes a
strong infrared absorption at 487.3 Four com- I ¢ Bend 378(10) gas AB 2

ponents (25t 2A5 2, %8372, 257y observed at +
484, 531, 626, and 672 in LF experiments.8 Com- z
ponents of (020) have also been assigned from LF
studies.

3 CS stretch 755.28(3)gas AB 2

1o = 164(10) ns  gas L3
References A = -125(20)3; -89.16(20); [ewp| = 103(5) gas AB2
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. N. . . . . . s — 2
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Mol. Phys. 60, 779 (1987). 222 :
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4

co%
C 225 Doohy
T, = 45250(20) gas TPE2D
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
z; 1 Sym. stretch 1400(20) gas TPE 20
m, 2 Bend 625(20) gas TPE 20
£y 3 Asym. stretch 1530(20) gas TPE 20
8 zzz Doy Structure: EM®
To = 34597.9 gas EM1,9  B-% 287-201 nm

Perturbations by the A state are considered in

Refs. 14-16.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
£§ 1 Sym. stretch 1270(20) gas TPE 20
m, 2 Bend 558(10) gas EM 9
5§ 3 Asym. stretch 1820(20) gas TPE 20
1o = 140(7) ns gas T-PEFCOL0PEFCOL3LF16
B, = 0.378 &m!
A zuu (N Structure: EMil
T, = 28500.5 gas EMZ:11 A-X 290-490 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Tg 1 Sym. stretch 1126 gas EM  2,5,11
I 2 Bend 461 gas EM 11
$h 3 Asym. stretch 2731 gas EM 6
to = 102(8) ns gas EF/T-pEFcol0

124(6) ns gas PEFcOl3nFpl7

A = -95.86; cup = -42.6 gas EMLL
By = 0.350 EM2,11

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

X zng Dok Structure: EM275,9,11

Vib. No. Approximate em1 Med. Type Refs.

sym. type of mode meas.

£g 1 Sym. stretch 1244.3(3) gas EM,DL 4,5,8,
12,21

O, 2 Bend 511.35(30)gas EM,DL 11,19,
21

£ 3 Asym. stretch 1423.08 gas DL 18

A = -161.02(6) ewp = -98.8(3) gas Eml,9,11p 19,21

B, = 0.380 Em1,3,9,11
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ocs™t

¢ 25t Cooy

T, = 54580(20) gas PI%

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

¥ 1 €O stretch 2128(20) gas PI 4

I 2 Bend 379(20) gas PI 4
¥ 3 ¢S stretch 929(20) gas PI 4
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Chim. Phys. 63, 1015 (1966).

2p, L. Judge and M. Ogawa, J. Chem. Phys. 51, 2035

Vib. No. Approximate em~1 Med. Type Refs. 3(1959)-

sym. type of mode meas. J. H. D. Eland, Int. J. Mass Spectrom. Ion Phys.
12, 389 (1973).

R. Frey, B. Gotchev, W. B. Peatman, H. Pollak, and

1 2  Bend 495 gas PF 9 E. W. Schlag, Int. J. Mass Spectrom. Ion Phys. 26,
137 (1978).
st 3 S stretch 829 gas PF 9 5J. P. Majer and F. Thommen, Chem. Phys. 51, 319
(1980).
6p. Erman and M. Larsson, Phys. Scripta 23, 1052
(1981).
p, Kiapstein and J. P. Maier, Chem. Phys. Lett. 83,
A 2n Co 590 (1981).
3/2 v 8M. Ochsner, M. Tsuji, and J. P. Maier, Chem. Phys.
To = 31404.099(7) gas EFILFBPFY  A-X 318-432 nm Lett. 115, 373 (1985).

9. Kakoschke, U. Boesl, J. Hermann, and E. W.
Schlag, Chem. Phys. Lett. 119, 467 (1985).

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Yl yp (:S;EE

+
¥ 1 €O stretch 2121(20) gas PI 4 c 22g Deoy

3 CS stretch 803.82 gas PF 9 To = 49120(20) gas P13
Vib. No. Approximate em~1 Med. Type Refs.

1o = 93(9) nsC gas PEFCOD sym. type of mode meas.

1o {@ = 3/2) = 105(3) ns; 1o (@ = 1/2) = 77(3) ns

25 1 Sym. stretch 651(20) gas PI,PE 5,9,11

gas HFDBEF7
I, 2 Bend 400(20) gas PE 11

A= -111.8 gas EFLpF9

B, = 0.187 LF8
B Zzz Doy Structure: EM1

% 2 Coo
3/2 v T, = 35238.01 gas EM! B-X 277-307 nm

- 7
Vib. No. Approximate em™1 Med. Type Refs. 35270 Ne LF
sym. type of mode meas. 35226
st 1 €S stretch 695,70 gas PF 9 Vib. No. Approximate em1 Med. Type Refs.
’ sym. type of mode meas.
it 2 Bend 417(20) gas PI 4
+
st 3 CO stretch 2069 gas EF 1 Zg 1 Sym. stretch 602 gas EM 3
I, 2 Bend 400(20) gas PE 11

A=-367.2 gas EFlpFI
B, = 0.195 LF8 1o = 290(10) ns  gas EFZPIFCOAPEFCOBUVIZ

There is alsg a_long-lifetime component, with t =

3 816.9 for o = 1/2.9 1.44(22) ys.8:12
b 699.7 for o = 1/2.9 ) 1
C Absence of emission from states above the A 21 band Bp = 0.108 EM

origin in photoionization experiments¢ suggested

that the molecule is predissociated into CO + st

(439), as was later confirmed.3 PEFCO studies®

have yielded the branching ratio for photoexcita-

tion vs. predissociation for the transition origin,

permitting an estimate of 550(50) ns for the radia-

tive lifetime.
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A Znu Duchy Structure: EM3
T0 = 20975 gas EM3 A-X 426-512 nm

21017 Ne LF8:7  E-X 400-638 nm

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

st 1 Sym. stretch ~6102 gas EM 3
621 Ne LF 6,7

m, 2 Bend ~n275b gas M 3

2800 Ne LF 6,7

£f 3 Asym. stretch 1644 Ne LF 7

T =4.09(19) us gas PIFcot1piOyyi2

2.3(1) us Ne LF6.7

A=-176 gas EM3

B, = 0.101 M3

£ an Doohy Structure: M1

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

z; 1 Sym. stretch 6172 gas EM 3
6182 Ne LF 6,7

I, 2 Bend 3a8b gas EM 3
349b Ne LF 6,7

5h 3 Asym. stretch 1203P gas EM 3

1224b Ne LF 6,7

A = -440.39(3) gas Eml,2
By = 0.1090 Em!

8 Strong Fermi resonance with 2vp; Ref. 7 has
suggested a reversed assignment for vy and 2vy of
the A state.

b $(2v5).

References

1€iggé)Callomon, Proc. Roy. Soc. (London) A244, 220
2y. H. Smith, J. Chem. Phys. 51, 3410 (1969).

3W. J. Balfour, Can. J. Phys. 54, 1969 (1976).

43. H. D. Eland, M. Devoret, and S. Leach, Chem.
Phys. Lett. 43, 97 (1976).

R. Frey, B. Gotchev, W. B. Peatman, H. Pollak, and
E. W. Schlag, Int. J. Mass Spectrom. [on Phys. 26,
137 (1978). -

6y, E. Bondybey, J. H. English, and T. A. Miller, J.

Chem. Phys. 70, 1621 (1979).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

7y. E. Bondybey and J. H. English, J. Chem. Phys.
73, 3098 (1980).

87, P. Maier and f. Thommen, Chem. Phys. 51, 319
(1980).

9A. W. Potts and G. H. Fattahallah, J. Phys. B:
Atom. Molec. Phys. 13, 2545 (1980).

10p, ¢. punbar and D. W. Turner, Chem. Phys. 57, 377
(1981).

11, Kova&, J. Chem. Phys. 78, 1684 (1983).

127, Ibuki and N. Sugita, J. Chem. Phys. 80, 4625
(1984).

FCN™
ol Cay

T = 74700(1000) gas PE!

B 2n Cany

T2 = 48100(1000) gas PE!

K 23+ Cooy

T, = 9200(500) gas PEl

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

¥ 3 CF stretch 1230(160) gas PE 1

% 2 Cooy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 CN stretch 2100(160) gas PE 1

2 From vertical ionization potential.
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C1CN™*
¢ %5t C

T, = 54000(300) gas PEL,2

oy
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B ZH3/2 Coy
T, = 22515.54 gas EF8LF10,11 @} 365-569 nm

22598(5) Ne ABS B-% 380-442 nm

£ 2H3/2 Cooy

Structure: UV,PE3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

¥ 1 CN stretch 2128.5(7) gas LF 10

I 2 Bend 303.1(7) gas LF 10
¥ 3 CCl stretch 531.90 gas LF 10,11

539(4) Ne AB 6

¥ 1 C=N stretch 1915(2) gas EF,LF 8-10
i 2 Bend 3763 gas LF 10
¥ 3 CCl stretch 827(2) gas EF,LF 8-10

205(40) ns gas grd

T1=
280(56) ns gas PEFCO?
170(20) ns gas PIFCO%.7
tp = 900(100) ns gas EF3

970(80) ns gas PIFCO/

Both lifetimes are dependent on extent of vibra-
tional excitation=.

A = -368(2) gas EF8,9LF10

By = 0.177 LFlI

+
R 25 Cony

T, = 11690(1) gas EF3,8 A-X 843-881 nm

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

¥ 3 CCl1 stretch 774(2) gas EF 8

T = 4.4(1.0) ys gas EF3

X ZHI/Z Cooy
T, = 276(2) gas EF3:8,9 A-X 843-881 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

By = 0.205 LFll

2 Tentative assignment.
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BrCNt

C 25+ Cuoy

T, = 50200(200) gas PEl,2

B 2ﬂ3/2 Cooy
To = 19234(1)2 gas EF/ B-X 460-620 nm

18586(14) Ne AB® B-% 418-538 nm

g¥ 1 C=N stretch 1914(2) gas EF 8

3  CC1 stretch 827(2) gas EF 8

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

I 2 Bend

¥ 1 C=N stretch 1939(2)® gas EF 7

1830(10) Ne AB 5
394(2)3b gas EF 7
377(10) Ne AB 5

¥ 3 CBr stretch 471(2)2 gas EF 7

478(10) Ne AB 5
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Ty = 197(10) ns gas EF3PIFCOST-PEFCO8 B 213/, Cuy

tp = 713(40) ns  gas PIFCOST-PEFCOB To = 19630(160) gas EFS B-X 568-6443 nm

A = -880{40) gas EF/pgd 20023(16) Ne ABY §-X 446-522 nm

R 2zt Cooy Vib. No. Approximate  cm~! Med. Type Refs.
sym. type of mode meas.

T, = 13699(1)2 gas EF/ A-X 708-853 nm

¥ 1 CN stretch 2100(40) gas PE 7
Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas. I 2 Bend 300(40) gas PE 7

it 3 I stretch 473(2)b gas EF 8
¥ 1 CN stretch 1930(2)2 gas EF 7

400(20) Ne AB 4
i 2 Bend 421(2) gas EF 7

¥ 3 CBr stretch 584(2)® gas EF 7

T = 300(60) ns EF3, 300(30) ns PIFCO? for overlapping
& and B states. Triexponential fit of PIFCO data®
gives 77 = 270 ns and 13 = 2.3 us.

T = 2750(100) ns gas T-PEFCO8

A = -890(160) gas EFS; -1130(40) gas PE’
X 2n3/2 Cony Structure: UV,PE3 P

A2y Cooy
Vib. No. Approximate  cm~1 Med. Type Refs. T, = 18262(1) gas EF3:6 A-X 537-758 nm
sym. type of mode meas.

19135(15) Ne AB%  A-% 499 nm

¥ 1 C=N stretch 1906(2) gas EF 7

Vib. No. Approximate em™1 Med. Type Refs.
i 2 Bend 288(2)b gas EF 7 sym. type of mode meas.
st 3 CBr stretch 650(2)® gas EF 7

I 2 Bend 274(2) gas EF 6

A = -1477(2) gas EF3pIFCO*
T =1.2(2) ps EF3; ~900 ns from triexponential fit to

T98rcNt. PIFCO data.5
%(ZVZ).

(=

X 2H1/2 Cooy
References -
T, = 4343(2) gas EF3.% £,B-X 537-758 nm
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Phys. Lett. 43, 97 (1976).
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sym. type of mode meas.
ICN™*
st 1 C=N stretch 2082(2) gas EF 6
Tt Caoy
I 2 Bend 239(2) gas EF 6
T, = 46600(200) gas PEL.2 .
pX 3 CI stretch 535(2) gas EF 6
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Fcpt
B 2p Caoy
T, = 56960(320) gas

A 2zt Caoy

To = 24077.7(6) gas

pel

PELEFZ A-X 395-485 nm

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
¥ 1 CP stretch 1866(2) gas EF 2

3 CF stretch 817(2) gas EF 2
£ 2n Cony
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
¥ 1 C=P stretch 1729(2) gas PE,EF 1,2
st 3 CF stretch 765(1) gas PE,EF 1,2
A = -190.2(6) gas EF2
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CNO

K 25+ Cay

To = 12611.8 gas
12541 Ne

uv2 A-% 789-804 nm
wvl A-% 581-797 nm

325

Threshold for photoisgmerization to NCO at wavelength
longer than 700 nm. 1

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
s¥ 1 N stretch 2239 Ne WV
i 2 Bend 605 Ne UV
¥ 3 NO stretch 1247 Ne UV
By = 0.398 UV2
X 21 Cany
A = -110.6 UV2
B, = 0.38 UVZ
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N3

B 25} Duch

Ty = 36739.1 gas A
A1l bands above 370

T £ 20 ns gas LF3

By = 0.432 gas ABZ

Structure: ABZ
Bl:2LF3

00 are diffuse.

B-X 260~273 nm

X an Doohy Structure: ABZ

Vib. No. Approximate em™! Med. Type
sym. type of mode meas.
25 1 Sym. stretch ~1320 gas LF
m, 2 Bend 4572 gas LF
Agff = -71.3; ewp = -94.38 gas AB?

B, = 0.431 ABZ

1g, a. Thrush, Proc. Roy. Soc. (London) A235, 143
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+
No>O
c &t Cooy

T, = 58245(32) gas PELpI®

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
¥ 1 Sym. stretch 1280(50) gas PE 1

3 Asym. stretch 2300(50) gas PE 1

B 2n Cay

To = 38440(100)2 gas PEL

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
gt 1  Sym. stretch ~g0gb gas PE 1

A 2zt Cooy Structure: EM3

T, = 28162.33 gas EM3,18pf6,10,11  Z-% 317-421 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

gt 1  Sym. stretch 1345.52 gas EM,PF 3,10

it 2 Bend 614.45 gas EM 3,14

Asym. stretch 2451.7 gas EM 3

t = 230(10) ns gas EFZ,9prFcodPEFCO71D8EMI2HFDL3
By = 0.433 EM3,14pFl0,11

£ 2 Cooy Structure: EM3

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

¥ 1  Sym. stretch 1126.51 gas EM 3

I 2 Bend 452.42 gas EM,PF 3,11,14
£t 3 Asym. stretch 1737.6 gas EM 3

-133.40, e5 = -0.176 gas EM3,14pFll

A=
B, = 0.412 EM3pFl0,11

@ Calculated using first ionization potential of
12.886(2) eV, from Ref. 5.
Somewhat irregular band spacings.
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N3

Threshoid for electron detachment from ground-state
N3 is 22270(350).1

X 1z} Doty Structure: DLZ

9

Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas.

zg 1  Sym. stretch 1986.47 gas DL 2

By, = 0.426 DL2
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NOZ%

38, Cov

T, = 74580(100) gas PEL,2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 1113(20) gas PE 1,2

2 Bend 686(20) gas PE 1,2
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a3 Coy
T8b ~ 67600 gas PEZ

a 38, Cav
To® = 26170(100) gas PEl,2

C lBl Coy Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
To? = 60670(100) gas PEZ
a; 2 Bend 654(20) gas PE 1,2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ap 1 Sym. stretch 1017(20) gas PE 1,2 Xl oy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
c 351 Coy
To® = 60100(100) gas PEL-2 a; 2 Bend 650(80) gas PE 1
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
2 The band origins given here have been calculated
using a first ionization potential of 9.62(1) eV
a; 1 Sym. stretch 1041(20) gas PE 1,2 for NO5, as found in the photoionization study of
Ref. 3.
1 References
B 1B C
2 2v 1c. R. Brundle, D. P. Neumann, W. C. Price, D.
T, = 38940(100) gas pel,2 Evans, A. W. Potts, and D. G. Streets, J. Chem.
Phys. 53, 705 (1970).
20. Edqvist, E. Lindholm, L. E. Selin, and L.
Vib. No. Approximate  cm™1 Med. Type Refs. Asbrink, Phys. Scripta 1, 127 (1970).
sym. type of mode meas. 3p. C. Killgoar, Jr., G. E. Leroi, W. A. Chupka, and
J. Berkowitz, J. Chem. Phys. 59, 1370 (1973).
a 1 Sym. stretch 1025(20 as PE 2
1 V (20) g¢ Fco
2 Bend 573(20) gas PE 1,2 ¢
T, < 35741 gas AB2 C-X 232-280 nm
A la, Coy < 35587 Ar  AB3 C-% 234-281 nm
To = 35900(100) gas PEL>2 s 35211 co ABL,3  C-% 217-284 nm
In the gas phase,2 bands are diffuse. In an argon
Vib. No. Approximate em~ 1 Med. Type Refs. matrix,® the threshold for photodissociation into F
sym. type of mode meas. + CO was observed near 280 nm.
a; 1 Sym. stretch 984(20) gas PE 1,2 Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
2 Bend 694(20) gas PE 1,2
~650 gas AB 2
~650 Ar AB 3
b3
i Cav 650 co AB 1,3
T, = 32110(100) gas PEl.?
Vib. No. Approximate em~1 Med. Type Refs. B
sym- _ type of mode meas: T, z 27586 gas CLSLF6  B-X 362-455 nm
3 ¥ -
aj 2 Bend 662(20) gas PE 1,2 < 29586 Ar AB B-X 284-338 nm

29516 co ABL,3  B-% 289-339 nm

A
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

~7008 Ar AB 3
~7002 CO AB 1,3

T = 40(3) ns gas LFO

{ Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 1 CO stretch 1861.64 gas DL 4

1857 Ar IR 3
1855 0 IR 1
2 Bend 627.5 Ar IR 3
626 €0 IR 1

3 CF stretch 1026.13 gas DL 4
1023 Ar IR 3

1018 co IR 1

A, = 6.38; By = 0.382; C, = 0.360 DLY

3 A second progression, offset by ~350, may be
contributed by excitation of a CF-stretching mode
near 1050; in the gas-phase chemiluminescence,? the
major progression is in the ground-state bending
mode, but structure associated with the CF-
stretching mode is also observed.
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FCS
To = 18500(1200) gas cCLl:2  550-860 nm

Chemiluminescence in the reaction of F with CS,
has been tentatively assigned to FCS.ls
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X? Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 356(5) gas CL 1
3 CS stretch 831(8) gas CL 1

References
1r. J. Glinski, Chem. Phys. Lett. 129, 342 (1986).

2p. J. Glinski, E. A. Mishalanie, and J. W. Birks,
J. Photochem. 37, 217 (1987).

CF3%
F 2

T, = 101500(1000)® gas PEl

E 28,
T, = 87000(1000)@ gas PEL

b 28y
T, = 75920(160)2 gas PEL

[ 2A1

To = 62800(1000)2 gas PEL

B 2a,
T, = 48200(1000)3 gas PEL

Calculations3 indicate that this state should
dissociate into CF* + F.

K 2,
T, = 40180(240)2 gas PEl

X 2A1 Cov

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

ag 2 Bend 650(40) gas PE 1

b, 3 Asym. stretch 15880 Ar IR 2

& From vertical ionization potential.
Tentative assignment.
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References

13. M. Dyke, L. Golob, N. Jonathan, A. Morris, and

M. Okuda, J. Chem. Soc., F*raday Trans. 2 70, 1828

(1974).

2|, Andrews and B. W. Keela% J. Am. Chem. Soc. 101,

3500 (1979).

3p. A. Hrovat and W. T. Bor¢en J. Am. Chem. Soc.
107, 8034 (1985).

SiF3

E ZBZ

T, = 56600(1600) gas PE?

D 28;

T, = 50700(800)2 gas PEl.?2

€ 2

T, = 48600(1200)® gas PEZ.

B ZAZ
I
T, = 40500(1200)2 gas PE2

K 28,
T, = 32400(1200) gas PEL.2

X 28
1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 350(100) gas PE 2

2 From vertical ionization pdtential.

\

References
1T. p. Fehiner and D. W. Tuﬁner, Inorg. Chem. 13,
754 (1974).

2N. P. C. Westwood, Chem. Phws Lett. 25, 558
(1974).

= 52850(1000) gas PEL

E 28, Cav

T2 = 30260(1000) gas PE!

c,b zBl,ZAI Coy
= 23800(1000) gas PE!

KB 285,28, Cp,
Ta = 14120(400) gas PEL

LN Cov
2 From vertical ionization potentials.

References
14. Bock, B. Solouki, and G. Maier, Angew. Chem. 97,
205 (1985), Angew. Chem. Int. Ed. Engl. 24, 205
(1985).
GeF%
F 2 Cov
= 54220(480) gas PE!

E 28, Coy
To = 34050(1860) gas PEL

D 281 Coy
T, = 31630(1860) gas PEL

¢ ZAI Cov
= 28800(640) gas PE!

A,B 28,,2n, Cp,

T, = 19530(1860) gas PEl

£ 2 Coy
References
lg. Jonkers, S. M. van der Kerk, R. Mooyman, and C.
A. de Lange, Chem. Phys. Lett. 90, 252 (1982).
GeC13
F ZA1 Cov
T, = 49860(560) gas PEL

E 28, Cov

T, = 23080(480) gas PE!

0 ZAI Cov
T, = 17270(640) gas PEl

C 231 Coy

= 16380(640) gas PE!
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8 ZAZ Cov
T, = 9280(560) gas PEl

K 28, Cav
T, = 7180(560) gas PEl
X 2A1 Coy
References
1g, Jonkers, S. M. van der Kerk, and C. A. de Lange,

Chem. Phys. 70, 69 (1982).

GeBr3
F ZAI Cov
T, = 51640(640) gas PEl

E 282 Coy

T, = 20900(480) gas PEl

b 2A1 Coy
T, = 14520(640) gas PEl

(o 281 Coy,
T, = 13310(640) gas PEl

B 2, Cav

T, = 6780(480)

gas pel

K ZBZ Coy
T, = 3390(480) gas PEl

X 2A1 Coy

References

1g. Jonkers, S. M. van der Kerk, R. Mooyman, C. A.
de Lange, and J. G. Snijders, Chem. Phys. Lett. 94,
585 (1983).

T, = 30378(3) gas ABILF3 2B;-X 268-600 nm

In LF studies,3 there was an apparently continuous
background signal, with a maximum between 400 and
500 nm. The similarity of the behavior of this
band system to that of the visible bands of NO
suggests that the quasicontinuum may be contriguted
by high vibrational levels of the ground state.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a;” 1 Sym. stretch 933 gas AB 1

2 Bend 396 gas AB 1

T~ 500 ns gas LF3

Teont v~ 4.5 us  gas LF3

A 232 Coy
T, = 4200(560) gas PEl

X ZA1 Cav

References
1. Jonkers, S. M. van der Kerk, and C. A. de Lange,
Chem. Phys. 70, 69 (1982).
Geld
E ZBZ Coy

T, = 20090(480) gas PEL

C,D ZBI,ZAI Coy

T, = 12430(480) gas PE!

B 2A2 sz
T, = 6050(480) gas PEL

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

X 2A1 Coy Structure: ABIMW,LMR2

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 1 PO s-stretch 1117(20) gas MW,LMR 2,3
LF

2 Bend 387(20) gas MW,LMR 2,3

LF

bo 3 PO a-stretch 12783 gas MW,LMR 2

Ao = 3.486; By = 0.287; C, = 0.264 MW,LMR?

3 Average of values of 1059, 1371, and 1405 cm~1,
obtained from centrifugal distortion constants.

References

1R. D. Verma and C. F. McCarthy, Can. J. Phys. 61,
1149 (1983).

K. Kawaguchi, S. Saito, E. Hirota, and N. Ohashi,
J. Chem. Phys. 82, 4893 (1985).

3p. A. Hamilton, J. Chem. Phys. 86, 33 (1987).
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FNOT

T, = 41870(160) gas PEl»2

331

X 2a'c Cs

T3 = 14800(1000) gas PEl,2

£ 2 Cs

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 590(25) gas PE 2

2 From vertical ionization potential. Onset near
6780.

References

1p. c. Frost, S. T. Lee, C. A. McDowell, and N. P.

C. Westwood, J. Electron Spectrosc. Relat. Phenom.

7, 331 (1975).

2R. S. Alderdice and R. N. Dixon, J. Chem. Soc.,
Faraday Trans. 73, 245 (1977).

CI1NO™

E2p Cs

T, = 61800(240) gas PEl:?2

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a' 1 NO stretch 9102 gas PE 2

3 NC1 stretch 520(30) gas PE 2

D 2p" Ce
T, = 46800(160) gas PEL.?2

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 1 NO stretch 1250(30) gas PE 1,2

3 NC1 stretch 580 gas PE 2

c 2 Cs
T, = 36550(160) gas PEL:2

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a' 1 NO stretch 1560(30)P gas PE 2

3 NC1 stretch 520(30)b gas PE 2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 3 NC1 stretch 540(30) gas PE 2

8 gradually increases to 1160.
Average value.

€ Overlapped by very low-lying transitions to the A
and B states.1"3 "A band separation of approximate-
1y 1200 has been_tentatively attributed to a spin-
orbit splitting.

References

1p. C. Frost, S. T. Lee, C. A. McDowell, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
7, 331 (1975).

2M. 1. Abbas, J. M. Dyke, and A. Morris, J. Chem.
Soc., Faraday Trans. 2 814 (1976).

3R. S. Alderdice and R. N. Dixon, J. Chem. Soc.,
Faraday Trans. 73, 245 (1977).

BrNO™

4

T, = 63200(1000) gas PEL
E

T, = 53500(1000) gas PEl
]

T, = 45000(1000) gas PEL
c

T, = 36500(1000) gas PEl
X 2pa Ce

2 Overlapped by very low-lying transitions to the A
and B states.l>2 A band separation of approximate-
1y 3200 has been_tentatively attributed to a spin-
orbit splitting.

References

Ip. c. Frost, S. T. Lee, C. A. McDowell, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
7, 331 (1975).

2%, s, Alderdice and R. N. Dixon, J. Chem. Soc.,
Faraday Trans. 73, 245 (1977).

NSF+

E 2n' Cs

T2 = 46000(800) gas PE3
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D 2" Cs NSc1+

Ta = 40500(320) gas PEL-3 F 2a¢ Ce
T, = 47500(1000) gas PEZ

C 2 Cs

To = 27350(160) gas PEL™3 E 2av Cs
T2 = 35400(1000) gas PEZ

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
0 2a Cs

a' 1 NS stretch 895(30) gas PE  1-3 To = 29610(240) gas PElL.2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

B 2a" Cs

T, = 18030(120) gas PEl™3 a' 1 NS stretch 970(40) gas PE 2

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
C Cs

a' 1 NS stretch 1060(40) gas PE 1-3 To = 25170(240)  gas pel,2

2 Bend 365(40) gas PE 1-3
Vib. No. Approximate em~1 Med. Type Refs.
3 SF stretch 695(40) gas PE 1-3 sym. type of mode meas.

a' 2 Bend 250(30) gas PE 2

K 2 Cs

T, = 14860(120) gas PE1™3
° KB 2a', 28" (g

Vib. No. Approximate em™l Med. Type Refs. T, = 6210(240) gas pel.2
sym. type of mode meas.
X 2 Ce
a' 2 Bend 460(50) gas PE 1-3
3 SF stretch 820(40) gas PE 1-3 3 From vertical fonization potential.
References
X 2a° Cq Ip. o. Cowan, R. Gleiter, 0. Glemser, and E.

Heilbronner, Helv. Chim. Acta 55, 2418 (1972).
2R, L. DeKock, M. A. Sheheth, D. R. Lloyd, and P. J.

Vib. No. Approximate em~1 Med. Type Refs. Roberts, J. Chem. Soc., Faraday Trans. 2 72, 807
sym. type of mode meas. (1976).
a' 2 Bend 300(50) gas PE 3 o%
E,F 2r;,28, Cyp,
2 From vertical ionization potential. Tob = 37680(160) gas PEZ.3,5
References Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

1p. o. Cowan, R. Gleiter, 0. Glemser, E.
Heilbronner, and J. Scharblin, Helv. Chim. Acta 54,
1559 (1971). a; 1 Sym. stretch 1000(40) gas PE 5

2R, N. Dixon, G. Duxbury, G. R. Fleming, and J. M.
V. Hugo, Chem. Phys. Lett. 14, 60 (1972).

3R. L. DeKock, D. R. Lloyd, A. Breeze, G. A. D.
Coilins, D. W. J. Cruickshank, and H. J. Lempka,
Chem. Phys. Lett. 14, 525 (1972).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES 333

D 28y Coy
ToP = 29530(160) gas PE3:D

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 850(40) gas PE 5

C 28, Cav
T3b = 25580(160) gas PE3,D

B 2a, Coy
Tab = g8960(160) gas PEL"3,5

2c. R. Brundle, Chem. Phys. Lett. 26, 25 (1974).

33. M. Dyke, L. Golob, N. Jonathan, A. Morris, and
M. Okuda, J. Chem. Soc., Faraday Trans. 2 70, 1828
(1974).

M. J. Weiss, J. Berkowitz, and E. H. Appelman, J.
Chem. Phys. 66, 2049 (1977).

53, Katsumada, H. Shiromaru, and T. Kimura, Bull.
Chem. Soc. Japan 57, 1784 (1984).

so%
F ZA1 Coy

T, = 62200(500) gas PEZ

E ZB1 Cov

T, = 33550(50) gas PEZ:6

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 706(4) gas PE 2,6
a; 1 Sym. stretch 900 gas PE 2,5
b 2Al Coy
K 28, Coy To = 32190(50) gas PEY:2,6PF5 - 300-317 nm
Tab = 4600(160) gas PEL"3.5
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 Sym. stretch 912(1) gas PE,PF 1,2,5,6
a; 1 Sym. stretch 1380(40) gas PE 2,5 2 Bend 411(60) gas PF 5
X 28 Coy C 28, Cav
T, = 28670(50) gas PEL-2:6PF5>  C-B 511-437 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 1050(80) gas PI 4
2 Bend 64G¢ gas PE,PI 1-5

2 From vertical jonization potential.

b The band origins given here have been calculated
using a first ionization potential of 12.43 eV for
03, as found by Refs. 3 and 5. If instead the
value of 12.519(4) eV obtained in the photoioniza-
tion study of Ref. 4 and in the photoelectron
spectroscopy studies of Refs. 1 and 2 is chosen,
the positions of the band origins are decreased by
approximately 700.

€ Average value.

References

Ip. c. Frost, S. T. Lee, and C. A. McDowell, Chem.
Phys. Lett. 24, 149 (1974).

a; 1 Sym. stretch 800(4) gas PE 6
2 Bend 371(10) gas PF,PE 4-6

B %8, Coy

T, = 7980(60) gas PEL.6pF4.5  C-B 437-511 nmd

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 465(9) gas PE,PF 1,4-6

bo 3 Asym. stretch 612(7)b gas PE 6
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T~ 25 us  gas PF

A ZAZ Coy
T, = 5156(65) gas PEL.®

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 981(60) gas PE 6
2 Bend 353(7) gas PE 6

b 3 Asym. stretch 202(13) gas PE 6

X 2A1 Coy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 Bend 404.2(5) gas PE 1,6

Barrier to linearity ~ 3400 PEOD

2 Attributed by Ref. 5 to the C-A transition.
b 1(2v5).

References

13. H. D. Eland and C. J. Danby, Int. J. Mass
Spectrom. Ion Phys. 1, 111 (1968).

2p. R. Lloyd and P. J. Roberts, Mol. Phys. 26, 225
(1973).

G. Dujardin and S. Leach, J. Chem. Phys. 75, 2521
(1981).

4s. p. Goss, R. G. McLoughlin, and J. D. Morrison,
Int. J. Mass Spectrom. Ion Proc. 64, 213 (1965).

5T, F. Thomas, F. Dale, and J. F. Paulson, J. Chem.

Phys. 84, 1215 (1986).
6. Wang, Y. T. Lee, and D. A. Shirley, J. Chem.
Phys. 87, 2489 (1987).

ssot
F 2ar Cs

TP = 64400(1000) gas PE2.3

E2a

Tb = 42600(320) gas PEl-3

D 2a"a ¢

Tb = 34700(320) gas PEL-3

¢ana

Tb = 33080(320) gas PEl-3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

B 2a"a Cs
Tb = 6620(320) gas PEL-3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 480(40) gas PE 3

K 2a'a Cs

TD = 5650(320) gas PEL-3

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

a' 570(40) gas PE 3

X 2a Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 2 Bend 370(40) gas PE 3

2 Tentative assignment.
From vertical ionization potential.

References

Ip. C. Frost, S. T. Lee, and C. A. McDowell, Chem.
Phys. Lett. 22, 243 (1973).
2y, Bock, B. Solouki, P. Rosmus, and R. Steudel,
Angew. Chem. 85, 987 (1973); Angew. Chem. Int. Ed.
Engl. 12, 933 (1973).

P. Rosmus, P. D. Dacre, B. Solouki, and H. Bock,
Theoret. Chim. Acta 35, 129 (1974).

CFo>
g a

To ~ 72740 gas AB!O0  B-X 131-138 mm

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

2 Bend 625 gas AB 10
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K 1y Coy Structure: ABLO A, = 2.947; By = 0.417; C, = 0.365 Mw8,15,26289,10
T, = 37226 gas EM1ag2,3,5,10 E-X 220-380 nm ) ] )
2 Tentative assignment. This band system was
37219(2) Ne LF17 associated with_the  transition in Ref. 10. Sub-
sequent studies1?:25 have dictated the reassignment
36878(2) Ar AB%,6,16gM16 F17 E-% 210-346 nm to CF3 of almost all of the bands between 136 and
160 nm which had tentatively been attributed 0 to
37054(2) N, LF17 CFy.
Vib. No. Approximate em™d Med. Type Refs. References
sym. type of mode meas. 1
P. Venkateswarlu, Phys. Rev. 77, 676 (1950).
R. K. Laird, E. B. Andrews, and R. F. Barrow,
a; 2 Bend 496 gas UV 1-3,5, Trans. Faraday Soc. 46, 803 (1950).
10 3D. E. Mann and B. A. Thrush, J. Chem. Phys. 33,
1732 (1960).
496(2) Ne LF 17 4?. Mé)Bass and D. E. Mann, J. Chem. Phys. 36, 3501
1962).
496(2) Ar AB 4.6,16 58. A. Thrush and J. J. Zwolenik, Trans. Faraday
LF 17 Soc. 59, 582 (1963).
6p. E. Mitligan, D. E. Mann, M. E. Jacox, .and R. A.
496(2) Np LF 17 Mitsch, J. Chem. Phys. 41, 1199 (1964).
7K. C. Herr and G. C. Pimentel, Appl. Opt. 4, 25
(1965).
T, = 61(3) ns  gas LF20,21 8F. X. Powell and D. R. Lide, Jr., J. Chem. Phys.
45, 1067 (1966).
31 ns Ne LFL7 C. W. Mathews, J. Chem. Phys. 45, 1068 (1966).
10c. W. Mathews, Can. J. Phys. 45, 2355 (1967).
27 ns Ar LF17 1lp, E. Milligan and M. E. Jacox, J. Chem. Phys. 48,
2265 (1968).
23ns  Kr LFL7 125, Snelson, High Temp. Sci. 2, 70 (1970).
13p. s. Lefohn and G. C. Pimentel, J. Chem. Phys. 55,
A, = 4.577; By = 0.334; C, = 0.311 aglo 213 (1971).
N. Basco and F. G. M. Hathorn, Chem. Phys. Lett. 8,
291 (1971).
a 3, Coy 154. H. Kirchhoff, D. R. Lide, Jr., and F. X. Powell,
J. Mol. Spectrosc. 47, 491 (1973).
T, = 19828 gas CL18,19,22,24,28 3% 430-800 nm 16c, €. Smith, M. E. Jacox, and D. E. Milligan, J.
Mol. Spectrosc. 60, 381 (1976).
17y, E. Bondybey, J. Mol. Spectrosc. 63, 164 (1976).
Vib. No. Approximate  cm~1 Med. Type Refs. 185, Koda, Chem. Phys. Lett. 55, 353 (1978).
sym. type of mode meas. 195 Koda, J. Phys. Chem. 83, 2065 (1979).
20p. s, King, P. K. Schenck, and J. C. Stephenson, J.
Mol. Spectrosc. 78, 1 (1979).
a; 2 Bend 517 gas CL 18,22, 2lp, . Akins, D. S. King, and J. C. Stephenson,
24,28 Chem. Phys. Lett. 65, 257 (1979).
225, Toby and F. S. Toby, J. Phys. Chem. 84, 206
(1980).
v~ 1ls gas cLl9 3p. B. Davies, W. Lewis-Bevan, and D. K. Russell, J.
Chem. Phys. 75, 5602 (1981).
245, Koda, Chem. Phys. 66, 383 (1982).
b 1A1 Coy Structure: MW8aR9,10 25M. T. Duignan, J. W. Hudgens, and J. R. Wyatt, J.
Phys. Chem. 86, 4156 (1982).
26p."Charo and F. C. De Lucia, J. Mol. Spectrosc. 94,
Vib. No. Approximate em~1 Med. Type Refs. 2 363 (1982).
sym. type of mode meas. P. B. Davies, P. A. Hamilton, J. M. Elliott, and M.
J. Rice, J. Mol. Spectrosc. 102, 193 (1983).
285, Zhou, M. Zhan, Y. Qiu, S. Liu, J. Shi, F. Li,
a; 1 Sym. stretch 1225.08 gas DL,IR 23,29 29and J. Yao, Chem. Phys. Lett. 121, 395 (1985).
J. B. Burkholder, C. J. Howard, and P. A. Hamilton,
1220 Ne IR,LF 12,17 J. Mol. Spectrosc. 127, 362 (1988).
1222 Ar IR,LF 6,11,17
CFC1
2 Bend 667 gas UV 1,10
R lav Cs
668 Ar IR,LF 6,11,17
To = 25283(5) gas LfS A-X 359-390 nm
b, 3 Asym. stretch 1114.44 gas IR,DL 7,13
27,29 - 24983 Ar  UviLFZ2.3  A-X 340-667 nm
1104 Ne IR 12
1102 Ar IR 6,11
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_ X 1a Ce
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 394(3) gas LF 6
392(1) Ar LF 3 a' 1 CF stretch 1157 Ar IR 2
3 CC1 stretch 726(6)2 gas LF 6 2 Bend n325 gas LF 3
712(2)2 Ar LF 3 340(5) Ar LF 1
3 CBr stretch 656 Ar IR 2
T, = 700(10) ns gas LF4°6
330(20) ns Ar LF3
References
% 1ar Cs 13. ¢c. Miller and L. Andrews, J. Phys. Chem. 84, 401
(1980).
. A -1 2F. T. Prochaska and L. Andrews, J. Chem. Phys. 73,
Vib. No. Approximate cm Med. Type Refs. 2651 (1980).
sym. type of mode meas. 3J. R. Purdy and B. A. Thrush, Chem. Phys. Lett. 73,
228 (1980).
a' 1 CF stretch 1158(10) gas LF 6
CcC1
1146 Ar IR 1 2
Kl c
2 Bend 448(6) gas LF 6 1 2v
T, = 16920(4) gas CL8LF7-9,10emll Z-% 400-800 nm
442 Ar LF 2,3
17092 Ar  ABL,3LFA-6 A-X 440-827 nm
3 CCl1 stretch 750(6) gas LF 6
742s Ar IR 1 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a Too1 - Tooo- a; 1 Sym. stretch 636(2) gas LF 10
624 Ar LF 6
References
2 Bend 305.4(8) gas LF 9,10

lc. E. Smith, D. E. Milligan, and M. E. Jacox, J.
Chem. Phys. 54, 2780 (1971). 304 Ar  AB,LF 1.3.6
2D. E. Tevault and L. Andrews, J. Mol. Spectrosc. ’ T
54, 54 (1975).

3V E. Bondybey and J. H. English, J. Mol.

Spectrosc. 68, 89 (1977). T = 3.81(30) us gas LF/;
Q. E. Huie, N. J. T. Long, and B. A. Thrush, Chem.
Phys. Lett. 51, 197 (1977). = 2.17(26 = 4.21(12 11
5J.70. Tiee, F. B. Wampler, and W. W. Rice, Chem. 1 (26) ws, 2 -21(12) us gas EM
Phys. Lett. 65, 425 (1979). = 3.6 us Ar LF6
65. E. Bialkowski, D. S. King, and J. C. Stephenson, ’ .
J. Chem. Phys. 71, 4010 (1979).
X 1a; Cay
CFBr
lan Vib. No. Approximate em~l Med. Type Refs.
R Cs sym. type of mode meas.
Ty < 22255 gas LF3  A-% 420-450 nm
a; 1 Sym. stret 7 -
23300 Ar LFl  A-% 442-535 nm 1 ym. stretch 721 Ar IR,LF 1-3,5,6
2 Bend 333 Ar LF 4-6
Vib. No. Approximate em~1 Med. Type Refs. bp 3 Asym. stretch 748 Ar IR 1-3
sym. type of mode meas.
a' 2 Bend 240(40) Ar LF 1

T = 1150(50) ns gas LF3
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References CBro
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703 (1967).
2. Andrews, J. Chem. Phys. 48, 979 (1968). T, = 14962 Ar LF3:4  A-X 600-857 nm
3M. E. Jacox and D. E. Milligan, J. Chem. Phys. 53,
2688 (1970).
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sym. type of mode meas. b 3 Asym. stretch 641 Ar IR 1,2
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Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a; 2 Bend 250.1(3) gas AB 5,9
253 Ne AB 7

A, = 1.446; By = 0.241; C, = 0.206 AB9

a 3B1 Cov

To = 26310 gas EMI0  3-X 364-420 nm

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
a; 2 Bend 277 gas EM 10
X 1a; Coy Structure: Mw3,4
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E-X 308-430 nm
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In an argon matrix, unstructured absorption attri-
butable to SiCl, has been observed® between 310 and
320 nm, with a maximum at approximately 315 nm.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 435(5) gas LF 8

2 Bend 149.9(5) gas UV,LF 3,7,8

@ = 77(3) ns gas LF8

X 1A1 Coy Structure: EDAMWP
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

ag 1 Sym. stretch 526.5 gas LF 8
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f;‘iEBY‘zz

K 1g, Coy

An unstructured absorption between 340 and 400 nm,
with a maximum near 362 nm (27600) has been attri-

buted? to the A 1By - X A transition of SiBry, by
analogy with the e}ectron1c spectra of related

compounds.
X 1ay Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym, type of mode meas.

a; 1 Sym. stretch 402.6 Ar IR 1

b 3  Asym. stretch 399.5 Ar IR 1
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(;EBF:ZZ

The high-temperature vapor of GeF, shows unstructured
absorption between 136 and 156 nm, with a maximum
near 146.3 nm.

A 181 Coy

T, = 43843(10) gas ABl A-X 222-243 nm

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 164(3) gas AB 1

X 1 Coy Structure: IRZ

Vib. No. Approximate  c¢m~l Med. Type Refs.

sym. type of mode meas.

ag 1 Sym. stretch 663 gas IR pa
655 Ne IR 2
648 Ar  IR,Ra 2,6
653 Np Ra 6

2 Bend 263(5) gas AB 1

b 3 Asym. stretch 692 gas IR 2
685 Ne IR 2
676 Ar IR 2

= 0.513; B, = 0.262; C, = 0.173  MW3,4
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GeC1 2
To ~ 30969 gas ABS  330-314 nmd
Structured absorption is superposed on a continuum

with maximum near 32280, presumably due to predis-
sociation of GeClp into GeCl + C1.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ay 2 Bend 95(5) gas AB 2

= 22388 gas CL! 410-490 nm@

Vib. No. Approximate em! Med. Type Refs.
sym. type of mode meas.

a] 1 Sym. stretch 312(15) gas CL 1

2 Bend 116(9) gas CL 1
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331 ? a 3B1 Cav
To = 17461  gas cL3  560-666 nmd T, = 19610(320) gas pel.2
Vib. No. Approximate em1 Med. Type Refs. Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 1 Sym. stretch 353(4) gas CL 3 520(20) gas PE 1,2
2 Bend 130(4) gas CL 3
X lAl Coy
X 1A1 Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 NF stretch 1250(20) gas PE 1,2

a1 1 Sym. stretch 399 gas CL,Ra 1,3,5

398.6 Ar IR  4,6,8,9
2 From vertical jonization potential.

390 No Ra 7
2 Bend 160(4) gas CL,AB 1-3 References
Ra 5
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163 N> Ra 7 A. McDowell, J. Chem. Phys. 54, 1872 (1971).
2p. B. Cornford, B. C. Frost, F. G. Herring, and C.
b 3  Asym. stretch 373.50  Ar IR 4,6,8,9 A. McDowell, J. Chem. Soc., Faraday Disc. 54, 56
(1972).
362 N» Ra 7
+
(o | ()22
4
8 |ower state is ground state of the molecule.
b 73Ge35cT,. T, = 59140(320) gas PE!
References E 3a, Cov
1A, Tewarson and H. B. Palmer, J. Mol. Spectrosc. Ty = 47520(320) gas pel,2
22, 117 (1967).
237 M. Hastie, R. Hauge, and J. L. Margrave, J. Mol.
Spectrosc. 29, 152 (1969). ] 182 Coy
C. M. Pathak and H. B. Palmer, J. Mol. Spectrosc. 1.2
31, 170 (1969). Ty = 39620(320) gas PE*Y»
4T, Andrews and D. L. Frederick, J. Am. Chem. Soc.
92, 775 (1970). _ _ 1
5T. R. Beattie and R. 0. Perry, J. Chem. Soc. A 2429 Vib. No. Approximate  cm Med. Type Refs.
(1970). sym. type of mode meas.
6W. A. Guillory and C. E. Smith, J. Chem. Phys. 53,
1661 (1970).
G. A. Ozin and A. Vander Voet, J. Chem. Phys. 56, a; 1 C10 s-stretch 661(20) gas PE 2
4768 (1972).
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¢ab Coy
NF_é_ T ~ 24500 gas pel,2

A lBl ? Coy
To ~ 384002 gas PEL,2
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gac Coy
Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 482(20) gas PE 2
A2 Coy
T, = 16810(160) gas PEl:2
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 395(20) gas PE 2
X 1A1 CZV
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 C10 s-stretch 1014(20) gas PE 2
2 Bend 520(20) gas PE 2
a 381, lBl, and 382 states are expected to lie in

this spectral region.
b Shoulder.
€ Overlaps A state.
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SSO

An absorption band system between 190 and 230 nm has
been attributed’/ to SSO. However, an alternate
assignment_to the C-X band system of SO, has been
proposed.

A 1a Cq Structure: ABlL

T, = 29696 gas ABL:7,11F12,13 Z-% 250-395 nm
29285(20) Xe A4 A-X 280-342 nm

Predissociation 1imit between 31172 and 31307. A8ll

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
a' 1 SO stretch 1030 gas AB,LF 11,13
2 Bend 252 gas AB,LF 11,13

3 SS stretch 405 gas AB,LF 7,11,13

415(20) Xe AB 4§

Agpg = 1.016; Bgpg = 0.148; Cppg = 0.129 ABll
T~ 10 ns gas LF13

a3 Cs

al0,15 13

To = 13943 gas a-X 430-670 nm

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
a' 1 SO stretch 1089 gas AB 10,15
2 Bend 332 gas AB 10,15
3  SS stretch 505 gas AB 10,15
X la Cq Structure: MW2,6
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' 1 SO stretch 1166.45 gas IR,DL 1,3,14
1156.2 Ar IR,Ra 8,9
2 Bend 370(30) gas MW 2
382 Ar IR,Ra 8,9
3 SS stretch 679 gas IR,LF 1,3,13
672.2 Ar IR,Ra 8,9

A, = 1.398; B, = 0.169; C, = 0.150 MwZ,5,6pL14
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S3
To = 23465(15) gas ABL.2  360-500 nm

Ar  ABY 368-413 nm

Kr  ABL:2  310-420 nm

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

ay 1  Sym. stretch 420 gas AB 2

420 Ar AB 4

420 Kr  AB 2

X Coy

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

ai 1  Sym. stretch 590 gas AB 2
583 Ar  Ra 3
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NF >
A ZAl Coy

gas ABL:%.5  A-% 237-278 nm
Ar  ABY A-X 247-265 nm

In an argon matrix,®:9 evidence has been obtained
for predissociation into NF + F.
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Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 Bend 3908 gas AB 4,5

4082 Ar  AB 9

X ZBl Coy Structure: IRZMWS
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a 1 Sym. stretch 1074.99 gas IR,DL 2,10,

tMR 11,12

1069 Ar IR 7,9

1070 N, IR 2,3

2 Bend 573 N> IR 3

b 3 Asym. stretch 942.48 gas IR,DL 2,10,
LMR 13,14

932 Ar IR 7,9

931 N> IR 2,3

A, = 2.351; By = 0.396; C, = 0.338 MwSDL12
2 Average value.
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NC1 >
A
gas AB1-3 A-% 275-314 nm

Photodissociation threshold near 310 nm.l

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 5572 gas AB 1

X Coy Structure: IR4

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

b 3 Asym. stretch 679 Ar IR 4

2 Average value.
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¢ ZAI Cov

T, = 21420(40) gas PF8

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

a 1  Sym. stretch 760(20) gas PF 8

2 Bend 190(20) gas PF 8

Threshold for electron detachment from ground-~state

03 = 16970(20) gas PE

343

X 28, Cav

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a; 1 Sym. stretch 975(10) gas PD,PF 6-8
10162 Ar Ra 3,5
1011b Ar Ra 3,5

2 Bend 590(10) gas PD,PF 7,8

6008 Ar IR 4

bp 3 Asym. stretch 7892 Ar IR 2,4
802
802b Ar IR 1,2,4

a cs* present.
Na‘t present.
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FOO

An absorpt1on maximum of gas-phase FOO has been
reported at 205 nm.

Unstructured absorption of FOO with a maximum near
420 nm has been observed in liquid CF4.2 In liqu
02 and Ar:0> mixtures,® the corresponding absorp-
tion maximum lies near 445 nm. In all of these
systems, photodissociation of FOO occurs in this
spectral region. In an argon matrix, the onset o
photodissociation has been observed® near 490 nm.

id

f

A ZAZ Coy

T, = 16508(16) gas PFO,8

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 815(10) gas PF 6,8

2 Bend 275(10) gas PF 6,8

X Cs Structure: DL/

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' 1 00 stretch 1486.93 gas IR 8,9
1490 Ar IR 1,6
1500 Np IR 3
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 Bend 376 N> IR 3

3 OF stretch 579.32 gas DL,IR 7,9
584 Ar IR 1,6

586 Np IR 3

Ao = 2.613; By = 0.332; Co = 0.205 DL7IRY
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116, 236 (1985).
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C100

An unstructured absorption between 225 and 270 nm,
with a maximum near 248 nm, in 2as phase modulation
experiments has been ass1gned to C100.

£ Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 1 00 stretch 14438 gas IR 4
1441 Ar IR 2

1438 N, IR 1
1428
2 Bend 373 Ar IR 2

3 C10 stretch a07b Ar IR 2

2 Absorption maximum; spectral slit width 13 em™t.

b peaks at 1415 and 435 cm'l, attributed in Ref. 2 to
a structural isomer of C100, were attributed in
Ref. 5 to the vibrationally unrelaxed molecule.
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so3

Threshold for electron detachment from ground-state
S03 = 8930(65) gas PEC»

%2 c Structure: PE3

1 2v
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 944(48) gas PE 3
9853 Ar IR 1
990P Ar IR 1
2 Bend 435(100) gas PE 3
4953 Ar IR 1
495b A IR1
bp 3  Asym. stretch 10422 Ar IR 1

1041b Ar IR 1

a8 ¢st present.
b Nat present.
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SSO™

Threshold for electron detachment from ground-state
§$S0™ = 15140(65) gas PE

X 2p" Cg Structure: PEl
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

a' 3 SS stretch 620(150) gas PE 1
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SSCl
T, = 21650 gas?® AB1.2.5 378-481 nm
£ 21925 Ar  AB3 389-456 nm
Vib. No. Approximate em”l Med. Type Refs.
sym. type of mode meas.
a' 1  Stretch 480 gas AB )
491(20) Ar AB 3
3  Stretch 407 gas AB 5
X 2a" Cs
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' 1SS stretch 659 gas AB 5
SS stretch 665 Ar IR 4
2 Bend 336 gas AB 5

3 SCl1 stretch 404 Ar IR 4

& Diffuse band system. Ref. 3 also reported two very
weak bands approximately 600 em™L below the
principal progression which they attributed to
ground-state vibrational excitation.
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+
()F:ZZ
E Coy
T8 = 51560(400) gas PEL:2
D CZV
T, ~ 38650 gas Pel?2

C ZAZb Coy

T2 = 26870(240) gas PEL:?2

A.B ZBz,zﬂlb Coy

To = 21220(240) gas PEL?2

X 281 Coy

Vib. No. Approximate  cm~! Med. Type Refs.
sym. type of mode meas.

a; 1 OF s-stretch 1020(40) gas PE 1,2

2 From vertical ionization potential. The first
jonization potential is taken as 13.11(1) eV, from
the photoionization study of Ref. 3.

For assignment, see Ref. 4.
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Cc ;2()*—
F 28, Cov
Tb = 54380(320) gas PE!

E 20 Coy
TDb = 46070(320) gas PE!
b ZBZ Cay
TP = 40026(320) gas PE!

C ZAZa sz
Tb = 14930(320) gas PE!

B ZAla CZV
Tb = 13800(320) gas PEl

A 28,2 Coy
Tb = 11540(320) gas PE!

X 2813 Coy

Vib. No. Approximate em™1 Med. Type Refs,
sym. type of mode meas.

a; 1 C10 s-stretch 670(40) gas PE 1

2 Bend 300(40) gas PE 1
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A For assignment, see Ref. 2.

From vertical ionization potential.
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SF3

E 2a; Coy

T, = 74400(1000) gas PEl

b 231 Coy
T, = 66300(1000) gas PEL

B,C ZBz,zAZ Coy

To = 49400(1000) gas PEL

A 2A1 Coy
T, = 42900(1000) gas PEL

X 28, Coy

X 28 Coy

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a; 1 SF stretch 935(40) gas PE 1

References
Ip. M. de Leeuw, R. Mooyman, and C. A. de Lange,
Chem. Phys. 34, 287 (1978).
sc13
F 2n; Coy
Ta = 51230(1100) gas PEl,2

E 28, Coy
Ta = 42760(400) gas PEl:2

0 zBl Coy
Ta = 37110(400) gas PEl.2

B,C 2a1,28, Cp,
T2 = 24290(400) gas PEl:2

A 282 sz
T3 = 22510(400) gas PEL?
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Vib. No. Approximate em~t Med. Type Refs.
sym. type of mode meas.

a; 1 SCI s-stretch 530(40) gas PE 1,2

2 From vertical jonization potential. The first
ionization potential was taken to equal 9.45(3) eV,
from the appearance potential measurements of Ref.
3.
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sBr3
B 2n, Coy

T, ~ 16000 gas PEL

X ZBl Cov

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 SBr stretch 400(50) gas PE 1
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1Ip. M. de Leeuw, R. Mooyman, and C. A. de Lange,
Chem. Phys. Lett. 61, 191 (1979).
SeC1l EE
F 28, Cav
T, = 44620(160) gas PEL

E Za) Cav

T, = 37840(160) gas PEL

b 2Bl Cav

To = 31390(160) gas PEL

B,C 2Ap,28; Cpy
To = 22430(160) gas PEl
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A ZBZ Cay
T, = 20170(160) gas PEl

% 28 Cov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 450(50) gas PE 1

References
Ip. M. de Leeuw, R. Mooyman, and C. A. de lLange,
Chem. Phys. 38, 21 (1979).
SeBr3
F 28, Coy
T, = 41470(160) gas PEl

E 2A1 Coy
T, = 33890(160) gas PEL

0 ZB1 Cov
T, = 27350(160) gas PEl

C ZAZ Coy
T, = 18800(160) gas PEl

B 2a; Coy
T, = 18070(160) gas PEl

A 232 CZV
T, = 14850(160) gas PEl

X 28, Coy

References
1p. M. de Leeuw, R. Mooyman, and C. A. de Lange,
Chem. Phys. 38, 21 (1979).
KrF3%
b 25, Dech
Tab = 36600(1000) gas PEl

C Zﬂu Dooh
T,2 = 30340(160) gas PEl

B ZHg Dooh

To® = 9760(160) gas PEl

A 229 Dohy
T, = 5970(160) gas PE!

X Znu Doy

A = -1050(160) gas PE!

2 Calculated using the upper bound of 13.16 eV for
the first adiabatic ionization potential. Value
may be increased by as much as 800, corresponding
to the lower bound of 13.06 eV for this ionization
potentia1.1

b From vertical ionization potential.
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Ic. R. Brundle and G. R. Jones, J. Chem. Soc.,
Faraday Trans. 2 68, 959 (1972).
XeF3
D ZZu Doopy

T, = 35900(500) gas PEL™3

( ZHu Deohy
T, = 23400(500) gas PEL™3

Spin-orbit splitting = 3230(800) gas PE!

B an Deopy
T, = 13310(500) gas PEL™3

A 229 Deoh
T, = 9920(500) gas PEL™3

X 21, 3/2 Do

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

T 1 XeFp stretch  520(30) gas PE 1

Spin-orbit splitting = 3790(160) gas PEL:2
2 Onset of transition given.

References

I¢. R. Brundle, M. B. Robin, and G. R. Jones, J.
Chem. Phys. 52, 3383 (1970).

B. Brehm, M. Menzinger, and C. Zorn, Can. J. Chem.
48, 3193 (1970).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



348 M. E. JACOX

3B. W. Yates, K. H. Tan, G. M. Bancroft, L. L.
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KY‘FZ

Continuous absorption in the gas phase between 210
and 320 nm, most intense at 210 nm.

X Doshy Structure: IR3

Vib. No. Approximate em1 Med. Type Refs.

sym. type of mode meas.

za 1 Sym. stretch 449 gas Ra 2
452 Kr Ra 4

I, 2 Bend 233 gas IR 2
236 Ar IR 1

£} 3 Asym. stretch 589.9(5) gas IR 2,3
580 Ar IR 1

B, = 0.126 IR3
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Soc. 96, 7864 (1974).

G. N. Makeev, V. F. Sinyanskii, and 8. M. Smirnov,
Dok1. Akad. Nauk SSSR 222, 151 (1975).

Xe F2
6p 129 Doohy
To = 87400 gas ABLl 6plig-X 114 mm

A higher member of this Rydberg series has also
been reported.

5d lnu,l/Z Doohy

To = 86000 gas AB®4»1l sdln, 4/o-K 116 mm

Higher members of this Rydberg series have also
been reported.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 Sym. stretch 484(24) gas AB 11

m, 2 Bend ~200 gas AB 11
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5d ny 32 Dup
To = 80800 gas ABS:H1l  sdlm, 5/,5-X 124 mm

Higher members of this Rydberg series have also
been reported.

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

z; 1 Sym. stretch 524(8) gas AB 11

I, 2 Bend ~200 gas AB 11

6s 1nu’1/2 Doopy
To = 73870 gas ABS%:8:11  6slm, y/o-X 135 nm

Higher members of this Rydberg series have also
been reported.2:%:

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

gt 1 Sym. stretch 500(16) gas AB 11
g

bs 1Hu,3/2 Dah
To = 69300 gas AB3:%:8:11 65l 5/,5-X 144 nm

Higher members_of this Rydberg series have also
been reported.3s4s

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

£g 1 Sym. stretch 532(8) gas AB 11

n, 2 Bend 73(8) gas AB 11

B 1Zu Doohy
Ta = 63300 gas AB3% 1l B-% 158 nm

A lﬂg Deopy
T2 = 43500 gas AB3,%,6,11  A-% 230 nm

X 1xg Duchy Structure: IR’
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

23 1 Sym. stretch 516.5(5) gas Ra 9,13
512 Ar Ra 10

512 Xe Ra 10
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X 129---Continued

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
n, 2 Bend 213.2 gas IR 5
215 Ar IR 12
Zﬂ 3  Asym. stretch 560.10 gas IR 1,5,7
547 Ar IR 2
B, = 0.114 IR’
& Absorption maximum.
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Unstructured gas-phase emissionl between 117 and 125
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Unstructured gas-phase emissionl™3 between 250 and
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9 zr CZV
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Broad absorption, with maximum near 335 nm.

8 zr CZV
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NeXeF References

Unstructured gas-phase emissionl between 370 and 550 14, c. Brashears, Jr., D. W. Setser, and Y.-C. Yu,
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Unstructured gas-phase emissionl:Z between 380 and
500 nm, with maximum near 460 nm.
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Unstructured gas-phase emissionl between 224 and 316
nm, with maximum near 270 nm.
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Kr>C1

Unstructured gas-phase emissionls>Z between 290 and
380 nm, with maximum near 325 nm.

T = 470(20) ns gas EF3
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Unstructured gas-phase emissionl between 290 and 450
nm, with maximum near 370 nm.
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Xe>C1
9 2r Coy
gas AB%:6  92r-42r
Absorption maximum near 335 nm, absorption
extending to wavelengths less than 193 nm.
8 2r sz

gas AB®  82r-42r 435 pm

q ZI' CZV
gas EM1-4.6  42p.1 2r

Unstructured emission maximum at 485 nm, with
bandwidth (FWHM) of 4500 cm™1.
Ar,Kr,Xe EM5  42r-1,22r

Unstructured emission maximum at 573 nm, with
bandwidth (FWHM) of 2000 cm~!.

T = 245(10) ns gas EM4
250(10) ns Ar  EMS
210(10) ns Kr EMS
225(5) ns  Xe EM®
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58, 293 (1985); Opt. Spectrosc. 58, 175 (1985).
KrXeBr
Unstructured gas-phase emissionl between 285 and 375
nm, with maximum near 330 nm.
References

4. c. Brashears, Jr., D. W. Setser, and Y.-C. Yu,
J. Chem. Phys. 74, 10 (1981).
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6.4. Four-Atomic Trihydrides
+
CH3
A 1p D3p

T, = 50510(280) gas PEZ

a 3 D3n

T, = 39700(280) gas PE?

X 1ag D3h Structure: LD34

Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

ay 2 OPLA 1380(20) gas PE 1,2
e 3 CH stretch 3108.38 gas LD 3,4

B, = 9.362 LD3»4

+
CD3
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
ay 2 OPLA 1070(30) gas PE 2
References

1T, Koenig, T. Balle, and W. Snell, J. Amer. Chenm.

Soc. 97, 662 (1975); T. Koenig, T. Balle, and J. C.

Chang, Spectrosc. Lett. 9, 755 (1976).

2J. Dyke, N. Jonathan, E. Lee, and A. Morris, J.
Chem. Soc., Faraday Trans. 2 72, 1385 (1976).
3M. W. Crofton, W. A. Kreiner, M.-F. Jagod, G. D.
Rehfuss, and T. Oka, J. Chem. Phys. 83, 3702
(1985).

4M. W. Crofton, M.-F. Jagod, B. D. Rehfuss, W. A.

Kreiner, and T. Oka, J. Chem. Phys. 88, 666 (1988).

CHo

af 2e'a Dy

T, = 72508 gas MPI12
Higher member of Rydberg series observed (MPI12) at
74961.
2p1 . AB2

3d “Aj D3p Structure: AB

T, = 66805 gas AB1:2 3d2A{-X 147-150 nm

Ar AB3  3d2A{-X ~150.3 nm

First member of Rydberg series converging to
79392(5). Higher members observed (ABZ) at 72326,
74851, 76256, 77090, and 77643.

B, = 10.72(8) AB?

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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3d 2" D3p
T, = 66536
Ar  A83

Diffuse.
to 79392(5).

Structure: ABZ

72165, 74851, 76256, 77090, and 77643.

gas ABL:2Mp110 342g"-% 144-150 nm
3d2E"-% ~150.3 nm

First member of Rydberg series converging
Higher members observed (ABZ) at

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a% 2 OPLA 1372b gas AB,MPI 2,10
3p ZAE D3p Structure: MPIL2

T, = 59972 gas MpIl2

Higher member of Rydberg series observed (MPIlZ)

at 69837.
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
aj 1 CH stretch 2914 gas MPI 12
ag 2 OPLA 1334 gas MPI 12
3s 2a§ D3h Structure: ABZ
T, = 46205 gas AB1:2:7 3s2A{-% 216 nm
Diffuse. First member of Rydberg series converging

to 79392(5).

Next member observed (ABZ) at 71042.

X 2a3 D3p Structure: ABZIR?

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.

aj 1 CH stretch 3004.8 gas CARS 13

ay 2 OPLA 606.453 gas IR,DL 5,9
617 Ne IR 4
603¢ Ar IR 3,8
611 N, IR 3

e' 3 CH stretch 3160.821 gas LD 11
3162 Ne IR 4
3150 Ar IR 6

e' 4 Deformation 1396 Ne IR 4
1398 Ar IR 8

B, = 9.578 ABZDLY; ¢, = 4.742 DLO
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CDo

af 2e'2 Dy,

T, = 72431 gas MpI12
Higher member of Rydberg series observed (MPIlZ) at
74885.

3d 2Ai B3p Structure: ABZ

T, = 66715 gas ABL:2 3d2A{-X 145-150 nm

Ar AB3  3d2A{-% ~150.3 nm

First member of Rydberg series converging to
79315(5). Higher members observed (ABZ) at 72296,
74781, 76181, 77023, 77562, and 77933.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

ay 2 OPLA 1040 gas AB 2

B, = 5.14 ABZ

3d 2g* D3p Structure: ABZ

T, = 66465 gas ABL:2Mp110 3d2E"-% 146-150 nm
Ar A3 3d2E"-% ~150.3 nm
Diffuse. First member of Rydberg series converging

to 79315(5). Higher members observed (ABZ) at
72180, 74753, 76166, 77023, 77562, and 77933.

Vib. No. Approximate em-1 Med. Type Refs.

sym. type of mode meas.
ay 2 OPLA 1031P gas AB,MPI 2,10
3p ZAE D3p Structure: MPI12

To = 59886 gas MpIl2

Higher members of Rydberg series observed (MPIlZ)
at 69789, 73645, and 75557.

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
al 1 CD stretch 2031¢ gas MPI 12
ay 2 OPLA 1032 gas MPI 12

B, = 4.76(2) MpIl2

3s ZAi Dap Structure: ABZ

To = 46629 gas AB1:2:7 3s2A{-% 204-225 nm
First member of Rydberg series converging to
79315(5). Higher members observed (ABZ) at 70910,
74246, 75869, and 76830.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

al 1 CD stretch 1684° gas AB 7

aj 2 OPLA 1090b gas AB 7

By = 4.42 AB?

X ZAE Dap Structure: ABZ

Vib. No. Approximate em™! Med. Type Refs.

sym. type of mode meas.

aj 1  CD stretch 2136 gas UV 7

a4 2 OPLA 457.81 gas DL 14
463 Ne IR 4
453C Ar IR 3,8
463 No IR 3

e' 3  CD stretch 2381 Ne IR 4
2369 Ar IR 6

4  Deformation 1026 Ne IR 4

1029 Ar IR 6

B, = 4.802 ABZpLl4

Tentative assignment.

$(2vz).

Band center. Rotational structure assigned.8
RR(OO) transition.

Approximate value; perturbed by Fermi resonance.

® o0 o
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SiHg

T, < 49229 gas MPI®

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

2 OPLA 800 gas MPI 5

X Cay Structure: ESRL»ZpL3

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a; 2 "Umbrella" 727.943 gas DL 3

721.05% gas oL 3

Barrier to inversion = 1900 # 300 cm~! gas ped

B, = 4.763 DL3

SiDg
X Cay

Vib. No. Approximate em™! Med. Type Refs.

sym. type of mode meas.
a; 2 "Umbrella" 560(100) gas PE 4
a 17 - 0% transition.
b 1+ - 0~ transition.
References

Ip. . Morehouse, J. J. Christiansen, and W. Gordy,
J. Chem. Phys. 45, 1751 (1966).

2. S. Jackel and W. Gordy, Phys. Rev. 176, 443
(1968).
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NHF
K2 Dap,

T, = 36590(100) gas PE3:4

Broad, partially resolved vibrational structure has
been discussed” in terms of the expected Jahn-
Teller distortion. Continuous background absorp-
tion may be associated with the formation of NH%,
for which the threshold is ~44700,1>3 or NH*.

X ZAE D3h

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

aj 1 NH stretch 2740 gas PE 3

a4 2 OPLA 896(16)3 gas PE 3

e' 3 NH stretch 3388.01P gas L0 5

Bo = 10.645; C'(1-C33) + 3n/2 = 4.679 LD3

ND%
X 2a3 D3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a¥ 2 OPLA 725(25) gas PE 2

2 Large negative anharmonicity.
V3 - C'C33 + 7nk/4.

References

1y, H. Dibeler, J. A. Walker, and H. M. Rosenstock,
J. Res. Nat. Bur. Stand. (U. S.) 70A, 459 (1966).
2A. W. Potts and W. C. Price, Proc. Roy. Soc.
(London) A326, 181 (1972).
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Bergmark, and K. Siegbahn, J. Chem. Phys. 58, 3370
(1973).

F. Carnovale, J. B. Peel, and R. G. Rothwell, Aust.
J. Phys. 39, 789 (1986).
5. G. Bawendi, B. D. Rehfuss, B. M. Dinelli, M.
Okumura, and 7. Oka, Paper ME4, 42nd Symposium on
Molecular Spectroscopy, Columbus, Ohio, June 1987.

PHY

K2

To < 21800(120) gas PE!
As for NH%, this band shows complicated, poorly
resolved vibrational structure, expected to be

associated with Jahn-Teller distortion of the
molecule.
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X ZAI Cay

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

ap 2 "Umbrella" 694(80)2 gas PE 1

Inversion barrier ~ 1290 1

2 Higher levels are above the inversion barrier, ar
have typical spacings near 500.1 There is also
some evidence for a weak v; + 2vp progression in
the photoelectron spectrum.

References
IR. Maripuu, I. Reineck, H. Agren, Wu Nian-Zu, Ji
Ming Rong, H. Veenhuizen, S. H. Al-Shamma, L.
Karlsson, and K. Siegbahn, Mol. Phys. 48, 1255
{1983).
AsH%
K2
T, = 18000(300) gas PE!
As for NH§, this band shows complicated, poorly
resolved vibrational structure, expected to be

associated with Jahn-Teller distortion of the
molecule.

% 2n Cav

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

ap 2 OPLA? 452(25) gas PE 1

2 Low inversion barrier. Observed vibrational
structure is above this barrier.
References
IA. W. Potts and W. C. Price, Proc. Roy. Soc.
(London) A326, 181 (1972).
SbHY
K2
T, = 15170(240) gas PEp
As for NH§, this band shows complicated, poorly
resolved vibrational structure, expected to be

associated with Jahn-Teller distortion of the
molecule.

X 28 Cay

Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

ap 2 OPLA® 387(25) gas PE 1

2 Low inversion barrier. Observed vibrational
structure is above this barrier.
References
1a. W. Potts and W. C. Price, Proc. Roy. Soc.
(London) A326, 181 (1972).
CH=73

Threshold for electron detachment from ground-state
CH3 is 645(240).

X Cay

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 "Umbrella" 460(40) gas PE 1

References
1g. B. E11ison, P. C. Engelking, and W. C.
Lineberger, J. Amer. Chem. Soc. 100, 2556 (1978).
SiH3

Threshold for electron detachment from ground-state
SiH3 = 11340(110) gas PE

X 2A1 Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 "Umbrella" 880(120) gas PE 1

Barrier to inversion = 9000(2000) gas PE!
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siD3

Threshold for electron detachment from ground-state

$iD3 = 11180(180) gas PE

b4 ZAI Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 "Umbrella" 580(160) gas PE 1

References

IM. R. Nimlos and G. B. ETlison, J. Am. Chem. Soc.

108, 6522 (1986).
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6.5. Four-Atomic Dihydrides

CaNHo
¢ 2 Coy Structure: LF2
To? = 17375.129(5) gas CLILFZ  C-% 575 nm

Bd = 0.306; C& = 0.298 LF2

B zBl sz
T, = 15802(10) gas CLILF3  B-X 620-650 nm

A ZBZ Coy
T, = 15605(10) gas cLtiLF3  A-X 620-650 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a;y 3 CaN stretch 520(10) gas LF 3

% 2a Coy Structure: LF2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 3 CaN stretch 524(10) gas LF 3

B2 = 0.301; C? = 0.293 LF?
& From analysis of K.y = 1 subband of C-X transition.

References

IR. F. Wormsbecher, M. Trkula, C. Martner, R. E.
Penn, and D. 0. Harris, J. Mol. Spectrosc. 97, 29
(1983).

R. F. Wormsbecher, R. E. Penn, and D. 0. Harris, J.
Mol. Spectrosc. 97, 65 (1983).

34. M. R. P, Bopegedera, C. R. Brazier, and P. F.

Bernath, J. Phys. Chem. 91, 2779 (1987).

SrNH>
¢ 2 Coy
T, = 15862(10) gas CLLLFZ C-% 632 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 SrN stretch 458(10) gas LF 2
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B 231 Coy
To = 14724(10) gas cLiLF2  B-%X 670-725 nm

Vib. No. Approximate em”1 Med. Type Refs.

sym. type of mode meas.
a; 3  SrN stretch 450 gas LF 2
A ZBZ Coy

T, = 14274(10) gas CLILFZ  A-% 670-725 nm

X 2n;

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 SrN stretch 459(10) gas LF 2

References
IR. F. Wormsbecher, M. Trkula, C. Martner, R. E.
Penn, and D. 0. Harris, J. Mol. Spectrosc. 97, 29
(1983).
2A. M. R. P. Bopegedera, C. R. Brazier, and P. F.
Bernath, J. Phys. Chem. 91, 2779 (1987).
BaNH >
D.E 28,, 28,2

gas ctl  0,E~% ~530 nm

€ 2a,0

gas CLl  &-% 765 nm

A,B 28;, 28,2

gas CLl A,B-X 835-950 nm
X 2a,2
a8 Symmetries proposed by analogy to BaF.

References

IR, F. Wormsbecher, M. Trkula. C. Martner, R. E.

Penn, and D. 0. Harris, J. Mol. Spectrosc. 97, 29

(1983).

-+
(:zzfiza
+

B ZZU Deoh

T, = 56380(80) gas PEL:3

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

357

¥ 1 CC stretch 2500(20) gas PE 1,3

g
2 CH stretch 1815(20) gas PE 1,3

t < 14 fs3

A ZAga CZh

T, = 39486(80) gas PE3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ag 1 CH stretch 2530(20) gas PE 3

2 CC stretch 1730{(20) gas PE 3
3  Bend 492(12) gas PE 3

b, 6 Bend 605(12) gas PE 3

Decays in less than one period of bending_vibration,
possibly into the vinylidene structure.

X 2lIu Doy
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

$5 2 CC stretch 1829(3) gas PE 1,3
£h 3 CH a-stretch 3135.98 gas LD 4

4  Deform. 837(12) gas PE 3

-30.1(1.5) gas LD4

A=
Bo = 1.105 LD%

+
CoDS
B 22; Dwh

T, = 56655(80) gas PE3

Vib. No. Approximate em”1 Med. Type Refs.
sym. type of mode meas.

£t 1 CC stretch 2275(20) gas PE 1,3

2 CD stretch 1475(20) gas PE 1,3
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A 2, Con DScOD
T, = 39906(80) gas PE3 X
Vib. No. Approximate em™l Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
ag 1 CD stretch 2280(20) gas PE 3 ScD stretch 1070.0 Ar IR 1

2 CC stretch 1450(20) gas PE 3 ScO stretch 698.2 Ar IR 1

3 Bend 339(12) gas PE 3
by 6 Bend 516(12) gas PE 3

References

1. w. Kauffman, R. H. Hauge, and J. L. Margrave, J.

X 2n, Dech Phys. Chem. 89, 3547 (1985).
Vib. No. Approximate  cm™l Med. Type Refs. HTiOH
sym. type of mode meas.

In an argon matrix,l photolyzes with 400-500 nm
radiation, producing Hy + Ti0.

s¥ 1 CD stretch 2572(16) gas PE 3

9
2 CC stretch 1651(4) gas PE 1,3 X
g 4  Bend 702(12 as PE 3
g (12) g Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

3 Threshold for formation of HC§ < 48000 cm~1.2,3 .
TiH stretch 1538.9 Ar IR 1

References Ti0 stretch 699.7 Ar IR 1

1c. Baker and D. W. Turner, Proc. Roy. Soc. (London)
A308, 19 (1968).
2V. H. Dibeler, J. A. Walker, and K. E. McCulloh, J.

Chem. Phys. 59, 2264 (1973). DTioOD
3J. E. Reutt, L. S. Wang, J. E. Pollard, D. J.
Trevor, Y. T. Lee, and D. A. Shirley, J. Chem. X

Phys. 84, 3022 (1986).
4M."W. CTrofton, M.-F. Jagod, B. D. Rehfuss, and T. ] ] ;)
Oka, J. Chem. Phys. 86, 3755 (1987). Vib. No. Approximate cm Med. Type Refs.
- sym. type of mode meas.

HS cOH
TiD stretch 1107.7 Ar IR 1

In an argon matrix,1 photolyzes with 300-400 nm

radiation, producing H, + ScoO. Ti0 stretch 697.3 Ar IR 1
X
References
Vib. No. Approximate em~1 Med. Type Refs. 1
sym. type of mode meas. J. W. Kauffman, R. H. Hauge, and J. L. Margrave, J.

Phys. Chem. 89, 3547 (1985).

ScH stretch 1485.1 Ar IR 1
HVOH
ScO stretch 715.8 Ar IR 1 1
In an argon matrix,t photolyzes with radiation having
a short wavelength cutoff of 400 nm.
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X X 1a, Cay
Vib. No. Approximate cm1 Med. Type Refs. Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
VH stretch 1583.0 Ar IR 1 a; 2 C=C stretch  1610(120) gas PE 3
VO stretch 703.3 Ar IR 1 3 CDp “"scissors" 840(100) gas PE 3
Bend 414.5 Ar IR 1
References
1p. H. Laufer, J. Chem. Phys. 73, 49 (1980).
DVOD 2A. H. Laufer, Chem. Phys. Lett. 94, 240 (1983).
35. M. Burnett, A. E. Stevens, C. S. Feigerle, and
X W. C. Lineberger, Chem. Phys. Lett. 100, 124
(1983).
. . _ 4A. Fahr and A. H. Laufer, J. Phys. Chem. 89, 2906
Vib. No. Approximate  cm™! Med. Type Refs. (1985). =
sym. type of mode meas. 5A. Fahr and A. H. Laufer, J. Phys. Chem. 90, 5064
(1986).
VD stretch 1140.3 Ar IR 1
H>CS 4
V0 stretch 696.6 Ar IR 1 1
B2 Cav
To = 29312.883(4) gas ABl  1B,-X 310-340 nm
References

15, w. Kauffman, R. H. Hauge, and J. L. Margrave, J.

Phys. Chem. 89, 3547 (1985).

Ho>C=C (Vinylidene)

A transient absorption at 63873 and a structured

transient absorption having its strongest member at
72795, formed in_the vacuum ultraviolet flash pho-
have been

tolysis of C2H2,1, CHZCO,1 or CoHaCT,

assigned® to transitions arising from the a

state of vinylidene.

332

X 1A1 Coy
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 C=C stretch 1650(120) gas PE 3
3 CHp "scissors" 1120(100) gas PE 3

[)22(:==(:

A transient absorption at 64102 and a structured

transient absorption having its strongest member at
72978, formed in_the vacuum ultraviolet flash pho-

tolysis of CZDz,l, C02CO,1 or CoD C1,5 e
assigned? to transitions arising from the a

state of vinylidene.

have been

B2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 CHp "scissors" 1101.96 gas AB 1

3 CSi stretch 702.00 gas AB 1

A, = 8.537; By = 0.509; C, = 0.479 ABl

X 1A1 Coy

A, = 10.193; By = 0.553; C, = 0.521 A8l

D>CS1
1g, Cav
T, = 29272 gas ABl  1B,-X 310-340 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a;] 2 CDp "scissors" 829 gas AB 1
3 CSi stretch 691 gas AB 1
References

4. Leclercq and I. Dubois, J. Mol. Spectrosc. 76,

39 (1979).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



360 M. E. JACOX

HA1OH B 2a,2 Coy

Photolysis of HATOH isolated in a Kr matrix with Ty = 350752 gas ABZ.3,5 B-X 280-285 nm
radiation having a 330 nm short wavelength cutoff
leads to the formation of ATOH and, in the deute- 34990(25) Ar  ABS B-X 270-285 nm

rium-substituted system, of some A10.4;
A1l gas-phase bands are diffuse.> Photolysis is

observed in an argon matrix.
In a Kr matrix, very broad absorptign_between 400 and

630 nm, with maximum near 450 nm. 2>

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
X 2 Cs
a; 1 CHp s-stretch 2774(50)2 Ar  AB 6
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. 2 CN stretch 1883(50) Ar AB 6
3 CHp "scissors" 1413(50) Ar AB 6
OH stretch 3743 Ar IR 1

HA1 stretch 1743.3 Ar IR 1

A10 stretch  817.9  Ar IR 1 X 28, Coy Structure: ESRL,%
HA10 bend 605.4 Ar IR 1
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
DATOD a; 2 CN stretch 1725.4 Ar IR 6
X 2’ Cs 3 CHp "scissors" 1336.6 Ar IR 6
bl 4 OPLA 954.1 Ar IR 6
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. bp 5 CHy a-stretch 3103.2 Ar IR 6
6 CHp rock 912.8 Ar IR 6

DAT stretch 1280.9 Ar IR 1

A10 stretch 797.2 Ar IR 1

D->CN
DA10 bend 473.6 Ar IR 1
¢ 2,2 Coy
Ty = 356812 gas ABZ:5 (C-X 271-285 nm
References

B ZAla sz
1p. . Hauge, J. W. Kauffman, and J. L. Margrave, J.
Am. Chem. Soc. 102, 6005 {(1980). Tp = 350362 gas ABZ:5 g-% 271-285 nm
2M, A. Douglas, R. H. Hauge, and J. L. Margrave,

"Metal Bonding and Interactions in High Temperature
Systems," J. L. Gole and W. C. Stwalley, Eds., ACS Vib. No. Approximate eml Med. Type Refs.
Symposium Ser. 179 (American Chemical Society, sym. type of mode meas.

Washington, D. C., 1982), pp. 347-354.

3M. A. Dougtas, R. H. Hauge, and J. L. Margrave, J.

Chem. Soc., Faraday Trans. 1 79, 1533 (1983). a; 2 CN stretch 18942 gas AB 2,5
3 €Dy “"scissors" 10792 gas AB 2,5
H>CN
C zBla sz
X ZBZ Cov
T, = 35620 gas ABZ:3,5 ¢-% 280-285 nm
35436(25) Ar ABS C-X 270-285 nm Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

Gas-phase absorption is diffuse.® Photolysis is

observed in an argon matrix.
a; 3 CDp "scissors" 1073.4 Ar IR 6

by 4 OPLA 776 Ar IR 6

b, 5 CDp a-stretch 2427.5% Ar IR 6
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a Tentative assignment.®

References

e, L. Cochran, F. J. Adrian, and V. A. Bowers, J.

Chem. Phys. 36, 1938 (1962).

2). F. Ogilvie and D. G. Horne, J. Chem. Phys. 48,

2248 (1968).

D. G. Horne and R. G. W. Norrish
(London) A315, 301 (1970).

D. Banks and W. Gordy, Mol. Phys
5J. F. 0gilvie, Can. J. Spectrosc

, Proc. Roy. Soc.

. 26, 1555 (1973).
. 19, 89 (1974).

6M. E. Jacox, J. Phys. Chem. 91, 6595 (1987).

Ho>CcOo™*
c ZBZa Cov

To = 43330(50) gas PEl

Do>coO*
2%  Cyy

Transition origin not directly measured.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
aj 990 gas PE 1

B zAla Coy
To = 39870(50) gas PE!

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 CO stretch 1270(50) gas PE 1
a1 1400(50) gas PE 1 3 CDp "scissors" 935(50) gas PE 1
B2a2  Cypy A 28 Coy
To = 40100(50) gas PE! To = 25750(50) gas PE!
Vib. No. Approximate em™L Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 2 CO stretch 1270(50) gas PE 1 a1 1400(50) gas PE 1
1210(50) gas PE 1
A2 c
1 2v o = 64(22)us  gas PEPICO3
T, = 25910(50) gas PEL
X ZBZ Coy
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. . . -1
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
ag 1400(50) gas PE 1
1210(50) gas PE 1 a; 1 CD stretch 1910(50) gas PE 1
2 CO stretch 1560(50) gas PE 1
3 CDp, "scissors" 870(50) gas PE 1
X 2BZ Cav
Vib. No. Approximate em~1 Med. Type Refs. 2 See Ref. 2 for discussion of assignment.
sym. type of mode meas.
References
1 CH stretch 2560(50 as PE 1
a4 strete (50) g 1. D. Baker, C. Baker, C. R. Brundle, and D. W.
2 €O stretch 1590(50) gas PE 1 Turner, Int. J. Mass Spectrom. Ion Phys. 1, 285
(1968).
3 CHp "scissors" 1210(50) gas PE 1 L. S. Cederbaum, W. Domcke, and W. von Niessen,

Chem. Phys. Lett. 34, 60 (1975).
R. Bombach, J. Dannacher, J.-P. Stadelmann, and J.
Vogt, Chem. Phys. Lett. 77, 399 (1981).
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-
fizz(:f;
b 24 Coy
T3 ~ 84900 gas PE?

C ZBZ sz
T3 = 46960(160) gas PE2

B 2A1 CZV
Ta = 36060(160) gas PE2

M. E. JACOX

K 28, Cay
Ta = 17350(320) gas PEl

Vib. No. Approximate em-! Med. Type Refs.
sym. type of mode meas.

aj CSe stretch ~750 gas PE 1

X 28, Coy

Vib. No. Approximate em™L Med. Type Refs. 2 From vertical ionization potentials.
sym. type of mode meas.
References
930(100) gas PE 2
14. Bock, S. Aygen, P. Rosmus, B. Solouki, and E.
Weissflog, Chem. Ber. 117, 187 (1984).
th Coy t—NZHE
T@ = 19200(160) gas PEL2 C 24 Con
To = 53250(160) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate emL Med. Type Refs.
sym. type of mode meas.
840(100) gas PE 1,2
ag 3 NNH bend 940(30) gas PE 1
X 28, Cay
B 28, Con
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas. To = 41310(160) gas pel
CS stretch 935(100) gas PE 1,2 Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
ag 3 NNH bend 1170(30) gas PE 1
2 Calculated from vertical ionization potential.
References
A zAu Cop
IH. W. Kroto and R. J. Suffolk, Chem. Phys. Lett.
15, 545 (1972). T, = 36390(160) gas PEl
B. Solouki, P. Rosmus, and H. Bock, J. Am. Chem.
Soc. 98, 6054 (1976).
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
HoCse™
C 282 Coy ag 2 NN stretch 1110(30) gas PE 1

T3 = 49620(320) gas PE!

B 2A1 CZV
T3 = 34700(320) gas PEl
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X 2ag C2h Bla®  Cpy
To = 45197 gas AB8:18  B-% 185-215 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. A11 but the first absorption band show evidence for
predissociation.
ag 2 NN stretch ~1850 gas PE 1
Vib. No. Approximate em1 Med. Type Refs.
3 NNH bend 1180(30) gas PE 1 sym. type of mode meas.
a; 3 CS stretch 476 gas AB 18
t-N>D3
by 4 OPLA 3632 gas AB 18
B 28, Coh
T, = 40990(160) gas PEl
K la, Coy Structure: AB10,21
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. To = 16394.475(9) gas AB7»9:10  A-% 440-610 nm
ag 3 NND bend 960(30) gas PE 1 Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 CH stretch 3034(2) gas AB 9
R 2, Con
2 CHp "scissors" 1316(2) gas AB 9
T, = 36310(160) gas PEl
3 CS stretch 820(2) gas AB 7,9
Vib. No. Approximate  cm™1 Med. Type Refs. by 4 OPLA 371.24 gas AB 9
sym. type of mode meas.
b 5 CH stretch 3081.3(5) gas AB 9
ag 2 NN stretch 1110(30) gas PE 1 6 CHp rock 799(2) gas AB 9
A, = 9.446(2); By = 0.539; Cy = 0.509 ABLO
X 24 Coh
1o = 140(3) us gas LF22,24
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. a 3a, Coy Structure: ABl1,21
T, = 14507.38 gas AB7>11LF20c125 3-% 610-800 nm
ag 3 NND bend 1020(30) gas PE 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
References
1p. C. Frost, S. T. Lee, C. A. McDowell, and N. P. a; 2 CHp "scissors" 1320 gas AB 11
C. Westwood, J. Chem. Phys. 64, 4719 (1976).
3 CS stretch 861.6 gas AB,LF 11,23
H->CS b;y 4 OPLA 312(30) gas LF,CL 20,21,
25
E 3p, 1B, Cypy
z by 6 CHp rock 762.3  gas LF 23
T, = 55096 gas ABS:19% E-X 181.5 nm
D 3py 1Ay Cpy A, = 9.383; By = 0.552; C, = 0.521 ABl!
T, = 53134 gas ABS:19  D-% 188.2 nm t>1.5ms gas LF22,24
C3s 18, ¢y, Structure: ABl9
T, = 47110.821(9) gas ABl.8.15,19  €-% 212.1 mm

0

A, = 8.557; B, = 0.603; C, = 0.562 ABl?
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X 1a; Coy Structure: MW2,4,51p3,14
Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.

a; 1 CH stretch 2971.03 gas IR 3,14
2870 Ar IR 6,17
2973 N> IR 6
2 CHp "scissors" 1457.3 gas LF 13
1447.0 gas IR 14
1447 Ar IR 17
3 CS stretch 1059.20 gas LS,IR 12,14

1063 Ar IR 6,17
1062 Np IR 6

by 4 OPLA 990.19 gas LS,IR 12,14
993 Ar IR 6,17
995 Np IR 6

b 5 CH stretch 3024.61 gas IR 3,14
6 CHp rock 991.01 gas LS,IR 12,14
988 Ar IR 6,17

Ao = 9.729; By = 0.590; C, = 0.555 Mw2»4,5a810

D>CS
C3sle oy,
T, = 47325.563(4) gas ABS:19  C-% 211.2 nm

Vib. No. Approximate em1 Med. Type Refs.

sym. type of mode ‘meas.

a; 1 CD stretch 1783 gas AB 8,19
2 CDy "scissors” 746 gas AB 19

A, = 4.350; B, = 0.510; C, = 0.456 AB19

Blnb  cp
To ~ 45200 gas ABl8  B-X 185-215 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a; 3 CS stretch 467 gas AB 18
by 4 OPLA 2633 gas AB 18

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

R 1AZ Cav
T, = 16483.502(8) gas AB7>9:10  A-X 440-610 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 CD stretch 2139(2) gas AB 9

2 CDp "scissors" 1013(2) gas AB 9

3 CS stretch 771.3(5) gas AB 7,9
by 4 OPLA 275.33 gas AB 9
b, 5 CD stretch 2324.85 gas AB 9

6 CDp rock 599(2) gas AB 9

A, = 4.736; B, = 0.458; C, = 0.417 ABlO

Ty = 182 us gas LF24

a 3a,¢ Coy Structure: AB2l

T, = 14613.54 gas AB7»11cL25  3-% 610-800 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 CDp "scissors" 1012 gas AB 11

3 CS stretch 798 gas AB 7,11
by 4 OPLA 223(30) gas AB,CL 21,25

A, = 4.716; B, = 0.469; C, = 0.426 ABl!

X 1a; Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 CD stretch 2158.5 gas IR 14
2155 Ar IR 17

2 CDp "scissors" 1171.8 gas IR 14

1167 No IR 17
3 CS stretch 936.13 gas IR,LS 14,16

941 Ar IR 6,17
939 N IR 6

bj 4 OPLA 781.2 gas IR 14
783 Ar IR 6,17
784 N IR 6

b, 6 CDp rock 757.4 gas IR 14

A, = 4.883; By = 0.497; C, = 0.450 Mw2ABLlOLF26
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a %(ZV4).
b Barrier to inversion ~ 50,18
€ Barrier to inversion ~ 7.21
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HoCSe
K Iny Cav

T, = 13635 gas LF4* A-X 695-735 nm

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

a; 3 C=Se stretch 700 gas LF 4

by 4 OPLA 315 gas LF 4

a 3y Coy

To = 12169 gas ABICL3LF4  3-% 700-822 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 CHy "scissors" 1311 gas LF 4

3 C=Se stretch 707 gas AB,CL 1,3,4

LF

by 4 OPLA 3443 gas AB,LF 1,4
b 6 HCSe bend 8122 gas LF 4
X 1a; Coy Structure: MWZ

Ao = 9.83(6); B, = 0.414; C, = 0.396 MW2
2 4(2v;).
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t—-No>Ho>
C lBua Con

T, = 67894 gas ABY C-X 135-147 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ag 2 Bend 1180 gas AB 9

3 NN stretch 1849 gas AB 9

6 18, Con Structure: AB?
T, = 57926.5 gas ABZ:9  B-% 150-175 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ag 1 NH stretch 3092 gas AB ]
2 Bend 1180 gas AB 2,9
3 NN stretch 1875 gas AB 2,9

A, = 15.63; By = 1.32; C, = 1.22 AB®
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A lBg Coh
TC = 23896 gas ABY:5,8  A-% 300-440 nm

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

ag 2 Bend 1215(15) gas AB 5
3 NN stretch 1550(20) gas AB 5

X 1Ag Coh Structure: IRZ,6
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ag 1 NH stretch 3128 N> Ra 3
2 NH bend 1583 N> Ra 3
3 N=N stretch 1529 N2 Ra 3
a, 4 Torsion 1288.64 gas IR 10
1283 Ar IR 7
1286 N, IR,Ra 1,3,7

b, 5 NH stretch 3120.28 gas IR 2,6,10

3118 Ar IR 7
3137 No IR 7

6 NH bend 1316.41 gas IR 10
1313 Ar IR 7
1321 N, IR 3,7

A, = 10.000; B, = 1.304; C, = 1.150 IR6,10

t—N>Dp
B lBu Con
To ~ 580864 gas ABZ  B-K 159-172 nm

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
3y 2 Bend 950 gas AB 2
A lBg Cop

gas ABS  A-% 320-430 nm

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
ag 2 Bend 910(10) gas AB 5

3 NN stretch 1440(20) gas AB 5

X lAg Cop
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ag 2 ND bend 1215 N> Ra 3

3  N=N stretch 1539 No Ra 3
a, 4 Torsion 946 No IR 1,3,7
b, 5 ND stretch 2315 gas IR 6

2308 N> IR 7
6 ND bend 972 N> IR 7

A, = 6.025; B, = 1.089; C, = 0.920 IR®

2 4pr Rydberg transition.
3pw Rydberg transition.
€ 54 vibronic band origin.

1-0 subband origin.
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H>NN

Photolyzes on irradiation of the sample by visible

light; solid solution in 2-methyltetrahydrofuran at

80 K shows structured absorption between 500 and
730 nm, with maximum near 636 nm.
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X 3p Rydberg state C,,
. . T, = 52863(10) gas MPI8  3p-% 167-193 nm
Vib, No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
2865 Ar IR 1
2808 Ar IR 1 a; 2 CF stretch 1575(20) gas MPI 8
18632 Ar IR 1 3 CHp "scissors" 1420(20) gas MPI 8
N=N stretch 1574 Ar IR 1 by 4 OPLA 1223(20) gas MPI 8
1003 Ar IR 1
Threshold for photodecomposition, producing CF,
observed? near 280 nm in an argon matrix.
Do>NN
X X 231 Coy Structure: ESRIMWO
Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
2109 Ar IR 1 a; 3 CF stretch 1170.42 gas DL 7
N=N stretch 1599 Ar IR 1 1163 Ar IR 2,3,5
1571
by 4 OPLA 300(30) gas Mw 6
1195 Ar IR 1 260(30) gas MPI 8
913 Ar IR 1
900 Ar IR 1 A, = 8.846; B, = 1.032; C, = 0.925 LMRHMWE
794 Ar IR 1
02CF
5p Rydberg state Cj,
2 May possibly be contributed by HCO. T, = 67186(10) gas Mp18
References 4p Rydberg state Cj,
1, p, Sylwester and P. B. Dervan, J. Am. Chem. Soc. To = 63195(10) gas Mp18 4p-% 154-159 nm
106, 4648 (1984).
Vib. No. Approximate em™1 Med. Type Refs.
H>CF sym. type of mode meas.
5p Rydberg state C,,
a; 1 CDp s-stretch 2190(20) gas MPI 8
T, = 67265(10) gas MpI8
2 CF stretch 1513(20) gas MPI 8
4p Rydberg state C,, 3 €Dy "scissors" 1076(20) gas MPI 8
Ty, = 63275(10}) gas mp18 4p-% 147-158 nm by 4 OPLA 1004(20) gas MPI 8
Vib. No. Approximate em-1 Med. Type Refs.
sym, type of mode meas.
3p Rydberg state Cj,
a; 2 CF stretch 1580(20) gas MPI 8 T, = 52786(10) gas MPI8  3p-% 167-193 nm
3 CHp "scissors" 1443(20) gas MPI 8
b;y 4 OPLA 1259(20) gas MPI 8
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R 2p" Ce
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. T, = 16700(320) gas pgl,2
a3 1 CDp s-stretch 2176(20) gas MPI 8 Vib. No. Approximate  cm”l Med. Type Refs.
sym. type of mode meas.
2 CF stretch 1504(20) gas MPI 8
3 €Dy "scissors" 1080(20) gas MPI 8 a' 1 NH stretch 3040(40) gas PE 2
b;j 4 OPLA 976(10) gas MPI 8 970(40) gas PE 2
580(40) gas PE 1,2
% 28 Cav
) 9 X 2a' Ce
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 CF stretch 1191 Ar IR 2,3,5
3 CD, "scissors" 1013 Ar IR 5 a' 760(40) gas PE 2
bp 4 OPLA 170(30) gas MPI 8

2 From vertical ionization potential.
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1. W. Fessenden and R. H. Schuler, J. Chem. Phys.
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M. E. Jacox and D. E. Milligan, J. Chem. Phys. 50, D. Willett, Inorg. Chem. 17, 1608 (1978).
33252 (1969). 2p. Colbourne, D. C. Frost, C. A. McDowell, and N.
gé3é-(§g¥T?nd and L. Andrews, J. Phys. Chem. 75, P. C. Westwood, J. Chem. Phys. 68, 3574 (1978).
43, A. Mucha; D. A. Jennings, K. M. Evenson, and J.
T. Hougen, J. Mol. Spectrosc. 68, 122 (1977). p{Ezqugya'F
5M. E. Jacox, Chem. Phys. 59, 199 (1981).
6y, Endo, C. Yamada, S. Saito, and E. Hirota, J. ¢ 2a° Cs
Chem. Phys. 79, 1605 (1983).
7C. Yamada and E. Hirota, J. Mol. Spectrosc. 116, T2 = 42600(900) gas PEL2
101 (1986).
8J. W. Hudgens, C. S. Dulcey, G. R. Long, and D. J.
Bogan, J. Chem. Phys. 87, 4546 (1987). B 2a° Ce
T8 = 23960(320 as PEl:2
HoNCTt )9
D 2a" Cg Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
T2 = 61720(560) gas PEl:2
c 2 . a' NBr stretch 370(60) gas PE 1
T3 = 47360(560) gas PEL.2
K 2p» ¢
B 2a' Cs s

To = 26630(320) gas PEL.2 7%= L860(320)  gas P
o = I

] . _ Vib. No. Approximate em~L Med. Type Refs.
Vib. No. Approximate em~1 Med. Type Refs. sym. type of mode ngs.
sym. type of mode meas.
a' 840(50) gas PE 2

a' 4 NC1 stretch 450(40) gas PE 1,2
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X 2a Ce

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 650(50) gas PE 1,2

a From vertical ionization potential.

References
1E. Nagy-Felsobuki, J. B. Peel, and 6. D. Willett,
J. Electron Spectrosc. Relat. Phenom. 13, 17
(1978).
2p. Colbourne, D. C. Frost, C. A. McDowell, and N.
P. C. Westwood, Can. J. Chem. 57, 1279 (1979).
H>0%
¢,0 2a,2%8

T2 = 55190(320) gas PEL:2

B 2a Co
Ta = 38400(400) gas PEL:2

A 2a o

Ta = 16800(500) gas PEL:2

X 28 Co

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a Deformation 1080(50) gas PE 2

@ From vertical ionization potential. The first
fonization potential of Hy0, is taken to equal
10.54 eV, as in Ref. 2.

References

1. osafune and K. Kimura, Chem. Phys. Lett. 25, 47
(1974). -

2R. S. Brown, Can. J. Chem. 53, 3439 (1975).
H>S3
B 2a C,

T3 = 46700(1200) gas PES

t2 o
T = 37200(400) gas PE3

B ZA C2
Ta = 25900(400) gas PE3

A2 Cp
T2 = 7020(400) gas PEL"3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a 3 S-S stretch 500(30) gas PE 2

X 2a o
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.

a 3 S-S stretch 480(30) gas PE 2

2 From vertical ionization potential.

References

1. Wagner and H. Bock, Chem. Ber. 107, 68 (1974).

2p. c. Frost, S. T. Lee, C. A, McDowell, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
12, 95 (1977).

38. Solouki and H. Bock, Inorg. Chem. 16, 665
(1977).
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6.6. Four-Atomic Monohydrides

CaCCH

K 2n Cony

To = 16521.55 gas LF1:2  A-X 640-665 nm
A = 70.466 gas LFl,2

By = 0.118 LF2

X 25+ Cooy Structure: LFZ
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

¥ 3 CaC stretch 399(10) gas LF 1

I 5 CaCC bend 91(5)2 gas LF 1

B, = 0.116 LF2
a %(sz).

References
1a. M. R. P. Bopegedera, C. R. Brazier, and P. F.
Bernath, Chem. Phys. Lett. 136, 97 (1987).
2p. M. R. P. Bopegedera, C. R. Brazier, and P. F.
Bernath, J. Mol. Spectrosc. (in press).
SrCCH
A 2n Cay

T, = 14176(10) gas LFL A-X 685-725 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

¥ 3 SrC stretch 354(10) gas LF 1

A = 275(10) gas LF!

X 2zt Caoy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

st 3 SrC stretch 343(10) gas LF 1
i 5  SrCC bend 70(5)2 gas LF 1

a $(2vg).
References

1a. M. R. P. Bopegedera, C. R. Brazier, and P. F.
Bernath, Chem. Phys. Lett. 136, 97 (1987).
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HCCN

3z~ 2

In the gas phase, a prominent absorption band system
beginning at 340 nm has been attributed?,3 to HCCN,
but has not been analyzed. An absorption band
system assigned to HCCN was observed in an argon
matrix between 240 and 340 nm, with band separa-
tions of approximately 1050.%

% 3z Coy Structure: ESRIMWS

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.

st 1 CH stretch 3229 Ar IR 4
2 CCN a-stretch 1735 Ar IR 4
3 CCN s-stretch 1178 Ar IR 4

I 4 H deform. 458 Ar IR 4

B, = 0.366 MW5

DCCN
X 3z Cay
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
st 1 D stretch 2424 Ar IR 4
2 CCN a-stretch 1730 Ar IR 4
3 CCN s-stretch 1127 Ar IR 4
i 4  CCN bend 405 Ar IR 4
5 D deform. 318 Ar IR 4

References

1R, A. Bernheim, R. J. Kempf, J. V. Gramas, and P.
S. Skell, J. Chem. Phys. 43, 196 (1965).
2p. J. Merer and D. N. Travis, Can. J. Phys. 43,
1795 (1965).
3A. J. Merer and D. N. Travis, Can. J. Phys. 44, 353
(1966).
4A. Dendramis and G. E. Leroi, J. Chem. Phys. 66,
4334 (1977).
S. Saito, Y. Endo, and E. Hirota, J. Chem. Phys.
80, 1427 (1984).

HCCO

On flash photolysis of oxazole or isoxazole (C3H3NO),
absorption band systems appear between 367 and 340
nm and between 340 and 308 nm which have
tentatively been assigned to Hcco.l Band
separations of 1057 and 1074 were identified in the
first of these transitions and of 423 and 969 in
the second, with some evidence for a "hot band" at
505 in the second transition.
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Laser-excited fluorescence studies of the 160 or 18¢g X 2n C
+ CoHy and F + HpCCO reaction systems® and of their v
fully deuterium-substituted counterparts have de-
monstrated prominent HCCO emission bands in the Vib. No. Approximate em-1 Med. Type Refs

360-500 nm spectral region. Although several of

the absorption bands coincide with peaks of the sym. type of mode meas.
excitation spectrum, the assignment of bands to the

two transitions differs. The lifetime for the + a

353.6 nm band origin was 149(4) ns, with much 22 CCstretch 2189 gas EM 3
shorter lifetimes for the higher frequency peaks.

The 1ifetime for the 352.6 nm DCCO band origin was 3 €S stretch 782 gas EM 3
3.13 us. Excited-state band separations associated I 5 CCS bend 411b gas EM 3

with the 353.6 nm band system of HCCO (DCCO) were
2868, 1183, and 866 (2075, 1167, and 607). The
most prominent absorption, at 366.7 nm, appeared
only weakly in the excitation spectrum, but the B. = 0.188 ABZ
structure of the fluorescence associated with it 0 ’

was similar to that for the 352.6 nm band. Inten-

sity arguments excluded vibrational relaxation in DCccCs
the excited state as an explanation for this pheno-
menon. The existence of cis and trans rotamers in A 2n c
the lower state, for which band separations of =V
2373, 1805, and ~150 (1955, 1751) were observed, T, = 24359 gas ABZ  A-% 376-420 nm
was suggested. o
Vib. No. imat -1 Med. Refs.
Analysis of the submiilimeter-wave spectrum3 s;m. ° ﬁss;og;m;oje e € ;zgz ers
indicates that HCCO possesses a low-lying excited i
electronic state which, together with the ground
state, is derived from a I state by Renner-Teller st 2 CC stretch 17182 gas AB 2
interaction.
3  CS stretch 725 gas AB 2
b { Cs Structure: MW3
Ro = 41.5(1.5); By = 0.363; Co = 0.359 M3 8 Tentative assignment, suggested by Ref. 3.
b 3(2v5).
DCCO
% Ce References
15 (. N. G. Krishnamachari and T. V. Venkitachalam,
Ao = 21.75(12); By = 0.331; Co = 0.325 Mw3 Chem. Phys. Lett. 55, 116 (1978).
S. L. N. G. Krishnamachari and D. A. Ramsay,
Discuss. Faraday Soc. 71, 205 (1981).
References 38. Coguart, Can. J. Phys. 63, 1362 (1985).
IS, L. N. 6. Krishnamachari and R.
Venkatasubramanian, Pramana 23, 321 (1984). HSCC
G. Inoue and M. Suzuki, J. Chem. Phys. 84, 3709
(1986) . Ty = 27475.5 Al 330-380
Y. Endo and E. Hirota, J. Chem. Phys. 86, 4319 0 9 o
(1987}.
Vib. No. Approximate em™1 Med. Type Refs.
HCCS sym. type of mode meas.
K 2 Caoy HSC bend 1062 gas AB 1
T, = 26299.690(6) gas ABL:2EM3  A-X 377-452 nm C-S stretch 746 gas AB 1
290 AB 1
Vib. No. Approximate em™1 Med. Type Refs. gas
sym. type of mode meas.
¥ 2 CC stretch 18432 gas AB 2 g2
3 CS stretch 740 gas AB 1,2
Vib. No. Approximate em™1 Med. Type Refs.
n 5 CCS bend 328P gas AB,EM 2,3 sym. t§§e of mode mizs_
373 gas AB 1

B, = 0.174  ABZ
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DsScCC Hc=cc1* a
To = 27501.1 gas ABl  330-380 nm A2y Coy
To = 27021.3 gas PELEF3-4LF> A-X 331-470 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
DSC bend 854 gas AB 1
C-S stretch 650 gas AB 1 gt 1 CH stretch 3249.4(2) gas LF 5
2 C=C stretch 2063.8(2) gas LF 5
A, = 2.258; B, = 0.225; Co = 0.192 agl 3 CCl1 stretch 595.7(3) gas EF,LF 3-5
% I 5 CCC1 bend 224 gas EF 3
?
t1 = 17(3) ns gas EFl; <25 ns gas PIFCO2
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. To = 430(90) ns gas EFl; 450(45) ns gas PIFCOZ
A = -400(160) gas PEL
207 gas AB 1
By = 0.171 LF®
A, = 2.936; By = 0.232; C, = 0.215 ABl X237, Cuy
References Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
1s. L. N. G. Krishnamachari and R.
Venkatasubramanian, Indian J. Phys. 60B, 37 (1986).
st 1 CH stretch 3146b gas EF 3
HCCF*+ 2 C=C stretch 1984.5(3) gas EF 3,4
€2 Caoy 3 CCl stretch  836.8(3) gas EF 3,4
T2 = 80200(1000) gas PE2 I 4 HCC bend 595b gas EF 3
5 CCCl bend 235b gas EF 3
B 25 Cooy
T3 ~ 54400 gas PEL.2 A~ -150 gas PEl
By = 0.195 LF>
K 2n Caoy
T2 = 52800(1000) gas PEL;2 Dc=cc1t a
R 2113/2 Cooy
X 2n Cay
To = 26997.5 gas EF3:4LF> K-% 328-488 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.
gt 2 C=C stretch  2180(80) gas PE 1
¥ 1 D stretch 2561.5(2) gas LF 5
3 CF stretch 1210(80) gas PE 1
2 C=C stretch 1919.7(2) gas LF 5
3 CC1 stretch 587.2(3) gas EF,LF 3-5
2 From vertical ionization potential.
i 5 CCCl1 bend 216 gas EF 3
References
11 = 17(3) ns gas EFZ; =30 ns gas PIFCO?
Iy, J. Haink, E. Heilbronner, V. Hornung, and E.
Kloster-Jensen, Helv. Chim. Acta 53, 1073 (1970). to = 430(90) ns gas EFZ; 500(50) ns gas PIFCOZ
2. Bieri, A. Schmelzer, L. Asbrink, and M. Jonsson,
Chem. Phys. 49, 213 (1980). By = 0.156 LF°
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R 232 Cay R 2375 Cay
Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
st 1 (D stretch 2475b gas EF 3 st 1 CH stretch 3280(2) gas EF 4
2 C=C stretch 1882.0(3) gas EF 3,4 2 C=C stretch 1931(2) gas EF 4
3  CCl stretch 817.0(3) gas EF 3,4 3  CBr stretch 673(2) gas LF,EF 2,4
hig 4 DCC bend 476 gas EF 3 il 4 CCH bend 618(10) gas EF 4
5 CCBr bend 273(10)b gas EF 4
By, = 0.177 LF®
A = -1000(160) gas PEl
a 35¢1.
b Tentative assignment. B, = 0.138 L3
References DCc=CcBr* 2
IM. Allan, E. Kloster-Jensen, and J. P. Maier, J. R2my,;,  Coy
Chem. Soc., Faraday Trans. 2 73, 1406 (1977).
2G. Dujardin, S. Leach, G. Taieb, J. P. Maier, and To = 20546.43(4) gas LFZ:3EF% A-% 416-604 nm
W. M. Gelbart, J. Chem. Phys. 73, 4987 (1980).
3p. Klapstein, R. Kuhn, and J. P. Maier, Chem. Phys.
86, 285 (1984). Vib. No. Approximate em~1 Med. Type Refs.
4p. Klapstein, R. Kuhn, and J. P. Maier, J. Electron sym. type of mode meas.
Spectrosc. Relat. Phenom. 35, 171 (1985).
5M. A. King, J. P. Maier, and M. Ochsner, J. Chem.
Phys. 83, 3181 (1985). st 1 CD stretch 2548(3) gas LF 2
2 C=C stretch 1939(3) gas LF 2
HC=CBr* 2
3  CBr stretch 484(2) gas LF,EF 2,4
A 2H3/2 Coy Structure: LF3
I 4 CCD bend 488(3) gas LF 2
T, = 20550.82(4) gas PELLFZ,3EF% A-% 416-613 nm
5 CCBr bend 200(3) gas LF 2
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
B, = 0.111 LF3
¥ 2 (C=C stretch 2051(3) gas LF 2
b ¢ 2H3/2 Cooy
3  (Br stretch 492(2) gas LF,EF 2,4
I 4 CCH bend 629(3) gas LF 2 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
5 CCBr bend 207(3) gas LF 2
¥ 1 CD stretch 2482(2) gas EF 4
1 = 12(2) ns gas EF! 2 C=C stretch  1866(2) gas EF 4
1, = 270(54) ns gas EF1 3 CBr stretch 658(2) gas EF 4
A = -1610(160) gas PE! I 4 CCD bend 544(10) gas EF 4
0.121 LF3 5 CCBr bend 258(10)b gas EF 4

(=]
o
H

By = 0.126 LF3

a 79y
b 3(2vg).
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References
Vib. No. Approximate em~! Med. Type Refs.

IM. Allan, E. Kloster-Jensen, and J. P. Maier, J. sym. type of mode meas.

Chem. Soc., Faraday Trans. 2 73, 1406 (1977).

23, P. Maier and L. Misev, J. Chem. Soc., Faraday

Trans. 2, 80, 43 (1984). st 2 C=C stretch  1792(2)2 gas LF 2
3m. A. King, J. P. Majer, L. Misev, and M. Ochsner,

Can. J. Phys. 62, 1437 (1984). 3 CI stretch 398(2) gas LF,EF 2,3
43. Fulara, D. Klapstein, R. Kuhn, and J. P. Maier,

J. Phys. Chem. 90, 2061 (1986). I 4 DCC bend 480(2)b gas LF 2

5 CCI bend 224(2)b gas LF,EF 2,3

HC=CI™*
A1/, Cay Structure: LF2

1 c2ec3 B, = 0.089 LF2
To = 17373.94(3) gas PELLF2EF3 A-X 521-750 nm

X 2375 Cay

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~L Med. Type Refs,
+ sym. type of mode meas.
b 2 C=C stretch 1822(2)2 gas LF 2
3 CI stretch 407(2) gas LF,EF 2,3 1 CD stretch 2618(2) gas EF 3
I 4 HCC bend 612(2)3b gas LF 2 2 C=C stretch  1742(10) gas EF 3
5 CCI bend 212 gas EF 3 3 CI stretch 563(2) gas EF 3
I 5 CCI bend 223(2) gas EF 3
1] = 18(4) ns gas EFL
T = 500(100) ns gas EFL B, = 0.100 LF2
A = -2020(160) gas PEl g Tentative value.

1
_2._
0.097 LF2 #(2v5)

(o)
o
n

References
X 2n3/2 Coy Structure: LF2
Im. Allan, E. Kloster-Jensen, and J. P. Maier, J.

. . -1 Chem. Soc., Faraday Trans. 2 73, 1406 (1977).

Vib. No. Approximate cm Med. Type Refs. 2J. P. Maier and M. Ochsner, J. Chem. Soc., Faraday
sym. type of mode meas. Trans. 2 81, 1587 (1985).

3J. Fulara, D. Klapstein, R. Kuhn, and J. P. Maier,
J. Phys. Chem. 90, 2061 (1986).

¥ 1 CH stretch 3258(2) gas EF 3

2 C=C stretch 1805(10) gas EF 3 HNCN
3 CI stretch 578(2) gas EF 3 B ?
I 4 HCC bend 542(10)P gas EF 3 To = 30500 gas ABZ:3  B-% 289-328 nm
5 CCI bend 237(2) gas EF 3 This band system, contributed by a hydrogen-

containing species, appears under the same
conditions as the A~X band of HNCN.2>3 Its
assignment to HNCN is tentative.

A = -3230(160) gas PE!

By, = 0.110 LF2 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
— -+
DC=CI1I 1048 gas AB 3

A 2H3/2 Cmv
To = 17388.07(3) gas LFZ A-X 517-575 nm

A 2p Cs Structure: ABl

To = 28994.1 gas ABl A-X 344 nm

Ao = 22.438; By = 0.376; Cy = 0.369 AB!
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g 2pn Cs Structure: ABl
A, = 21.220; B, = 0.370; Co, = 0.362 ARl

References

ig. Herzberg and P. A. Warsop, Can. J. Phys. 41, 286
(1963).
N. Basco and K. K. Yee, Chem. Commun. 150 (1968).
34, W. Kroto, T. F. Morgan, and H. H. Sheena, Trans.
Faraday Soc. 66, 2237 (1970).

HPCN

By analogy with HNCN, weak, diffuse absorption bands
between 314 and 338 nm produced in the flash photo-
Tysis of PH3-CoNo-N> mixtures have been tentatively
assigned to HPEN.1

References

IN. Basco and K. K. Yee, Chem. Commun. 152 (1968).

HNCOT
0 2x Cay ?

T3 = 61480(320) gas PEl

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

1000(50) gas PE 1

C 2 Cuy ?

T3 = 47440(320) gas PEL

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

460{50) gas PE 1

B 2n Cay ?

T3 = 33730(1000) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

NCO s-stretch 1120(50) gas PE 1

K2 Cs

T8 = 5490(320) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' NH deform. 610(50) gas PE 1

X 2" Cs
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 2 NCO a-stretch 1980(50) gas PE 1

3  NCO s-stretch 1080(50) gas PE 1

DNCOT

b 2 Cay ?

TR = 61480(320) gas PEl

¢ 2 Caoy ?

47440(320)

Ta gas PEl

B 2n Cary ?

Ta = 33730(1000) gas PEL

K 2 Cs

T = 5490(320) gas PEL

X 2av Cs

Vib. No. Approximate  cm~l Med. Type Refs.
sym. type of mode meas.

a' 2 NCO a-stretch 2070(50) gas PE 1

2 From vertical ionization potentials.

References
1. Cradock, E. A. V. Ebsworth, and J. D. Murdoch,
J. Chem. Soc., Faraday Trans. 2 68, 86 (1972).
HNCS™
t 2 Cury ?

T2 = 41790(320) gas PE!
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B 2p Cay ?

Ta = 27190(320) gas PEl

K 2n Cooy

T, = 36070(320) gas PEl

Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
st NCS s-stretch 850(50) gas PE 1 ¥ 3 CNO s-stretch ~1100 gas PE 1
K 2n Cs % 2n Cany
T3 = 2900(1000) gas PEl
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
t¥ 2 CNO a-stretch 1700(80) gas PE 1
a' NH deform. 600(50) gas PE 1 3 CNO s-stretch 1290(80) gas PE 1
£ 2p® Cq References

2 From vertical jonization potentials.

References

1s. Cradock, E. A. V. Ebsworth, and J. D. Murdoch,

J. Chem. Soc., Faraday Trans. 2 68, 86 (1972).

HCNO™
€ %t Caoy

T, = 66720(1000) gas PEL

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

¥ 1 CH stretch 3000(80) gas PE 1

+
B 2g Cay

T, = 56160(320) gas PE!

13. Bastide and J. P. Maier, Chem. Phys. 12, 177
(1976).

HNY
E 2a’ Cs
T3 = 87620(1000) gas PE3

b 2a" Cs
T = 77130(1000) gas PEZ,3

¢t Cs

T4 = 48890(320) gas PEL-3

B 2a’ Cs
T, = 38000(320) gas PEL™3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

it 2 CNO a-stretch 2420(80) gas PE 1
3 CNO s-stretch 1070(80) gas PE 1

a' 2 N3 a-stretch 2380(80) gas PE 1-3
4 N3 s-stretch 930(80) gas PE 1-3
5 N3 deform. 570(80) gas PE 1-3
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R 2 Cs X 2a" Cs
T, = 7750(320) gas PEL-3
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' 2 N3 a-stretch 1850(80) gas PE 1,3
a' 5 N deform. 480 gas PE 1-3 4  Nq s-stretch 850(80) gas PE 1,3
X 2 Cq 2 From vertical ionization potential.
Vib. No. Approximate em™1 Med. Type Refs. References
sym. type of mode meas.
s, Cradock, E. A. V. Ebsworth, and J. D. Murdoch,
J. Chem. Soc., Faraday Trans. 2 68, 86 (1972).
a' 2 Ng a-stretch 1850(80) gas PE 1,3 2T. H. Lee, R. dJ. Colton, M. G. White, and J. W.
Rabalais, J. Am. Chem. Soc. 97, 4845 (1975).
4 Ny s-stretch 850(80) gas PE 1,3 3J. Bastide and J. P. Maier, Chem. Phys. 12, 177
(1976).
HBFZ%
DNZ%
F2n Cav
2at
E ca Cq
To = 57000(500) gas PEl
T3 = 87620(1000) gas PES3
Vib. No. Approximate  cml Med. Type Refs.
b 2a" Cs sym. type of mode meas.
T2 = 77130(1000) gas PEl:3
a; 2 BF stretch 1010(40) gas PE 1
C 2 Cs
T2 = 48890(320) gas PEL,3 )
E Al CZV
B 2a Cs T3 = 43000(800) gas PEl
To = 38000(320) gas PEl.3 2
b B2 Coy
Vib. No. Approximate em™1 Med. Type Refs. T, = 36800(560) gas pel
sym. type of mode meas.
. Vib. No. Approximate em~1 Med. Type Refs.
a 2 N3 a-stretch 2300(80) gas PE 1,3 sym. type of mode meas.
4 Ny s-stretch 900(80) gas PE 1,3
a; 2 BF stretch 1025(40) gas PE 1
5 N3 deform. 490(80) gas PE 1,3
C2 c
A ZA' CS 1 2v
T, = 32280(500) gas PEl
To = 7750(320) gas PELSS3 °
. Vib. No. Approximate em~1 Med. Type Refs.
Vib. No. Approximate em™l Med. Type Refs. sym. type of mode meas.
sym. type of mode meas.
a3 2 BF stretch 950(40) gas PE 1
a' 5 N3 deform. 400 gas Pt 3
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A.B ZBZ,ZAZ Cay References

T, = 16140(1200) gas PE! 1p. C. Frost, C. Kirby, C. A. McDowell, and N. P.
Westwood, J. Am. Chem. Soc. 103, 4428 (1981).

% 25,0 c
1 2v HBBr3

3 From vertical ionization potential. F 2A1 Coy
Possibly dissociative.
To ~ 50700 gas PEl

References
E ZA1 Cov
1p. p. Chong, C. Kirby, W. M. Lau, T. Minato, and N.
P. C. Westwood, Chem. Phys. 59, 75 (1981). T, = 27760(320) gas PEl
HBC13% b 28, Cav
F 2a, Coy T, = 23160(320) gas PEL
T, = 46800(320) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 BBr stretch 500(60) gas PE 1

a; 1 BH stretch 2510(40) gas PE 1
2 BCl stretch 670(60) gas PE 1

¢ 28; Coy
T, = 13470(320) gas PEL
E zAl Coy -
Vib. No. Approximate eml Med. Type Refs.
To = 27270(560)  gas pel sym. type of mode meas.
b 28, Coy ay 2 BBr stretch  430(60) gas PE 1
T, = 22110(320) gas PE!
Vib. No. Approximate em™! Med. Type Refs. B 2A, Coy

sym. type of mode meas.
y To = 4030(320) gas PE!

a 2 BC1 stretch 610(40) gas PE 1
! ’ A 2A1 Cay

To = 3230(320) gas PEl

t2 c
1 2v g ZBZ
To = 13640(320) gas PEl
References

KB 2a.,28, C
1%z v 1p. C. Frost, C. Kirby, C. A. McDowell, and N. P.

To = 3550(320) gas pel Westwood, J. Am. Chem. Soc. 103, 4428 (1981).
X 28, Coy HFco™*
D 2a Cs
Vib. No. Approximate eml Med. Type Refs. 1
sym. type of mode meas. T3 = 55100(1000) gas PE
a; 2 BCl stretch 860(40) gas PE 1 T 2 Cs

T, = 42760(320) gas PEl
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C 2n Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. T, = 28720(160) gas PEl
a' 800(50) gas PE 1 Vib. No. Approximate  cm~i Med. Type Refs.
sym. type of mode meas.
580(50) gas PE 1
a' 2 CO stretch 1690(30) gas PE 1

4 CCl stretch 770(40) gas PE 1
B 2a' Ce

5 €10 deform. 340(40) gas PE 1
T2 = 24850(1000) gas PEl

K 2pv Ce

B 2a' Ce
T, = 12830(320) gas PEL

T& = 7666(320) gas PEl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. A 2a" Cs
Ta = 7020(320) gas PEl
a' 1290(50) gas PE 1
X 2 Cs
X 2 Cq Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. a' 3 CH deform. 1390(50) gas PE 1
4 CCl stretch 830(40) gas PE 1
a' 1450(50) gas PE 1

N 5 C1C0 deform. 610(70) gas PE 1
1130(50) gas PE 1

. .. . . 2 From vertical ionization potential.
2 From vertical ionization potential.

References
References
1 . Ip, c. Frost, C. A. McDowell, and N. P. C. Westwood,
K. Wittel, J. Electron Spectrosc. Relat. Phenom. 8, Chem. Phys. Lett. 51, 607 (1977).
245 (1976). —
HNsSO™*
Hcoc1+ »
E <A* C
E 2 Cs s

a - 1
T2 = 45900(1300) gas PEl T° = 41310(160)  gas PE

b 2a c
b 2a' Cs S
T2 = 32110(160) gas PEl
To = 38490(240) gas PEl

C 2~ Ce
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. T2 = 28240(160) gas PEl
a' 1250(60) gas PE 1 B 2ar Cs

T2 = 7420(160) gas PEL

XK 2a", 28"
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2 rrom vertical ionization potentials.

References

1g. Solouki, P. Rosmus, and H. Bock, Angew. Chem.
88, 381 (1976).

HCC13

A broad, unstructured absorption observed near 250 nm
in argon-matrix experiments® in which infrared
absorptions of HCC15 are prominent has been attri-
buted to an excited state of HCC]§ which can under-
go proton transfer to the matrix.

X Cay

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 CH stretch 3032.8 Ar IR 3

2 CCl stretch 860(30) gas PE 4,5

845 Ar IR 3
by 5 H deformation 1291 Ar IR 1-3
6 CC1 stretch 1044 Ar IR 1-3
Dcc13
X Cov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 CCl stretch 790(30) gas PE 4.5

b, 5 CCl stretch 1122 Ar IR 1,2
6 D deformation 864 Ar IR 1,2
References

IM. E. Jacox and D. E. Milligan, J. Chem. Phys. 54,
3935 (1971).

2M. E. Jacox, Chem. Phys. 12, 51 (1976). :
3B, J. Kelsall and L. Andrews, J. Mol. Spectrosc.
97, 362 (1983).

4, Andrews, J. M. Dyke, N. Jonathan, N. Keddar, and
A. Morris, J. Chem. Phys. 79, 4650 (1983).

5. Andrews ; J. M. Dyke, N. Jonathan, N. Keddar, and
A. Morris, J. Am. Chem. Soc. 106, 299 (1984).

t—-HONS

Threshold for photoisomerization into t-HSNO <
16400. :

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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X C

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

a' 1  OH stretch 3528.0 Ar IR 1

2  HON bend 1363.3 Ar IR 1

3 NS stretch 969.5 Ar IR 1

4 NO stretch 842.1 Ar IR 1

5 ONS bend 476.5 Ar IR 1
a" 6 Torsion 531.3 Ar IR 1
t—DONS
X Cq
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 1 0D stretch 2608.0 Ar IR 1

2 DON bend 1103.0 Ar IR 1

3 NS stretch 951.8 Ar IR 1

4 NO stretch 783.0 Ar IR 1

5 ONS bend 465.5 Ar IR 1
References

IM. Nonella, J. R. Huber, and T.-K. Ha, J. Phys.
Chem. 91, 5203 (1987).

c—HSNO

In an argon matrix, conversion? to t-HSNO and photo-
Tysis+»4 to SNO occur on exposure of the sample to
250 nm radiation.

In an argon matrix, slow conversion to t-HSNO occurs
on prolonged exposure of the sample to infrared
radiation with A 2 2 yu.

X Cs
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 1 SH stretch 2566 Ar IR 2
2 NO stretch 1570 Ar IR 1,2
3 HSN bend 858.5 Ar IR 2
4 SN stretch 5032 Ar IR 1,2
5 SNO bend 307 Ar IR 2
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g---Continued t—DSNO
— X Cs
yib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a" 6 Torsion 406.5 Ar IR 2
a' 2 NO stretch 1595 Ar IR 1,2
3 DSN bend 724 Ar IR 1,2
c—DSNO
4 SN stretch 485.5 Ar IR 1,2
X C
s 5  SNO bend 297 Ar IR 1,2
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. ’
References
a2 NO stretch 1568‘ Ar IR 2 1p. 0. Tchir and R. D. Spratley, Can. J. Chem. 53,

2318 (1975).

3 DNS bend 715 Ar IR 2 2R. P. Miller, M. Nonella, P. Russegger, and J. R.
Huber, Chem. Phys. 87, 351 (1984).

4 SN stretch 435 Ar IR 2

5  SNO bend 305.5 Ar IR 2 c—HNSO 2

gas AB3 238-269 nm
a pssigned in Ref. 1 to the trans- rotamer. Diffuse absorption merges into continuum with maxi-
mum near 217 nm.
References Photolysis in an argon matrix by 254 nm radiation

leads to rapid formation of c-HOSN. >
1p. 0. Tchir and R. D. Spratley, Can. J. Chem. 53,
2318 (1975).

2p. P. Miller, M. Nonella, P. Russegger, and J. R. Vib. No. Approximate em~1 Med. Type Refs.
Huber, Chem. Phys. 87, 351 (1984). sym. type of mode meas.
+t—-HSNO a' 5 NSO bend 285 gas AB 3

In an argon matrix, converted to c~HSNO by irradia-
tion at 585 nm. _
adahb Cq

b4 Cq . Weak, unstructured absorption 325-350 nm. 3
In an argon matrix, converted to t-HNSO by
jrradiation at wavelengths longer than 300 nm. 6

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
% 1a Cs Structure: MW2
a' 1 SH stretch 2613 Ar. IR 2
2607 Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
2 NO stretch 1596 Ar IR 1,2
3 HSN bend 877.5 Ar IR 1,2 a' 1 NH stretch 3345 gas IR 1
4 SN stretch 543.5 Ar IR 1,2 3308 Ar IR 3,4
5 SNO bend 297 Ar IR 1,2 3303 No IR 4
a" 6 Torsion® 386.5 Ar IR 2 2 SO stretch 1261 gas IR 1
1249 Ar IR 3,4
1252 Ny IR 4
3 NS stretch 1090 gas IR 1
1083 Ar IR 3,4
1094 N, IR 4

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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% 1at--~Continued

M. E. JACOX

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 4  HNS bend 911 gas IR 1
900 Ar IR 3,4
923 N IR 4
5 NSO bend 453 gas IR 1
447 Ar IR 3,4
455 Np IR 4
a® 6 Torsion 759 gas IR 1
755 Ar IR 3,4
774 Np IR 4
c—DNSO
gas AB®  242-264 nm
Diffuse, merges into continuum.
Vib. No. Approximate em~t Med. Type Refs.
sym. type of mode meas.
a' 5 NSO bend 285 gas AB 3
4 Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 1 ND stretch 2480 gas IR 1
2453 Ar IR 3,4
2 SO stretch 1257 gas IR 1
1245 Ar IR 3,4
3 NS stretch 1055 gas IR 1
1048 Ar IR 3,4
4  DNS bend 757 gas IR 1
. 752 Ar IR 3,4
5 NSOvbend 410 gas IR 1
400 Ar IR 3,4
a® 6 Torsion 594 gas IR 1
594 Ar IR 3,4

2 Stable rotamer.
Tentative assignment.

References

14, Richert, Z. Anorg. Allg. Chem. 309, 171 (1961).
2W. H. Kirchhoff, J. Am. Chem. Soc. 81, 2437 (1969).
3J. M. Allegretti and A. J. Merer, Can. J. Phys. 50,
404 (1972).

pP. 0. Tchir and R. D. Spratley, Can. J. Chem. 53,
2311 (1975).
50, 0. Tchir and R. D. Spratley, Can. J. Chem. 53,
2318 (1975).
6p. 0. Tchir and R. D. Spratley, Can. J. Chem. 53,
2331 (1975).

t—HNSO

In an argon matrix, prolonged photolysis of c~HNSO
samples with 340 nm radjation, the condition under
which t-HNSO is formed,1 leads to the formation of
c- and t-HSND.2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

X Cs
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a' 2 SO stretch 1382 Ar IR 1
3 NS stretch 986 Ar IR 1
4  HNS bend 881 Ar IR 1
a® 6 Torsion 651 Ar IR 1
t—DNSO
X Cs
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 2 SO stretch 1380 Ar IR 1
3 NS stretch 951 Ar IR 1
References

1p. 0. Tchir and R. D. Spratley, Can. J. Chem. 53,
2331 (1975).

2R. P. Miiller, M. Nonella, P. Russegger, and J. R.
Huber, Chem. Phys. 87, 351 (1984),

c—~HOSN

Photolyzes in an argon matrix on prolonged exposure
of the EampIe to 254-nm radiation, producing c~ and
t-HSNO. +»
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K Cs DCCl,
—— 3d Rydberg state Coy
yib. No. Approximate em™t Med. Type Refs.
sym. type of mode meas. T, = 53980(10)  gas mp13  3d-% 180-185 nm
a' 1 OH stretch 3520 Ar IR 1 Vib. No. Approximate em™1 Med. Type Refs.
. sym. type of mode meas.
2 SN stretch 1321 Ar iR 1
3 HOS bend 992 Ar iR 1 ay 2 CClp s-stretch 814(10) gas MPI 3
4 SO stretch 674 Ar IR 1
5  OSN bend 374 Ar IR 1
X Cs
a" 6 Torsion 418 Ar IR 1
Vib. No. Approximate em~1 Med. Type Refs.
sSym. type of mode meas.
c—DOSN
a* 5 DCCl1 deform. 974 Ar IR 1,2
X o
s 6 CClp a-stretch 814 ar IR 1,2
vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
References
a' 1 0D stretch 2597 Ar IR 1
17. 6. Carver and L. Andrews, J. Chem. Phys. 50,
2 SN stretch 1319 Ar IR 1 4235 (1969).
2. E. Rogers, S. Abramowitz, M. E. Jacox, and D. E.
4 SO stretch 671 Ar IR 1 Milligan, J. Chem. Phys. 52, 2198 (1970).
3g. R. Long and J. W. Hudgens, J. Phys. Chem. 91,
a" 6 Torsion 325 Ar IR 1 5870 (1987).
HNF3
References F 2a Cs
1p. 0. Tchir and R. D. Spratley, Can. J. Chem. 53, T3 = 66480(1100) gas pel

2318 (1975).
2R. p. Miller, M. Nonella, P. Russegger, and J. R.

Huber, Chem. Phys. 87, 351 (1984). E 2A" Cs
T2 = §0270(1450) gas PE!
HCC1>
3d Rydberg state Cpy b 2a’ Cq
T, = 54024(10) gas MPI3  3d-R 179-185 mm T3 = 52280(1100) gas PEl
Vib. No. Approximate em™1 Med. Type Refs. ¢ 2a" Cs
sym. type of mode meas.

T2 = 35900(900) gas PEl

a; 2 CClp s-stretch 845(10) gas MPI 3
B 2n' Cs

Ta = 32350(900) gas PEl

X C
s
R 2p" Cs
Vib. No. Approximate em™l Med. Type Refs. T2 = 31220(1450) gas pel
sym. type of mode meas.
a" 5  HCC! deform. 1226 Ar IR 1
6 CClp a-stretch 902 Ar IR 1

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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X 2a® Cq a From vertical ionization potential.
Vib. No. Approximate em™1 Med. Type Refs. References
sym. type of mode meas.

1M, K. Livett, E. Nagy-Felsobuki, J. B. Peel, and G.
D. Willett, Inorg. Chem. 17, 1608 (1978).

a' 4 NFp “scissors” 580(30) gas PE 1 2p. Colbourne, D. C. Frost, C. A. McDowell, and N.
P. C. Westwood, J. Chem. Phys. 69, 1078 (1978).

HNBr%
DNF3
F 2a Cs
X 2 Cs
T& = 53250(2000) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. E 2" Cq

T2 = 41150(2000) gas PEl
a' 4 NFp "scissors" 530(30) gas PE 1

0 2a’ Cs

T& = 21800(2000) gas PEL
& From vertical ionization potential.

c Cs
References
T8 = 11860(1000) gas PEL.?2
1p, Ccolbourne, D. C. Frost, C. A. McDowell, and N.
P. C. Westwood, Chem. Phys. Lett. 72, 247 (1980).

B 2a" Cs
HNC13 Ta = 10730(1000) gas PEL.?Z
F 2a c
s K 2p¢ Cs

T = 59800(560) gas PEl:2
T3 = 7260(2000) gas PEL

E 2p" c
s % 2a Cs
T3 = 49460(560) gas PEL.2

2 From vertical jonization potentials.

b 2a' Cs
Ta = 37030(560) gas PEL.2 References
1E. Nagy-Felsobuki and J. B. Peel, J. Electron
¢ 2p® Cq Spectrosc. Relat. Phenom. 15, 61 (1979).
2p., Colbourne, D. C. Frost, C. A. McDowell, and N.
T& = 20330(800) gas pel,2 P. C. Westwood, Can. J. Chem. 57, 1279 (1979)}.
B 2a' Cs HPF3
T2 = 19450(560) gas PEL.Z G 2" Cs
T& = 58900(1600) gas PEL.2
K 2" Cs
T3 = 15330(560) gas PEL.2 F 2p Cs
; T2 = 53250(1600) gas PEL.Z
% 2a Cs
B,C,0,E 2a",2a", 20" 20"
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. T = 38700(1600) gas PELZ
a' 560(50) gas PE 1 R 2 Cs

T2 = 33100(1600) gas PEL.2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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XfZA‘ CS

@ From vertical jonization potentials.

References

15, Cradock and D. W. H. Rankin, J. Chem. Soc.,
Faraday Trans. 2 68, 940 (1972).

2a. H. Cowley, R. A. Kemp, M. Lattman, and M. L.
McKee, Inorg. Chem. 21, 85 (1982).

385

6.7. Four-Atomic Nonhydrides

Ca

] Deh

T, = 19564 Ne ABZ B-% 461-511 nm
19222 Ar ABZ  B-X 469-521 nm

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

5§ 1 Stretch 2089 Ne AB 2
2054 Ar AB 2

A 3Hg Doohy

To < 6000, estimated from ESR data.?2

X 325 a Dwoh Structure: ESR?

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.
If 3 Asym. stretch 2164 Ar IR 1,2

a pecent calculations3 indicate that a rhombic 1A
state of Cz may lie somewhat below this 325 state.
The barrier to nuclear rearrangement may léad to
preferential stabilization of the linear structure
in the matrix when Cgq is formed by the photodecom-
position of a linear precursor (CqHs), as in the
experiments of Ref. 2.

References

1k, R. Thompson, R. L. DeKock, and W. Weltner, Jr.,
J. Am. Chem. Soc. 93, 4688 (1971).

2y, R. M. Graham, K. I. Dismuke, and W. Weltner,
Jr., Astrophys. J. 204, 301 (1976).

3p. H. Magers, R. J. Harrison, and R. J. Bartlett,
J. Chem. Phys. 84, 3284 (1986).

B-0O%

C Zzu Deohy

T, = 18560(320) gas PEl

B 2;9’ Deopy
T, = 13720(320) gas PEl

A ZHu Dechy
T, = 5080(320) gas PEl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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References
X 2]19 Dooh

IL. ¢. Ellingboe, A. M. R. P. Bopegedera, C. R.

Vib. No. Approximate em~1 Med. Type Refs. Brazier, and P. F. Bernath, Chem. Phys. Lett. 126,
. t f mod eas. 285 (1986).
dl ype O i 2L. C. 0'Brien and P. F. Bernath, J. Chem. Phys. 88,

2117 (1988).
st 1 BO stretch 19222 gas PE 1

2 BB stretch 4998 gas PE 1 SrNCO
B 25t Cooy

T, = 16016(30) gas LFl B-% 624 nm

a Qbtained from Franck-Condon fit to partially
resolved structure in the first photoelectron band.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
References
1g. M. RuS&i€, L. A. Curtiss, and J. Berkowitz, J. ¥ 3 SrN stretch 314(30) gas LF 1
Chem. Phys. 80, 3962 (1984).
NCO 23
ca K 2g Caoy
25t C
B =V T, = 15069.62 gas LF1:2  A-% 650-685 nm
T, = 17180(30) gas LFl  B-% 582 nm
Vib. No. Approximate em™1 Med. Type Refs.
X 2 Cany sym. type of mode meas.
T, = 16230(5 tFl  A-% 610-635
0 (5)  gas nm ¥ 3 SN stretch 320(30)2 gas LF 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. A= 292.57 gas (1,2
¥ 3 CaN stretch 395(5) gas LF 1 By = 0.043 LF2
I 4 NCO bend ~6500  gas LF 1 g 25+ oy
A = 68(7) gas Lel Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
S Co
v gt 3 SrN stretch 297(30) gas LF 1
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

B, = 0.043 LF2

s¥ 1 NCO a-stretch 2200(5 as LF 1
s (5) g 8 For 2H3/2 state.

3 CaN stretch 390(5) gas LF 1
I 4 NCO bend ~640P gas LF 1 References
5  CaNC bend A50PC  gas LF 1 1_. c. Ellingboe, A. M. R. P. Bopegedera, C. R.
: Brazier, and P. F. Bernath, Chem. Phys. Lett. 126,
285 (1986).

2. C. 0'Brien and P. F. Bernath, J. Chem. Phys. 88,
2117 (1988).

2 Originally assigned to CaOCN. For reassignment,

see Ref. 2.
Tentative assignment. CaNg
€ This value may correspond to 2vg. g 25+ c
oy

Tg = 17079  gas LF  B-% 570-590 nm

J. Phys..Chem. Ref. Data, Vol. 17, No. 2, 1988
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yib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 3 CaN stretch 384 gas LF 1
n 5 CaNN bend 42.58 gas LF 1
K21 Cooy
T, = 16255 gas tFl A-% 600-710 nm
vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 3 CaN stretch 389 gas LF 1
A=76 gas tFl
£ 25t Caoy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 1 N3 a-stretch 2114 gas LF 1

z2 N3 s-stretch 1364 gas LF 1

3  CaN stretch 396 gas LF 1
i 5  CaNN bend 433 gas LF 1
a %(sz).

References

1c. R. Brazier and P. F. Bernath, J. Chem. Phys. 88,

2112 (1988).

5;‘“":3

2yt
B ey Coy

T, = 15872 gas LFL

K2y Cony

T, = 15057.69

gas LFl

B-X 630 nm

A-X 640-690

nm

Vib. No. Approximate
sym. type of mode

em1 Med.

Type
meas.

Refs.

tt 3 SeN stretch

321 gas

LF

A=296.43 gas LFl

By = 0.045 LFl

387

R 25t Cay
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
s¥ 3 SrN stretch 316 gas LF 1
i 5  SrNN bend 418 gas LF 1
B, = 0.045 LFL
2 $(2vg).
References

1c. R. Brazier and P. F. Bernath, J. Chem. Phys. 88,

2112 (1988).

N=C—-C=N7*

C zﬂu Dosh
T, = 17020(160) gas PEl

17056(6) Ne AB?
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
zg 1 C=N stretch  2020(10) Ne AB 2

2 C-C stretch 710(40) gas PE 1

740(10) Ne AB 2

Ig 4 Bend 4222 Ne AB 2
B 223 Doopy
T, = 12100(160) gas PEl

12285(40) Ne ABZ

+

A 229 Doch
T, = 9120(160) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
zg 1 C=N stretch 1860(40) gas PE 1

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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X zllg Deohy

Vib. No. Approximate em~1 Med. Type Refs.

sym, type of mode meas.
z; 1 C=N stretch 2120(40) gas PE 1

a %(2\)1).

References
1c. Baker and D. W. Turner, Proc. Roy. Soc. {London)
A308, 19 (1968).
23 Fulara, S. Leutwyler, J. P. Maier, and U.
Spittel, J. Phys. Chem. 83, 3190 (1985).
ONCN™*
F 2a* Cs
T, = 65100(1200) gas PE!

E 2a" Ce
T, = 61100(1200) gas PE!

0 2a’ Cs
T, = 47120(800) gas PE!

¢ 2" Cs
T8 = 28400(560) gas PE}
B 2a' Ce
T2 = 23080(560) gas PEl

K 2 Cs
T8 = 21220(560) gas PEL

X 2n Co
a8 From vertical ionization potential.
References

1g. Jonkers, R. Mooyman, and C. A. de Lange, Chem.
Phys. 57, 97 (1981).

P
C ZTZ T4
Tod ~ 41200 gas PEL:Z

Jahn-Teller splitting ~ 9300 gas pel,2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

B 2ny T4
T,2 = 21860(500) gas PEL:2

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

a; 1 Sym. stretch 540(40) gas PE 1,2

K 21,0 T4

T,2 = 8880(800) gas PED.2

Jahn-Teller splitting ~ 1130 gas pel.2

b4 2gb Td

Jahn-Teller splitting ~ 2820 gas pel.2

a The first ionization potential of Py is taken as
9.10(5) eV, as in Ref. 2. T, values are given with
respect to onset of the transition.

Ref. 2 reverses the assignment of these two bands.

References

1c. R. Brundle, N. A. Kuebler, M. B. Robin, and H.
Basch, Inorg. Chem. 11, 20 (1972).

25, Evans, P. J. Joachim, A. F. Orchard, and D. W.
Turner, Int. J. Mass Spectrom. Ion Phys. 8, 41
(1972).

NCNO

An absorption maximum has been reported3’9 at 216 nm,
with absorption extending beyond 200 nm.

A weaker absorption maximum occurs near 270 nm, with
a long wavelength threshold near 400 nm.

K Ia® Cs Structure: PFL1

T, = 11339 gas ABL:3.7pFll  A-X 540-971 nm
Threshold for photodissociation into CN and NO at
17085.9.10  Extensively perturbed by interaction

with high vibrational levels of the ground state.l]

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 1 C=N stretch 1956 gas PF 11
2 N=0 stretch 1485 gas PF 11
3 C-N stretch 918 gas PF 11
4  NCN bend 543 gas AB,PF 7,11
5 CNO bend 212.5 gas AB,PF 7,11
a" 6 Torsion 411 gas PF 11
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ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

Tpad ~ 14 us  gas LF8,12, Tflyor > 40 us for all
Tevels below D, (17085) LFl2,
A =4.76(2); B = 0.167(3) pFll
X Cq Structure: Mwé,4
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a' 1 C=N stretch 2170.0 gas IR 6
2 N=0 stretch 1501.0 gas IR 6
3  C-N stretch 820.0 gas IR 3,6
4  NCN bend 588.5 gas IR 6
5 CNO bend 212.0(2) gas IR 5
a" 6 Torsion 264.2 gas IR 5

Ay = 2.709; By = 0.180; C, = 0.168 MW2,41R5

1

5F. M. Nicolaisen and 0. J. Nielsen, J. Mol. Struct.
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Tyler, J. Chem. Soc., Faraday Trans. 2 74, 1393
(1978).

62, 1869

ch9, 97 (1978).
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B
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and C. Wittig, J. Chem. Phys. 79, 2088 (1983).

I. Nadler, J. Pfab, H. Reisler, and C. Wittig, J.
Chem. Phys. 81, 653 (1984).
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2F%

22:u Doy

= 84880(1000) gas PE2

2

Zg Dooh

= 76000(1000) gas PEl,2
211u Do

= 59060(1000) gas PEL,2

389

A zﬂg Doy
T3 = 52600(1000) gas PEL2
X Zﬂu Doy
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
$§ 1 C=C stretch  2420(80) gas PE 2
2 CF s-stretch 825(80) gas PE 2

3 From vertical ionization potential.

References

1g. Bieri, E. Heilbronner, J.-P. Stadelmann, J.
Vogt, and W. von Niessen, J. Am. Chem. Soc. 99,
6832 (1977).
G. Bieri, A.
Chem. Phys. 49, 213 (1980).

CoCc13% 2

D Zzz Deoh

To = 62287(160) gas PEL
(o ZX; Doohy

To = 53816(160) gas PEl
g ZHu Doy

To = 35178(160) gas PEL
T = 2850 ns gas PEFCO4

A 2H9,3/2 Dooh

To = 26962.8(3) gas EF5:8LF7 A-X 360-496 nm

26637(10) Ne ABD A-X 341-375 nm

Schmelzer, L. Asbrink, and M. Jonsson,

Vib. No. em~1 Med.

sym.

Approximate
type of mode

Type Refs.
meas.

C=C stretch 2223(5) Ne AB 6

2 CCl stretch 484.2(3)bgas EF,LF 5,7,8

486(5) Ne AB 6
Bend

205(3)¢ gas LF 7

207(5)¢ Ne AB 6

T = 13(2) ns gas EF2PEFCO%; £30 ns gas PIFCO3

A = -565(80) gas EFf5

J. Phvs. Chem. Ref. Data. Vol 17. Nn_ 9

1Q8RK
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390 M. E. JACOX
X 2my 372 Doh Structure: UV2
’ Vib. No. Approximate em™d Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs,
sym. type of mode meas.
st 1 C=C stretch  2172(2) gas EF 3
z; 1 C=C stretch 2107.2(3)9gas EF,LF 5,7,8 2 CCl stretch 878(2) gas EF 3
2 CC1 stretch 503.8(3)8gas EF,LF 5,7,8 3 CBr stretch 334(2) gas EF 3
I, 4 Bend 317.8(3)Cgas EF,LF 5,7,8 n 4 CCCl bend 304(2)2 gas EF 3
m, 5 Bend 233C gas LF 7 5  CCBr bend 182(2)3b gas EF 3
A = -240(120) gas EF = 21(2) ns gas PEFCO3
A = A-1900 gas EF3
a ¢,35¢1%
2-"Cla.
b 495 for A an,l/Z‘ 2
C 1(2v4). Xem3p Coy
d 2101.0(3) for X _2m, 1/2,8
e 514.0(3) for X 2m, 1/5.8
Vib. No. Approximate em~1 Med. Type Refs.
References sym. type of mode meas.
1g. Heilbronner, V. Hornung, and E. Kloster-Jensen, .
Helv. Chim. Acta 53, 331 (1970). g¥ 1 C=C stretch  2011(2) gas EF 3
2M, Allan, E. Kloster-Jensen, and J. P. Maier, J.
Chem. Soc., Faraday Trans. 2 73, 1417 (1977). 2 CCl stretch  1017(2) gas EF 3
3. Dujardin, S. Leach, G. Taieb, J. P. Maier, and
W. M. Gelbart, J. Chem. Phys. 73, 4987 (1980). 3 CBr stretch 405(2) gas EF 3
43. p. Maier and F. Thommen, Chem. Phys. 70, 325
(1982). i 5 CCBr bend 246(2)® gas LF 3
5p. Klapstein, J. P. Maier, and W. Zambach, Chem.
Phys. 77, 463 (1983).
65, Leutwyler, J. P. Maier, and U. Spittel, Mol. 3
Phys. 51, 437 (1984). A = ~-1000 gas EF
73.°p. Maier and L. Misev, Int. J. Mass Spectrom.
Ion Proc. 58, 243 (1984). a .
8p. Klapstein, R. Kuhn, and J. P. Maier, J. Electron b Tentat1ve assignment.
Spectrosc. Relat. Phenom. 35, 171 (1985). #(2vg).
cic=cBrt References

1E. Heilbronner, V. Hornung, and E. Kloster-Jensen,
Helv. Chim. Acta 53, 331 (1970).

2J. P. Maier and F. Thommen, Chem. Phys. 70, 325
(1982).

3p. Klapstein, J. P. Maier, M. Ochsner, and W.

+
b 2s Cooy

T, = 60432(160) gas PEl

T 25t Cay Zambach, J. Electron Spectrosc. Relat. Phenom. 34,
161 (1984).
T, = 49136(160) gas PE!
) CoBr3 2
B cn Co
v D 223 Deopy
T, = 33080(160) gas PE! 1
T, = 58334(160) gas PE
v 2z 1100 ns gas PEFCO?
) C 22; Deoh
A “n Coo
3/2 v T, = 48168(160) gas PE!

T, = 21441 gas EF3 A-K 426-550 nm

B 2n, Dech

T, = 29369(160) gas PE!
t 2 1500 ns gas PEFCO3
A = -323(160) gas PEl

t Mlun Phan Daf Nata VAl 17 Na 2 1088
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ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

A Z1g,1/2 Dwh

To © 22188(80) gas PELEFY A-X 467-648 nm

X 2Hu,3/2 Deopy Structure: U2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

2; 2 CBr stretch 278 gas EF 4

m; 4 Bend 257b¢  gas EF 4

m, 5 Bend 112> gas EF 4

¢ = 27(3) ns gas EFZ; 25(3) ns gas PEFCO3

A 2ng, 372 Dap
T, = 19855.9(3) gas EF%7,LF6 A-X 438-648 nm

19548(4) Ne ABS E-X  448-511 nm

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

zg 1 C=C stretch 2067.0(3) gas EF,LF 4,6,7
2 CBr stretch 320.7(3) gas EF,LF 4,6,7

ng 4 Deformation 299.0(3)Pgas EF,LF 4,6,7

m, 5 Deformation 134.9(3)Pgas EF,LF 4,6,7

ac 798r§.

b {fous)’

C Tentative value.

References

g, Heilbronner, V. Hornung, and E. Kloster-Jensen,
Helv. Chim. Acta 53, 331 (1970).

M, Allan, E. Kloster-Jensen, and J. P. Maier, J.
Chem. Soc., Faraday Trans. 2 73, 1417 (1977).

Vib. No. Approximate em-1 Med. Type Refs.
Sym. type of mode meas.
5§ 1 C=C stretch 2190 gas EF,LF 4,6
2194(5) Ne AB 5
2 CBr stretch 282.7(3) gas EF,LF 4,6,7
293(5) Ne AB 5
My 4 Bend 263b gas EF 4
259(5)> Ne AB 5
240(5)b
I, 5 Bend 1190 gas EF,LF 4,6
135(5)b Ne AB 5
126(5)b
T = 29(3) ns gas EFZ; 31(3) ns gas PEFCO3
X 20, 172 Den
To = 1372(80) gas PELEF?
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
Iy 1 C=C stretch  2065.1(3) gas EF 4,7
2 CBr stretch 318.4(3) gas EF 4,7
Iy 4 Bend 294.5(3)Pgas EF 4,7
O, 5 Bend 132.6(3)bgas EF 4,7

33. P. Maier and F. Thommen, Chem. Phys. 70, 325

(1982).

4p. Klapstein, J. P. Maier, and W. Zambach, Chem.

Phys. 77, 463 (1983).

55, Leutwyler, J. P. Maier, and U. Spittel, Mol.

Phys. 51, 437 (1984).

J. P. Majer and L. Misev, Int. J. Mass Spectrom.

Ion Proc. 58, 243 (1984).

D. Klapstein, R. Kuhn, and J. P. Maier, J.
Electron Spectrosc. Relat. Phenom. 35, 171 (1985).

(:;girgg
+
h] ZEU Deopy

T, = 52040(160) gas PEl

C 22; Deohy

T, = 41874(160) gas PE!

B zﬂu Deopy
T, = 25334(160) gas PEl
¢ 2 3000 ns gas PEFCO3

A = -1694(160) gas PEl

A Zﬂg,l/z Deohy
T

o = 17912(80) gas PElEF?

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

zg 2 CI stretch 195 gas EF 4

g 4  Bend 224 gas EF 4

t = 52(3) ns gas EF2PEFCOS

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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392 M. E. JACOX

K 2ng 3/ Oup cinco™
T, = 12971 gas EF% A-X 670-846 nm F 2n Cs
12987(3) Ne ABS  A-% 613-770 nm T2 = 63660(240) gas pel
Vib. No. Approximate em~t Med. Type Refs. Vib. No. Approximate em™t Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
zg 1 C=C stretch 2146(5) Ne AB 5 a' 1100(80) gas PE 1
2 CI stretch 204 gas EF 4

195(5) Ne AB 5
E 2p Ce
ng 4 Bend 2253b  gas EF 4
Ta = 55430(240) gas PE!
227(5)2 Ne AB 5
Structure with band spacings of either 850 or

1900(50).
< = 25(3) ns gas PEFCO3
0 2a" Co
% 2y 172 Deh T3 = 45180(240) gas PEL
T, = 3630(80) gas pelerd
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 910(80) gas PE 1
55 1 CC stretch 1990 gas EfF 4
2 CI stretch 234 gas EF 4
8,C 2a",2a' Cg
ng 4 Bend 2148 gas EF 4
T3 = 25420(240) gas PEL
m, 5 Bend 942 gas EF 4

A 2p Cs

) T2 = 7420(240) gas PE!
X “Hy 372 Doh

X 2a" Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
5§ 2 CI stretch 242 gas EF 4
Mg 4 Bend 2212 gas EF 4 a' 1110(40) gas PE 1
m, 5 Bend 1018 gas EF 4 600(40) gas PE 1
& 3(2vy).
Tentative value. 3 From vertical ionization potential.
References References
1E. Heilbronner, V. Hornung, and E. Kloster-Jensen, 1p, C. Frost, C. B. MacDonald, C. A. McDowell, and
Helv. Chim. Acta 53, 331 (1970). N. P. C. Westwood, Chem. Phys. 47, 111 (1980).

2. Allan, E. Kloster-Jensen, and J. P. Maier, J.
Chem. Soc., Faraday Trans. 2 73, 1417 (1977).
33. P. Maier and F. Thommen, Chem. Phys. 70, 325

(1982).
4p. Klapstein, J. P. Maier, and W. Zambach, Chem.
Phys. 77, 463 (1983).
55. Leutwyler, J. P. Maier, and U. Spittel, Mol.
Phys. 51, 437 (1984).

t Dhue Mham Raf Nata Vol 17. No. 2. 1988
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ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

grNCO™
F 2 Cs
T8 = 62040(240) gas PEl

vib. No. Approximate em™d Med. Type Refs.

sym. type of mode meas.
a' 750(80) gas PE!
E 2A Cq

T2 = 53740(240) gas PEl

Structured, with band separations varying from 700
to 850.

) ZAH CS

T8 = 44540(240) gas PEL

c 2 Cs

T8 = 22190(240) gas PEl

B 2a" Cs
T3 = 20820(240) gas PEL

K2 Cs
T4 = 5970(240) gas PE!

% 2" Cs

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' . 1100(40) gas PE 1

520(40) gas PE 1

@ From vertital ionization potential.

References

1p. C. Frost, C. B. MacDonald, C. A. McDowell, and
N. P. C. Westwood, Chem. Phys. 47, 111 (1980).

INCO*
2p1
F 25 Cs

T = 61800(240) gas PEL

2
E e Cs

T2 = 52440(240) gas PEl

b 2" Cs
T = 46070(240) gas PEl
T Cs
Ta = 21300(240) gas PEl

B 2a" Cs
T = 18320(240) gas PEl

A 2p Cs

T2 = 5570(240) gas PEL

X 2a" Cs

393

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 2070(40) gas PE 1

420(40) gas PE 1

3 From vertical jonization potential.

References
Ip. ¢. Frost, C. B. MacDonald, C. A. McDowell, and
N. P. C. Westwood, Chem. Phys. 47, 111 (1980).
FSCN*
G 2n Cs

T2 = 68300(1000) gas PE!

F 2n' Cs

T& = 53800(1000) gas PEL

E 2p" Cs
T2 = 52200(1000) gas PE!

D 2a* Cs
T = 34450(320) gas PE!

C 2" Ce
T3 = 23960(1000) gas PEL

B 2a' Cs

T = 21460(320) gas PEl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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394 M. E. JACOX

K 2n Cs X 2a Cs
T3 = 19900(1000) gas PEL
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
X 2" Ce
a' SC1 stretch 570(50) gas PE 1
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a Fpom vertical ionization potential.
a' SF stretch 840(50) gas PE 1 b May be a vibrational component of the B state.
References
& From vertical ionization potential. ip, ¢. Frost, C. B. MacDonald, C. A. McDowell, and
N. P. C. Westwood, J. Am. Chem. Soc. 103, 4423
(1981).
References 2H. teung, R. J. Suffolk, and J. D. Watts, Chem.

Phys. 109, 289 (1986).
1g. Jonkers, 0. Grabandt, R. Mooyman, and C. A. de
Lange, J. Electron Spectrosc. Relat. Phenom. 26,

147 (1982). BrSCNY
G 2 Ce
Cc1ScCN*
T8 = 55830(560) gas PE!
g 2a Cs
T2 = 57280(560) gas PE! F 2t Ce
T2 = 37680(320) gas PEL
F 2n Ce
T2 = 40260(320) gas PE! E 2a" Ce
T2 = 30180(320) gas PE!
E 2pn Cs
T2 = 32440(320) gas PE! b 2n* Ce
T4 = 25580(320) gas PEL
0 2a' Cs
Ta& = 25900(320) gas pel Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
C2ab ¢
a’ 400(60) gas PE 1
T8 = 22830(320) gas PEL
B 2a c
s C 2a Cs

T2 = 20980(320) gas PEL
T2 = 19280(320) gas PEL

A 2n Cs

Vib. No. Approximate em~1 Med. Type Refs.
T2 = 17910(320) gas PE! sym. type of mode meas.
Vib. No. Approximate eml Med. Type Refs. a' 1 CN stretch 2050(60) gas PE 1
sym. type of mode meas.
a' 680(40) gas PE 2

B 2 Cs

T2 = 17180(320) gas PE!

K 2p Cs

T8 = 13150(320) gas PEl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES 395

£ 2" Cs

vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' SBr stretch 450(50) gas PE 1

References

1p. €. Frost, C. B. MacDonald, C. A. McDowell, and

N. P. C. Westwood, J. Am. Chem. Soc. 103, 4423
(1981).

ISCN™*

b 2a’ Ce

74 = 24500(800) gas PEl
¢ 2a" Cs

T8 = 18000(800) gas PE!

B 2A' Cs

T3 = 17020(800) gas PEL

A 2 Ce
T3 = 13960(800) gas PEL

X 2" Cs
2 From vertical ionization potentials.

References

1y, Leung, R. J. Suffolk, and J. D. Watts, Chem.
Phys. 109, 289 (1986).

Cl1SeCN™

< 2

g 2 Cs

T® = 54540(320) gas PEL

F2p Cs
T2 = 38000(320) gas PE!

E 2a" Cs
T3 = 20530(320) gas PEL
] 2as ~

T2 0) gas PEl

B,C 2a",2a' g

T3 ~ 21800 gas PEl

K 2ar Ce

T3 = 18070(320) gas PEl

X 2n* Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' SeCl stretch 440(50) gas PE 1

a From vertical ionization potentials.

References

1g. Jonkers, R. Mooyman, and C. A. de Lange, Mol.
Phys. 43, 655 (1981).

BrSeCNY
G 2n Cs
T& = 54620(320)

F2n Cs
T2 = 35660(320)

E 2a" Cs
T2 = 28640(320)

0 2a* Cs

T& = 26300(320)

2 Ce
T2 = 20740(320)

gas pEl

gas pel

gas pel

gas pel

gas pel

Vib. No. Approximate em™1

Med. Type Refs.

sym. type of mode meas.

a' 1 CN stretch

1850(50) gas PE 1

B 2a" Cs
T2 = 18150(320)

K 2n Cs
T3 = 13720(320)

gas pEL

gas pel

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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396 M. E. JACOX

X 2p" Ce

Vyib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

al SeBr stretch 360(50) gas Pt 1

a From vertical ionization potentials.

References
1g. Jonkers, R. Mooyman, and C. A. de Lange, Mol.
Phys. 43, 655 (1981).
(NO)S
K 28, Coy
Dissociative state, with onset at 10700{1000) and
maximum at 16400(1000).

% 2a Coy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 NO stretch 2017(160) gas PE 1

References

1g . carnovale, J. B. Peel, and R. G. Rothwell, J.
Chem. Phys. 84, 6526 (1986).

N>SE
Tabs 51310(320) gas PEL:2

Tab = 32190(320) gas PEL:

T 28y, D2h
T2 = 15000(320) gas PEL.Z

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

790(80) gas PE 1

450(80) gas PE 1

B ZB3u Dzn
T3 = 5160(320) gas PEL2

.1 Phue them. Ref. Data. Vol. 17. No. 2, 1988

X 2839 D2
T2 = 3630(320) gas PEL:2

X 2829 Dop
Vib. No. Approximate em~l Med. Type Refs.
sSym. type of mode : meas.

810(80) gas PE 1

470(80) gas PE 1

a From vertical jonization potential. o7 .
b A large number of transitions have been calculated3
to occur in this energy region.
References
1p. ¢. Frost, M. R. LeGeyt, N. L. paddock, and N. P.
C. Westwood, J. Chem. Soc., Chem. Commun, 217
(1977).
2R H. Findlay, M. H. Palmer, A. J. Downs, R. G.
Egdell, and R. Evans, Inorg. Chem. 19, 1307 (1980).
W. von Niessen, J. Schirmer, and L. S. Cederbaum,
J. Chem. Soc., Faraday Trans. 2 82, 1489 (1986).
CI1N%
F 2 Cs
T3 = 67210(500) gas PE!

E 2a" o
Ta = 58010(500) gas PEl

b 2a' Ce
Ta = 46470(240) gas PEl

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 2100(60) gas PE 1

1280(60) gas PE 1

B,C 2a",2a' g4

Ta = 25740(240) gas PEL

2
K 2ar Cs

T& = 14520(240) gas PEL
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ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES 397

1 zAn CS

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a! 730(60) gas PE 1

a From vertical ionization potential. The adiabatic
ground-state ionization potential may lie 730(60)
Tower, increasing each T value by that amount.

References
1. C. Frost, C. B. MacDonald, C. A. McDowell, and
N. P. C. Westwood, Chem. Phys. 47, 111 (1980).

BriN%

F2a Ce

T8 = 64630(500) gas PE}

E 2a" Cq
T3 = 56800(500) gas PEL

b 2a* Ce

T3 = 45340(240) gas PE!

X 2a" Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 710(60) gas PE 1

2 rrom vertical jonization potential. The adiabatic
ground-state ionization potential may lie 710(60)
Tower, increasing each T value by that amount.

References

1p. ¢. Frost, C. B. MacDonald, C. A. McDowell, and
N. P. C. Westwood, Chem. Phys. 47, 111 (1980).

COo

A broad, weak absorption with maximum at 406 nm has
been assigned” to CO, trapped in a COp matrix. The
threshold for the photodissociation o% €03 into COp
+ 0 in this system lies near 500 nm.

X Coy Structure: IR3MOS
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.

a; 1 C=0 stretch 205323 Ar IR 2

Vib. No. Approximate em™l Med. Type Refs. 2045 o, IR 1,3
sym. type of mode meas.
2 0~0 stretch 1070 Ar IR 2
a' 1940(80) gas PE 1 1073 €0 IR 1,3
3  C~0 stretch 593 o, IR 1,3
b, 5 C-0 stretch 975 Ar IR 2
C 2 Cs
972 €0, IR 1,3
T& = 22190(240) gas PEL
6 0~C=0 bend 564 Ar IR 2
Vib. No. Approximate em™1 Med. Type Refs. 568 €0, IR 1,3
sym. type of mode meas.
a' 1870(80) gas PE 1
2 Fermi resonance with overtone of fundamental at 975
leads to appearance of another very prominent ab-
sorption at 1894 (1880 in COy matrix experiments).
B 2p Cs

T2 = 19690(240) gas PEl

2
K 2pr Cq

T3 = 11130(240) gas PEl

References

IN. 6. Mol1, D. R. Clutter, and W. E. Thompson, J.
Chem. Phys. 45, 4469 (1966).

E. Weissberger, W. H. Breckenridge, and H. Taube,
J. Chem. Phys. 47, 1764 (1967).
3M, E. Jacox and D. E. Milligan, J. Chem. Phys. 54,
919 (1971).

P. R. Jones and H. Taube, J. Phys. Chem. 75, 2991
(1971).
53. A. Pople, U. Seeger, R. Seeger, and P. von R.
Schleyer, J. Comput. Chem. 1, 199 (1980).
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F>BO ?
c2a b Cpy
T, = 22390.9(4)  gas EM3  C-% 446-447 nm

gas EML»2 C-A 554-633 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 BF stretch 875 gas EM 1

3 BFy "scissors” 480.6 gas EM 1,2

Co = 0.176 EM3

A 281 b Coy
T, = 52200 gas EM:Z  C-A 554-633 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 BO stretch 1369 gas EM 1

2 BF stretch 856.0 gas EM 1,2

3 BF, "scissors" 491.0 gas EM 1,2

2,0 cyy

Co = 0.176 EM3

a 1llp.
b See Ref. 4.

References

1s. L. N. G. Krishnamachari and B. R. Vengsarkar,
Proc. C. S. I. R. Sympos. Banaras, 1963, p. 87;
Proc. Ind. Acad. Sci. A6l, 172 (1965).

2C. W. Mathews and K. K. Innes, J. Mol. Spectrosc.
15, 199 (1965).

3C. W. Mathews, J. Mol. Spectrosc. 19, 203 (1966).

4R. N. Dixon, G. Duxbury, R. C. Mitchell, and J. P.
Simons, Proc. Roy. Soc. (London} A300, 405 (1967).

BF%
1] ZE' D3h

T, = 35260(240) gas PE!

Vib. No. Approximate em~t Med. Type Refs.
sym. type of mode meas.
ai -1 BF stretch 730(30) gas PE 1

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

C 2a3 D3
T, = 27510(240) gas PED.Z

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

aj 1 BF stretch 830(20) gas PE P

B 2e' D3p

T, = 10890(240) gas PEL?

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

aj 1 BF stretch 770(60) gas PE 1

A 2gn Da3p

T, = 5890(240) gas PE!
R a3 D3h

References
1p_ J. Bassett and D. R. Lloyd, J. Chem. Soc. A 1551
(1971).
2c. F. Batten, J. A. Taylor, B. P. Tsai, and G. G.
Meisels, J. Chem. Phys. 69, 2547 (1978).
BCc1% @
E 2p§ D3p

T, = 49200(560) gas PElL

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

aj 1 80O stretch 440(60) gas PE 1

b 2’ Dap
To = 29700(320) gas PE!

A shoulder 1450(160) above the band maximum may
result from spin-orbit coupling or from the Jahn-
Teller effect.

A broad absorption with maximum at 320 nm (31200)
which appears on argon-resonance photolysis of BCl,
jsolated in an argon matrix and which can be
destroyed by prolonged exposure of the sample to
340-600 nm radiation has been assigned? to the 0-%
transition of BC13.
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¢ 2n D3h
T, = 20800(320)  gas pel

yib. No. Approximate em~l Med. Type Refs.
Sym. type of mode meas.
aj 1 BC1 stretch 440(30) gas PE 1

B 2€' D3p
Tb = 8230(240) gas pEl

R 2" D3n
T, = 4440(480) gas PE!
x D3n

B 2" D3p
TC = 9680(480) gas PEL

A 2g DETN
TP = 5000(400) gas PE!

Spin-orbit splitting ~ 1130.

Vib. No. Approximate

Med. Type Refs.

% 28 D3p
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
! 3 BBr stretch 930 Ar IR 2
a 1lp.

b gnset of transition.

C from vertical ionization potential.

sym. type of mode meas.
¢! 3 BCT stretch 1090 Ar IR 2
a llg,

b fyom vertical ionization potential.

References
1p. J. Bassett and D. R. Lloyd, J. Chem. Soc. A 1551
(1971).
23. H. Miller and L. Andrews, J. Am. Chem. Soc. 102,
4900 (1980).
BBr% 2
F

T~ 53500(480) gas PEL

E 2a4 Dan

T, = 49380(560) gas PE!

5 2g Dap

TP = 25500(400)  gas pel
Spin~orbit splitting = 2180(160)

A broad absorption with maximum at 355 nm (28200)
which appears on argon-resonance photolysis of BBra
jsolated in an argon matrix and which can be
destroyed by prolonged exposure of the sample to
340-600 nm radiation has been assigned2 to the D-X
transition of BBri.

C 23 D3h
T, = 19200(480) gas PE!

References

1p. J. Bassett and D. R. Lloyd, J. Chem. Soc. A 1551
(1971).
23. H. Miller and L. Andrews, J. Am. Chem. Soc. 102,

4900 (1980).

+
BIY
E A} D3p
T, = 47200(400) gas PE!
p 2 Dap
T, = 24450(480)  gas pEd
Spin-orbit splitting = 4030(80).
C 23 D3h
T, = 18640(400) gas pel
g 2gv Dap
T,3 = 8310(400) gas PEl
Spin-orbit splitting = 810(160).
A ZE' D3h
T 2 = 4840(400) gas PE!
Spin-orbit splitting = 1450(160).

% 2y D3h

a onset of transition.

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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References

1p. J. Bassett and D. R. Lloyd, J. Chem. Soc. A 1551
(1971).

ATF%
E 2af D3

18 = 37840(320) gas PEl

¢,0 2r8,2%€' D3

T3 = 13070(320) gas PEL

B 2 D3p

T8 = 5240(320) gas PEl

% 2n5 D3

a Fyom vertical ionization potentials.

References

15. M. Dyke, C. Kirby, A. Morris, B. W. J. Gravenor,
R. Klein, and P. Rosmus, Chem. Phys. 88, 289
(1984).

e
A1C13

E 2Af D3h

T2 = 31950(320) pel,2

gas
D 2¢ D3p

T2 = 16380(320) gas PEL:Z

C 2a3 D3p

T2 = 10650(320) gas PEL:?

g 2gv D3p

T2 = 5810(320) gas PEL.Z

K 2

T8 ~ 3700

D3p

gas pel.2

% Zng D3p

a Fpom vertical ionization potentials.

References

IM. F. Lappert, J. B. Pedley, G. J. Sharp, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
3, 237 (1974).

25. K. Barker, M. F. Lappert, J. B. Pedley, G. J.
Sharp, and N. P. C. Westwood, J. Chenm. Soc., Dalton
Trans. 1765 (1975). )
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Al1Br3

E2af D3h

T2 = 34860(320) gas PEL.?

b 2e Dap

T2 = 18100(320) gas PEL.Z
Spin-orbit spiitting = 2500(320) gas

C 2n3 D3
73 = 11780(320) gas PEL:2
B ZE"b D3h
T3 = §700(320) gas PEL-?
A ZE'b D3h
T2 = 5000(320) gas PEL.2

X ZAé D3p

a From vertical ionization potentials.

pel,2

b K and B levels mixed by spin-orbit interaction.

References
IM. F. Lappert, J. B. Pedley,

3, 237 (1974).
2G. K. Barker, M.
Sharp, and N. P. C. Westwood,
Trans. 1765 (1975).

G. J. Sharp, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.

F. Lappert, J. B. Pedley, G. J.
J. Chem. Soc., Dalton

F>CN
C 2A1 Coy Structure: ABl
T, = 27639.8 gas ABl  C-% 338-362 nm
27650(40) Ar ABZ  C-% 338-362 nm
27660(40) N, ABZ  C-X 338-362 nm
Vib. No. Approximate em~ L Med. Type Refs.
sym. type of mode meas.
ap 1 N stretch 1884 gas AB 1
1808(80) Ar AB 2
1879(80) N, AB 2
2 CF stretch 900 gas AB 1
3 CFp "scissors" 568 gas AB 1
586(80) Ar AB 2
641(80) Np AB 2
Co = 0.196  ABL
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% 28, Coy Structure: Al B 2ay Coy
—_— T, = 24850(900) gas PEL:2
yib. No. Approximate em™1 Med. Type Refs.
Sym. type of mode meas.
y K 28, Coy
a; 1 C=Nstretch 1732  Ar IR 2 T, = 8630(320) gas PEL:2
1771
2 CF stretch 955 Ar IR 2 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
by 4 OPLA 660 Ar IR 2
by 5 CF stretch 1257 Ar IR 2 ag 1 €O stretch 1430(40) gas PE 1,2
6 CFp rock 497 No IR 2 2 CFp stretch 920(40) gas PE 2

3 CFp "scissors" 505(40) gas PE 2

Co = 0.195 AB!

X 2B c
. . . . 2 2v
a Strong Fermi resonance interaction with (vg + vg)
(Ay).
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
References
IR, N. Dixon, G. Duxbury, R. C. Mitchell, and J. P. a; 1 CO stretch 1550(40) gas PE 1,2
Simons, Proc. Roy. Soc. (London) A300, 405 (1967).
2M. E. Jacox and D. E. Milligan, J. Chem. Phys. 48, 3 CFp "scissors” 530(40) gas PE 1,2
4040 (1968).
F’zg(t()*k 2 From vertical ionization potential.

F 28 c
1 2v References
T8 = 54700(900) gas PEL.?
1¢. R. Brundle, M. B. Robin, N. A. Kuebler, and H.
Basch, J. Am. Chem. Soc. 94, 1451 (1972).

Vib. No. Approximate em™1 Med. Type Refs. 2R, K. Thomas and H. Thompson, Proc. Roy. Soc.
sym. type of mode meas. (London) A327, 13 (1972).
a; 2 CF stretch 760(40) gas PE 1,2 cl1co™
A 2A1 Coy )
To® = 62450(320) gas PEL:Z
E 2A1 Coy
T, = 49000(500) gas PEL.2 G %8, Coy
Tab = 44860(320) gas PEL.2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a1 490(40) gas PE 2
a; 1 CO stretch ~1000 gas PE 1
C.0 285,28, Cpy
To = 31390(320) gas PEL.? F 28, Coy
Tod = 41230(320) gas PEL2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 1 €O stretch 1500(40) gas PE 2
3 CFp "scissors" 555(40) gas PE 2 a; 3 CClp “scissors" 280(40) gas PE 1,2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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E 2a, Coy

Tod = 38290(320) gas PEL.Z

Vib. No. Approximate em™ Med. Type Refs.
sym. type of mode meas.

a; 1 Co stretch 1460(20) gas PE 2

2 CClp stretch 560(60) gas PE 1,2
3 CClp "scissors" 270(50) gas PE 1,2

0 2a, Coy

T 2 = 14850(320) gas PEL.?

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a; 3 CClp "scissors" 290(40) gas PE 1,2
T 2A2 sz

T30 = 12100(560) gas PEL2
‘R,B 281,28, Cp,

Tab = 8500(1000) gas PEL,2

% 28, Cay

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

a; 3 CClp "scissors” 285(40) gas PE 1,2

2 The first ionization potential is taken as 11.55(2)
Ref. 2 estimates an

eV, the value given by Ref. 1.

adiabatic ionization potential of 11.2 eV.

From vertical jonization potential.

References

Ip. Chadwick, :Can. J. Chem. 50, 737 (1972).
Roy. Soc.

2R. K. Thomas and H. -Thompson, Proc.
(London) A327, 13 (1972).

FoCcs™

b 2a, Coy

T, = 57690(320) gas PEL™3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

M. E. JACOX

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

ap 2 CFp stretch 700(40) gas PE 1-3
3 CFy "scissors" 500(40) gas PE 1,3

T 28y Cay

T3 ~ 48200 gas PELS3

B 2A1 Coy

T, = 35420(320) gas PEL™3

Vib. No. Approximate em™l Med. Type Refs.

sym. type of mode meas.

a; 1 CS stretch 1160(60) gas PE 1-3
2 CFp stretch 694(40) gas PE 3
3 CFp "scissors" 462(40) gas PE 3

K 28 Cay

T, = 7020(320) gas PEL™3

Yib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 1 CS stretch 1360(60) gas PE 1-3
2 CFp stretch 730(40) gas PE 1-3
3  CFp "scissors™ 480(40) gas PE 1,3

X 282 Coy

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a; 1 CS stretch 1350(40) gas PE 1-3
2 CFp stretch 758(40) gas PE 3
3 CFp "scissors" 460(40) gas PE 1-3

2 From vertical ionization potential.
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References References

1¢. wittel, A. Haas, and H. Bock, Chem. Ber. 105, 1. Wittel, A. Haas, and H. Bock, Chem. Ber. 105,
3865 (1972). 3865 (1972). -
24. W. Kroto and R. J. Suffolk, Chem. Phys. Lett.

17, 213 (1972).

35, W. Mines, R. K. Thomas, and H. Thompson, Proc. lol | 23(355'*

Roy. Soc. (London) A333, 171 (1973).

R 2A1 Cav
Fcics™ T, = 68420(320)  gas pgl-3
F2n ¢
s G 232 Coy

T2 = 62930(400) gas pel
T, = 51480(320)  gas pgl-3

E2n Cs

F ZB1 Coy
T2 = 51640(400)  gas ppl

T, = 43410(320)  gas pgl-3

) ZAn CS
Vib. No. Approximate em™1 Med. Type Refs.
T8 = 32110(320) gas pel sym. type of mode meas.
Vib. No. Approximate et Med. Type Refs. a; 3 CCly ngcissors" 270(80) gas PE 3
sym. type of mode meas.
ap 1 CS stretch 1130(40) gas PE 1
E 2A1 Coy

T, = 37280(320)  gas pgl-3

C 2 Ce
Vib. No. Approximate em™L Med. Type Refs.
T8 = 27270(320) gas ped sym. type of mode meas.
B 2a* Cs aj 2 CClp stretch  380(60) gas PE 1,3
78 = 21380(320) gas PE!
A 2a" Cs b 2a, Coy
T3 = g070(320) gas PE! 1a = 24850(320) gas PEIT3
Vib. No. Approximate em™L Med. Type Refs. Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a' 1 CS stretch 1080(40) gas PE 1 a; 3 cClp ngcissors" 260(40) gas PE 1,3
% 2a Cs T 28, Cav
13 = 22350(320) gas PEL3
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
. sym. type of mode : meas.
a' 1 CS stretch 1130(40) gas PE 1

a; 3 ccip ngcissors” 255(80) gas PE 3

3 From vertical ionization potentials.
B 2n Cav

T, = 16620(320)  gas pgl-3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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A 231 Coy 2 From vertical ionization potentials.
T, = 8390(320) gas PEL-3
° References
Vib. No. Approximate em~1 Med. Type Refs. 1y, Bock, S. Aygen, P. Rosmus, B. Solouki, and E.
sym. type of mode meas. Weissflog, Chem. Ber. 117, 187 (1984).
a; 1 CS stretch 900(60) gas PE  1-3 t-NoF3
T, = 42000(1600) gas PE!
X 28, Coy
A zAu Con
Vib. No. Approximate em™ ! Med. Type Refs. T, = 6860(1200) gas pel
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
ag 1 (S stretch 1060(40)b gas PE 1,3 sym. type of mode meas.
3 CCl, "scissors" 265(40) gas PE 1,3
ag 980(80) gas PE 1
2 From vertical jonization potential.
b Tentative assignment. X 2Ag Coh
References References
1p. Chadwick, Can. J. Chem. 50, 737 (1972). 1c. R. Brundle, M. B. Robin, N. A. Kuebler, and H.
K. Wittel, A. Haas, and H. Bock, Chem. Ber. 105, Basch, J. Am. Chem. Soc. 94, 1451 (1972).
3865 (1972).
36. W. Mines, R. K. Thomas, and H. Thompson, Proc.
Roy. Soc. (London) A333, 171 (1973). NO 5
. B2E' 2 g,
cmse
To = 15089 gas ABL:2,4-7.F8,9  B-% 450-795 nm
CZBZ Coy

A1l bands are diffuse.2.7
T3 = 50800(1600) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
B 2p; Coy sym. type of mode meas.
T2 = 37900(1600) gas PEl
aj 1 Sym. stretch 930 gas AB 2,6
K 28 Coy 1450 gas AB 6
T2 = 9700(1600) gas PE! 850 gas AB 6
Vib. No. Approximate em™1 Med. Type Refs. 1o = 340(20) ps gas LF10
sym. type of mode meas.
X ZAé D3p Structure: DL11
aj 1380(100) gas PE 1
650(100) gas PE 1 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
X 2, Coy aj 1 Sym. stretch 1050 gas LF 8,9
) aj 2 OPLA 762.33 gas IR 12
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas. e' 3  NO stretch? 1492.39 gas LF,DL 8,9,11
IR 12
ay 1380(50) gas PE 1 4  Deformation 360 gas LF 8,9

3 CF, "scissors" 400(50) gas PE 1
2 B, = 0.457 pLI1IR12

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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Arguments of Ref. 3 suggest that NO should have a
very low-lying A 2g" state. Ref. 1% presents ex-
perimental evidence consistent with the presence of
such a state. Ref. 13 has proposed the reassign-
ment of the 1492 em™1 absorption to the A state.
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FNOZE
G 2B2 Cay
Ta& = 52520(160) gas PE!

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

1000(80) gas PE 1

2
F Al CZV
T = 46900(1000) gas PEL

2
E <8y Cay

T, = 39600(1000) gas PEL

C,0 282,28y Cyy

Transitions between approximately 15400 and 32400.1

B 282 Coy

T, = 8960(1000) gas PE!

R 27 Cov
T8 = 6620(160) gas PEl

405

Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.

1170(80) gas PE 1

X 2n, Coy
a From vertical ionization potential.

References

1p. ¢. Frost, S. T. Lee, C. A. McDowell, and N. P.
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7, 331 (1975).
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Soc., Faraday Trans. 2 814 (1976).

C1NOH

E,F,G Coy

Transitions between approximately 50500 and 62600.1

b 28, Coy
T& = 14360(160) gas PEl

¢ 2 Cav
T, = 9440(160) gas PEl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

850(80) gas PE 1

B ZAZ Coy
T, = 4520(160) gas PE!

X 28, Coy

Vib. No. Approximate em L Med. Type Refs.
sym. type of mode meas.

a; 3 NOp "scissors" 420(80)b gas PE 1

2 From vertical jonization potential.
Weak structure in first photoelectron band,
possibly contributed by low-lying A B state.
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References

1p. C. Frost, S. T. Lee, C. A. McDowell, and N. P,

C. Westwood, J. Electron Spectrosc. Relat. Phenom.

7, 331 (1975).

so% 2
E ZAi D3h
Tb = 62770(320) gas PE3

D 2 D3p,

T, = 40990(160) gas PEL™3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

aj 1 S03 stretch 890(20) gas PE 1-4
e' 3 SO3 stretch 1390 gas PE 4

4  Deformation 420(50) gas PE 2,4

T 2ny D3p

T, = 16470(120) gas PEL™3

a8 Refs. 1-3 disagree on the assignment of the spec-

trum. The assignment given here is that of Ref. 2;
the calculations of both Ref. 2 and Ref. 3 indicate
that the ground state possesses A5 symmetry, and
the detailed analysis of the effect of Jahn-Teller
perturbation given by Ref. 4 has provided a good
fit to the structure of the 17.86 eV photoelectron
band for the O 2E' assignment of Ref. 2.

b From vertical ionization potential.
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2p. 5. Alderdice and R. N. Dixon, J. Chem. Soc.,
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3p. R. Lloyd, P. J. Roberts, I. H. Hilljer, and I.
C. Shenton, Mol. Phys. 31, 1549 (1976).

4¢. T. Chau and L. Karlsson, Phys. Scripta 16, 248
(1977).

Sqa

Unstructured absorption maximum at 530 nm in the gas

phase and in a Kr matrix.*»

X
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

aj 1 SOz stretch 890(50) gas PE 1-3

KB 26' 2E" Dy

To = 7930(120) gas PEL-3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

aj 1 S03 stretch 730(50) gas PE 1-3

e' 4 Deformation 480(50) gas PE 1,3

b4 zAé D,
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

aj 1 SO03 stretch 920(50) gas PE 1,2

e' 4 Deformation 440(50) gas PE 1-3
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680 Ar IR 3
681 Kr IR 3
680 Xe IR 3
660 Ar IR 3
660 Kr IR 3
660 Xe IR 3
636 Kr IR 3
483 Ke IR 3
320 Kr IR 3
270 Kr IR 3
References

1g, Meyer, T. V. Oommen, and D. Jensen, J. Phys.
Chem. 75, 912 (1971).

2B, Meyer, T. Stroyer-Hansen, and T. V. Qommen, J.
Mol. Spectrosc. 42, 335 (1972).

3g. Meyer and T. Stroyer-Hansen, J. Phys. Chem. 78,
3968 (1972).



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

CF4
Rydberg state D3y
gas ABOMPI10  139-165 nm

Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.

a4 2 OPLA 820 gas AB,MPI 6,10

4s 20y D3
To ~ 51665 gas Ap7EM11-14,16,20
4s2A{-X 180-300 nm
Calculationsl? suggest that this state is of mixed

valence-Rydberg character, with increasing Rydberg
contribution at large C-F distances.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

aj 1 Sym. stretch  ~804 gas EM 12

Tt = 12(3) ns gas gmi7,18

3p 2p8, 2€' D3y
T, ~ 51600 gas EM8:11,13,14  3p-352p) 450-750 nm

The lower state of the visjble emission of CFs,
calculatedl4 to be the 3s A{ state, which assumes
increasing valence character at large C-F dis-
tances, is both observed and calculated to be dis-
sociative.

t = 18(3) ns gas gmi7,18

X 2y Cay Structure: ESRIMWODLI®
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 1 CF stretch 1089 gas IR,EM 2,12
CARS 19
1083 Ne IR 5
1087 Ar IR 3,4
2  "Umbrella" 701(3) gas IR,EM 2,12
700 Ne IR 5
703 Ar IR 3,4

e 3  CF stretch 1260.16 gas IR,DL 2,15
1252 Ne IR 5

1251 Ar IR 3,4

X 2A1---Continued

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

e 4 Deformation 508 Ne IR 5
512 Ar IR 4

B, = 0.364 MW Co = 0.189 pLis
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NF%
E 2 Cay

T2 = §5920(900) gas PE!

)] ZAI Cay

T, = 50600(560) gas PE!

¢ C3y

T, = 33800(560) gas PE!
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B 2a, C3y

T3 = 28000(720) gas PEL

A2 Cay

T, = 20330(650) gas PEl

X 2 C3y

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 "Umbrella" 565(40) gas PE 2

Barrier to inversion ~ 6000.2
2 From vertical ionization potential.

References
1p. J. Bassett and D. R. Lloyd, J. Chem. Soc.,
Dalton Trans. 248 (1972).
2J. Berkowitz and J. P. Greene, J. Chem. Phys. 81,
3383 (1984).
NC1%
E ZE C3V
T8 = 53100(1200) gas PE!

D 2a; C3y
T3 = 42700(1200) gas PEL

¢ 2 C3y

Ta = 23400(1000) gas PEL

B 2 Cay

T3 = 15800(1000) gas PE!l

R 2, Cay
T2 = 12400(1000) gas PE!l

2
X Al C3V
3 From vertical ionization potential.
References

1p, Colbourne, D. C. Frost, C. A. McDowell, and N.
P. C. Westwood, J. Chem. Phys. 69, 1078 (1978).
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PF3
E 2 Cay
To? 2 61500(200) gas PEL.?2
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
a; 1 PF stretch 660(30) gas PE 2
2  "Umbrella" 360(30) gas PE 2
0 2, C3y
Tod z 55000(200) gas PEL.Z
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 PF stretch 690(30) gas PE 2
2 "Umbrella" 395(30) gas PE 2
C 2 Cay
To2 2 45500(200) gas PEL.2
B2  C3
T8b > 39300(600) gas PEL.2
A 2A2 Cay
T2 2 31220(500) gas PELS2
X ZAI Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 "Umbrella" 475(30) gas PE 1,2

a8 In accord with recent photoionization stud1'es,3’4

the first jonization potential of PF

be < 11.44 ev.

From vertical ionization potential.

References

3 is taken to

1p. J. Bassett and D. R. Lloyd, J. Chenm. Soc.,
Dalton Trans. 248 (1972).
J. P. Maier and D. W. Turner, J. Chem. Soc.,
Faraday Trans. 2 68, 711 (1972).

J. Berkowitz and J. P. Greene, J. Chenm. Phys. 81,
4328 (1984).

J. Berkowitz, J. P. Greene, J. Foropoulos, Jr., and
0. M. Neskovi¢, J. Chem. Phys. 81, 6166 (1984).
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PF5C1 -+ References
E C 15, cradock and D. W. H. Rankin, J. Chem. Soc.,
s Faraday Trans. 2 68, 940 (1972).
T3 = 58900(1600) gas PEL
+
PCl13
E c
s . F2n C3y
a = 0(1600 PE
T8 = 52000(1600)  gas T3 = 67050(320) gas PEL,3
o Cs E 2E C3y
a = pel -
T4 = 39500(1600)  gas Ta = 37840(320) gas PEL"3
C c
s . D Zl\l Cay
a = 00(1600 PE -
T3 = 33900(1600)  gas T4 = 30010(320) gas PEL-3
C
B s C 2% Cay
T4 = 10500(1600) gas PEL )
(1600) ¢ T8 = 19850(320) gas PEL-3
X,A C
s B 2 Cay
a From vertical ionization potentials. T3 = 12020(320) gas PEL3
References R 2AZ Cay
1s. cradock and D. W. H. Rankin, J. Chem. Soc., T2 = 9600(320) gas PEL-3
Faraday Trans. 2 68, 940 (1972).
X ZA1 Cav
PFo>BrY
E Cs 3 From vertical fonization potentials.
T2 = 59220(1000) gas PEl
References
E Ce 1Ip. A, Cox, S. Evans, A. F. Orchard, N. V.
Richardson, and P. J. Roberts, Faraday Discuss.
Ta = 54380(1000) gas pel Chem. Soc. 54, 26 (1972).

2J. L. Berkosky, F. 0. Ellison, T. H. Lee, and J. W.
Rabalais, J. Chem. Phys. 59, 5342 (1973).
)] Cs 3p. G. Nicholson and P. Rademacher, Acta Chem.
Scand. A28, 1136 (1974).

T2 = 40660(1000) gas PE!
PBr}
¢ 2 Ce
EZ Cay
Ta& = 32190(320) gas PE!
T3 = 33560(320) gas PEL™3
B 2a* c
° b 2a Cay
T3 = 7580(1000) gas PE!
T& = 25580(320) gas PEL-3
A C
S 2 Cay
Ta = 5240(320) gas PEl

Ta = 14760(320) gas PEL-3

2 From vertical ionization potentials. 5 2 c
3v

T2 = 8390(320) gas PEL™3

Spin-orbit splitting = 2660(320) gas pel-3
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K 2h; Cay
T2 = 5240(320) gas PEL-3

% 2ap Cav
2 From vertical ionization potentials.
References
Ip. a. Cox, S. Evans, A. F. Orchard, N. V.

Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

23, L. Berkosky, F. 0. Ellison, T. H. Lee, and J.

Rabalais, J. Chem. Phys. 59, 5342 (1973).
D. G. Nicholson and P. Rademacher, Acta Chem.
Scand. A28, 1136 (1974).

AsF3
E 2 Cay
Ta = 38890(320) gas PE!l

b 2a; Cay

T3 = 34050(320) gas PEL

¢ 2 Cay

T3 = 25900(320) gas PE!

A,B 2E,28, cj,
T3 = 18070(320) gas PEl

X 2A1 Cay
2 From vertical ionization potentials.

References

Ia. W, Potts, H. J. Lempka, D. G. Streets, and W. C.

Price, Phil. Trans. Roy. Soc. (London) A268, 59
(1970).

AsC1}
E 2 Cay
T3 = 32760(320) gas PEL.3

D 2A1 C3V
T2 = 25820(320) gas PEL3

¢ 2% Cay
T3 = 16460(320) gas PELl,3

B 2 Cay
T3 = 10000(320) gas PEL,3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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L Cay
Ta = 8470(320) gas PE3

X 2 Cay

& From vertical ionization potential. The first
ionization potential of AsClg
eV, as in the photoionization and photoelectron
spectroscopic studies of Ref. 2.

References

1a, w. Potts, H. J. Lempka, D. G. Streets, and W
Price, Phil. Trans. Roy. Soc. (London) A268, 59
(1970).

is taken as 10.55(2)

. C.

2R, A W. Johnstone and F. A. Mellon, J. Chem. Soc.,

Faraday Trans. 2 68, 1209 (1972).

T. H. Lee and J. W. Rabalais, J. Chem. Phys. 60

1172 (1974).

AsBr3}
E 2 Cay

Ta = 27510(400) gas PEL,2

D 2a, C3y
T3 = 20650(400) gas PEL,2

C 2% Cay
Ta = 10650(400) gas PEL,2

B 2E Cay
Ta = 5360(320) gas PEL:2

Spin-orbit splitting = 2500(320) gas PEL

R ZAZ Cay
Ta = 2500(320) gas PE!

X 2a; C3y
@ From vertical ionization potentials.

References

IT. H. Lee and J. W. Rabalais, J. Chem. Phys. 60

1172 (1974).
2. B. Peel and G. D. Willett, J. Electron
Spectrosc. Relat. Phenom. 9, 175 (1976).
SbF%
F ZA1 Cay
T2 = 50350(320) gas PEl

ki

’
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E 2 Cay

Ta = 32110(320) gas PEl

0 2a, Cay

T3 = 27750(320) gas PE!

(2 Cay
T3 = 22030(320) gas PEL

KB 285,26 C3,
T2 = 16460(320) gas PE!

X 2A1 Cay
a From vertical jonization potentials.

References
11. Novak and A. W. Potts, J. Chem. Soc., Dalton
Trans. 635 (1983).
sbC13}
E 2 C3y

T2 = 25660(320) gas PEL,2

o] ZAI C3V
T3 = 10610(320) gas PEL.2

C ZE C3V
Ta = 12590(320) gas PEL,2

A,B ZAz,ZE Cay

T3 = 7020(320) gas PEL.?
X 2A1 C3y
3 From vertical ionization potentials.

References
17, H. Lee and J. W. Rabalais, J. Chem. Phys. 60,
1172 (1974).

2p. G. Nicholson and P. Rademacher, Acta Chem.

Scand. A28, 1136 (1974).

SbBr}

E 2 Cay
Ta = 24120(320) gas PEL:Z

b ZAI Cay
T& = 17670(320) gas PEL,2

¢ Cay

Ta = 10090(320) gas PEL:2

B 2e Cay
Ta = 5890(320) gas PEL.2

Spin-orbit splitting = 2340(320) gas pel

K 2a, C3y

T2 = 2740(320) gas PEL,2
X 2A1 C3V

a From vertical jonization potential. The first

411

jonization potential of SbBrz is taken as 10.07 eV,

as in Ref. 1, and values from the photoelectron
spectrum of that study, run at a somewhat lower

temperature than that of Ref. 2, were used for the

table.

References

17. H. Lee and J. W. Rabalais, J. Chem. Phys. 60,

1172 (1974).

D. G. Nicholson and P. Rademacher, Acta Chem.

Scand. A28, 1136 (1974).
Foso™t
E Cs
T, = 47120(320) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 2 SFp stretch 705(40) gas PE 1

4 SFp "scissors" 390(40) gas PE 1

b 2a Cs

T3 = 38570(320) gas PEL:2

¢ 2" Cs

Ta = 34800(1000) gas PEL:2

B 2a" Cs

T, = 18960(320) gas PEl:2
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B 2a" Cs
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. T@ = 8710(320) gas pel-4
a' 1 SO stretch 1180(40) gas PE 1,2 A 2a" Cs
2  SFp s-stretch  790(40) gas PE 1,2 T& = 6620(320) gas pel-4
4 SFp "scissors" 350(40) gas PE 1,2
X 2a’ c

References
K 2pm Cs
1g. w. Mines, R. K. Thomas, and H. Thompson, Proc.
Ta = 15330(500) gas PEL,2 Roy. Soc. (London) A329, 275 (1972).
24, Bock and B. Solouki, Angew. Chem. Intern. Ed.
11, 436 (1972).
Vib. No. Approximate em~l Med. Type Refs. 3D. Chadwick, D. C. Frost, F. G. Herring, A. Katrib,
sym. type of mode meas. C. A. McDowell, and R. A. N. MclLean, Can. J. Chem.
51, 1893 (1973).
4. Bock and B. Solouki, Chem. Ber. 107, 2299

a' 1 SO stretch ~1000 gas PE 2 (1974).
-4
F>SS
X 2 Cs )] Cs
T2 = 38900(1000) gas PEl
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.
C Cs
a' 420(40) gas PE 1,2 T2 ~ 35700 gas PE!
B Cg
2 From vertical ionization potential. T8 = 17180(320) gas PEL
References A Cs
1. w. Mines, R. K. Thomas, and H. Thompson, Proc. T8 = 5240(320) gas pel

Roy. Soc. (London) A329, 275 (1972).
2p, Chadwick, D. C. Frost, F. G. Herring, A. Katrib,

C. A. McDowell, and R. A. N. McLean, Can. J. Chem. 2 From vertical ionization potentials.
51, 1893 (1973).

References
Clos0™t
2 1g. Wagner, H. Bock, R. Budenz, and F. Seel, Chem.
A <an Cs Ber. 106, 1285 (1973).

T3 = 44600(1000) gas PE?4

FSSF+
G 2n Cs 0 Co
T3 = 41790(320) gas PEl,3.4 T2 = 38400(1000) gas PEl
F 2a' Ce c C2
T& = 37360(320) gas PEL,3,4 T = 34400(1000) gas PEl
0,E 2a',2a" B o
T3 = 16400(1000) gas PEL,3,4 T3 = 16940(320) gas PEl
2
¢ 2p Ce A Co
a -
T3 = 11780(320) gas PEl-4 T2 = 3310(320) gas PE!
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a From vertical ionization potentials. F s

T2 31200 gas PEL.2

References
1g. Wagner, H. Bock, R. Budenz, and F. Seel, Chem. E C,
Ber. 106, 1285 (1973).
T8 = 20700(1000) gas PEL:2
52(:1 —é—
b c,
G 28 Co "
T2 = 19100(1000) gas PELls
T3 - 48330(400) gas PEL,2
¢ C,
F2n cy
T3 = 15980(400) gas PEL,2
T8 = 35580(400) gas PEL.?
B C2
E 28 Co
T3 = 12590(400) gas PE}.C
T3 23700 gas PEL,?2
A CZ
0 2a o
T2 = 5000(400) gas PEL,2

T3 = 23080(400) gas PEL:2

a From vertical ionization potential. The first

c2 Cs jonization potential of SyBrp is taken to equal
9.23(3) eV, from the photoionization study of Ref.

T& = 20500(400) gas PEL,2 3.

B 2a Co References

T3 = 14280(400) gas PEL:? 1. J. Colton and J. W. Rabalais, J. Electron

Spectrosc. Relat. Phenom. 3, 345 (1974).
28, Solouki and H. Bock, Inorg. Chem. 16, 665

K28 Co (1977).
3R. Kaufel, G. Vahl, R. Minkwitz, and H. Baumgdrtel,
T2 ~ 5160 gas pel.2 Z. Anorg. Allg. Chem. 481, 207 (1981).
X 2a Cr
SepCc13
a8 From vertical jonization potential. The first A 2a Cy
jonization potential of SpCl, is taken to equal
9.66(3) eV, from the photoionization study of Ref. T& ~ 39100 gas pel
3.
G2 o
References

Ta 31000 gas PE!
1R, J. Colton and J. W. Rabalais, J. Electron
Spectrosc. Relat. Phenom. 3, 345 (1974).

28 Solouki and H. Bock, Inorg. Chem. 16, 665 F2n Co
(1977).
3. Kaufel, G. Vahl, R. Minkwitz, and H. Baumgadrtel, T& ~ 29000 gas pel
Z. Anorg. Allg. Chem. 481, 207 (1981).
. E2a Co
S>Br
2=tz T2 n 21700 gas PEl
A C2
T3 = 43300(1000) gas PEL,2 D 28 Cy
T3 n 19900 gas PEl
G ¢,
T3 = 34370(400) gas PEL>2 t2 o

T2 ~ 17900 gas PEL
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B 2p C2 D ZAZ Coy

T3 ~ 10000 gas PEL T3 = 23400(560) gas PE!
25 2

XA20,28 ¢ 28, Coy

o _ T3 = 19770(640) gas PEl
2 From vertical jonization potentials.

B 2a c
References 1 ev
_ To = 14440(400) gas PEL
1g. Nagy-Felsobuki and J. B. Peel, J. Chem. Soc.,
Faraday Trans. 2 76, 148 (1980).

XA 281,281 Cyp,

C1F%

2 From vertical ionization potential.
F 28, Coy
To = 33640(900) gas PE! References

2 IR, L. DeKock, B. R. Higginson, D. R. Lloyd, A.
E <By Coy Breeze, D. W. J. Cruickshank, and D. R. Armstrong,

T2 = 27500(480) gas PEL Mol. Phys. 24, 1059 (1972).

D 2A2 Cov
T3 = 21860(720) gas PEL

¢ 28, Coy
Ta = 17590(720) gas PEl

B 2A1 Coy
T, = 8960(900) gas PEL
XA ZBl,zAl Coy
@ From vertical ionization potential.
References
1R. L. Dekock, B. R. Higginson, D. R. Lloyd, A.

Breeze, D. W. J. Cruickshank, and D. R. Armstrong,
Mol. Phys. 24, 1059 (1972).

BrF¥
I 28, Coy
T3 = 53330(640) gas PEl

G,A 2a;,28, Cp,
T2 = 43890(480) gas PEl

F zB2 Cav
T, = 33160(560) gas PEl

E 28, Cay
T3 = 27920(560) gas PE!
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6.8. CH}, SiHj, GeH, NHg, and

Five-Atomic Trihydrides
+
CHZ3g

C 2A1 T4

T, = 78870(160)2 gas PE3,6

Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.

a; 1 CH stretch 2190(80) gas PE 6

B b Cs ?

TC + 19240 gas PEL173,5,6

Ab Cs ?

T, € 133502 gas PEL"3,5.6

References

Ia. D. Baker, C. Baker, C. R. Brundle, and D. W.
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SiHA

C 2A1 Tq

415

To = 56070(240)% gas

PE2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 SiH stretch 1690(30) gas PE 2

ABD

T, < 14930(240)2 gas PEl,?

X bc Cs Structure: MO3

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.
1300(100) gas PE 5

xb Coy Structure: ESR/M08.10

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
1700(100)%as PE 5
1200(100) gas PE 3,5

+
CDg
C 2A1 Tq

T, = 79400(200) gas PE®

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 CD stretch 1460(80) gas PE 3,6

4 Based on adiabatic jonization potential of
12.655(10) eV for CHy%»® and of 12.658(15) eV for
CDg.

b Resulting from Jahn-Teller distortion of the ground

2T, state of CH.
From vertical ionization potential.
Two progressions, with onset near 3670.

a0

760(10) gas PE,PI 1,2,4

8 Based on adiabatic ionization potential of 11.00(2)
eV for SiHg.

b Resulting %rom Jahn-Teller distortion of the ground
2T2 state of SiHE.

€ Threshold for formation of SiH§ + Hp = 4360(240)
and for formation of SiHf + H £ 8760.4
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Schweitzer, W. E. Bull, and F. A. Grimm, J. Chem.
Phys. 53, 768 (1970).

2. W. Potts and W. C. Price, Proc. Roy. Soc.
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GeHZ
C 2A1 T4

T, 2 55430(160)2 gas PEL,Z

Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

ap 1  GeH stretch 1534(30) gas PE 2

ABD

T, 2 9040(160)2 gas PEL.2

g b

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

670(20) gas PE 1,2

Based on an adiabatic ionization potential of 11.34
eV.c As for CHg and SiHg, the true adiabatic
ionization potential is ?ike]y to be substantially
Tower than the value obtained by photoelectron
spectroscopy.

Resulting from Jahn-Teller distortion of the ground
ZTZ state of GeHZ.
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1g. p. Pullen, T. A. Carlson, W. E. Moddeman, G. K.
Schweitzer, W. E. Bull, and F. A. Grimm, J. Chem.
Phys. 53, 768 (1970).
25, W. Potts and W. C. Price, Proc. Roy. Soc.
(London) A326, 165 (1972).
NH4g
3p 2F, T4
Ty ~ 1507830 gas EM1.2.4 3p2F,-3s2A; 663.5 nm

Diffuse.

3s 2y Ty

gas 3p2F2-352A1 663.5 nm

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a; 1 NH stretchC 2552 gas EM 1,4
e 2 Deformationt 1581 gas EM 1,4

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

NDg

3p 2F, T4

To = 14828.285(4) gas EmM!,2,4a83,5

3p2Fy-3s2A; 675 nm

Three weak bands have been observed? 775, 1138, and
1722 cm™* above the band origin. However, the
assignment of these bands has not yet been estab-
lished.

By = 3.122 gas AB®

320 Ty

gas  3p2F,-3s2A; 675 nm

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 ND stretch® 1960 gas EM 1,4
e 2 Deformation 1080.25(7) gas EM 7

T~ 30 us gas ABS

By = 3.041 gas AB’

@ Meagured with respect to the lowest Rydberg state,
3s “A;. The ground state is dissociative.

b estimated® by scaling of data for NDg.

€ Tentative assignment.
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CaCH3
B 2a, Cay

T, = 16003(10) gas LF! B-X 620-630 nm

A2 Cay

Ty = 14700(10)2 gas LF1  A-X 630-730 nm
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Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
a; 2 CHz "umbrella” 1048(10) gas LF 1
3 CaC stretch 413(10) gas LF 1
e 6 CaCH deform.  391(5)P gas LF 1
A = 79(20) gas LF!
X 2y Cay
Vib. No. Approximate em! Med. Type Refs.
sym. type of mode meas.
ag 2 CHs "umbrella™ 1085(10) gas LF 1
3 (CaC stretch 419(10) gas LF 1
e 6 CaCH deform.  319(5)P gas LF 1

a predissociated above ~ 16200.1
b $(2vg).

References

1c. R. Brazier and P. F. Bernath, J. Chem. Phys. 86,

5918 (1987).

S;Y‘(:Piz;

B 2 Cay

To = 14777(10) gas LF!  B-X 670-680 nm

R 2 Cay

To = 13653(10)2 gas LFl A-X 670-740 nm

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a; 2 CHy "umbrella" 1054(10) gas LF 1
3  SrC stretch 373(10) gas LF 1

e 6 SrCH deform.  342(5)P gas LF 1

A = 273(20) gas LFl

417

X ZAl Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 CHz "umbrella" 1072{(10) gas LF 1
3 SrC stretch 362(10) gas LF 1
e 6 SrCH deform.  279(5)b gas LF 1

a predissociated above ~ 15000.1
b i(2vg).

References

1c. R. Brazier and P. F. Bernath, J. Chem. Phys. 86,

5918 (1987).

CzH3
A 2" Cs

T, S 20020 gas ABl 500-400 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' CC stretch 1200 gas AB 2
CCH bend 920 gas AB 2
References

14. E. Hunziker, H. Kneppe, A. D. McLean, P.

Siegbahn, and H. R. Wendt, Can. J. Chem. 61, 993

(1983).

CHoNH™Y

c 2 Ce

T~ 52400 gas PEL

B 2a' Cs

T ~ 34600 gas PEL

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
2530(160) gas PE 1
1660(160) gas PE 1

K 2a" Cs

T ~ 18300 gas PEL

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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418

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' CN stretch 1370(160) gas PE 1

X 2 Ce
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CH->NH

Photodissociates, producing HNC, on irradiation at
254 nm.

CD_>ND
X 1a Cq
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 CD stretch 2269 Ar IR 1,5
3 CD stretch 2184 Ar IR 1,5
4  C=N stretch 1577 Ar IR 1,5
5 DCND deform. 1089 Ar IR 1,5
a' 6 CDp "scissors" 1067 Ar IR 1,5
7  DCND deform. 770 Ar IR 1,5
a" 9 Torsion 821 Ar IR 1,5
A, = 3.406; B, = 0.904; C4 = 0.712 M
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% 1ar Cs Structure: Mw3:4,6
Vib. No. Approximate em™1 Med. Type Refs.
sym. type »f mode meas.
a' 1 NH stretch 3262.62 gas IR 10,12
2 CH stretch 3024.45 gas IR 14
3036 Ar IR 1,5
3 CH stretch 2914.18 gas IR 10,14
2926 Ar IR 1,5
4 C=N stretch 1638.30 gas LS,IR 7,8,10
1641 Ar IR 1,5
5 CHy "scissors" 1452.04 gas IR 8-10
1453 Ar IR 1,5
6  HCNH deform. 1344.27 gas IR 8-10
1348 Ar IR 1,5
7  HCNH deform. 1058.18 gas IR 10,13,
15
1059 Ar IR 1,5
a" 8 Torsion 1126.99 gas IR 10,11,
13,15
1123 Ar IR 1,5
9  HyCN OPLA 1060.76 gas IR 10,13,
15
1063 Ar IR 1,5
Ao = 6.545; By = 1.156; C, = 0.979 M3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

15, Halonen, C. M.

C
A

To

(1985).

L. Halonen and G.

(1985).
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H3N

3 Cay

= 31823.915(7)
31576(20)

Structure: EM4
gas ABL,EM1,2,% F-% 300-348 nm

No  AB3 A-X 284-317 nm
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X 3A2--—Continued

Vib. No. Approximate em-l Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
ay CN stretch 758(4) gas UV 1,2
755(22) N, AB 3 e 6 CD3 rock 745(4) gas EM 2
e CHg rock 748(4)2 gas EM 2

B, = 0.744 gm?

A = -22.872(7) gas Emt
a pObserved as sequence band.

B, = 0.846 Em4 b calculated assuming A(CD3N) = A(CH3N).
X 3A2 Cay Structure: EM4 References
ith. Franken, D. Perner, and M. W. Bosnali, Z.
Vib. No. Approximate em™1 Med. Type Refs. Naturforsch. 25a, 151 (1970).
sym. type of mode meas. 2p. G. Carrick and P. C. Engelking, J. Chem. Phys.

81, 1661 (1984).
3R. F. Ferrante, J. Chem. Phys. 86, 25 (1987).
a; 1 CH s-stretch 2938(4) gas EM 2 4p. G. Carrick, C. R. Brazier, P. F. Bernath, and P.
C. Engelking, J. Am. Chem. Soc. 109, 5100 (1987).
2 CHy deform. 1350(4) gas EM 2

3 CN stretch 1039(4) gas EM 2 CH30
1029 N AB 3 3s 2 C3y
e 4 CHg a-stretch 3065(4) gas EM 2 Resonance-enhanced MPI spectrum of CH30 between 313
and 328 nm has been tentatively assigned to a two-
6 CHy rock 902(4) gas EM 2 photon absorption into this Rydberg state, accom-

panied by a single-photon ionization.

B, = 0.931 Em* K 28 Cay
To = 31614.5 gas EM1.2,11,12285/¢6,8,16
CD3N
AR-X 271-421 nm
R 3 Cay

Evidence for predissociation above 36800.13
T, = 31774.158(2)®  gas ABl,EMZ.4 A-X 308-340 nm

31516(30) No AB3 A-X 295-318 nm Vib. No. Approximate  cm™l Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. ay 1 CH3 stretch 3079 gas LF 16
2 "Umbrella" 1315 gas LF 16
a CN stretch 759(4) gas UV 1,2
3 CO stretch 660 gas AB,EM 5,12,16
805(53) Ny AB 3 LF
e CD3 rock 579(4)2 gas EM 2 e 4  CHy stretch 2962 gas LF 16
5 CHp "scissors" 1407 gas LF 16
B, = 0.691 EM4
6 HCO deform. 595 gas LF 16
R 3, Cav
T = 2.2(2)us gas gM2,91F4,15
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a;] 1 CD3 s-stretch 2108(4) gas EM 2
2  CD3 deform. 932(4) gas EM 2

3 CN stretch 1108(4) gas EM 2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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X 2 €32 Structure: LMR3:7myl10
Vib. No. Approximate em~1 Med. Type Refs.
sym, type of mode meas.
a; 1 CHj stretch 2840 gas LF 16
2 CHz "umbrella" 1362 gas LF 16
3 CO stretch 1047 gas LF,EM 6,9,12
16

4  CHy stretch 2774 gas LF 16
5 CHy "scissors" 1487 gas LF 16
6 HCO deform. 653 gas LF 16

A = -62.24(17) gas LMR/Mw10gm1l,12 16
Ao = 5.21; By = 0.932 LMR7Mw10
CD30

3s 2A1 Cay

Resonance-enhanced MPI spectrum of CD3O between 313
and 328 nm has been tentatively assigned to a
two-photon absorption into this Rydberg state,
accompanied by a single-photon ionijzation.

R 2
To = 31554 gas LF%:-16eMlZ A-% 282-410 nm
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
a; 1 (D3 stretch 2015 gas LF 16
2 (D3 "umbrella" 971 gas LF 16
3  CO stretch 663 gas EM,LF 12,16
e 5 €Dy "scissors" 1047 gas LF 16
X 2 Cay2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 2 CO stretch 1000b gas LF 16
3 CD3 “"umbrella" 893b gas LF 16
e 5 (Do "scissors" 1174 gas LF,EM 6,12,16
6 DCO deform. 496 gas LF 16
A = -56(2) gas Em12
J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

M. E. JACOX

a8 Somewhat distorted by Jahn-Teller coupling.
Tentative assignment.
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CH>OH
3p Rydberg state Cg
T, = 41064 gas MPI3:% 3p-X 217-244 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 4 CHy “"scissors” 1459 gas MPI 3
5 COH bend + 1091 gas MPI 3
CHy rock
a' 6 CO stretch 1623 gas MPI 3,4
7 CHp rock + 1351 gas MPI 3
COH bend
a" 8 CHy wag 950 gas MPI 3
9 Torsion 573 gas MPI 3

Threshold_for photodecomposition into HoCO + H near
280 nm.1ls
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f---Continued

X
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
1 OH stretch 3650 Ar IR 1,2
3637 N, IR 1
4 CHp "scissors" 1459 Ar IR 2
5 OH deform. 1334 Ar IR 1,2
6 CO stretch 1183 Ar IR 1,2
1183 N> IR 1
7  HCOH deform. 1048 Ar IR 1,2
1056 N> IR 1
8 CHp rock 607(15) gas MPI 4
9 Torsion 420 Ar IR 1,2
482 N> IR 1
CD>0OD
3p Rydberg state Cg
To = 40913 gas MPI3:% 3p-X 216-244 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a' 4 CDy "scissors" 1109 gas MPI 3
5 COD bend + 803 gas MPI 3
€Dy rock
6 CO stretch 1565 gas MPI 3,4
a" 9 Torsion 440 gas MPI 3
A
Threshold_for photodecomposition into D,CO0 + D near
280 nm.1,2
X
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.
1 0D stretch 2694 Ar IR 2
2682 N> IR 1
4 CO stretch 1223 Ar IR 2
1222 No IR 1
5 1041 Ar IR 2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
7 765 Ar IR 2
8 €Dy rock 498(15) gas MPI 4
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5262 {(1986).

4y, s. Bomse, S. Dougal, and R. L. Woodin, J. Phys.

Chem. 90, 2640 (1986).

CH3S

A diffuse, unstructured band at 218.5 nm, observed on
flash photolysis of a number of sulfur-containing
compounds, has been attributed* to CHs3S.

A ZA1 Cay
T

o = 26531 gas EMZLF®  A-% 365-520 nm

Predissociation threshold s 27300.6

In an argon
matrix, CHpSH is formed.?

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ag 3 CS stretch 403(1) gas EM,LF 2,6

to = 310(20) ns gas LFS; 760(60) ns gas LF8

X 2 Cay Structure: MW’
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
a; 2 CHz "umbrella" 1316(4) gas PD,LF 4,6
3 CS stretch 740(4) gas EM,PE 2-4,6
PD,LF

-220.3 gas MW’

A =
By = 0.45 MW/

CD3S
A ZA1 Cay
T, = 26574 gas LF6 A-X 352-378 nm

Predissociation threshold = 27728.
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 CD3 "umbrella" 837(1) gas LF 6

3  CS stretch 395(1) gas LF 6

T, = 0.45(11) s gas LFO

X 2 C3y
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 CD3 "umbrella" 1100(50) gas PD 4
3  CS stretch 667(1) gas PD,LF 4,6

e 5 DCS deform. 7802 gas PD 4

8 $(2vg); 2vg = 1560(50).
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CHaF™*

C2n Cay

T, ~ 87700 gas PES4

K,B 2a1,2E g,
To ~ 30400 gas PEl-S

A weak, broad absorption maximum at 255 nm (39200)
which appears on argon-resonance photolysis of CHaF
isolated in solid argon and which can be destroyed
by mercury-arc photolysis has been attributed® to
the A,B-X transition of CHsF*.
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X 2 2 Cay

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 CF stretch 695(80) gas PE 5

e 5  CHy deform. 1315(80) gas PE 5

6  HCF deform. 880(80) gas PE 5

2 The high resolution PE spectrum5 suggests a Jahn-
Teller splitting of ~ 4800, with excitation of a
progression in vg (~1050) in the higher energy
component.
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CHzCc1™*+

¢ 2 C3y

T3 = 82400(900) gas PE2

B 2 Cay
T@ = 33170(900) gas PEL1-4,7

Position of first maximum is given., A Jahn-Teller
splitting of ~ 5000 is observed.®»

A weak, broad absorption with onset near 400 nm
(25000) and maximum at 335 nm (29800) which appears
on argon-resonance photolysis of CH3Cl isolated in
an argon matrix and which is destroyed by exposure
of the samg]e to 290-1000 nm radiation has been

attributed® to the B-X and A-X transitions of
CHaCT1*.
A 2A1 Cay

T, = 20260(900) gas PEL-4.7

X2 Cay

Analysis of Ref. 5 suggests that the observed
splitting of 218(50) is predominantly due to the
Jahn-Teller effect and that the structure is
distorted to Cg or Cq symmetry. Small differences
between the vibrational spacings observed for the
two components of the overall transition are within
the experimental error.



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

Vib. No. Approximate em™ !l Med. Type Refs.
sym. type of mode meas.

aj 2 CH3 "umbrella" 1073(50) gas PE 2,4
3 CCl1 stretch 654(50) gas PE 3,4
e 5 CHg deform. 1550(50) gas PE 3,4

6 CH3z rock 870(50) gas PE 3,4

2 From vertical ionization potential.
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(1970).

33, L. Ragle, I. A. Stenhouse, D. C. Frost, and C.
A. McDowell, J. Chem. Phys. 53, 178 (1970).

4. Karlsson, R. Jadrny, L. Mattsson, F. T. Chau,
and K. Siegbahn, Phys. Scripta 16, 224 (1977).

5F. T. Chau and L. Karlsson, Phys. Scripta 16, 258
(1977).

6L. Andrews, J. H. Miller, and E. S. Prochaska, J.
Am. Chem. Soc. 101, 7158 (1979).

7c. Utsonomiya, T. Kobayashi, and S. Nakagura, Bull.
Chem. Soc. Japan 53, 1216 (1980).

CHzBr*
¢ 2 C3y
T2 = 75500(900) gas PEL

B 2e Cay
T, = 31930(900) gas PEL,3

A Jahn-Teller splitting of ~ 5600 is observed.l-3
(Onset of the transition is given.)

A broad absorption with maximum at 267 nm (37400)
which appears on argon-resonance photolysis of
CH3Br isolated in an argon matrix and which has a
photodecomposition threshold at a wavelength longer
than 500 nm has been assigned5 to the B-X transi-
tion of CHgBrt.

A 2A1 Cay
To = 19820(900) gas PEL-3

A broad absorption with maximum at 348 nm (28700)
which appears on argon-resonance photolysis of
CHaBr isolated in an argon matrix and which has a
photodecomposition threshold at a wavelength longer
than 500 nm has been assigned® to the A-X transi-
tion of CHgBrt.

X %63/, Cay

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 CHz stretch® 2930(120) gas PE 3

2 CHg "umbrella" 1290(80) gas PE 1-3
3 CBr stretch 468(80) gas PE 3
e 4  CHy stretch 3130(100) gas PE 2,3

6 CH3 rock 850(80) gas PE 1-3

Spin-orbit splitting = 2570(100) gas PEZ™4

CD3Br+

X %63/  C3y

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 (D3 "umbrella" 947(80) gas PE 2

e 4 CDgstretch  2165(80) gas PE 2

Spin-orbit splitting = 2730(100) gas PE2

& From vertical igonization potential,
Identified for 2Ey,p, but not for 2€3/p.
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CH3I™*

¢ ZAZ Cay
T4 = 81200(900) gas PEL

B 2 Cay

T, = 35180(900) gas PEL"3
A Jahn-Teller splitting of ~ 5600 is observed.l-3
(Onset of the transition is given.)

R 28 C3y

T, = 18816 gas PEl=3pf6-10
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A broad, unstructured absorption with onset near
420 nm (23800) and with maximum at 373 nm (26800)

which appears on argon-resonance photolysis of CH3I
isolated in solid argon and which has a photodecom-
position_threshold between 500 and 650 nm has been

assigned® to the A-X transition of CH3I+.

3 From vertical ionization potential.
b From study of band at 16978 in A « K 29/,

transition.

€ Identified for 2E1/2, but not for 2E3/2.

References
Vib. No. Approximate em~1 Med. Type Refs. Ia. W. Potts, H. J. Lempka, D. G. Streets, and W. C.
sym. type of mode meas. Price, Phil. Trans. Roy Soc. (London) A268, 59
(1970).
23, L, Ragle, I. A. Stenhouse, D. C. Frost, and C.
a; 1 CHjz stretch 2810 gas PF 7 A. McDowell, J. Chem. Phys. 53, 178 (1970).
" " 3. Karlsson, R. Jadrny, L. Mattsson, F. T. Chau,
2 CHz "umbrella" 1185 gas PF 9,10 and K. Siegbahn, Phys. Scripta 16, 224 (1977).
4F. T. Chau and L. Karlsson, Phys. Scripta 16, 258
3 CI stretch 303 gas PE,PF 3,9,10 (1977). -
5. Andrews, J. H. Miller, and E. S. Prochaska, J.
Am. Chem. Soc. 101, 7158 (1979).
b b 6.8 6S. P. Goss, J. D. Morrison, and D. L. Smith, J.
AP = 5.07(5); B® = 0.185 PFO» Chem. Phys. 75, 757 (1981).
7s. p. Goss, D. C. McGilvery, J. D. Morrison, and D.
2 L. Smith, J. Chem. Phys. 75, 1820 (1981).
X3/, C3y 8R. G. McLoughlin, J. D. Morrison, D. L. Smith, and
A. L. Wahrhaftig, J. Chem. Phys. 82, 1237 (1985).
. . -1 9. M. Woodward, S. D. Colson, W. A. Chupka, and M.
Vib. No. Approximate cm Med. Type Refs. G. White, J. Phys. Chem. 90, 173 (1986).
sym. type of mode meas. 10, Weinkauf, K. Walter, U. Boesl, and E. W. Schlag,
Chem. Phys. Lett. 141, 267 (1987).
a; 1 CH3 stretch® 2970(50) gas PE 2,3
SiHaF*
2 CH3 "umbrella" 1254 gas PE,PF 1-3,9
€ 2A1 Cay
3 CI stretch 492(50) gas PE 1,3
T& = 52400(400) gas PE2
e 4  CHg stretch 3060(50) gas PE 3,4
6  CHz rock 920(50) gas PE 3 Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
Spin-orbit splitting = 5045 gas PEL-4pF9 800 gas PE 2
CDz1It
A zAl Cay B 2 C3V
T, = 18946 gas PE,PF/»9,10 Ta n 28900 gas PEL.2
Vib. No. Approximate cm™1 Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 1 CD3 stretch 2100 gas PF 9 a; 1 SiHg stretch  1470(80) gas PE 2
2 CD3 "umbrella" 916 gas PF 10
3 CI stretch 282 gas PF 10
A zAl Cay
T2 n 26900 gas PEL,?2
X ZE3/2 Cay % 2% Cay
) Jahn-Teller splitting = 3550(160).2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
2 From vertical ionization potentials. Transitions
are measured from first maximum in the photo-
a; 2 CD3 "umbrella" 952 gas PF 7 electron spectrum.

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES 425

References

1s. Cradock and R. A. Whiteford, Trans. Faraday Soc.

67, 3425 (1971).
2D, C. Frost, F. G. Herring, A. Katrib, R. A. N.

McLean, J. E. Drake, and N. P. C. Westwood, Can. J.

Chem. 49, 4033 (1971).

SiHzCc1™t
C 2 Cay
T3 = 51900(500) gas PELZ

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 1 SiHg stretch 1760(80)P gas PE 1,2

B 2 Cay
T3 » 18000 gas PEL2

A 2A1 C3V
Ta = 14400(1000) gas PEL,2

Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

a; 2 SiCl stretch 480(40) gas PE 1

X 2 Cay
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode ' meas.

a; 2 SiCl stretch 520(40) gas PE 1,2

2 From vertical jonization potentials.
b \1320 for $iD5C1*.2
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SiH3Br™*
b 2a; Cay

T2 = 68900(1000) gas PEl

C ZAI C3V
T8 = 57120(320) gas PEl.2

B 2t Cay
T8 = 20500(1000) gas PEL;2
Jahn-Teller splitting = 3200(320) gas PEZ

A ZAI Cay
T3 = 15250(320) gas PEL,2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 3 SiBr stretch 400(80) gas PE 2

X %3/, C3y

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ag 320 gas PE 2

Spin-orbit splitting = 1600(320) gas PE2
2 From vertical ionization potentials.
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SiHzI™*

B 2 Cay

T3 = 24400(1000) gas PEL

A ZAl Cay

T3 = 18230(320) gas PEL

X263, C3y

Spin-orbit splitting = 4440(320) gas PEl

3 From vertical ionization potentials.
References
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GeHaF™*
A,B 28;,%€ Cgy,

T3 ~ 22000 gas PE!
X2 Cay
2 From vertical ionization potentials.

References

Is. cradock and R. A. Whiteford, Trans. Faraday Soc.

67, 3425 (1971).

GeHzC1"
B 2 Cay
T2 = 16100(1000) gas PEl

K 2 Cav
T8 = 14120(320) gas PEl

X 2 Cay

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a3 GeCl stretch ~400 gas PE 1

3 From vertical ionization potentials.
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Is. Cradock and R. A. Whiteford, Trans. Faraday Soc.
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GeH3Br*
B 2 Cay
Ta = 18500(1000) gas PE!
R 2A1 Cay
T8 = 15330(320) gas PE!

X ZE3/2 C3y
Spin-orbit splitting = 1775(320) gas PEL
2 From vertical ionization potentials.

References
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GeHzI™*
B 2E C3y
T3 = 24300(1000) gas PEL

K 2p; Cay
TA = 17100(320) gas PEL

X 2E3/2 Cay

Spin-orbit splitting = 4440(320) gas PEL

@ From vertical jonization potentials.
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1s. cradock and R. A. Whiteford, Trans. Faraday Soc.
67, 3425 (1971).

NH>OH™"
0 2a" Cs

Ta = 54500(1000) gas - PEZ

C 2 Cs
T2 = 50100(1000) gas PEL,2
B 2a' Cs

T2 = 39620(320) gas PEL,2
R 2" Cs

T8 = 8960(320) gas PEL.2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 1 OH stretch 3100(160) gas PE 1,2

2p1
X <A Cs
2 From vertical ijonization potentials.
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6.9. Five-Atomic Dihydrides

(CoHo )N

Exposure of the sampie isolated in solid argon to

radiation of wavelength longer than 400 nm results
in isomerization to NiC=CH,.

X---Continued

X Coy
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
ap C=C stretch 1647. Ar IR 1
CH bend 847. Ar IR 1
by CH bend 730. Ar IR 1
by CH bend 658. Ar IR 1
? CNi stretch 548. Ar IR 1
(C>D5 )NA
X Coy
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a C=C stretch 1540. Ar IR 1
CD bend 718. Ar IR 1
by CD bend 548. Ar IR 1
bs CD bend 506. Ar IR 1
? CNi stretch 507. Ar IR 1
References

I, s, Kline, Z. H. Kafafi, R. H. Hauge, and J. L.

Margrave, J. Am. Chem. Soc. 109, 2402 (1987).

NiC=CHo>

In an argon matrix, isomerizes to (CoHp)Ni on expo-
sure to radiation of wavelength between 280 and 360

nm.
X Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 CHp s-stretch 2889.1 Ar IR 1

2 C=C stretch 1635.0 Ar IR 1
by 6 HyCC OPLA 758.6  Ar IR 1

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
bp 8 CHp a-stretch 2983.5 Ar IR 1

9  CHp rock 833.6 Ar IR 1

X Coy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 C=C stretch 1626.2 Ar IR 1

by 6 HyCC OPLA 606.3 Ar IR 1

References
1g. S. Kline, Z. H. Kafafi, R. H. Hauge, and J. L.
Margrave, J. Am. Chem. Soc. 109, 2402 (1987).
cycl o—~CgHo

Photodecomposition threshold in _an argon matrix near
360 nm; linear C3H, formed.*:

4 Coy Structure: Mw4»5
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

1278.6 Ar IR 1,6
1277.7

1063.6 Ar IR 1,6
887.1 Ar IR 1,6

787.8 Ar IR 1,6

A, = 1.171; By = 1.075; Cy = 0.559 MW2™>
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Astrophys. J. 314, 716 (1987).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



428 M. E. JACOX

6G. Maier, H. P. Reisenauer, W. Schwab, P. Carsky,
B. A. Hess, Jr., and L. J. Schaad, J.” Am. Chem.
Soc. 109, 5183 (1987).

H20=C=C -

Photoisomerization to HCCCH occurs at 254 nm.l

xa Coy
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

a; 1 CHy s-stretch 3059.6 Ar IR 1

3049.5
2 Cy a-stretch 1963.2 Ar IR 1
1952.2
3 CHy "scissors" 1449.3 Ar IR 1
1446.9
by 5 HyCC OPLA 1004.8 Ar IR 1
999.5
b, 8 CH» rock 1025.0 Ar IR 1
Do>C=C=C:
X2 Coy
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 1 CDp s-stretch 2212.5 Ar IR 1
2200.5

2 C3 a-stretch 1944.4 Ar IR 1
1933.4

3 €D, "scissors" 1208.7 Ar IR 1
+ C3 s-stretch

4 Cq s-stretch + 950.8 Ar IR 1
3,

"scissors"
by 5 DyCC OPLA 803.2 Ar IR 1
800.3
b 8 Dy rock 832.6 Ar IR 1
829.2

An absorption band system of singlet HCCCH has been
identified? in the 310-370-nm spectral region, but
a detailed analysis has not been reported. Beyond
28900 the bands are diffuse, and a continuous ab-
sorption is superposed on the short wavelength end
of the band system. The molecule is linear in at
least one of the states of the transition. A
progression involving an upper-state vibrational
frequency of 1094 has been tentatively identified.
The preliminary analysis found B' = 0.310 and B" =
0.324.

X3 Deoh Structure: ESR!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

5§ 3 CH stretch 3293.0 Ar IR 5

3266.0
3285 Kr IR 3
4 C3 a-stretch 2140 Kr IR 3
I, 6 C3 deform. 408.8 Ar IR 4,5
402.6
408 Kr IR 3
7 HCC deform. 259.9 Ar IR 4,5
245.9
258 Kr IR 3
DCCCD
X 3z Duoy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
£f 3 CD stretch 2472 Ar IR 4
2482 Kr IR 3

4 C3 a-stretch 20657 Kr IR 3

2 Singlet state.

References
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HCCCH

Prolonged 313-nm irradiation of HCCCH isolated in

solid argon leads to its isomerization to HpC=C=C:,

which has a singlet ground state.
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I, 6 C3 deform. 392 Kr IR 3
7 DCC deform. 171 Ar IR 4
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Hocco™
2 Vib. No. Approximate em™1 Med. Type Refs.
E <np Coy sym. type of mode meas.
Tb = 69270(900)8 gas PE2
a; 3 CDp "scissors" 1810 gas PE 2
Vib. No. Approximate em”1 Med. Type Refs.
sym. type of mode meas.
0 2a; Coy
a3 3 CHp "scissors“~1210 gas PE 2
Tb = 57170(900)@ gas PE2
C 28, Coy
0 2a; Coy
T, = 52170(230)2 gas PEL-3
Tb = 57170(900)@ gas PE2
Vib. No. Approximate em~1 Med. Type Refs.
C 232 Coy sym. type of mode meas.
T, = 52170(230)2 gas PEl-3
a; 3 CDp "scissors" B860(80) gas PE 2
Vib. No. Approximate em”1 Med. Type Refs.
sym. type of mode meas.
B ZB1 Cav
a; 3 CHp "scissors" 1020(80) gas PE 1,2
T, = 40230(230)2 gas PEZ,3
Vib. No. Approximate eml Med. Type Refs.
B 281 Coy sym. type of mode meas.
T, = 40230(230)2 gas PEL"3
a; 4 CCO s-stretch 950(80) gas PE 2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
A ZBZ Coy
a; 4 CCO s-stretch 950(80) gas PE 1,2
T, = 34100(230)2 gas PEZ>3
X 231 Coy
A 232 Coy
T, = 34100(230)2  gas pel-3 Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
%28 ¢y,
a1 2 CCO a-stretch 2220(80) gas PE 2,3
Vib. No. Approximate em™! Med. Type Refs. 4 CCO s-stretch 1080(80) gas PE 2,3
sym. type of mode meas.
a;j 2 CCO a-stretch 2220(80) gas PE 2,3
& Calculated using first ionization potential of
4 CCO s-stretch 1080(80) gas PE 2,3 9.614(8) eV, from photoionization measurements of

-+
D>CCO
E ZA1 Cov
TP = 69270(900)@ gas PEZ

Ref. 3.
b From vertical ionization potential.
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H>CCN™

Threshold for electron detachment from ground-state
HpCON™ ~ 12500 gas PDL»3PE2

Dipole-Bound State Cj,

T, = 12428.665(2) gas PD3

A, = 9.510; B, = 0.341; Co, = 0.329 pp3

X Cq

Vib. No. Approximate em~1 Med. Type Refs.
Sym. type of mode meas.

a' 5 HyCC deform. 424.77% gas PD,PE 1-3

Barrier to inversion = 100(50) gas pg2

A, = 9.294; By = 0.338; C, = 0.327 pDL.3pg?
D>CCN™

Threshold for electron detachment from ground-state

D,CCN™ ~ 12430 gas PDL,3pE

Dipole-Bound State C,,

T, = 12360.434 gas PD3

A, = 4.771; B, = 0.302; C, = 0.284 PD3

X Cq

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 5 DoCC deform.  289.13° gas PD,PE 1-3

A, = 4.695; B, = 0.300; C, = 0.283 PDl.3pg2
0 0 o]

a 1* - 0% band separation.3 0% inversion splitting

b 1+ .-20+ band separation.3 0% inversion splitting
101.
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H>CNC™

Threshold for electron detachment from ground-state
HoCNC™ = 8540(190) gas PEl

X Cs

Vib. No. Approximate  cm~i Med. Type Refs.
sym. type of mode meas.

a' 5 HyCN deform. 3742 gas PE 1

Barrier to inversion = 650(50) gas PE!

A = 8.07(28); B = 0.366(10); C = 0.357 PEl

D5>CNC™

Threshold for electron detachment from ground-state
DoCNC™ = 8630(190) gas PE

X Cq

Vib. No. Approximate em~t Med. Type Refs.
sSym. type of mode meas.

a' 5 DyCN deform. 3350 gas PE 1

A = 4.18(17); B = 0.327; C = 0.312 Pgl
a From computer fit. 0% inversion splitting = 5 PEL
b From computer fit. 0% inversion splitting = 1 PEL

References

15, Moran, H. B. Ellis, Jr., D. J. Defrees, A. D.
McLean, S. E. Paulson, and G. B. Ellison, J. Am.
Chem. Soc. 109, 6004 (1987).

Hoccs™

E 28 Coy

T2 ~ 67000 gas PEL:2

D 282 Coy

T2 ~ 53300 gas PEL,2

C 2n Cay

T2 = 45670(160) gas PEL:2

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

ap 950(80) gas PE 1,2
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B 28; Coy B 2a' Cs
T3 = 26220(160) gas PEL,2 T2 = 18800(160) gas PEl
Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate an™l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
aj 710(80) gas PE 1,2 a' C-N stretch 800(80) gas PE 1
NCN deform. 400(80) gas PE 1
K 28, Cav
T2 = 19610(160) gas PEl,2 K 2pn Ce
T3 = 14930(160) gas PEL
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. -1
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
ay 2 CCS a-stretch 1660(80) gas PE 1,2
680(80) gas PE 1,2 a' 2 C=N stretch 2080(80) gas PE 1
2
X 28, Coy X 2 Cs
Vib. No. Approximate em™! Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 2 CCS a-stretch 1450(80) gas PE 1,2 a' 2 C=N stretch 2000(80) gas PE 1
700(80) gas PE 1,2 3 C-N stretch 1600(80) gas PE 1
4 Inversion 720(80) gas PE 1

3 From vertical ionization potentials.

References

1y, Bock, B. Solouki, G. Bert, and P. Rosmus, J. Am.
Chem. Soc. 99, 1663 (1977).
P. Rosmus, B. Solouki, and H. Bock, Chem. Phys. 22,
453 (1977).
NHo>CN™*
b 2a" Cs
T2 = 65760(900) gas PEl
C e Cs
T2 = 28880(160) gas PE!
Vib. No. Approximate em”1 Med. Type Refs.
sym. type of mode meas.
a' C-N stretch 1040(80) gas PE 1
NCN deform. 480(80) gas PE 1

@ From vertical ionization potentials.

References

14, Stafast and H. Bock, Chem. Ber. 107, 1882
(1974).

CH>N3
E 2A1 Coy

T3 = 85520(1000) gas PE!

D ZBZ Coy

74 = 76650(1000) gas PEl

C 231 Coy

T2 = 63980(320) gas PEl

8 2A1 Coy

To = 49460(320) gas PE!
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. - A 28, Cov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. T, = 38490(320) gas pel
a; 2 NN stretch 2180(80) gas PE 1 Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
3  CHp "scissors" 1360(80) gas PE 1
a; 1 CDp s-stretch 2170(80) gas PE 1
2 NN stretch 1930(80) gas PE 1
A 282 Coy
1 4 (CDp "scissors" 800(80) gas PE 1
To = 38490(320) gas PE
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. b 231 Coy
a; 1 CHp s-stretch 2780(80) gas PE 1 Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
2 NN stretch 2040(80) gas PE 1
3 CHp “scissors" 1200(80) gas PE 1 a; 2 NN stretch 2180(80) gas PE 1
4  CN stretch 970(80) gas PE 1
X 231 Coy
. 2 From vertical jonization potential.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
References
a; 2 NN stretch  2180(80) gas PE 1 1y, Bastide and J. P. Maier, Chem. Phys. 12, 177
(1976).
4 CN stretch 970(80) gas PE 1
CHoN3
(Diazirine Cation)
CDo>N3
b 28 c
E 2, Coy 1 2v
T2 = 58090(1600) gas PE!
T2 = 85520(1000) gas PE!
€ 2a c
D 282 Coy 1 2v
T, ~ 46000 gas PE!
T3 = 76650(1000) gas PEL
B 2A c
C 231 Coy 1 2v
T, = 31060(1000) gas PEl
T2 = 63980(320) gas PEl
2 Vib. No. Approximate em~1 Med. Type Refs.
8 A Cay sym. type of mode meas.
T, = 49460(320) gas PE!
a1 1330(80) gas PE 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
A 231 Coy
a; 2 NN stretch 2250(80) gas PE 1
T, = 20170(1600 as pEl
3 €D, "scissors" 1020(80) gas PE 1 ° (1600) g
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£ 1A1---Continued

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em-1 Med. Type Refs.
b sym. type of mode meas.
a 2200(80)° gas PE 1
890(80) gas PE 1 bp 7 CHo a-stretch 3107 gas IR 9
3097 Ar IR 7
3068
X 28, Coy 8 CHp rock 922 gas IR 9
2 From vertical jonization potential. 918 Ar IR 7
Comparison with the spectrum of the neutral mole-
cule suggests that this relatively prominent pro- 9 CCS bend 356 Ar IR 7
gression may be contributed by (890 + 1300) combi-
nations.
Ao = 9.555; By = 0.189; C, = 0.185 MWZ~51RY
References
Iv. 8. Robin, C. R. Brundle, N. A. Kuebler, G. B. D>cCCsS
Ellison, and K. B. Wiberg, J. Chem. Phys. 57, 1758
(1972). A 1p= Cs
To ~ 18002 gas ABL0  A-X 450-550 nm
H2CCS
Diffuse bands.
K Ipn Ce
Tg ~ 17995  gas ABl0  A-X 450-550 nm Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Diffuse bands.
a' 2 C=C stretch 1400 gas AB 10
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. 8 CCS bend 256 gas AB 10
a' 2 C=C stretch 1402 gas AB 10
8 CCS bend ~284 gas AB 10 X 1ay Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
£ 1ay Coy Structure: MW2™3IR9
a; 1 CDy s-stretch 2229 Ar IR 1,7
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. 2 C=C stretch 1738 Ar IR 1,7
3 CDp "scissors" 1030 Ar IR 7
a;y 1 CHp s-stretch 3020 gas IR 9
4  C=S stretch 775 Ar IR 7
3012 Ar IR 1,6,7
by 5 DyC=C OPLA 555 Ar IR 1,7
2 C=C stretch 1757 gas IR 9
6 CCS bend 375 Ar IR 7
1755 Ar IR 1,6-8
by 7 CDp a-stretch 23302 Ar IR 7
3 CHp "scissors" 1331 gas IR 9
8 (D> rock 755 Ar IR 7
1323 Ar IR 1,6,7
9  CCS bend 308 Ar IR 7
4  C=S stretch 850 gas IR 9
858 Ar IR 7
by 5 HpC=C OPLA 692 Ar IR 1,6-8 2 Tentative.
6 CCS bend 404 Ar IR 1,7
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References
Vib. No. Approximate em~1 Med. Type Refs.

1A, Krantz and J. Laureni, J. Am. Chem. Soc. 96, sym. type of mode meas.

6768 (1974).

2., Georgiou, H. W. Kroto, and B. M. Landsberg, J.

Chem. Soc., Chem. Commun., 739 (1974). a' €=0 stretch 2340(40) gas PE 2

3B. Bak, 0. J. Nielsen, H. Svanholt, A. Holm, N. H.

Toubro, A. Krantz, and J. Laureni, Acta Chem. C-0 stretch 1080(60) gas PE 1,2
Scand. A33, 161 (1979).

. Georgiou, H. W. Kroto, and B. M. Landsberg, J.

Mol. Spectrosc. 77, 365 (1979).

54. Winnewisser and E. Schifer, Z. Naturforsch. 35a,

483 (1980). X 2p' Cs
8a. Krantz and J. Laureni, J. Am. Chem. Soc. 103,

486 (1981).

M. Torres, I. Safarik, A. Clement, R. K. Gosavi, Vib. No. Approximate em~1 Med. Type Refs.
and 0. P. Strausz, Can. J. Chem. 62, 2777 (1984). sym. type of mode meas.

8. Hawkins, M. J. Almond, and A. J. Downs, J. Phys.
Chem. 89, 3326 (1985).

94. W. Kroto and D. McNaughton, J. Mol. Spectrosc. a' CO stretch 1460(30) gas PE 1,2
114, 473 (1985).

105.7J. Clouthier, J. Phys. Chem. 91, 1354 (1987).

HCOOH™* DcCooODt
2t [

E2a Cs 0 2a Cs

T& = 49700(320) gas PEL.3
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

D 2a’ Ce Y

To = 45500(320) gas PEL3 a' €O stretch 1210(40) gas PE 2

] _ COD bend ? 880(40) gas PE 2

Vib. No. Approximate em™l Med. Type Refs.

sym. type of mode meas.
R 2p" Cs

a' CO stretch 1300(40) gas PE 1,2
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

C 2" Ce
a' C=0 stretch 2280(40) gas PE 2

T, ~ 32800 gas PEls3
C-0 stretch 1090(40) gas PE 2

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
X 2n Cs
a' 940 gas PE 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
B 2a' Cs a' CO stretch 1494(40) gas PE 2
To ~ 23200 gas PEL.3 COD bend 970(40) gas PE 2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. 3 From vertical ionization potential.
a' 940 gas PE 1 References
Ic. R. Brundle, D. W. Turner, M. B. Robin, and H.
Basch, Chem. Phys. Lett. 3, 292 (1969).
2w 21, Watanabe, Y. Yokoyama, and S. Ikeda, Chem. Phys.
A A Cs Lett. 19, 406 (1973).
1.3 K. Kimura, S. Katsumata, T. Yamazaki, and H.
Ty = 8390(320) gas PE!» Wakabayashi, J. Electron Spectrosc. Relat. Phenom.
6, 41 (1975).
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HoCsoO™*
E 2n Cs

T3 = 64550(320) gas PEL

D 2a' Cs

Ta = 55910(320) gas PE!

T 2" Ce

T3 = 43650(320) gas PEl

B 2a' Ce

T3 = 36230(320) gas PE!

R 2 Cs

T2 = 11620(320) gas PEl
% 2pm c
& From vertical ionization potentials.

References

1g. Block, H. Bock, S. Mohmand, P. Rosmus, and B.

Solouki, Angew. Chem. 88, 380 (1976); Angew. Chem.

Int. Ed. Engl. 15, 383 (1976).

CH>F%

G 2 Cov

T, = 83900(1000) gas PEl,3

D,E,F ZBl,zAl,ZBZ Coy

T, = 44380(400) gas PEL"3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 3 CFp stretch 700(100) gas PE 1-3
C 2, Cov

T2 = 24300(400) gas PEL-3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 CFp stretch 970(80) gas PE 1-3

4 CFp "scissors" 500(80) gas PE 1,3

435

KB 2r,28, Cy,
T, = 14760(400) gas PEL-3
X ZBZ Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 CH stretch 2744 Ar IR 4

2 CHy "scissors" 1120(80) gas PE 1-3
by 6 CH stretch 2854 Ar IR 4
b, 8 CHp wag 1408 Ar IR 4

9 CF stretch 1255 Ar IR 4

-+

CDFS
¢ 2n, Coy
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 3 CFp stretch 970(80) gas PE 3

4 CF, "scissors" 500(80) gas PE 3
% 28, Cav
Vib. No. Approximate em”1 Med. Type Refs.
sym. type of mode meas.
a; 1 CD stretch 2062 Ar IR 4
by 7 980 Ar IR 4
b, 8 (CDp wag 1063 Ar IR 4

9 CF stretch 1262 Ar IR 4
2 From vertical jonization potential.

References

1A. W. Potts, H. J. Lempka, D. G. Streets, and W. C.

Price, Phil. Trans. Roy. Soc. {London) A268, 59

(1970).

2. p. Pullen, T. A. Carlson, W. E. Moddeman, G. K.

Schweitzer, W. E. Bull, and F. A. Grimm, J. Chem.

Phys. 53, 768 (1970).

3¢.7R. Brundle, M. B. Robin, and H. Basch, J. Chem.

Phys. 53, 2196 (1970).
4(." Andrews and F.
4714 (1979).

T. Prochaska, J. Chem. Phys. 70,
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CHo>FC1t
Ta = 62610(1000) gas PEl

T3 = 50510(1000) gas PEl
T2 = 41230(400) gas PE!
T3 = 23080(1000) gas PEl
T3 = 21060(400) gas PEl
T3 = 19040(1000) gas PEl
T2 = 17020(1000) gas PEL

T3 = 4520(1000) gas PEl

X Cs
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.

CHy stretch 2902 Ar IR 2

CHy "scissors" 1200(80) gas PE 1

CCT1 stretch 874 Ar IR 2
CDoFC1™*
X Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

CDp stretch  2162° Ar IR 2
CC1 stretch 843 Ar IR 2

F 231 Coy

Ta = 43970(240) gas PEL

E 2ny Coy
T8 = 37280(240) gas PEl

D ZBZ Coy

T3 = 32110(240) gas PEl
A broad absorption with maximum at 342 nm (29200)
which appears on argon-resonance photolysis of
CHoClo isolated in solid argon and which has a
photoéecomposition threshold at a wavelength longer
than 650 nm has been assigned® to the 0-X transi-
tion of CHpC1%.

B.C 2ap,2a1b 5,

T2 = 7260(240) gas PEL

X.A 285,28.0 5,

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 3 CClp stretch 640(80) gas PE 1

b, 8 CHy wag 1193 Ar IR 5,6
9 CClp stretch 764 Ar IR 5,6
CD,>C13

X.A 285,28, C»,

& From vertical ionization potential.

Tentative assignment.

References

1. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.

Phys. 58, 3708 (1973).

2F. T. Prochaska and L. Andrews, J. Chem. Phys. 73,

2651 (1980).
CHoC13
G 2 Cav

T2 = 72500(1000) gas PEl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
bp 8 (CDp wag 1083 Ar IR 6

9 CCly stretch 603 Ar IR 5,6

a From vertical ionization potential. The first
ijonization potential of CHZC12 is taken as 11.32(1)
eV, as in the photoionization study of Ref. 3.

The order of these states is uncertain.c¢»

References

1a. w. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy Soc. (London) A268, 59
(1970).

2R. N. Dixon, J. N. Murrell, and B. Narayan, Mol.
Phys. 20, 611 (1971).

3A.°S. Werner, B. P. Tsai, and T. Baer, J. Chem.
Phys. 60, 3650 (1974).

43.7c. Binzli, D. C. Frost, F. G. Herring, and C. A.
McDowell, J. Electron Spectrosc. Relat. Phenom. 9,
289 (1976).
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5L. Andrews, F. T. Prochaska, and B. S. Ault, J. Am.
Chem. Soc. 181, 9 (1979).

6B. J. Kelsall and L. Andrews, J. Mol. Spectrosc.
97, 362 (1983).

CHoBr3

G 2a; Coy

T2 = 74070(800) gas PEl

F 28y Coy
T2 = 46230(560) gas PEl

E 2 Cov
T2 = 34130(560) gas PE!l

6 28, Cav

T3 = 29040(560) gas PEl
A prominent absorption at 362 nm (27600) which
appears on argon-resonance photolysis of CHyBrp
isolated in solid argon and which has a photodecom-
position threshold at a wavelength longer than 650
nm has been assigned? to the B-X transition of
CHoBr3.

B,C 2a,,20P 5,

T2 = 6130(560) gas PE!L

R 2p,P Coy
T8 = 2420(560) gas PEL

X ZBZ Cov
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
b 8 CHp wag 1129 Ar IR 4

9 695 Ar IR 4

684 Ar IR 4,5

CD>Br3
X 28, Coy
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
by 9 546 Ar IR 4.5

2 From vertical ionization potential. The first
ionization potential of CH,Brp has been taken as
10.52(5) eV, as determined in the photoelectron-
photoion coincidence study of Ref. 3.

For assignment, see Ref. 2.
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References

1a. wW. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy. Soc. (London) A268, 59
(1970).

2R, N. Dixon, J. N. Murrell, and B. Narayan, Mol.
Phys. 20, 611 (1971).

38.7p. Tsai, T. Baer, A. S. Werner, and S. F. Lin,
J. Phys. Chem. 79, 570 (1975).

4. Andrews, F. T. Prochaska, and B. S. Ault, J. Am.
Chem. Soc. 101, 9 (1979).

58, J. Kelsall and L. Andrews, J. Mol. Spectrosc.
97, 362 (1983).

CH>I3

G ZAI CZV

T2 = 81000(1000) gas PEl
F ZBI Coy

T3 = 48410(320) gas PE!

E 2A Cov

Ta& = 33970(320) gas PEL

b 28, Cov

T2 = 26540(320) gas PEL
A prominent absorption at 379 nm (26400) which
appears on argon-resonance photolysis of CHolI
isolated in solid argon and which has a photogecom-
position threshold at a wavelength Tonger than 650
nm has been assigned3 to the D-X transition of
CHpI3.

¢ 2 Cav

T2 = 8880(320) gas PEL

B 28, Coy
T@ = 6050(320) gas PE!

K 2p, Coy
T3 = 2420(320) gas PEl

X 28, Coy

2 From vertical ionization potential. The first
jonization potential of CH I, has been taken as
9.46(2) eV, as determined in the photoelectron~
photoion coincidence study of Ref. 2.

References

In. W. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy. Soc. {lLondon) A268, 59
(1970). =

2g. p. Tsai, T. Baer, A. S. Werner, and S. F. Lin,
J. Phys. Chem. 79, 570 (1975).

3. Andrews, F. T. Prochaska, and B. S. Ault, J. Am.
Chem. Soc. 101, 9 (1979).
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SiH>F3
& 2A1 Cov

Ta = 59220(480)

F 2py Cov
Ta = 44000(1200)

E 28, Coy
Ta = 41000(1200)

D 2Bl Cov
Ta = 38300(1200)

c ZA2 Cay
T& = 28400(900)

B ZBZ Coy
T& = 26000(900)

R ZAI Cav
T8 = 18960(560)

X 2B1 Coy

a8 From vertical jonization potentials.

1g. cradock and R. A. Whiteford, Trans. Faraday Soc.
67, 3425 (1971).

2D, c. Frost, F. G. Herring, A. Katrib, R. A. N.
McLean, J. E. Drake, and N. P. C. Westwood, Can. J.

gas

PE2

gas pPES

gas PE2

gas pel,?

gas

gas

gas

PE2

pEl,Z

PEL.2

References

Chem. 49, 4033 (1971).

SiHC13
G 2A1 Coy

T3 ~ 53400 gas

F ZB1 Cov
T2 = 23400(720)

E 2 Coy
T3 = 22180(720)

b 282 Coy
T3 = 20170(720)

T 2 Coy
Ta = 8550(480)
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pel

gas

gas

gas

gas

,2

pPE2

pE2

pel.2

P2

M. E. JACOX

B ZAZ
T2 = 6700(480)

R 28
T2 = 3150(320)

X %8,

pgl.2

ped.2

a From vertical jonization potentials.

References

15 cradock and R. A. Whiteford, Trans. faraday Soc.

67, 3425 {1971).

25, C. Frost, F. G. Herring, A. Katrib, R. A. N.
McLean, J. E. Drake, and N. P. C. Westwood, Can. J.
Chem. 49, 4033 (1971).

SiHoBr3

D

Ta

Ta

Ta

Ta

ls. cradock and R. A. Whiteford, Trans.
67, 3425 (1971).

SiH>I%

F

T3

Ta

Ta

Ta

[}

22400(1000)

PEL

gas pel

pEl

pel

a From vertical jonization potentials.

References

pel

pEL

pel

gas pel

Faraday Soc.
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8 Coy ] Coy
T3 = 5320(320) gas PEl T3 = 20010(320) gas PE!l
A Cav ¢ Cav
T2 = 2420(320) gas PEl T2 = 18070(320) gas PE!L
2 From vertical ionization potentials. B Coy
T3 = 4760(320) gas PEL
References
Is. Cradock and R. A. Whiteford, Trans. Faraday Soc. A Coy
67, 3425 (1971).
T3 = 1290(320) gas PEL
GeH>F3 ) )
2 From vertical jonization potentials.
B Coy
T3 = 26600(1600) gas PE! References
Is. cradock and R. A. Whiteford, Trans. Faraday Soc.
A Coy 67, 3425 (1971).
v 5/
T3 = 12900(1600) gas PE!
GeHo>1I3%
% 28, Coy F Cav
T& = 27920(320) gas PEL
& From vertical jonization potentials.
E Coy
References 1
T& = 22270(320) gas PE
1s. cradock and R. A. Whiteford, Trans. Faraday Soc.
67, 3425 (1971).
b Coy
GeH>C13 T3 = 18800(320) gas PE!
C Coy
C Coy
T3 = 18880(320) gas PEl
T2 = 7830(320) gas PEl
B Coy
8 Coy
Ta = 5320(320) gas PEl 1
T2 = 5000(320) gas PE
A Coy
A Coy
T2 = 2420(320) gas PEl 1
T& = 2100(320) gas PE

3 From vertical ionization potentials. 2 From vertical ionization potentials

References
References

1s. cradock and R. A. Whiteford, Trans. Faraday Soc. 1 .
67, 3425 (1971). S. Cradock and R. A. Whiteford, Trans. Faraday Soc.
- 67, 3425 (1971).

GeH-Br3d
2=rz HoCC1-1I
E C
2v In a nitrogen matrix, very strong absorption maximum
T2 = 24370(320) gas PE! at 370 nm and much weaker absorption maximum at 545
nm. Irradiation in either of these absorption
regions results in re-formation of the more stable
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CHyC1I structure in which both halogen atoms are References
bonded to the carbon atom. . .
1. Maier and H. P. Reisenauer, Angew. Chem. 98, 829

(1986); Angew. Chem. Int. Ed. Engl. 25, 819 (1986).

X
H>CI-1I
Vib. No. Approximate em~1 Med. Type Refs. . . . .
sym. type of mode meas. In a nitrogen matrix, very strong absorption maximum
at 438 nm and much weaker absorption maximum at 745
nm. Irradiation in either of these absorption
CHp a-stretch 3168.8 Ar IR 1 regions results in re-formation of the more stable
CHyI5 structure in which both iodine atoms are
CHp s-stretch 3042.3 Ar IR 1 bonded to the carbon atom.
3039.4
CC1 stretch 886.2 Ar IR 1 X
H>CCT1 OPLA 639.0 Ar IR 1 . . _
633.5 Vib. No. Approximate em-l Med. Type Refs.
sSym. type of mode meas.
CHy a-stretch 3151.2 Ar IR 1
D>CC1-1
CH2 s-stretch 3028.0 Ar IR 1
X
CHy, "scissors" 1372.8 Ar IR 1
Vib. No. Approximate em~1 Med. Type Refs. CI stretch 713.6 Ar IR 1
sym. type of mode meas. 704.6
HoCI OPLA 622.7 Ar IR 1
CD, a-stretch 2395.2 Ar IR 1 618.3
611.1
CD, s-stretch 2228.2 Ar IR 1
2226.6
CBy "scissors" 1072.5 Ar IR 1
[)2CI—I
CC1 stretch 836.5 Ar IR 1 %
DoCCT OPLA 502.9 Ar IR 1
498.8 . ; -1
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
References
CD> a-stretch 2377.6 Ar IR 1
1g. Maier and H. P. Reisenauer, Angew. Chem. 98, 829
(1986); Angew. Chem. Int. Ed. Engl. 25, 819 (1986). CDp s-stretch 2213.0  Ar IR 1
CD, "scissors" 1032.7 Ar IR 1
HaCBr-1 CI stretch 645.3 Ar IR 1
In a nitrogen matrix, very strong absorption maximum
at 403 nm and much weaker absorption maximum at 660 D2CI OPLA 498.0 Ar IR 1
nm. Irradiation in either of these absorption 488.6
regions results in re-formation of the more stable
CHpBrl structure in which both halogen atoms are
bonded to the carbon atom.
References
X
1G. Maier and H. P. Reisenauer, Angew. Chem. 98, 829
(1986); Angew. Chem. Int. Ed. Engl. 25, 819 (1986).
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

CHy a-stretch 3165.2 Ar IR 1
CHo s-stretch 3035.7 Ar IR 1

HoCBr OPLA 638.1 Ar IR 1
630.6
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6.10. Five-Atomic Monohydrides
CaH
2g Cay
To = 33740 Ne ABl  259-296 nm
33797 Ar ABl  248-295 nm
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
¥ 1 CH stretch 3100(10) Ar AB 1
2 C=C stretch 2130(10) Ar AB 1
3 CzC stretch 2028(10) Ne AB 1
2060(10) Ar AB 1
4 C-C stretch 800(10) Ne AB 1
760(10) Ar AB 1
I 5 HCC bend 5702 Ar AB 1

Groups of absorptions observed in an argon matrixl
between 13408 and 13906, 17629 and 17939, 21972 and
25667, and 26867 and 32104 have also tentatively

been attributed to CgH.

Jr., J. Mol. Spectrosc. 57, 127 (1975).

) 5 Cay
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
3 C=C a-stretch 2050 Ar IR 1
a %(2\)1').
References
1K. I. Dismuke, W. R. M. Graham, and W. Weltner,

2y, Guélin, S. Green, and P. Thaddeus, Astrophys. J.

224, L27 (1978).

3W. B. Bell, P. A. Feldman, and H. E. Matthews,

Astrophys. J. 273, L35 (1983).

4w, B, Bell, H. E. Matthews, and T. J. Sears,

Astron. Astrophys. 127, 241 (1983).

5c. A. Gottlieb, E. W. Gottlieb, P. Thaddeus, and H.

Kawamura, Astrophys. J. 275, 916 (1983).

HC=Cc-C=N*
¢

£ 2 Cooy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
3 €=C a-stretch 2060 Ar IR 1
By = 0.165 MW2™>
CyqD
2n Cony
To = 33900 Ar ABl  258-294 nm
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
st 1 D stretch 2640(10) Ar AB 1
2 C=C s-stretch 2140(10) Ar AB 1
4 C-C stretch 760(10) Ar AB 1
I 5 DCC bend 4852 Ar AB 1

An absorption at 17685 and a group of bands between
26925 and 30883 in the argon-matrix observations
have also tentatively been assigned to C4D.

To = 48570(160) gas PEL

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
1320(40) gas PE 1

B 2n Cooy

T, = 19600(160) gas PEl

19374(43) Ne ABZ  B-X 474-516 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 1940(40) gas PE 1
4 C-C stretch 810(40) gas PE 1
820(60) Ne AB 2
A 25t Coy
T, = 15650(160) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 4 C-C stretch 860(40) gas PE 1

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



442 M. E. JACOX

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

2180(40) gas PE 1

References

1c. Baker and D. W. Turner, Proc. Roy. Soc. (London)

A308, 19 (1968). )
27, Fulara, S. Leutwyler, J. P. Maier, and U.
Spittel, J. Phys. Chem. 89, 3190 (1985).
HCOCN
A lan Cs

T, = 26276(2) gas LF1  A-X 358-385 nm

Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
a' 3  CO stretch 1310.6 gas LF 1

4  HCO bend 1124.3 gas LF 1

5 CC stretch 940.0 gas LF 1

6 CCO bend 517.0 gas LF 1

7  CCN bend 216.9 gas LF 1
a' 8 CH wag 408.2 gas LF 1

9 CCN bend 365.9 gas LF 1
X 1a Ce
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 2 C=N stretch 2229 gas IR 2

3 C=0 stretch 1716 gas IR 2

5 C-C stretch 914 gas IR 2

7  CCN bend 230 gas LF,IR 1,2
a" 9 CCN bend 278 gas LF 1

References

1R. H. Judge, D. C. Moule, A. Biernacki, M. Benkel,
J. M. Ross, and J. Rustenburg, J. Mol. Spectrosc.

116, 364 (1986).

2D."J. Clouthier and D. C. Moule, J. Am. Chem. Soc.
109, 6259 (1987).
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HNO%

F Cs

T, = 56800(900) gas PEl.2
E Cs

T, = 51640(160) gas PEL.2
D 2a Ce

T, = 33400(160) gas PEL?

¢ 2a Ce

T, = 11620(900) gas PEl.?

B 2a' Cs

T, = 9760(160) gas PE1:2

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

1210(30) gas PE 1

K 2 Cs
T8 = 3950(240) gas PEL,2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

1490(30) gas PE 1,2
1070(30) gas PE 1,2

X 2" Cs
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

1370(80) gas PE 2
650(30) gas PE 1

2 First detectable component.

References

1p. R. Lloyd, P. J. Roberts, and I. H. Hillier, J.
Chem. Soc., Faraday Trans. 2 71, 496 (1975).

2y, ¢, Frost, S. T. Lee, C. A. McDowell, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
7, 331 (1975).
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Pi(:F:E§ References

F 28y Cay 1a. W. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy. Soc. (London) A268, 59

T2 = 85360(400) gas PEl.3,4 (1970). —

2B, p. Pullen, T. A. Carlison, W. E. Moddeman, G. K.
Schweitzer, W. E. Bull, and F. A. Grimm, J. Chem.
Vib. No. Approximate  cm™1 Med. Type Refs. Phys. 53, 768 (1970).

sym. type of mode meas. 3C. R. Brundle, M. B. Robin, and H. Basch, J. Chem.
Phys. 53, 2196 (1970).

G. Bieri, L. ARsbrink, and W. von Niessen, J.

a; 1 CH stretch 2660(80) gas PE 4 Electron Spectrosc. Relat. Phenom. 23, 281 (1981).

3  CFg stretch 1050(80) gas PE 4
3 HCFoCc1Yr

G,A 2a",2a" g

0,E 2€,2A; C3y T4 = 59870(800) gas PEL?Z
T3 A 54400 gas PEL™4
F 2a' Cs
Vib. No. Approximate cm1 Med. Type Refs. T3 = 50910(800) gas PEL,2
sym. type of mode meas.
¢,0,E 2a",2a",2p" ¢
a 480(80 as PE 1
1 ) e Ta = 27270(800) gas PEL:2
B 2a* Cs
¢ 2% Cay

T8 = 10890(800) gas PEL.?
T, = 26220(400) gas PEL™%

%K 24,20 g

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. . . -1
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
a; 2 CFj stretch 1050(80) gas PE 1-4
3 CF3 "umbrella" 550(80) gas PE  1,3,4 a' FCC1 deform. ~ 410(80) gas PE 2
B 2E Cay 3 From vertical ionization potentials.
T2 = 18800(1000) gas PELl™4
References
A 2a C3 13. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.
2 v Phys. 58,3708 (1973).
T2 = 13200(1000 as PEl-4 I. Novak, T. Cvitas, L. Klasinc, and H. Gusten, J.
¢ )9 Chem. Soc., Faraday Trans. 2 77, 2049 (1981).
X 2a c
1 v HCFC13
DCF% RG22 C
c 2 Cay T3 = 47360(800) gas PEL.2
Vib. No. Approximate em™1 Med. Type Refs. E 2n’ Cs
sym. type of mode meas. T3 = 22830(800) gas pel,2

a; 2 CFg stretch 1050(80) gas PE 3
3 CF3 "umbretla" 500(80) gas PE 3

2 From vertical ionization potential.
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) 2An Cs

Ta = 20570(800) gas PEL,2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' CClo stretch 610(80) gas PE 2

FCC1 deform. 400(80) gas PE 2

¢ 2a Cs

Ta = 8470(800) gas PEL,2

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

a' CCT, "scissors" 280(80) gas PE 2

B 2" Ce

T = 3630(800) gas PEL.2

A 2p Cs

T& = 1600(800) gas PEL,2
X 2am Cs
3 From vertical ionization potentials.

References
1. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.
Phys. 58, 3708 (1973).
I. Novak, T. Cvitas, L. Klasinc, and H. Giisten, J.

Chem. Soc., Faraday Trans. 2 77, 2049 (1981).
Hcc13}
F 2A1 Cay
T3 = 68000(1000) gas PEL

E ZAI C3V
T& = 45100(320) gas PEL

b 2e Cay
T3 = 37280(320) gas PEl

A strong, broad absorption with maximum at 388 nm
(25800) which appears on argon-resonance photolysis
of HCCl4 isolated in solid argon and which has a
photodecomposition threshold at a wavelength longer
than 470 nm has been assigned® to the D-% transi-
tion of HCC1%. The energy difference is attributed
to structura? relaxation in the condensed phase.
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C 2b Cay

T3 = 11940(320) gas PEl

B 2a;P Cay
T8 = 5160(320) gas PEL

K 2gb Cay

T3 = 4360(320) gas PE!
X 2a5b Cay

2 From vertical ionization potential. The first
fonization potential of HCCl3 is taken as 11.37(2)
eV, as in the photoelectron-photoion coincidence
study of Ref. 4.

b The assignment of Ref. 2 has been used. An
alternate assignment has been proposed by Ref. 3.
References

1. W. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy Soc. (London) A268, 59
(1970).

2R, N. Dixon, J. N. Murrell, and B. Narayan, Mol.
Phys. 20, 611 (1971).

35. Katsumata and K. Kimura, Bull. Chem. Soc. Japan
46, 1342 (1973).

4 s. Werner, B. P. Tsai, and T. Baer, J. Chem.
Phys. 60, 3650 (1974).

5., Andrews, B. J. Kelsall, J. H. Miller, and B. W.
Keelan, J. Chem. Soc., Faraday Trans. 2 79, 1417
(1983).

HCBr3%

F 28 Cav

Ta = 75200(1000) gas PEL

E 2a C3y
T2 = 43000(320) gas PE!

D 2 Cay
Ta = 34130(320) gas PEl

(3 Cay
T@ = 10000(320) gas PEl

Spin-orbit splitting = 1290(320) gas PEL

B 2 Cay

T3 = 6450(320) gas PEL

K2 C3y
T2 = 2660(320) gas PEl

Spin-orbit splitting = 1130(320) gas pel
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b 2A2 Cav References

1s. Cradock, E. A. V. Ebsworth, and R. A. Whiteford,

@ From vertical ionization potential. The first J. Chem. Soc., Dalton Trans. 22, 2401 (1973).

ionizatjon potential of HCBry is Faken as }0.48(2)
:X&d;so;nR:?? g?otoe]ectron-photmon coincidence HSiC1 §
F 2A1 Cay
References T2 = 50020(320) gas PE!

1a. wW. Potts, H. J. Lempka, D. G. Streets, and W. C.

?{;;SS.Ph11. Trans. Roy. Soc. (London) A268, 59 Vib. No. Approximate em-1 Med. Type Refs.
2. P. Tsai, T. Baer, A. S. Werner, and S. F. Lin, sym. type of mode meas .
J. Phys. Chem. 79, 570 (1975).
a; 1 SiH stretch ~2000 gas PE 1
HSiF3%
F 2A1 Cay
2
T2 = 52120(320) gas PEL En Cay
T3 = 24530(320) gas PEL
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
b 2 C3V

a = 1
a; 2 SiFy stretch  725(40) gas PE 1 T8 = 22670(320)  gas PE

3 Deformation 330(40) gas PE 1 C 2 Cay

T4 = 9120(320) gas PEl

2
E“E Cay KB 2py,%E C3,
a = 1
T3 = 33320(320) gas PE Ta = 3790(320) gas PEl
2
D Ay Cay X ZAZ Cay

T2 = 30010(320) gas PE!
3 From vertical ionization potentials.

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas. References

. Ip. C. Frost, F. G. Herring, A. Katrib, R. A. N.
ap 2 SiF3 stretch  790(40) gas PE 1 McLean, J. E. Drake, and N. P. C. Westwood, Can. dJ.

Chem. 49, 4033 (1971).

C 2% Cay

Ta = 22270(320) gas PE!

B 2 Cay
T2 = 15330(320) gas PE!
A ZAZ Cay
T8 = 11780(320) gas PE!

% 2nq Cay

& From vertical ionization potentials.
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6.11. Five-Atomic Nonhydrides A 2 Cs
T, = 8550(240) gas PE!
NzCN™* °
F 2a" Cs Vib. No. Approximate em~1 Med. Type Refs.
1 sym. type of mode meas.
T@ = 57280(900) gas PE
a' 6 CNN bend 640(40 as Pt 1
E 2a' Cs (40) g
T2 = 45500(240) gas PE!
- X 2p" c
Vib. No. Approximate em~1 Med. Type Refs. A s
sym. type of mode meas.
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a' 2 NN stretch 1520(40) gas PE 1

a' 2 NN stretch 1900{40) gas PE 1

0 2a» Cs 1120(40) gas PE 1

Ta = 28720(160) gas PEl 800(40) gas PE 1

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas. 3 From vertical jonization potential.

a' 1 C=N stretch 1960(40) gas PE 1 References

5 NNN bend 620(40) gas PE 1 Ip. c. Frost, H. W. Kroto, C. A. McDowell, and N. P.
. t . . . Ph .
6 CNN bend 430(40) gas PE 1 51 wiz7w?gg%7§. Electron Spectrosc. Relat. Phenom
Cz03
C 2a’ Cq 0 2Hu Doohy
To = 24930(160) gas PEL T, = 53680(50) gas PEl
Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a' 3 NN stretch  1380(40) gas PE 1 55 1 COstretch  2195(40) gas PE 1
4 NC stretch 1090(40) gas PE 1 2 C3 s-stretch 629(40) gas PE 1
5 NNN bend 620(40) gas PE 1
2y &
C Ig
B 2a" Cs To = 51420(50) gas PE!
T8 = 19120(160) gas PEL
B 2m,2
Vib. No. Approximate em™d Med. Type Refs. T, = 41520(50) gas pgl
sym. type of mode meas. °
Vib. No. Approximate em~1 Med. Type Refs.
a' 1 CsN stretch  2190(40) gas PE 1 sme . tope of mode o e

3 NN stretch 1130(40) gas PE 1

Bend 662(40 PE 1
5  NNN bend 810(40) gas PE 1 en (40) gas
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Vib. No. Approximate em~1 Med.

sym.

Type Refs.

type of mode meas.

2p.a
Aug
T, = 31440(50) gas PE!
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

CO a-stretch  2364(40) gas PE 1

Bend 718(30) gas PE 1
X ZHu Doy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
5y 1 CO stretch 2105(40) gas PE 1

m, 7 Bend 435(40)b gas PE 1

& Symmetry of the orbital which is depopulated on
ionization is given.
cates that the product ion is bent.

Observed as sequence bands. This vibration is
highly anharmonic.

References

1. wW. Rabalais, L. 0. Werme, T. Bergmark, L.
Karlsson, M. Hussain, and K. Siegbahn, "Electron

Spectroscopy,” D. A. Shirley, Ed., (North-Holland

Publishing Co., Amsterdam, 1972), p. 425.

NCNCO™T
E 2n' Cs
Ta = 45990(320) gas PE!

D 2a" Ce

Ta n 26220 gas PEl

¢ 2a Cs

T, = 24450(320) gas PEl

Photoelectron spectrum indi-

Vib. No. Approximate em™d Med. Type Refs.
sym. type of mode meas.
a' 730(60) gas PE 1

B 2a' Cs

T2 = 15900(320) gas PE!

2340(60) gas PE 1
1410(60) gas PE 1

600(60) gas PE 1

A 2p Ce

T2 = 4120(320) gas PE!l

X 2" Ce

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' 2130(60) gas PE 1
540(60) gas PE 1

a8 From vertical ionization potential.

References
1p. C. Frost, H. W. Kroto, C. A. McDowell, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
11, 147 (1977).
S(CN)3%
A 28, Cav
T3 = 67600(1000) gas PE?
& Zn Cav
T& = 41800(1000) gas PE!
F 28, Cov
T2 = 29850(320) gas PEl
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 2 CS stretch 560(40) gas PE 1
E 2y Coy
T2 = 23400(320) gas PEL

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



448 M. E. JACOX

E,F 2a", 28 g

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. Ta = 39450(560) gas PEL
a; 2 CS stretch 840(40) gas PE 1 D 2a Cs
T8 = 21540(560) gas PE!
D 28, Coy (Y Cs
T& = 21780(320) gas pel T8 = 18800(320) gas PEL
C 2, Coy B 2a' Cs
T3 = 18320(320) gas PEL T3 = 16860(320) gas PEL
Vib. No. Approximate cnl Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 1 CN stretch 1980(40) gas PE 1 a' NCS a-stretch 1940(60) gas PE 1
NCS bend 645(60) gas PE 1
B ZB2 Coy
T8 = 15730(320) gas PEl K2 Cs
T2 = 2180(560) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 CN stretch 1840(40) gas PE 1
a' 400(60) gas PE 1
A ZA1 Cay
T3 = 15200(1000) gas PEL X 2" Ce
X 28; Coy Vib. No. Approximate  cm~! Med. Type Refs.
Sym. type of mode meas.
Vib. No. Approximate em-L Med. Type Refs.
sym. type of mode meas. a' NCS a-stretch 1690(60) gas PE 1
a; 1 CN stretch 2040(40) gas PE 1
2 SCp stretch 640(40) gas PE 1 3 From vertical jonization potentials.
References
8 From vertical ionization potentials. M. a. King and H. W. Kroto, J. Am. Chem. Soc. 106,
7347 (1984).
References
1 FC=CCN™*
P. Rosmus, H. Stafast, and H. Bock, Chem. Phys.
Lett. 34, 275 (1975). b 23* Coy
T, = 79100(500) gas PEl
NCNCS™+ ° (300) ¢
G 2 Cs ¢ 2 Cony
T® = 43730(560) gas PEL T, = 58900(500) gas PEL
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Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
1300(80) gas PE 1 480(80) gas PE 1
730(80) gas PE 1
B 2]13/2 Cooy
B2n3/, Cay T, = 20352(3) gas LF3
Ty = 20170(160) gas pel 20392(16) Ne AB3  B-% 446-490 nm
Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
1300(80) gas PE 1 it 2 C=C stretch 1990(20) Ne AB 3
730(80) gas PE 1 3  C-C stretch 970(80) gas PE 1
4 CCl stretch 538(20) Ne AB 3
A 25t Cay
T = 190(10) ns gas PEFCO?
T, = 16060(160) gas PE!
R 25+ Cay
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas. T, = 18870(160) gas pEl
19662(16) Ne AB3  A-X 461-509 nm
2200(80) gas PE 1
680(80) gas PE 1 Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
gt 2 C=C stretch  2007(20)@ Ne AB 3
X 2n Cooy
4 CCY stretch 471(20) Ne AB 3
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
T = 394(20) ns gas PEFCO?
2360(80) gas PE 1
X 2]13/2 Cooy
600(80) gas PE 1
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

References

1g. Bieri, E. Heilbronner, V. Hornung, E. Kloster-

Jensen, J.

P. Maier, F. Thommen, and W. Von

Niessen, Chem. Phys. 36, 1 (1979).

C1C=CCN™T

g 2z*

To

c2

"

Cooy

56500(500) gas PEL

Cooy

31900(500) gas PE!

cCl

2140(80) gas PE 1

stretch 500(80) gas PE 1

@ Tentative value.

References

1. Bieri, E. Heilbronner, V. Hornung, E. Kloster-

Jensen, J.

P. Maijer, F. Thommen, and W. Von

Niessen, Chem. Phys. 36, 1 (1979).

2R, Kubn, J.
Spectrosc.

P. Maier, and F. Thommen, J. Electron
Relat. Phenom. 34, 253 (1984).

3s. Leutwyler, J. P. Maier, and U. Spittel, J. Chem.
Soc., Faraday Trans. 2 81, 1565 (1985).
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BrC=CCN™* X203/  Coy
b 2zt Cooy
Vib. No. Approximate em™l Med. Type Refs.

T, = 50750(500) gas pel sym. type of mode meas.
€ 2n Cooy st 1 C=N stretch 2120(2) gas EF 4
T, = 27400(500) gas PE! 2 C=C stretch  1983(2) gas EF &

3 C-C stretch 1095(2) gas EF 4
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. 4  CBr stretch 438(2) gas EF 4

n 6 CCC deform. 302(2)& gas EF 4
CBr stretch 400(80) gas PE 1

7  CCBr deform. 111(2)@ gas EF 4

g 25t Cay A = -890(160) gas PEl
T, = 20570(160) gas PEl
3 a #(2v3).
PEFCOZ2 and neon-matrix 3 observations suggest that
the A and B states are strongly mixed.
References
Vib. No. Approximate cm~1 Med. Type Refs. 1g. Bieri, E. Heilbronner, V. Hornung, E. Kloster-
sym. type of mode meas. Jensen, J. P. Maier, F. Thommen, and W. Von

Niessen, Chem. Phys. 36, 1 (1979).

R. Kuhn, J. P. Maijer, and F. Thommen, J. Electron

C-C stretch 1020(80) gas PE 1 Spectrosc. Relat. Phenom. 34, 253 (1984).

3s, Leutwyler, J. P. Maier, and U. Spittel, J. Chem.
Soc., Faraday Trans. 2 81, 1565 (1985).

4R, Kuhn, J. P. Maier, L. Misev, and T. Wyttenbach,

T = 11(2) ns gas PEFCOZ J. Electron Spectrosc. Relat. Phenom. 41, 265
(1986).
A 2H3/2 Cooy
IC=CCNY*
T, = 18621(1) gas EF3:4LF3,% A-X 460-540 nm
0 23* Caoy
18347(3) Ne AB3 A-% 427-545 nm
T, = 43700(500) gas PEl
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. ¢ 233/2 Cooy

T, = 28400(160) gas PEl
st 1  C=N stretch  2219(4) Ne AB 3

2 C=C stretch 2020(2) gas LF 4 Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.

1976(4) Ne AB 3

3 C-C stretch 1140(2) gas LF 4 C-C stretch 1050(80) gas PE 1
1149(4) Ne AB 3

4  CBr stretch 359(2) gas LF 4
B 25t Cony
354(4) Ne AB 3
T, = 23870(160) gas Pel

il 6 CCC deform. 259(2)2 gas LF 4
7 CCBr deform. 108(2)2 gas LF 4 Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
© = 17(2) ns gas PEFC0? 2100(80) gas PE 1
A = -1130(160) gas PE! CI stretch 400(80) gas PR 1
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A2n3p  Cay
T, = 15560(160) gas PE!

15371(2) Ne AB3  A-X 530-650 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
st 1 =N stretch  2214(4) Ne AB 3
2 C=C stretch 2060(80) gas PE 1
3 C-C stretch 1007(4) Ne AB 3
4 CI stretch 308(4) Ne AB 3
t < 6ns gas PEFCO?
A = -2340(160) gas PEl
R 21372 Cay
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
2060(80) gas PE 1
CI stretch 400(80) gas PE 1

A = -2820(160) gas Pel

References

1g. Bieri, E. Heilbronner, V. Hornung, E. Kloster-
P. Maier, F. Thommen, and W. Von

Jensen, J.
Niessen, Chem. Phys. 36, 1 (1979).

R. Kuhn, J. P. Maier, and F. Thommen, J. Electron

Spectrosc. Relat. Phenom. 34, 253 (1984).

33, Leutwyler, J. P. Maier, and U. Spittel, J. Chem.

Soc., Faraday Trans. 2 81, 1565 (1985).

Se(CN)Y3
A 28, Coy

Ta = 62450(320) gas PEL

G 251 Coy

T2 = 42360(320) gas PEL

F 281 Coy

T& = 27670(320) gas PEl

E 28, Coy

T3 = 24120(560) gas PE!

0 2a, Coy

T2 = 23080(320) gas PEL

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 CN stretch 2150(50) gas PE 1

¢ 28, Cov

T8 = 19360(320) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 CN stretch 1900(50) gas PE 1

B 2A1 Cav

T2 ~ 18480 gas PE!

K 28, Coy

T2 = 17510(320) gas PE!

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of rode meas.

a; 1 CN stretch 1900(50) gas PE 1

% 28y Cay

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 CN stretch 1900(50) gas PE 1

SeC stretch

530(50) gas PE 1

Vibh. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 2 SeC stretch 460(50) gas PE 1

& From vertical ionization potentials.

References

ig, Jonkers, R. Mooyman, and C. A. de Lange, Mol.
Phys. 43, 655 (1981).
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cl1>cco’

T 2

Cay

M. E. JACOX

References

ip, Colbourne, D. C. Frost, C. A. McDowell, and N.
pP. C. Westwood, J. Chem. Soc., Chem. Commun. 250

T@ = 73100(560) gas PE!l (1980).
R 282 sz CFZNE
T4 = 65430(560) gas PEL F 28, Coy
T, = 62930(1600) gas PEl
G ZAl CZV
Ta = 61960(560) gas PEL E 28, Coy
Ta = 53250(1600) gas PEL
F 28y Cov
T2 = 52850(560) gas PEl Vib. No. Approximate  cm”l Med. Type Refs.
sym. type of mode meas.
E 2B c
2 2v aj 600(80) gas PE 1
T2 = 47040(320) gas PEl
Vib. No. Approximate em~1 Med. Type Refs. 20 2
sym. type of mode meas. C.D “By,%A; Cy,
T2 = 44780(1000) gas PE!L
ag 930(60) gas PE 1
A,B 281,27 Cp,
T, = 30660(1000) gas PEl
D 231 Coy
T& = 38970(320) gas PEl Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
t2a c
1 2v a 1330(80) gas PE 1
T2 = 30420(320) gas PEL
B 2a c
T2 = 27840(320) gas PEl
2 From vertical jonization potential.
A 282 CZV
T3 = 25090(320) gas PE! References
IM. B. Robin, C. R. Brundle, N. A. Kuebler, G. B.
£ 231 Co Ellison, and K. B. Wiberg, J. Chem. Phys. 57, 1758
v (1972).
Vib. No. Approximate  cm~1 Med. Type Refs.
sym. type of mode meas. PFZCN+
3 Ce
a; 1 CCO a-stretch 2200(40) gas PE 1 -
T8 = 58900(1600) gas PE}
2 CCO s-stretch 1100(40) gas PE 1
4 CCl, "scissors" 330(40) gas PE 1 0 Cs
T3 = 50800(1600) gas PEl
3 From vertical ionization potentials. C Cs
T3 = 37900(1600) gas PEL
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8 Cs
T& = 16900(1600) gas PEl

A Cs

T3 = 12900(1600) gas PEl

2 From vertical ionization potentials.

References
Is. Cradock and D. W. H. Rankin, J. Chem. Soc.,
Faraday Trans. 2 68, 940 (1972).
FSO}
D Cay
TP = 53700(1200) gas PEl

€ 3,8 Cay

Tb = 40700(1200) gas PE!

453

References
1a. B. Cornford, D. C. Frost, F. G. Herring, and C.
A. McDowell, Faraday Discuss. Chem. Soc. 54, 56
(1972).
+
CF4
] zAl Ty Structure: PE,EF®
Tod = 78830(160) gas PEL.Z,4
gas EF%  O-C 350-420 nm
Broad, unstructured emission maxima at 189 and 160
nm (52900 and 62500) which appear on He* or
electron impact on CF; have been interpreted as

arising from the 0-B and 0-A transitions of CF},
respectively.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1 S03 s-stretch 920(40) gas PE 1
3 SO3 "umbrella" 550(40) gas PE 1

B Cay

TP = 17300(1200) gas PE!l

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
a; 1 CF stretch 800(1) gas PE,EF 2,4,5

B, = 0.180(3)P EF6

c ZTZ T4 Structure: PE,EF6

To? = 51230(160) gas Pel;2.4
gas EF>  B-C 350-420 nm

Broad, unstructured emission maxima at 290 and 230
nm (34500 and 43500) which appear on Het or
electron impact on CFgq have been interpreted as
arising from the C-A and C-X transitions of CFZ,
respectively.

Vib. No. Approximate em1 Med. Type Refs.
Vib. No. Approximate em™l Med. Type Refs. sym. type of mode meas.
sym. type of mode meas.

a 1 CF stretch 729 gas PE,EF 1,2,4,5
ap 850(40) gas PE 1

Spin-orbit splitting = +16(1) EF>~7
R Cay By ~ 0.168C  PE,EF®
Tb = 10100(1200) gas PE!L

B 2
X 1a, Cay To? = 23800(1000) gas PEL™4
Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 1 SO03 s-stretch 1220(40) gas PE 1 a; 1 CF stretch 810(80) gas PE 2-4

e Deformation 500(100) gas PE 2-4

2 Tentative assignment.
From vertical ionization potentials.

K 21,

To® = 14100(1000) gas PEL™4
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X 21 (43 Cay

Tab = 34610(400) gas PEl.2,4
2 Measured with respect to onset of first photoelec-

tron band, estimated by Ref. 2 at 15.35 eV. A broad, unstructured absorption with onset near
From computer simulation of emission bands. 400 nm (25000) and maximum at 295 nm (33900) which
€ From Franck-Condon analysis of photoelectron appears on argon-resonance photolysis of CF3C)
spectrum. isolated in solid argon and which has a photodecom-
position threshold at a wavelength Tonger than 340
References nm hai been assigned7 to the C~X transition of
CF3C1™.

1A, W. Potts, H. J. Lempka, D. G. Streets, and W. C.
Price, Phil. Trans. Roy. Soc. (London) A268, 59

(1970). B 2a, Cay
2C. R. Brundle, M. B. Robin, and H. Basch, J. Chem.
Phys. 53, 2196 (1970). T3b = 26950(400) gas PEL.2,4
3A.7E. Jonas, G. K. Schweitzer, F. A. Grimm, and T.
A. Carlson, J. Electron Spectrosc. Relat. Phenom.
1, 29 (1972/73). A 2, Cay
4. R. Lloyd and P. J. Roberts, J. Electron
Spectrosc. Relat. Phenom. 7, 325 (1975). T3b = 22110(400) gas PEL;2.4
5J. F. M. Rarts, S. M. Mason, and R. P. Tuckett,
Mol. Phys. 60, 761 (1987).
5. M. Mason and R. P. Tuckett, Mol. Phys. 62, 175 X 2 Cay
(1987).
R. N. Dixon and R. P. Tuckett, Chem. Phys. Lett.
140, 553 (1987). Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
CFzCc1™
CF stretch 1299 Ar IR 5,6
F 2 C3y
CCl stretch 734 Ar IR 5,6
To@ < 66130(400) gas PEZ:4
Deformation 460 Ar IR 5,6
451
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. Deformation 416 Ar IR 5,6
ag 2 CF3 "umbrella" 589(80) gas PE 4
3 CC1 stretch 420(80) gas PE 4 @ The first jonization potential of CF3C1 is taken as

12.42(4) eV, the mean of the values reported in the
photoionization studies of Refs. 2 and 3.
From vertical jonization potential.

E 2a C3y
References

T,d = 60420(400) gas PEZ:4
1. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.
Phys. 58, 3708 (1973).
Vib. No. Approximate em™! Med. Type Refs. 2H. W, Jochims, W. Lohr, and H. Baumgirtel, Ber.
sym. type of mode meas. Bunsenges. Phys. Chem. 80, 130 (1976).
J. M. Ajello, W. T. Huntress, Jr., and P.
Rayermann, J. Chem. Phys. 64, 4746 (1976).
a; 2 CF3 "umbrella" 637(80) gas PE 4 4. Jadrny, L. Karlsson, L. Mattsson, and K.
Siegbahn, Phys. Scripta 16, 235 (1977).

F. T. Prochaska and L. Andrews, J. Am. Chem. Soc.
100, 2102 (1978).
6F. T. Prochaska and L. Andrews, J. Chem. Phys. 68,

b2 Cay 5577 (1978).
L. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
T, = 39720(400) gas PEL.2,4 368 (1979).
Vib. No. Approximate em~l Med. Type Refs. CFaBr™+
sym. type of mode meas.
G 2a; Cay
a; 2 CF3 "umbrella" 726(80) gas PE 4 T3 = 93800(1200) gas PEZ

3 CC1 stretch 387(80) gas PE 4
F 2 Cay
e 4 CF3 stretch 1130(80) gas PE 4
T3 = 71200(1200) gas PEZ
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E 2A1 Cay

T2 = 62300(1200) gas PE?2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a;y 2 CFq "umbrella" 620(80) gas PE 2

3 CBr stretch 360(80) gas PE 2

0 2 Cay
T2 = 44300(800) gas PEL.2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 CFg stretch 1080(80) gas PE 2
2 CF3 "umbrella" 690(80) gas PE 2
(o3 Cay
Ta = 36100(800) gas PEL.2

A broad, unstructured absorption with maximum near

295 nm (33600) which appears on argon-resonance
photolysis of CFqBr isolated in solid argon and

which has a photodecomposition threshold near 340

nm> may be contributed by the T-X transition of
CFaBrt.

B ZAZ Cay

T3 = 30500(800) gas PEL,2

R 2 Cay

T& = 17750(800) gas PEL.?2

2 Cay

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.
CF stretch 1293 Ar IR 3,4
CF stretch 1255 Ar IR 3,4

469 Ar IR 3,4

2 From vertical jonization potentials.

References

13. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem
Phys. 58, 3708 (1973).
T. Cvitas, H. Gusten, L. Klasinc, I. Novadj, and
Vancik, Z. Naturforsch. 32a, 1528 (1977).
3F. T. Prochaska and L. Andrews, J. Am. Chem. Soc.
100, 2102 (1978).
47T, Prochaska and L. Andrews, J. Phys. Chem. 82
1731 (1978). -

5. Andrews and F. T. Prochaska, J. Phys. Chem. 83

368 (1979).

CF3I™*
G 2A1 Cay

Ta = 107700(1200) gas Pgl

F 2 Cay

T3 = 81900(1200) gas PE!

E 2n Cav
T = 70200(800) gas PEl

455

H.

>

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 CF3 stretch 1090(80) gas PE 1

2 CF3 "umbrella" 600(80) gas PE 1

3 CI stretch 190(80) gas PE 1

0 2 Cay
Ta = 55100(800) gas PEl

T2 C3y

T& = 47360(800) gas PEl

B ZAZ Cay
Ta = 41230(800) gas PE!

K Zn Cay
T2 = 22600(800) gas PEl

% %635  Cay

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
CF stretch 1229 Ar IR 2

CF3 s-stretch 1090(80) gas PE 1

677 Ar IR 2
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¢ 2E3/2---Continued

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
497 Ar IR 2
CI stretch 240(80) gas PE 1

Spin-orbit splitting = 5890(80).1
3 From vertical jonization potentials.

References

i, Cvitas, H. Giisten, L. Klasinc, I. Novadj, and H.
Vanéik, Z. Naturforsch. 32a, 1528 (1977).

2F. T. Prochaska and L. Andrews, J. Am. Chem. Soc.
100, 2102 (1978).

CF>C13

A Coy

T3b = 68200(1000) gas PEZ:4,5

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 CClp stretch 565 gas PE 5

G Coy

T, = 56160(160) gas PE1,2,4,5

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a; 2 CClp stretch 550(80) gas PE 5

E,F 2A2,2A1 Coy

Tab = 36500(160) gas PEL,2,4,5
A broad absorption with maximum near 310 nm (32300)
which appears on argon-resonance photolysis of
CFoCl, isolated in solid argon and which has a
photodecomposition threshold between 420 and 340 nm
has been assigned’ to the E,F-X transitions of
CFoC1%.

b 2BZ Coy

To® = 19150(110) gas PE1.2,4,5

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 CFp "scissors" 370(40) gas PE 1,4,5

C 2y Cay

Tab = 13880(160) gas PEL,2,4,5

B ZAZ Coy

To? = 11050(120) gas PEl,2,4,5

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 1 CFp stretch 1097(80) gas PE 4.5

2 CCly stretch 565(80) gas PE 5

4 CCly "scissors" 210(80) gas PE 5

A 28, Cav
Tab = 6370(160) gas PEl,2.4,5

% 28, Cay

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
CF> a-stretch 1234 Ar IR 6
CCl5 a-stretch 1067 Ar IR 6
CF> bend 609 Ar IR 6
FCC1 deform. 424 Ar IR 6
FCC1 deform. 406 Ar IR 6

3 The first ionization potential of CFpCTp is taken
as 11.75 eV, as determined in the photoionization
studies of Refs. 2 and 3.

From vertical ionization potential.

References

1. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.
Phys. 58, 3708 (1973).
H. W. Jochims, W. Lohr, and H. Baumgirtel, Ber.
Bunsenges. Phys. Chem. 80, 130 (1976).
3J. M. Ajello, W. T. Huntress, Jr., and P.
Rayermann, J. Chem. Phys. 64, 4746 (1976).
J. C. Biinz1i, D. C. Frost, F. G. Herring, and C. A.
McDowell, J. Electron Spectrosc. Relat. Phenom. 9
289 (1976).
R. Jadrny, L. Karlsson, L. Mattsson, and K.
Siegbahn, Phys. Scripta 16, 235 (1977).
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6F. T. Prochaska and L. Andrews, J. Chem. Phys. €8,
5577 (1978).

7L, Andrews and F. T. Prochaska, J. Phys. Chem. 83,
368 (1979).

CF>Br3

G Coy

T8 = 60700(1000) gas PEl

F Coy
T = 42900(1000) gas PEL

E Coy

T3 = 34530(400) gas PE!l
A very strong, broad absorption with maximum at 357
nm (28000) which appears on argon-resonance photo-
lysis of CFoBro isolated in solid argon and which
has a photogecomposition threshold at a wavelength
longer than 420 nm has been assigned® to the E-X
transition of CF,Br3.

D Coy

T2 = 16700(400) gas PEl

C Coy
Ta = 9760(400) gas PE!

] Coy

T2 = 6780(400) gas PEL

A Coy
T2 = 3310(400) gas PE!l

b4 Coy

Vib. No. Approximate em-1 Med. Type Refs.

sym. type of mode meas.

CFy stretch 1244 Ar IR 2

873 Ar IR 2
868 Ar IR 2
428 Ar IR 2
406 Ar IR 2

2 From vertical ionization potentials.

References

13. Doucet, R. Gilbert, P. Sauvageau, and C.
Sandorfy, J. Chem. Phys. 62, 366 (1975).

2F. T. Prochaska and L. Andrews, J. Phys. Chem. 82,
1731 (1978).

L. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
368 (1979).

CFCl13™*

E,F 2A1,2E Cay

T3 = 53650(160) gas PEL-4

02 Cay
T, = 25390(120) gas PEl™4

A prominent, broad absorption with maximum near 405
nm (24700) which appears on argon-resonance photo-
lysis of CFCl3 isolated in solid argon and which
has a photodecomposition threshold at a wavelength
Tonger than 500 nm has been assigned® to the B-X
transition of CFC1%.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 CCly stretch ~460 gas PE 4

3 CCly "umbrella" 275(40) gas PE 1,4

C 2 Cay

T, = 13430(100) gas Pel=4

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 1 CF stretch 1010(80) gas PE 2

2 CCiz stretch 640(80) gas PE 2

3 CClz "umbrella" 340(40) gas PE 4

B 2 C3y
T = 9680(160) gas PEL-4

Band shows a splitting of 1130(240).4

R 2 Cay
T2 = 2080(160) gas PEL-4

Band shows a splitting of 1530(160).4
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X ZAZ Cay
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
CF stretch 1214 Ar IR 5
CCl1 a-stretch 1041 Ar IR 5
CC1 s-stretch 585 Ar IR 5
Deformation 432 Ar IR 5

Deformation 324 Ar IR 5

2 From vertical ionization potentials.
Tentative assignment.

References

1. Doucet, P. Sauvageau, and C. Sandorfy, J. Chem.
Phys. 58, 3708 (1973).
2 "T. Chau and C. A. McDowell, J. Electron
Spectrosc. Relat. Phenom. 6, 357 (1975).
H. W. Jochims, W. Lohr, and H. Baumgirtel, Ber.
Bunsenges. Phys. Chem. 80, 130 (1976).
R. Jadrny, L. Karlsson, L. Mattsson, and K.
Siegbahn, Phys. Scripta 16, 235 (1977).
5F. T. Prochaska and L. Andrews, J. Chem. Phys. 68,
5568 (1978).
L. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
368 (1979).

CFBr3}

E 2A1 Cay

T2 = 55830(160) gas PE!
0 2E C3y

T3 = 26540(160) gas PEL

A prominent, broad absorption with maximum near 435
nm (23000) which appears on argon-resonance photo-
Tysis of CFBry isolated in solid argon and which
has a photodecomposition threshold at a wavelength
Tonger than 500 nm has been assigned® to the D-X
transition of CFBri.

¢ 2 Cay
To = 12750(320) gas PEl

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 CBrg "umbrella" 210(80) gas PE 1

B 2 C3y

T2 = 9200(160) gas PEL

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 CF stretch 874(80) gas PE 1

Splitting of 1690(160) observed.1

A2 Cay

T2 = 3790(160) gas PEL

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 3 CBrgz "umbrella" 213(80) gas PE 1

Splitting of 4030(160) observed.1

X 2p, C3y

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

CF stretch 1167 Ar IR 2

1160
853 Ar IR 2
423 Ar IR 2
399 Ar IR 2
316 Ar IR 2

8 From vertical ionization potential.

References

1F. T. Chau and C. A. McDowell, J. Electron
Spectrosc. Relat. Phenom. 6, 357 (1975).

2F. T. Prochaska and L. Andrews, J. Phys. Chem. 82,
1731 (1978).

L. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
368 (1979).

cclik
D 2ay Tq
T3b - 68800(900) gas PEZ

¢ 21,
Tod = 39290(900) gas PEZ™4

A strong, broad (FWHM ~ 5200) absorption with maximum
at 425 nm (23500) which appears on argon-resonance
photolysis of CCl4 isolated in an argon matrix,
with counterparts in krypton and xenon matrices and
in various condensed-phase radiolysis systems, has
been assigned®:’ to the -X transition of CC1£.

The energy difference is attributed to structural,
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relaxation in the condensed phase. The absorption A 2T2
can be destroyed by exposure of the sample to 500-
1000 nm radiation. T3b = 6050(320) gas PEl:2
B 2E X2y ¢
Tab = 15330(240) gas PEZ™4 9
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
A 2T2
Tod = 6450(320) gas PEZ™4 CBr stretch 778 Ar IR 4
C--Brp stretch 326 Ar IR 4
X211 ¢ Cpy ?
Vib. No. Approximate em™l Med. Type Refs. ‘ )
sym. type of mode meas. 2 The first jonization potential of CBrg is taken as
10.31(2) eV, as in the photoionization study of
Ref. 3.
CCl, a-stretch 927 Ar IR 5 b From vertical ionization potential.
€ Distorted by Jahn-Teller interaction.
C--Cly stretch 374 Ar IR 5
References
& The first ionization potential is taken as 11.47(1) 1a. W. Potts, H. J. Lempka, D. G. Streets, and W. C.
eV, as in the photoionization study of Ref. 1. Price, Phil. Trans. Roy. Soc. (London) A268, 59
From vertical ionization potential. (1970).
C Distorted by Jahn-Teller interaction. 2. C. Green, M. L. Green, P. J. Joachim, A. F.
Orchard, and D. W. Turner, Phil. Trans. Roy. Soc.
(London) A268, 111 (1970).
References A. S. Werner, B. P. Tsai, and T. Baer, J. Chen.
Phys. 60, 3650 (1974).
Ig. Watanabe, J. Chem. Phys. 26, 542 (1957). 4F. 7. Prochaska and L. Andrews, J. Chem. Phys. 67,
2p, W. Potts, H. J. Lempka, D. G. Streets, and W. C. 1091 (1977).
Price, Phil. Trans. Roy Soc. (London) A268, 59 5_. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
(1970). 368 (1979).
3J. C. Green, M. L. Green, P. J. Joachim, A. F.
Orchard, and D. W. Turner, Phil. Trans. Roy. Soc.
(London) A268, 111 (1970). SiFX
4. J. Bassett and D. R. Lloyd, J. Chem. Soc. A 641
(1971). D 2, T4 Structure: PE,EF8
5F. T. Prochaska and L. Andrews, J. Chem. Phys. 67,
1091 (1977). Tab = 50800(200) gas PEL
L. Andrews and F. T. Prochaska, J. Phys. Chem. 83,
368 (1979). EFPEM759  -C 530-590 nm
L. Andrews, B. J. Kelsall, J. H. Miller, and B. W.
Keelan, J. Chem. Soc., Faraday Trans. 2 79, 1417 Broad, unstructured emission maxima at 370 and 304
(1983). nm (27000 and 32900) which appear on ion, electron,
or photon impact on SiF, have been interpreted as
arising from the 5-B ané 0-A transitions of SiF},
CBrji respectively.?:/
b ZAl Tq
Vib. No. Approximate em™1 Med. Type Refs.
Tab = 75000(1000) gas PEL.Z sym. type of mode meas.
¢ 21, a; 1 SiF stretch 743.4(5) gas EF 6
Tab = 38600(600) gas PEL.2
A strong, broad absorption with maximum at 475 nm By = 0.136(1)¢ £rF8
(21000) which appears on argon-resonance photolysis
of CBry isolated in an argon matrix and which has a
photodecomposition threshold at a wavelength Tonger C ZTZ Tdd Structure: PE,EFS
than 650 nm has been assigned® to the -X transi-
tion of CBrZ. The energy difference is attributed Toa = 33130(100) gas PEL,2,4

to structural relaxation in the condensed phase.
EFGEM759  §-C 530-590 nm
B 2t : D-C band origin measured at 18146.8 in emission

ab 12 studies on a cooled beam.
Ta% = 14320(400) gas PE*s
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Continuous emission between 570 and 730 nm (13700 and
17550) may arise either from the C-A transition® or
from an extension of the 0-T transition.’s

Vib. No. Approximate em™ L Med. Type Refs.
sym. type of mode meas.

a; 1  SiF stretch 706.6(5) gas PE,EF 2,4,6

e 2 Deformation 159.0(5) gas EF 6

t 4 Deformation 431.0(5) gas PE,EF 2,4,6

Spin-orbit splitting = +6.9(2) EF5,8,10

B, = 0.132¢  PpE,EF8

B 2

To? = 22580(100) gas PEL:2,4

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 1  SiF stretch 685(50) gas PE 4

A 21,

To® = 17000(1000) gas PEL:2,4
X ZTI

Measured with respect to a first_ionization
potential of 15.19 eV, estimated3 by extrapolation
of the photoionization efficiency curve for SiFy.
From vertical jonization potential.

From Franck-Condon analysis of the photoelectron
spectrum and computer simulation of the O - C emis-
sion.

Dynamic Jahn-Teller distortion, probably to C3V.6’8

References

17. p. Fehlner and D. W. Turner, Inorg. Chem. 13,
754 (1974).
2p. R. Lloyd and P. J. Roberts, J. Electron
Spectrosc. Relat. Phenom. 7, 325 (1975).
M. K. Murphy and J. L. Beauchamp, J. Am. Chem. Soc.
99, 2085 (1977).
4R, Jadrny, L. Karlsson, L. Mattsson, and K.
Siegbahn, Chem. Phys. Lett. 49, 203 (1977).
J. F. M. Aarts, Chem. Phys. 101, 105 (1986).
6s. M. Mason and R. P. Tuckett, Mol. Phys. 60, 771
(1987). -
M. Suto, X. Wang, L. C. Lee, and T. J. Chuang, J.
Chem. Phys. 86, 1152 (1987).
S. M. Mason and R. P. Tuckett, Mol. Phys. 62, 175
(1987). —
9H. van Lonkhuyzen and J. F. M. Aarts, Chem. Phys.
Lett. 140, 434 (1987).

R. N. Dixon and R. P. Tuckett, Chem. Phys. Lett.
140, 553 (1987).
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SiFzC1t
G 2A1 C3v

T2 = 59870(320) gas PEl

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a3 1 SiFg stretch 890(40) gas PE 1

3 Deformation 200(40) gas PE 1

F 2 Cay
T3 = 44210(320) gas PEl

E 2A1 Cay

T2 = 38890(320) gas PEl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 SiFy stretch 965(40) gas PE 1

2 SiCl stretch 605(40) gas PE 1

0 2 Cay

T3 = 32680(320) gas PEl

C 2% Cay

T2 = 26300(320) gas PE!

B 2a, C3y
Ta = 23480(320) gas PE!

A ZAl C3V
T = 15250(320) gas PEl

X2 Cay
a From vertical jonization potentials.

References
1s. Cradock, E. A. V. Ebsworth, and R. A. Whiteford,
J. Chem. Soc., Dalton Trans. 2401 (1973).
SiF3Br™
G 28y Cav

T = 67290(320) gas PEl
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] . -1 assigned3 to the C-X transition of SiCl3. The

Vib. No. Approximate cm Med. Type Refs. energy difference is attributed to structural

sym. type of mode meas. relaxation in the argon matrix. The absorption can
be destroyed by exposure of the sample to 290-1000
nm radiation.

E 2E
Ta = 13880(400) gas PEl.2

a; 1 SiF3 stretch 755(40) gas PE 1
3 Deformation 240(40) gas Pt 1

A 21,

F2e Cay
T, = 7750(160) gas PEL.2

T® = 51150(320) gas PEL

X 2r

E ZAl Cay 1

T3 = 45500(320) gas PEl Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas. SiCl, a-stretch 7172 Ar IR 3

a; 1 SiFy stretch 850(40) gas PE 1

& From vertical jonization potential.
Tentative assignment.

D 2 Cay
References
T2 = 39530(320) gas PEl

15. c. Green, M. L. H. Green, P. J. Joachim, A. F.
Orchard, and D. W. Turner, Phil. Trans. Roy. Soc.

c 2 Cay (London) A268, 111 (1970).
1 2p, J. Bassett and D. R. Lloyd, J. Chem. Soc. A 641
T2 = 33640(320) gas PE (1971).
3J. K. Miller and L. Andrews, J. Mol. Struct. 77, 65

(1981).
B ZAZ C3V
T4 = 29370(320) gas PE! GeFX

D 2A1 T4

R 2p; Cay

T2 = 16860(320) gas PEL 12D = 45300(1000)  gas PEZd

EF6  B5-C 390-420 nm

X 2 Cay Broad, unstructured emission maxima at 290 and 255

nm (34500 and 39200) which appear on jon impact on

a . L. . . GeFq have been interpreted as arising from_the D-B
From vertical ionization potentials. and D-A transitions of GeF§, respectively.

References Vib. No. Approximate em™1 Med. Type Refs.

1 . sym. type of mode meas.
S. Cradock, E. A. V. Ebsworth, and R. A. Whiteford,
J. Chem. Soc., Dalton Trans. 2401 (1973).

a; 1 GeF stretch 644.3 gas EF 6
sicl}

b 2a, T4
Tor,c
T, = 48900(400) gas PEL,2

To2 = 20330(240) gas PEL™4

C 21, EF6 O-C 390-420 nm

To = 26620(160) gas PEL:2 B-C band origin measured at _25064.0 in emission
studies on a cooled beam.
A broad absorption with maximum at 475 nm (21000)
which appears on argon-resonance photolysis of
SiClg isolated in an argon matrix has been
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 1 GeF stretch 620.8 gas EF 6

e 2 Deformation 82.8 gas EF 6

t 4 Deformation 288.3 gas EF 6

Spin-orbit splitting = -18.6d  Ef6

B2
Tab = 11210(320) gas PEl-4

A ZTZ
Tab = 7020(320) gas PEL-4

£ 21

& First ionization potential taken to be 15.69(2) eV,
as in Ref. 1.
From vertical ionization potential.

C Distorted by Jahn-Teller interaction.
Tentative value.

References

1p, 4. Bassett and D. R. Lloyd, J. Chem. Soc. A 641
(1971).

25, Cradock, Chem. Phys. Lett. 10, 291 (1971).

3a. E. Jonas, G. K. Schweitzer, F. A. Grimm, and T.
A. Carlson, J. Electron Spectrosc. Relat. Phenom.
1, 29 (1972/73).

4p. R. LToyd and P. J. Roberts, J. Electron
Spectrosc. Relat. Phenom. 7, 325 (1975).

H. van Lonkhuyzen and J. F. M. Aarts, Chem. Phys.
Lett. 140, 434 (1987).

6s. M. Mason and R. P. Tuckett, Mol. Phys. 62, 979
(1987).

GeC14%
)} zAl Tq
Ty = 51070(400) gas PEl»2

C ZTZ Tq

To = 21620(240) gas PEL.2
B 2

T3 = 9440(240) gas PEL,2

K 21,
T2 = 6130(320) gas PEL.2

X 2T1

8 From vertical ionization potential.
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References

13. C. Green, M. L. H. Green, P. J. Joachim, A. F.
Orchard, and D. W. Turner, Phil. Trans. Roy. Soc.
(London) A268, 111 (1970).

2p, J. Bassett and D. R. Lloyd, J. Chem. Soc. A 641
(1971).

+
F::3TQ()
F2n; Cay
Tab = 62450(900) gas PE2

E 2 Cay

ToP = 52770(240) gas PE2

i

.0 2a;,%E s,
ToP = 24040(320) gas PE2

AB 2A2,2E Cay
ToP = 11860(560) gas PE2

4 C3y

Vib. No. Approximate cm~1 Med. Type Refs.
sym. type of mode meas.

a; 1 NO stretch 1025(25) gas PE 2

@ From vertical ionization potential.

b The first ionization potential is taken as 13.36(1)
eV, the value obtained in the PES study of Ref. 2.
The difference between that value and the alternate
value of 13.26(1) eV, obtained in the photoioniza-
tion study of Ref. 1, does not correspond with the
excitation of a whole number of vibrational quanta.

References

1 v. H. Dibeler and J. A. Walker, Inorg. Chem. 8,
1728 (1969).

2p. J. Bassett and D. R. LToyd, J. Chem. Soc.,
Dalton Trans. 248 (1972).

FaNs™*

(o ZAZ ? Cay

T3 = 47200(320) gas PEL

B 2 Cay
T2 = 33480(320) gas PE!

A 2A1 C3V
T3 = 13310(320) gas PEl
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X 2 Cay

2 From vertical ionization potentials.

1p. o. Cowan, R. Gleiter, 0. Glemser, and E.

References

Heilbronner, Helv. Chim. Acta 55, 2418 (1972).

+

F::3F>()

G 28 Cay

T2 = 85800(1100) gas PEl

F 2 Cay

T, = 61240(480) gas PEl

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.
654(80) gas PE 1

E 2 Cay

T2 = 55190(400) gas PEl

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.
718(50) gas PE 1

D 2E Cay

T, = 45830(480) gas PEL

Vib. No. Approximate em~l Med. Type Refs.

Sym. type of mode meas.
718(25) gas PE 1

t 2 C3y

T3 39620 gas PEL

B 2a, Cay

To = 31630(720) gas

R 2ay C3y

To = 19280(640) gas

pEl

pel

X 2 Cay
2 From vertical ionization potential.
References

Ip. J. Bassett and D. R. Lioyd, J. Chem. Soc.,
Dalton Trans. 248 (1972).

cizpPO™*

G 2A1 Cay

T = 66080(320) gas PEL:Z
F 2 Cay

T, = 38490(320) gas PEL™3
E 28 Cay

T, = 30180(320) gas PEL™3
D ZE C3V

T2 = 20090(320) gas PEL"3
¢ 2 Cay

T3 = 17020(320) gas PEL-3
B 2 Cay

T8 = 12910(600) gas PEL1-3

Spin-orbit splitting = 650(240) gas pe2,3

A 2a; Cay

T3 = 8230(320) gas PEL"3

%2 Cay
& From vertical ionization potential.

References

1p, a. Cox, S. Evans, A. F. Orchard, N. V.
Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

23. C. Biinz17, D. C. Frost, and C. A. McDowell, J.
Electron Spectrosc. Relat. Phenom. 1, 481
(1972/73).

J. L. Berkosky, F. 0. Ellison, T. H. Lee, and J. W.
Rabalais, J. Chem. Phys. 59, 5342 (1973).

E3"£;F>()*_
F 2 Cay

T2 = 37280(320) gas PEL"3
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E ZA1 Cay

T, = 29210(320) gas PEL1™3

b 2 C3y
T2 = 15000(500) gas PEL-3

'y ZAI Cay

Ta = 13390(320) gas PEL-3

B 2 C3y
T2 = 8960(320) gas PEL-3

Spin-orbit splitting = 1940(320) gas PEL-3

K 2a, C3y

Ta = 5083(320) gas PEL-3

X2 Cay

Spin-orbit splitting = 890(240) gas PEL-3

2 From vertical ionization potential. The first
ionization potential is taken as 10.75(2) eV, the
onset of ionization to form BraP0* (X 2E3/n) deter-
mined by Ref. 2, and the positions of higher levels
are calculated with respect to that energy level.

References

1p, a. Cox, S. Evans, A. F. Orchard, N. V.
Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

23, C. Biinz1i, D. C. Frost, and C. A. McDowell, J.
Electron Spectrosc. Relat. Phenom. 1, 481
(1972/73).

Jd. L. Berkosky, F. 0. Ellison, T. H. Lee, and J. W.
Rabalais, J. Chem. Phys. 59, 5342 (1973).

FaPs*

G 2 Cay

T8 = 72450(320) gas PEl

2
T3 ~ 70300 gas PEl

E 2a C3y

T2 = 60110(500) gas PEL

D 2 Cay

T3 = 56160(320) gas PE!

C 2 Cay

T& = 46960(500) gas PElL
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B 2A, Cay

Ta = 42840(320) gas PEL

A 2A1 C3V
T& = 27350(320) gas PE!

X2 Cay
@ From vertical jonization potentials.

References
1s. Elbel and H. tom Dieck, J. Chem. Soc., Dalton
Trans. 1757 (1976).
CcCl3Ps™
G 2, Cay

T, = 70270(320) gas PEL3

F 2 Cay

T, = 46230(320) gas PEl™4

E 2a C3y

To = 39620(320) gas PEL"S

D 2 Cay
T3 = 30340(320) gas PEL-4

(23 Cay

T2 ~ 24400 gas PE1-4

B 2A1 Cay

T ~ 22400 gas PEl-4

R ZAZ Cay

To = 8390(320) gas PEI™4

X 2 Cay
@ From vertical ionization potential.

References

1p. A. Cox, S. Evans, A. F. Orchard, N. V.
Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

2J. C. Binz1T, D. C. Frost, and C. A. McDowell, J.
Electron Spectrosc. Relat. Phenom. 1, 481
(1972/73). ]

V. I. Vovna, S. N. Lopatin, R. Pettsold, F. I.
Vilesov, and M. E. Akopyan, Opt. Spektrosc. 34, 868
(1973); Opt. Spectrosc. 34, 501 (1973).
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43. L. Berkosky, F. 0. Ellison, T. H. Lee, and J. W.

Rabalais, J. Chem. Phys. 59, 5342 (1973). Vib. No. Approximate em-1 Med. Type Refs.
— sym. type of mode meas.
Br3zPs™
a; 1 SO stretch 952.9 gas AB 2
F 2 Cay

947(10) Ar AB 4
Ta = 42520(320 as Pgl-3

(320) 9 966(10) N, AB 4
E 2 Cay 2 SF stretch 800.5 gas AB 2

T, = 34450(320) gas PEL™3 796(10) Ar AB 4

820(10) N, AB 4
0 2 C3y
3 SO deform. 515.0 gas AB 2

T8 = 22510(320) gas PELl"3
512(10) Ar AB 4

¢ 2n; Cay 511(10) N, AB 4
Ta = 19530(320) gas PEL"3 e 4 SO stretch 1114.5 gas AB 2
5 SO deform. 505.7 gas AB 2
B 2E Cay
6 SF wag 346.9 gas AB 2

T2 = 15170(320) gas PEL"3

Spin-orbit splitting = 1780(320) gas PEL"3

A =66 gas AB?
R 2p, Cay Ao = 0.172; B, = 0.158 AB3 2
Ta = 12180(320) gas PEL-3 8 2 o
X 2 Cay gas ABL"3  B-% 570-1000 nm
2 From vertical ionization potential. A 2A1 Cay

gas ABL-3  A-% 1000-2000 nm
References

1p. A. Cox, S. Evans, A. F. Orchard, N. V. X 2a, Cay Structure: ABl,3
Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

2J. C. Bunz17, D. C. Frost, and C. A. McDowell, J. Vib. No. Approximate  cm~1 Med. Type Refs.
Electron Spectrosc. Relat. Phenom. 1, 481 sym. type of mode meas.
(1972/73).
3. L. Berkosky, F. 0. Ellison, T. H. Lee, and J. W.
Rabalais, J. Chem. Phys. 59, 5342 (1973). a; 1 SO stretch 1055.5  gas AB,LF 2,5
1053 Ar IR 4
FSOo
2 SF stretch 839.3 gas AB,LF 2,5
¢ 2 Cay Structure: AB3
833 Ar IR 4
T, = 19383.1 gas AB1™3  (-% 360-550 nm
3 SO deform. 533.5 gas AB,LF 2,5
19077(5) Ar A4 C-% 420-525 nm
531 Ar IR 4
18986(5) N, Ag4 C-X 420-525 nm
e 4 SO stretch 1177.5 gas AB,LF 2,5
Overlapped by continuum beyond 460 nm. 1
1177 Ar IR 4
5 SO deform. 604.1 gas AB,LF 2,5
601 Ar IR 4
6 SF wag 369.4 gas AB,LF 2,5
366 Ar IR 4
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Ao = 0.183; By = 0.158  AB3
2 For upper Jahn-Teller potential surface.

References

1. W. King, D. P. Santry, and C. H. Warren, J. Mol.

Spectrosc. 32, 108 (1969).

G. W. King and C. H. Warren, J. Mol. Spectrosc. 32

121 (1969).

36. W. King and C. H. Warren, J. Mol. Spectrosc. 32

138 (1969).
4E. M. Suzuki, J. W. Nibler, K. A. Oakes, and D.
Eggers, Jr., J. Mol. Spectrosc. 58, 201 (1975).

C. H. Warren, J. Mol. Spectrosc. 83, 451 (1980).

FCclo3%}
F 2p C3y

T& = 67400(900) gas PEL

E 2 Cay

T, = 54500(120) gas Pel

0 2 Cay

T2 = 33770(200) gas PEl

(43 Cay

T, = 19690(100) gas PEl

Vib. No. Approximate em~l
sym. type of mode meas.

Med. Type Refs.

a; 1 Cl103 stretch 790(40) gas PE 1

B 2a, Cay

T3 = 10850(200) gas PEl

K2 Cay

Ty = 5930(200) gas PEL

X 2n, Cay
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 1 (103 stretch 900(40) gas PE 1

3 C103 "umbrella" 520(40) gas PE 1

M. E. JACOX

References
IR, L. DeKock, D. R. Lloyd, I. H. Hillier, and V.
Saunders, Proc. Roy. Soc. (London) A328, 401
(1972).
F>S0%
G ZAl Coy

T, = 53730(140) gas PEL3

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

a; 2 SFp stretch 855(30) gas PE 1,3

3 S0, "scissors" 500(20) gas PE 1,3

F 28, Coy

T, = 49500(140) gas PEL>2

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 2 SFp stretch 850(30) gas PE 1

3 S0, "scissors" 485(40) gas PE 1

t 281 Coy

T, = 40580(320) gas PEL™3

D 282 Coy

T, = 29340(120) gas PEL1-3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a 1 S0 stretch 1135(16) gas PE 1-3
2 SFp stretch 805(30) gas PE 1-3

3 S0, "scissors" 510{20) gas PE 1-3

¢ 2 Coy

T, = 17270(130) gas PEL"3

Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
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a; 1 S0 stretch 1025(30) gas PE 1-3
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B 28; Coy
T, = 14600(160) gas PEL™3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 4 SFp “"scissors" 340(16) gas PE 1-3
R ZAZ Coy

T, = 4280(240) gas PEL-3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 3 SOp "scissors" 475(60) gas PE 1-3
X 232 Coy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; 370(40) gas PE 1

References

IR. L. DeKock, D. R. Lloyd, I. H. Hillier, and V. R.

Saunders, Proc. Roy. Soc. (London) A328, 401

(1972).

G. W. Mines, R. K. Thomas, and H. Thompson, Proc.

Roy. Soc. (London) A329, 275 (1972).

3p. Chadwick, D. C. Frost, F. G. Herring, A. Katrib,
C. A. McDowell, and R. A. N. MclLean, Can. J. Chem.

51, 1893 (1973).

FC1s0%

Ta = 49900(1000) gas PEL

Ta = 33800(1000) gas PEL

T2 = 32030(320) gas PEl

Ta = 19610(320) gas PEl

Ta = 16300(320) gas PE!
TA = 12340(320) gas PEl
T& = 6050(320) gas PEL

2 From vertical ionization potentials.

References

467

15. W. Mines, R. K. Thomas, and H. Thompson, Proc.

Roy. Soc. (London) A329, 275 (1972).

C15S0%
T3 = 48970(320) gas PEL:2
T8 = 44860(320) gas PEL:2
T, = 39370(320) gas PEl?Z
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
a; 1 SOp stretch 1170(40) gas PE 2
2 SO0y "scissors" 580(40) gas PE 2
3 SClp stretch 380(40) gas PE 2
4 SClp "scissors" 200(40) gas PE 2
T2 = 16540(1000) gas PEl,2
T3 = 13640(320) gas PEL.2
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
a 640(40) gas PE 2
T, = 7660(1006) gas PEL:2
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ay 500(40) gas PE 2

3 From vertical jonization potential.

1g. W. Mines, R. K.
Roy. Soc. (London)
2D, Chadwick, D. C.

References

Thomas, and H. Thompson, Proc.
A329, 275 (1972).
Frost, F. G. Herring, A. Katrib,

C. A. McDowell, and R. A. N. Mclean, Can. J. Chenm.

51, 1893 (1973).
XeFX
28,  0g

T8b n 57200 gas PElESCAY
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R 2, Dgn
Tab ~ 43800 gas ESCA%

G 28y  Dgp
Tab = 20400(1000) gas PE!

F ZEg Dgp
Tab ~ 27000 gas PEl

E 285  Dan
Tab = 25300(1000) gas PE!

h] ZEu Dan
Tab ~ 22200 gas PE!l

C2hq  Dgp
Tab = 20100(1000) gas PEl

B 25 Dy

Tab = 14600(1000) gas PE!

A zAlg Dan
To® = 5890(1000) gas Peluy3

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

ajg 1 Sym. stretch 490(80) gas PE 1

X 2ny, Dgn

@ The first ionization potential is taken as
12.65(10) eV, as in the photoionization study of
Ref. 2.

b From vertical jonization potential.
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195 (1976).
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6.12. Six~-Atomic Molecules

Ho>BNHZ
0 2 Coy
Ta = 59100(1200) gas PEL

C 28, Cav
T2 = 51500(1200) gas PEL

B zAl C2V
T2 = 26800(1200) gas PEL

R 282 Coy

Ta = 10300(1200) gas PEl

X 28, Cay

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

ay BN stretch 1100(80) gas PE 1

2 From vertical ionization potential.

References
IN. P. C. Westwood and N. H. Werstiuk, J. Am. Chem.
Soc. 108, 891 (1986).
CoHA
D 231 DZ

T, ~ 67230 gas PEL-3

¢ 2, D,

To = 42140(350)2 gas PEL-3

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a 2 CC stretch 1245(20) gas PE 1-3,6

B 2a Dy

T, = 31570(200)2 gas PEL"3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a 1 CH stretch 1900(100) gas PE 3
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R 283 Do
Vib. No. Approximate em™1 Med. Type Refs.
T, = 15600(200)2 gas PE2,3 sym. type of mode meas.
Vib. No. Approximate  cm! Med. Type Refs. a 1 CD stretch 2640(100) gas PE 3
sym. type of mode meas.
2 CC stretch 900(100) gas PE 3
a 1 CH stretch 2900(50) gas PE 1,3
2 1150(100) gas PE 3
X 28, D>
3 800(100) gas PE 1,3
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
X 28, D Structure: PE®
a 2 CC stretch 1332(8) gas PE 4,8
Vib. No. Approximate em~1 Med. Type Refs. 3 CDp "scissors" 961(8) gas PE 4,8
sym. type of mode meas.
4 Torsion 23(10)4 gas PE 8
a 2 CC stretch 1494(1)b gas PE 5,6

3 CHy "scissors" 1261(3)P gas PE 5,6 e
First ionization potential of CyHg taken as
4 Torsion ~220€ gas PE 5,6 10.517(2) and of CoDg4 as 10.528%2), from threshold
PE study of Ref. 4.
b For reassignment see Refs. 7 and 8.

; 2(2vq); evideHcg for appreciable anharmonicity.
Barrier to inversion = 270(150).8 2vq = 269(7).%
+
C>Dg References
b 28, D, 1a. D. Baker, C. Baker, C. R. Brundle, and D. W.
Turner, Int. J. Mass Spectrom. Ion Phys. 1, 285
T, = ~ 66740 gas PEZ:3 (1968).

26. R. Branton, D. C. Frost, T. Makita, C. A.
McDowell, and I. A. Stenhouse, J. Chem. Phys. 52,

C 28, 0, 802 (1970). _
3c. R. Brundle and D. B. Brown, Spectrochim. Acta
T, = 42050(100)8 gas PE3 27A, 2491 (1971).

4R Stockbauer and M. G. Inghram, J. Electron
Spectrosc. Relat. Phenom. 7, 492 (1975).

Vib. No. Approximate em~l Med. Type Refs. 5p. M. Dehmer and J. L. Dehmer, J. Chem. Phys. 70,
sym. type of mode meas. 4574 (1979).
6J. E. Pollard, D. J. Trevor, J. E. Reutt, Y. T.
Lee, and D. A. Shirley, J. Chem. Phys. 81, 5302
a 2 CC stretch 1100(80) gas PE 2 7(1984)-
K. Somasundram and N. C. Handy, J. Chem. Phys. 84,
3 CD, "scissors" 930(40) gas PE 2,3 2899 (1986).

L. Wang, J. E. Pollard, Y. T. Lee, and D. A.
Shirley, J. Chem. Phys. 86, 3216 (1987).

B 2 D, NH>BFZ3
T, = 31480(100)® gas PE23 A 2ay Cay
T4 = 74200(1600) gas PEZ
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
G 28, Cov
a 1000(100) gas PE 3 T3 = §3900(1100) gas PEZ
F ZAI CZV
A 28, D, T@ = 58500(1100) gas PEL:2

T, = 15670(100)® gas PEZ:3
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E 28, Coy NH>BBr3
T2 = 49700(1100) gas PE? F 28, Coy
Ta = 36600(1100) gas PEL
D 282 Coy
T2 = 48400(1600) gas PEL.? E 28, Coy

T3 = 24200(1600) gas PE!
B,C 285,28, Cpy

T4 = 35700(1100) gas PEL.2 b 28, Coy

T3 = 21200(1100) gas PEl
R 2A1 Cov
T4 = 32400(1100) gas PEL;? ¢ 2 Coy

TR = 10200(1100) gas PE!
£ 28; Coy

. . . . B ZAZ C2V
2 From vertical ionization potential.

Ta = 7100(1100) gas PE!

References

A28 c
14, W. Kroto and D. McNaughten, J. Chem. Soc., 2 2v
Dalton Trans. 1767 (1985). Ta = 5300(1100) gas pel
2C. A. Kingsmill, N. H. Werstiuk, and N. P. C.

Westwood, J. Am. Chem. Soc. 109, 2870 (1987).

X 2Bl Cov
NH>BC13
F 2 c a8 From vertical jonization potential.
1 2v
Ta = 38800(1100) gas PEL References

2 Ic. A. Kingsmill, N. H. Werstiuk, and N. P. C.
E B, Coy Westwood, J. Am. Chem. Soc. 109, 2870 (1987).

T2 = 26600(1600) gas PEl
CH>=SiHo>

D 2Bl Cov In an_Ar or N, matrix, absorption maximum at 258
1 nm.1-4 on Srradiation at 254 nm, photoisomerizes
T8 = 23100(1100) gas PE to CH3SiH.2’4
¢ 2a Cay % Coy
T2 = 12400(1100) gas PE!
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
8 ZAZ Coy
T2 = 9600(1100) gas PE! a; SiH s-stretch 2219 Ar IR 1-3
2214 No IR 2,4
A ZBZ sz
CH n s n
T3 = 6500(1100) gas pl 2 "scissors" 1350 Ar IR 2,3
1350 No IR 2,4
% 28y Cay Si=C stretch 985 Ar IR 1-3
N
8 From vertical ionization potential. 985 2 IR 1,2.4
SiHy "scissors" 927 Ar IR 1-3
References a27 Ny IR 2.4
Ic. a Kingsmill, N. H. Werstiuk, and N. P. C
. . N . . . . . b CH -
Westwood, J. Am. Chem. Soc. 109, 2870 (1987). 1 2 "ag 74 A IRO13
747 N IR 2,4
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X---Continued CHaS+4H
In an Ar matrix, absorption maximum at 480 nm. On
Vib. No. Approximate em~1 Med. Type Refs. irradiation in this spectral region, photoiso-
sym. type of mode meas. merizes to CHy=SiH,. An absorption band with simi-
lar behavior appears at 330 nm in No-matrix
studies.ls
bs SiH a-stretch 2239 Ar IR 1-3
2235 N IR 2,4 X
CHp rock 817 Ar IR 1-3
Vib. No. Approximate em-1 Med. Type Refs.
817 No IR 2,4 sym. type of mode meas.
2004 Ar IR 1,2
CHo>=S1iDo 1986 N IR 1,2
In an Ar matrix, absorption maximum at 259 nm.l.4 1978 N IR 1,2
1971 Ny IR1,2
X c
2v 1935 Ar IR 1,2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
References
ay SiD s-stretch 1600 Ar IR 1,3 1 . . .
H. P. Reisenauer, G. Mihm, and G. Maier, Angew.
1600 Ny IR 4 Chem. 94, 864 (1982); Angew. Chem. Int. Ed. Engl.
21, 854 (1982).
CHy “scissors” 1335 Ar IR 3 2G. Maier, G. Mihm, H. P. Reisenauer, and D.
Littmann, Chem. Ber. 117, 2369 (1984).
1352 N IR 4
a Si=C stretch 952 A IR 1,3 CHzOH™
952 N, IR 4 b 2a* Cs
by CHp wag 719 Ar IR 1,3 To = 49600(120) gas PEL"3
725 N IR 4
2 c 2" Cs
b SiD a-stretch 1635 Ar IR 1,3
2 T, = 38300(120) gas PEL-3
1635 N> IR 4
CHy rock 759 Ar IR 1,3 B 2A° Cs
760 N, IR 4 T, = 29420(120) gas PEl-3
SiDp rock 396 Ar IR 1,3 A 2 Cs
396 N IR 4
2 T, = 10060(120) gas PEL™3
X 2an Cs
References
1. Maier, G. Mihm, and H. P. Reisenauer, Angew. Vib. No. Approximate em~1 Med. Type Refs.
Chem. 93, 615 (1981); Angew. Chem. Int. Ed. Engl. sym. type of mode meas.
zgg, 597 (1981).
H. P. Reisenauer, G. Mihm, and G. Maier, Angew.
Chem. 94, 864 (1982); Angew. Chem. Int. Ed. Engl. a' CHz "umbrella” 1372(80) gas PE 2,3
21, 854 (1982).
3G. Maier, G. Mihm, and H. P. Reisenauer, Chem. Ber. CO stretch ? 895(80) gas PE 1-3

117, 2351 (1984).
G. Maier, G. Mihm, H. P. Reisenauer, and D.
Littmann, Chem. Ber. 117, 2369 (1984).
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cDz0D™*

X 2a Cs

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' 1030(30) gas PE 2
763(30) gas PE 2

References

IM. B. Robin and N. A. Kuebler, J. Electron
Spectrosc. Relat. Phenom. 1, 13 (1972).

K. A. G. MacNeil and R. N. Dixon, J.

Electron

Spectrosc. Relat. Phenom. 11, 315 (1977).

L. Karisson, R. Jadrny, L. Mattsson,

F. T. Chau,

and K. Siegbahn, Phys. Scripta 16, 224 (1977).

CH3SH*
C 2" Cs

T3 = 49930(160) gas PE!-3

B 2a Ce
T3 = 34110(160) gas PEl-3

A 2p Cs
T3 = 21280(160) gas PEL-3
X 2pv Cs
Vib. No. Approximate em! Med. Type Refs.
sym. type of mode meas.
a' CHz "umbrella" 1250(80) gas PE 2
CS stretch 680(40) gas PE,PI 1,2,4
8 From vertical ionization potential. The first

Nonization potential of CH3SH is taken as 9.442 eV,

as in the photoionization study of Ref. 4.

References

1S, Cradock and R. A. Whiteford, J. Chem. Soc.,

Faraday Trans. 2 68, 281 (1972).

2D. C. Frost, F. . Herring, A. Katrib, C. A.
McDowell, and R. A. N. McLean, J. Phys. Chem. 76,

1030 (1972).

H. Ogata, H. Onizuka, Y. Nihei, and H. Kamada,

Bull. Chem. Soc. Japan 46, 3036 (1973).
4R, Kutina, A. Edwards, G. Goodman, and J.
Berkowitz, J. Chem. Phys. 77, 5508 (1982).
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SiHgSHY

e Co

Ta = 35820(320) gas PEL
B 2a" Cs

Ta = 20400(1000) gas PEl

A2 Cs

T2 = 14360(320) gas PE!

X 2av Cs

2 From vertical ionization potentials.
References

1s. cradock and R. A. Whiteford, J. Chem. Soc.,
Faraday Trans. 2 68, 281 (1972).

GeH3SH™Y

c Cs

T& = 35420(320) gas PEl
B 2" Cs

T2 = 22700(1000) gas Pel

K 2 Cs
T2 = 13720(320) gas PEL
X 2an Cs
2 From vertical jonization potentials.
References
1s. Cradock and R. A. Whiteford, J. Chem. Soc.,

Faraday Trans. 2 68, 281 (1972).

Nsz
0 2A Co

T& = 59600(1000) gas PE2

¢ 28 C,
T2 = 54460(320) gas PEL.2
B ZA C2
T2 = 45000(320) gas PEL,2
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R 2gb Co

T3 = 5890(320) gas PEl,2
X 2pb c,

8 From vertical ionization potentials.
Ref. 2 reverses these two assignments.
References

k. Osafune, S. Katsumata, and K. Kimura, Chem.
Phys. Lett. 19, 369 (1973).

2y, 1. Vovna, F. I. Vilesov, and S. N. Lopatin, Opt.

Spectrosk. 38, 259 (1975); Opt. Spectrosc. 38, 143
(1975).

F’22|1:i

D,E 2,28 c,

Ta = 33730(320) gas PEl

C 2 o
T3 = 20090(320) gas PEL

B Cs
T3 ~ 14600 gas PElL

A2 C;
T& = 5570(320) gas PEl
X 2A C2
2 From vertical ionization potentials.
References
15, Elbel, H. tom Dieck, G. Becker, and W. Ensslin,

Inorg. Chem. 15, 1235 (1976).

BHzco™
c ZA1 Cav
T, = 59220(320) gas PE!

Vib. No. Approximate em-1 Med. Type Refs.

sym. type of mode meas.
ay 1660(30) gas PE 1
B ZE C3V

T, = 39940(320) gas PE!

473

A 2A1 C3v
To = 20900(240) gas PEl

£ 2637, Cyy
Spin-orbit splitting = 4760(320) gas PEL

References
Ip. R, Lloyd and N. Lynaugh, J. Chem. Soc., Faraday
Trans. 2 68, 947 (1972).
CH>CCH
To = 301092  gas ABl 290-345 nm
Ar  ABZ 288-353 nm

A1l bands in the gas-phase spectrum are diffuse.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

C-C stretch 961(10) gas AB 1
965(10) Ar AB 2

X
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
CH stretch 3310 Ar IR 2
CCH bend 687 Ar IR 2
CCH OPLA bend 510(10) gas PE 3
548 Ar IR 2
C3 deformation 483 Ar IR 2
CDh>CCD
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
CD stretch 2548 Ar IR 2
CCD bend 553 Ar IR 2

& Assignment of gas-phase band origin is tentative.
The extension of the progression to 27886 in the
argon-matrix study suggests that as many as two
guanta of the C-C stretching vibration may be
excited in the gas phase band at 30109.
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References
Vib. No. Approximate em™1 Med. Type Refs.
1p. A. Ramsay and P. Thistlethwaite, Can. J. Phys. sym. type of mode meas.

44, 1381 (1966).

2M. E. Jacox and D. E. Milligan, Chem. Phys. 4, 45

(1974). a; 3 (D3 "umbrella" 970(80) gas PE 2,3

3J. M. Oakes and G. B. Ellison, J. Amer. Chem. Soc.
105, 2969 (1983).

CHzCN* % 2 C3y
€ 2a; C3y
p Vib. No. Approximate em~1 Med. Type Refs.
T, = 38600(1000) gas pels sym. type of mode meas.
8 % Cay a; 2 C=N stretch  1990(80) gas PE 2,3
To = 26630(320) gas PEL.Z.4 3 CD3 "umbrella" 1070(80) gas PE 3
-1 4 C-C stretch 810(80) gas PE 3
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode ‘ meas.
a; 3 CHz "umbrella" 1440(80) gas PE 4 References
4  C-C stretch 860(80) gas PE 4 1p. C. Frost, F. G. Herring, C. A. McDowell, and I.
A. Stenhouse, Chem. Phys. Lett. 4, 533 (1970).
2R. F. Lake and H. Thompson, Proc. Roy. Soc.
o . {London) A317, 187 (1970).
Jahn-Teller splitting ~ 4000 gas PE D. W. Turner, Phil. Trans. Roy. Soc. (London) A268,
7 (1970).

2 L. Rsbrink, W. von Niessen, and G. Bieri, J.
R A Cay Electron Spectrosc. Relat. Phenom. 21, 93 (1980).
T, = 7580(320) gas PEL.2,4

CHzgNC™t

Vib. No. Approximate em~1 Med. Type Refs. [ 2A1 C3y

sym. type of mode meas.

T2 = 55900(1000) gas PE3
as 3 CHz "umbrella" 1290(80) gas PE 2~4

B 2 Cay

To = 34860(320) gas PE2)3
X ZE Cay

Vib. No. Approximate em~1 Med. Type Refs.

. . -1 sym. type of mode meas.
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
770 gas PE 2
a; 2  C=N stretch 2010(80) gas PE 1-4
3 CH3 "umbrella" 1430(80) gas PE 3,4
A2 Cay

4  C-C stretch 810(80) gas PE 2-4
T, = 7830(320) gas PEZ.3

Vib. No. Approximate em~1 Med. Type Refs.
CD3CN™* sym. type of mode meas.

B 2 Cay

. 23720(320) og2 a; 2 N=C stretch 1870(100) gas PE 1-3
o0 = gas

3 CHy “"umbrella" 1130(80) gas PE 1,2
A 2y Cay

To = 7340(320) gas PE2
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X 24 Cay
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a3 2 N=C stretch 2280(80) gas PE 1-3

3 CHz "umbrella" 1410(80) gas PE 1-3

CDgNC™+
B 2 Cay

Ta = 39700(320) gas PEZ2

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
~730 gas PE 2

A2 Cay
T3 = 10090(320) gas PEZ
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
a; 2 N=C stretch 1820(80) gas PE 2

3 CD3 "umbrella" 880(80) gas PE 2
% 2 Cay
Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.
a; 2 N=C stretch 2240(80) gas PE 2

3  CD3 "umbrella" 1030(80) gas PE 2

a8 From adiabatic ionization potential.

References

1p. W. Turner, Phil. Trans. Roy. Soc.
7 (1970).

2R. F. Lake and H. W. Thompson, Spectrochim. Acta
27A, 783 (1971).

L. Asbrink, W. von Niessen, and G. Bieri, J.
Electron Spectrosc. Relat. Phenom. 21, 93 (1980).

CHzCcpP™t
¢ 2y Cay
T, = 46070(880) gas PEl

(London) A268,

B 2

T, = 38800(1700)

R 2,

T, = 18656(1)

Cay
gas pel

Cay
gas PELEFZ  E-X 530-590 nm

Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.

aj 1230(50) gas PE 1

X 2 C3y

Vib. No. Approximate em~ L Med. Type Refs.
sym. type of mode meas.

a; 2 CP stretch 1503(2) gas EF 2

A = -85(2) gas EF2

References

IN. P. C. Westwood, H. W. Kroto, J. F. Nixon, and N.
P, C. Simmons, J. Chem. Soc., Dalton Trans. 1405

(1979).

2). Lecoultre, M. A. King, R. Kuhn, and J. P. Maier,
Chem. Phys. Lett. 120, 524 (1985).

CaOCHo

B 2a;

T, = 17674(5) gqas

C3v
cLitrl,2 B-% 525-590 nm

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a; 3 (O stretch 1150(5) gas LF 1

4  Cal stretch 491(5) gas LF 1,2
e 8 Ca0C bend 168(5) gas LF 1,2
A2 Cay

T, = 15930(10) gas

cLitFl,2  A-X 605-635 nm

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a; 3 CO stretch 1140(5) gas LF 1,2
4  Ca0 stretch 500(10) gas LF 1,2

e 8 Ca0C bend 145(5) gas LF 1

A = 68(5) gas LF!
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x%l C3y SrOCHg
B 2a, Cay
. : -1
. . t Med. Type Refs.
z;:_ No ﬁ?g:oz}m;oze . ngs. T, = 16069(5)% gas CLILFL,2  B-% 603-622 nm
- i -1 Ref
156 LF 2 Vib. No. Approximate cm Med. Type Refs.
a; 3 CO stretch 1156(5) gas sym. type of mode meas.
4  Ca0 stretch 488(5) gas LF 1,2
e 8 CaOC bend 144(5) gas LF 1,2 a; 4 SrO stretch 420(5) gas LF 1
e 8 SrOC bend 154(15) gas LF 1
CaOCD4
B 2a Cay K2 Cay
T, = 17674(5) gas LFl B-X 528-600 nm T, = 14658.872 gas CLILF1"3  A-% 627-689 nm
Vib. No. Approximate  cm™1 Med. Type Refs. Vib. No. Approximate  cm™l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 3 CO stretch 1156(5) gas LF 1 a; 3 CO stretch 1140(5) gas LF 1,3
4  Ca0 stretch 476(5) gas LF 1 4 Sr0 stretch 418(5) gas LF  1-3
e 8 CalC bend 166(5) gas LF 1
T = 30(20) ns gas LFl
A = 267.5(3) gas LF1-3
K2 c
3v Ao = 5.163; B, = 0.085 LF3
T, = 15935(10) gas LFl A-X 584-630 nm
X 2A1 Cay
Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. ] . .
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas.
a; 3 CO stretch 1156(5) gas LF 1
4  Ca0 stretch 480(5) gas LF 1 a1 2 CHyz deform. 1450(5) gas LF 3
e 8 (CaOC bend 140(5) gas LF 1 3 CO stretch 1138(5) gas LF 2,3
4  Sr0 stretch 405(5) gas LF 2,3
A=72(5) gas LFl e 8 SrOC bend 136(5)b gas LF 3
X 2a Cay Ao ~ 5.185; By = 0.084 LF3
Vib. No. Approximate  cm~! Med. Type Refs. SroCD4
sym. type of mode meas. 2
a; 4 Ca0 stretch 467(5) gas LF 1 To = 16069(5) gas LF!  B-% 604-622 nm
e 8 Ca0C bend 142(5) gas LF 1 . .
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
References &1 4 Sr0 stretch 417(5) gas LF 1
1g. F. Wormsbecher and R. D. Suenram, J. Mol. e 8 Sr0C bend 157(15) gas LF 1

Spectrosc. 95, 391 (1982).

C. R. Brazier, L. C. Ellingboe, S. Kinsey-Nielsen,
and P. F. Bernath, J. Am. Chem. Soc.

(1986).
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A2 Cay

To = 14650(10) gas LF1  A-% 627-690 nm

Vib. No. Approximate em”l Med. Type Refs.
sym. type of mode meas.
a; 3 CO stretch 1159(5) gas LF 1

4 Sr0 stretch 401(5) gas LF 1

A = 274(5) gas LF!

a Ref. 2 gives 16098(5).
b 3(2vg).

References

IR. F. Wormsbecher and R. D. Suenram, J. Mol.

Spectrosc. 95, 391 (1982).

C. R. Brazier, L. C. Ellingboe, S. Kinsey-Nielsen,

and P. F. Bernath, J. Am. Chem. Soc. 108, 2126

(1986).

3L. c. 0'Brien, C. R. Brazier, and P. F. Bernath, J.

Mol. Spectrosc. (in press).

BaOCH<
B 2A1 Cay
T, = 12923(5) gas CcLILFZ

R 2% Cay

T, = 11448(5) gas CLILF?

CH3CO

A broad, unstructured gas-phase absorption between
200 and 240 nm, with maximum near 215 nm, has been
attributed?>3 to CHyCO.

A broad, unstructured gas-phase absorption with onset
near 700 nm and maximum near 550 nm has been
attributed? to CH3C0. In an argon matr‘ix,5 the
threshold for the photodecomposition of CH3CO into
CHy + CO lies near 600 nm.

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.
a; 4 BaD stretch 342(5) gas LF 2
A = 660(10) gas LF2
X 2A1 Cay
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.
a; 4 Ba0 stretch 375(5) gas LF 2
e 8 BaOC bend 1272 gas LF 2
3 3(2vg).
References

IR, F. Wormsbecher and R. D. Suenram, J. Mol.

Spectrosc. 95, 391 (1982).

2¢c. R. Brazier, L. C. Ellingboe, S. Kinsey-Nielsen,

and P. F. Bernath, J. Am. Chem. Soc. 108, 2126

(1986).

b4 Cs
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
CO stretch? 1875 Arb IR 5
1842 Arb IR 1,5
CHg deform. 1420 Aarb IR 5
CHy deform. 1329 AP IR 1,5
CD5CO
X Cq
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
CO stretch 1855 Arb IR 5

2 rermi resonance with overtone or combination band.
In Ref. 1, LiCl trapped in nearby site; in Ref. 5,
HF trapped in nearby site.

References

15, s, Shirk, Ph.D. Thesis, Univ. of California,
Berkeley (1966); J. S. Shirk and G. C. Pimentel, J.
Am. Chem. Soc. 90, 3349 (1968).

2y, Adachi, N. Basco, and D. G. L. James, Chem.
Phys. Lett. 59, 502 (1978).

3D.7A. Parkes, Chem. Phys. Lett. 77, 527 (1981).

4. E. Hunziker, unpubiished data.

5M. E. Jacox, Chem. Phys. 69, 407 (1982).

CH->CHO

B 2a Cs

T, = 28784.09(1) gas ABLLFZ.4.6  B-% 300-405 m
The failure to detect fluorescence on excitaFiop
above 30000 suggests® the onset of predissociation
near 330 nm. In the argon matrix experiments,” the
threshold for the photodecomposition of CH,CHO to

produce CHz + CO was observed between 280 and 300
nm.
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478
Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
a' 1122 gas LF 2,6
917 gas LF 2,6
CCO bend 450 gas LF 2,6
© = 0.84(13) us gas LF2AB3
A, = 2.103(4): By = 0.344(1); C, = 0.296(1) LF®
R 2p Cs
T, = 8006 gas AB3  A-X 1000-1250 nm
X Cq Structure: MwS,9
Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.
a' CH, "scissors" 1558 Ard IR 5
C=0 stretch 1540 gas LF 2,6
1542b Ard IR 5
1525
OCH deform. 1375 Ard IR 5
CC stretch 1143 gas LF,PD 2,6,7
CCO bend 496€ gas LF,PD 2,6,7
a" 765 arad 1R 5
723 Arad IR 5
692 Arad IR 5
Torsion 100d gas PD 7
A, = 2.224; By = 0.382; C, = 0.326 LFOMW8
CD>CDO
B 2a" Cs
To = 28840 gas LF2  B-X 335-411 nm
Vib. No. Approximate eml Med. Type Refs.
sym. type of mode meas.
a' 980 gas LF 2
768 gas LF 2
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X 2" Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' C=0 stretch 1540 gas LF 2
1513 Ard IR 5
1223 Ard IR 5
CC stretch 1050 gas LF 2
CCO bend 445C gas LF 2

- B = - 9
Ao = 1.482; By = 0.336; C, = 0.272 MW

a8 HF trapped in nearby site.

b Fermi resonance with overtone of 765-cm™! funda-
mental.

C Ref. 2 attributed a band displaced by approxi-
mately 950 em™l in fluorescence spectrum of CHoCHO,
with a counterpart near 800 cm™  in the fluores-
cence spectrum of CD,CDO, to a H-deformation funda-
mental of a" symmetry. However, measurements of
Ref. 6 for CHoCHO support reassignment to the first
overtone of the CCO bend, which has a rather large
anharmonic constant.

d The tentative assignment7 of the torsional funda-
mental at 100 cm™ would require that one of these
three argon-matrix absorptions not be a fundamental
of a" symmetry. A possible alternate assignment of
that peak would be to the CH, in-plane rocking
vibration.
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CH3zNO™

D,E 2a',2a"

T3 = 58300(1200) gas PEL:3-5
C 2n Cs

T2 = 49400(1200) gas PEl:4,5
B 2a" Cs

Ta = 37300(1200) gas PEL-D
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. . . X 2p Cs

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.
Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

a' NO stretch ~1900 gas PE 3
a' NO stretch 928(80) gas PE 3

R 2 Cs

T& = 33200 gas PEL"D a From vertical ionization potentials.

% 2ar Cs References

1a. Dargelos and C. Sandorfy, J. Chem. Phys. 67,
& From vertical ionization potentials. 3011 (1977).
2p. C. Frost, W. M. Lau, C. A. McDowell, and N. P.
C. Westwood, J. Phys. Chem. 86, 3577 (1982).
References 33. p. Dognon, C. Pouchan, A. Dargelos, and J. P.
Flament, Chem. Phys. Lett. 109, 492 (1984).
1H. Bergmann and H. Bock, Z. Naturforsch. 30b, 629

(1975).

H. Bergmann, S. Elbel, and R. Demuth, J. Chem. Pi(:()P‘F425

Soc., Dalton Trans. 401 (1977).
3N. P. Ernsting, J. Pfab, J. C. Green, and J. E 2a° Cs

Romelt, J. Chem. Soc., Faraday Trans. 2 76, 844

(1980). Ta », 71600 gas PEL

4p. P. Chong, D. C. Frost, W. M. Lau, and C. A.

McDowel1, Chem. Phys. Lett. 90, 332 (1982).

5p. ¢. Frost, W. M. Lau, C. A. McDowell, and N. P. b 2a Cs
C. Westwood, J. Phys. Chem. 86, 3577 (1982).

T, = 48650(320) gas PEl

H>CNOH™'
2 Vib. No. Approximate em-1 Med. Type Refs.
F en' Cs sym. type of mode meas.
T® = 62200(1000) gas PE?
a' 1100(30) gas PE 1
E 2a' Ce
Ta = 55800(1000) gas PEZ
T 2a" Cs
D 2a' Cs T, = 36230(320) gas PE!
T3 = 44500(1000) gas PE2
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas.
cen Ce
T3 = 346290(320) gas PEZ:3 a' 1050(30) gas PE 1
B 2a" Cs
T3 = 29370(320) gas PEl-3 B 2a’ Cs
T, = 29290(320) gas PE!
R 2 Cs °
T = 4280(320) gas PEl™3 Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas. al 1090(30) gas PE 1
a' CNO bend 444(80) gas PE 3
K 2p" Ce

T2 = 3150(320) gas PE!
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Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 640(30) gas PE 1

X 2 Cs

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' CO stretch 1600(30) gas PE 1

3 From vertical ionization potential.

References

1c. R, Brundle, D. W. Turner, M. B. Robin, and H.
Basch, Chem. Phys. Lett. 3, 292 (1969).

HCSNHZ
G 2a' Cs
T3 = 82400(1000) gas PEZ

F 2 Cs

T2 = 72700(1000) gas PEZ

E 2p' Cs

T3 = 55110(320) gas PEZ

D 2a Ce

T3 = 44100(600) gas PE?
C 2" Cs
T2 = 36390(320) gas PELs2

B 2 Cs
T3 = 33400(320) gas PEls2

A 2p Cs

To = 4110(320) gas PEl,2

X 2a c

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a' 1460(80) gas PE 1,2

2 From vertical ionization potential.

References

1G. W. Mines and H. W. Thompson, Spectrochim. Acta
31A, 137 (1975).
K. Kimura, S. Katsumata, T. Ishiguro, A. Y.
Hirakawa, and M. Tsuboi, Bull. Chem. Soc. Japan 49,
937 (1976).

CHo>=CHF™*

F 2n' Cs

To = 76410(320) gas PEZ:3

E 2n Cs

T = 61320(320) gas PEL-3

¢,0 2a*,2a' g

T& = 51560(320) gas PEL-3

B 2a' Cs

T3 = 33810(320) gas PEL-3

K 2p Cs

T& = 27670(320) gas PEL-3

X 2a" Ce

Vib. No. Approximate em~1 Med. Type Refs.

Sym. type of mode meas.

a' C=C stretch 1570(80) gas PE 1,2
CF stretch 1300(80) gas PE 1,2
HCF bend 500(80) gas PE 1,2

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

730(80) gas PE 1,2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

a From vertical ionization potential.
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3G. Bieri, W. von Niessen, L. Asbrink, and A.

Svensson, Chem. Phys. 60, 61 (1981).

CHo=CHC1™*

F 2a Cs

T2 = 70600(1000) gas PEL-3

E 2" Cs

T2 = 50830(320) gas PEL-3

b 2a’ Cs

T2 = 43410(320) gas PEL-3

c 2 Cs

Ta = 28640(500) gas PEL-3

B 2a" Cs

T2 = 25250(320) gas PEL™3

A 2p' Cs

T, = 13400(500) gas PEl-3

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' CHy "scissors" 1130(80) gas PE 2,3
HCC1 bend 440(80) gas PE 2,3

X 2a" Cs

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' C=C stretch 1300(80) gas PE 1-3
CC1 stretch 820(80) gas PE 1-3
HCC1 bend 350(80) gas PE 1-3

4 From vertical ionization potential.

References

IR. F. Lake and H. Thompson, Proc. Roy. Soc.

(London) A315, 323 (1970).

2G. W. Mines and H. W. Thompson, Spectrochim. Acta

A29, 1377 (1973).

3K, Wittel and H. Bock, Chem. Ber. 107, 317 (1974).

481
CH5>CHO™
Dipole-Bound State (g
T, = 14712.74(5) gas PDL,2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' C-C stretch 1143 gas PD 2
CCO bend 499 gas PD 2
a" Torsion 1028 gas PD 2
Ao = 2.219(3); By = 0.376; C, = 0.321 PD?
X Cq
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' CCO bend 525 gas PD 2
a" Torsion 375D gas PD 2
A, = 2.493(1); By = 0.362; C, = 0.316 PD?
CD>CDO™
Dipole-Bound State Cg
T, = 14665.97(5) gas PDL.2
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 1382(10) gas PD 1
981(10) gas PD 1
CCO bend 437(10) gas PD 1
a" Torsion 802 gas PD 1
A, = 1.419(3); B, = 0.330; C, = 0.268 PD?
X Cg
A, = 1.554(1); B, = 0.319; C, = 0.264 PD2
a 3(2vy).
b Tentative assignment.
References
lp. . Jackson, P. C. Hiberty, and J. I. Brauman, J.

Chem. Phys. 74, 3705 (1981).

R. D. Mead, K. R. Lykke, W. C. Lineberger, J.

Marks, and J. I.
(1984).

Brauman, J. Chem. Phys. 81, 4883
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CHo=SiHC1

In an Ar or Ny matrix, an absorption maximum appears
at 255 nm. On 254-nm irradiation, photoisomeriza-
tion to CH3SiCl occurs. 1,2

X Cq
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
SiH stretch 2230 Ar IR 1,2
2230 N IR 1,2
984 Ar IR 1,2
980 N, IR 1,2
843 Ar IR 1,2
840 N IR 1,2
699 Ar IR 1,2
544 Ar IR 1,2
539 Ar IR 1,2
References

1y, p. Reisenauer, G. Mihm, and G. Maier, Angew.
Chem. 94, 864 (1982); Angew. Chem. Int. Ed. Engl.
21, 854 (1982).

G. Maier, G. Mihm, H. P. Reisenauer, and D.
Littmann, Chem. Ber. 117, 2369 (1984).

CH3SiC1

In an Ar matrix, an absorption maximum appears at 407
nm. A similar band appears at 387 nm in a Ny
matrix. On irradiation of the sample in this ab-
sorption region, photoisomerization to CHy=SiHCI
occurs.

X

Vib. No. Approximate em1 Med. Type Refs.

sym. type of mode meas.
1223 Ar IR 1,2
1220 No IR 2
485 Ar IR 1,2
480 Ar IR 1,2

References

4. p. Reisenauer, G. Mihm, and G. Maier, Angew.
Chem. 94, 864 (1982); Angew. Chem. Int. Ed. Engl.
21, 854 (1982).

G. Majer, G. Mihm, H. P. Reisenauer, and D.
Littmann, Chem. Ber. 117, 2369 (1984).
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CH30>

On photolysis of CHgNNCH3:02 or CHq:05:C1p mixtures,

an unstructured a
signedl»3,4,
nm, with a maximum at

CH30, photolyzes on exposure to 254-nm radiation.

R 2 Ce

T, = 7375(6) gas ABZ

sorption which has been as-
to CH30,

appears between 200 and 270
235 nm. In an argon matm‘x5

B-% 7375-9149 cm~1

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 00 stretch 896(9) gas AB 2

X 2" Ce

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a' 3 CHz deform. 1453(2) Ar IR 5

4  CHy deform.
5 CHg rock

6 00 stretch
7 CO stretch
8 €00 bend

CHz stretch
10 CH3 deform.

11 CHz rock

1440(2) Ar IR 5
1183(2) Ar IR 5
1112(2) Ar IR 5
902(2) Ar IR 5
492(2) Ar IR 5
2968(2) Ar IR 5
1414(2) Ar IR 5

~1120 Ar IR 5

CD30>
X 2pav Ce

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.

a' 00 stretch 1146(2) Ar IR 5
CD3 deform. 1048(2) Ar IR 5
CO stretch 821(2) Ar IR 5
C00 bend 445(2) Ar IR 5

a" 9 (D3 stretch 2176(2) Ar IR 5

10 CD3 deform.

11 CD3 rock

1078(2) Ar IR 5
860(2) Ar IR 5
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References .
Vib. No. Approximate cm~t Med. Type Refs.
1p. aA. Parkes, D. M. Paul, C. P. Quinn, and R. C. sym. type of mode meas.
Robson, Chem. Phys. Lett. 23, 425 (1973).
24, E. Hunziker and H. R. Wendt, J. Chem. Phys. 64,
3488 (1976). Za' 1 CH stretch 2858 gas EM 1
3c. 4. Hochanadel, J. A. Ghormley, J. W. Boyle, and
P. J. Ogren, J. Phys. Chem. 81, 3 (1977). 2821(2) Ne LF 4
4c. Anastasi, I. W. M. Smith, and D. A. Parkes, J.
Chem. Soc., Faraday Trans. 1 74, 1693 (1978). 2 C=Cstretch 1860(40) gas PE 2
5p. Ase, W. Bock, and A. Snelson, J. Phys. Chem. 90,
2099 (1986). 2002(2) Ne LF 4
6K. McAdam, B. Veyret, and R. Lesclaux, Chem. Phys.
Lett. 133, 39 (1987). 3 C-C stretch 820(10)3 gas PE,EF 2,3
807(2 Ne LF 4
CHzo0Cc1™* @)
Ny 7 Skel. deform. 43080 Ne LF 4
F 2a Cs g

T2 = 54140(560) gas PE!
1 = 72(3) ns gas EFSPEFCOSLF®

0,E 2a",2a' g A = -31.1(8) gas EMILF/
T3 = 45670(560) gas PEl -30(2) Ne LF4
¢ 28 ; B, = 0.140 LF/

S
T3 = 25250(560) gas PE! b4 an Duoh
B 2a" Cs Vib. No. Approximate em~l Med. Type Refs.
I3 - 21700(560) gas PEL sym. type of mode meas.

s 1 CH stretch 3136.9 gas EM 1

A 2" Cs 9

3143(2) Ne LF 4
T8 = 10890(320) gas PE!

2 C=C stretch 2176.6 gas M 1

X 2a" Cs 2177(2) Ne LF 4
-1 3 C-C stretch 971.5 gas EM,LF 1,8
Vib. No. Approximate cm Med. Type Refs.
sym. type of mode meas. 973(3) Ne LF 4
If 4  CH stretch 2820(40)b gas PE 2
a' 0C1 stretch 710(50) gas PE 1
ng 7 Skel. deform. 432.2b  gas EM,LF 1,8
430.3b
) 432.5> Ne LF 4
& From vertical ionization potential.
References A = -33.3(8) gas EMILF4Ef7
1p. colbourne, D. C. Frost, C. A. McDowell, and N. B. = 0.147 gMLiEF7
P. C. Westwood, J. Electron Spectrosc. Relat. 0
Phenom. 23, 109 (1981).
C4D%
CaqH3 ;]
B8 T, = 52930(160) gas PE2
T, = 51960(160) gas PE?
A 2IIu Deohy
A 2n, Deohy To = 19740.66 gas EMLLF7EF7  A-% 485-640 nm
T, = 19722.59 gas EMIEF/LF7  A-% 485-650 nm 19727(2) Ne LF4 A-% 468-600 nm

19708(2) Ne LF4 A-% 443-604 nm
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Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Tg 1 CD stretch 2296 gas EM 1

2 C=C stretch 1770(40) gas PE 2
1892(2) Ne LF 4
3 C-C stretch 800(40)2 gas PE 2
782(2) Ne LF 4

Ig 7 Skel. deform.  4183b Ne LF 4

T = 79(4) ns gas EFPEFCOSLF6
A = -30.8(2.0) gas LF/
B

o = 0.122 LF/

X 2IIg Deopy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

£g 1 CD stretch 2531.1 gas EM 1
2534(2) Ne LF 4

2 C=C stretch 2066.3 gas EM 1
2067(2) Ne LF 4

3  C-C stretch 939.6 gas EM 1
932(3) Ne LF 4

£f 4  CD stretch 2180(40)P gas PE 2
g 7 Deformation 412.8° gas EM 1
414(2) Ne LF 4

A = -33.0(2.0) gas EF’
B, = 0.128 EF/

3 Alternate assignment in which values of vz and 2vy
are interchanged is also possible.
b 3(2vi).

References

13, H. Callomon, Can. J. Phys. 34, 1046 (1956).
2C. Baker and D. W. Turner, Proc. Roy. Soc. (London)
A308, 19 (1968).
M. Allan, E. Kloster-Jdensen, and J. P. Majer, Chem.
Phys. 17, 11 (1976).
%y."E. Bondybey and J. H. English, J. Chem. Phys.
71, 777 (1979).
53 P. Maier and F. Thommen, J. Chem. Phys. 73, 5616
(1980). -
J. P. Maier, M. Ochsner, and F. Thommen, Faraday
Discuss. Chem. Soc. 75, 77 (1983).
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R, Kuhn, J. P. Majer, and M. Ochsner, Mol. Phys.
59, 441 (1986).

8F. G. Celii, J. P. Maier, and M. Ochsner, J. Chem.
Phys. 85, 6230 (1986).

(HCOo)YZ

E Coh

To@ = 51000(700) gas PEL

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
ag 1410(80) gas PE 1

990(80) gas PE 1

()] Con

13D ~ 44200 gas PE!

B Cop

To® = 26870(700) gas PEL

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

ag 2 CO stretch 1360(80) gas PE 1

A Cop

To® = 13470(700) gas PEL3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ag 2 (O stretch 1610(80) gas PE 1

4  CC stretch 970(80) gas PE 1

5 Skel. deform. 400(80) gas PE 1

3 The first ionization potential of (HCO)» is taken
as 10.52(7) eV, the position of the maximum of the
first photoelectron band.<»

From vertical jonization potential.

References

Ip. w. Turner, C. Baker, A. D. Baker, and C. R.
Brundle, "Molecular Photoelectron Spectroscopy,”
pp. 252-261. MWiley-Interscience, London, 1970.

D. 0. Cowan, R. Gleiter, J. A. Hashmall, E.
Heilbronner, and V. Hornung, Angew. Chem. 83, 405
(1971); Angew Chem. Int. Ed. Engl. 10, 401 (1971).
J. F. Arnett, G. Newkome, W. L. Mattice, and S. P.
McGlynn, J. Am. Chem. Soc. 96, 4385 (1974).
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CH>FCN™Y
D 2a* Cs

T3 = 18960(320) gas PE!

¢ 2a" Cs

Ta = 15410(320) gas PEL

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' 1450(80) gas PE 1
810(80) gas PE 1

B 2a' Cs

T3 = 6860(320) gas PEL

Vib. No. Approximate em”1 Med. Type Refs.

sym. type of mode meas.

a' 1050(80) gas PE 1

R 2 Cs

T3 = 4110(320) gas PEL

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' 1450(80) gas PE 1

X 2" Cs

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a' C=N stretch 2020(80) gas PE 1
1210(80) gas PE 1

C-C stretch 810(80) gas PE 1

2 From vertical jonization potentials.

References

1R, Botter, Y. Gounelle, Y. Henry, J. Jullien, F.

Menes, and D. Solgadi, J. Electron Spectrosc.

Relat. Phenom. 10, 393 (1977).

CH>C1CN™*

G Ce
Ta = 47840(320) gas PEL

F Cs

T3 = 40020(320) gas PEl

E Cs

T& = 29930(320) gas PEL

b 2a’ Ce

T& = 13230(320) gas PEL,2
C 2" Cs

Ta = 10250(320) gas PEL.2
B 2a Cs

Ta = 7910(320) gas PEl.Z
R 2 Cs

Ta = 1210(320) gas PE2

% 2av C

& From vertical jonization potentials.

References

1R. F. Lake and H. Thompson, Proc. Roy. Soc.

(London) A317, 187 (1970).

2R, Botter, Y. Gounelle, Y. Henry, J. Jullien, F.
Menes, and D. Solgadi, J. Electron Spectrosc.

Relat. Phenom. 10, 393 (1977).

CHzNOZ

In an Ar matrix, threshold for photodecomposition

into HpoCO + NO near 290 nm.l

485

X Coy

Vib. No. Approximate em™! Med. Type Refs.

sym. type of mode meas.

a; 1 CHp s-stretch 3055 Ard IR 1,2
2 CHp "scissors" 1419 Ard IR 1,2
3 N0, s-stretch 1297 Ard IR 1,2
4  CN stretch 986 Ard IR 1,2
5 N0, "scissors" 693 Ar2 IR 1,2
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X---Continued

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
by 7 CNOp OPLAP 719 Ard IR 1,2
8  HCN OPLAD 606 Ard IR 1,2
b, 9 CHp a-stretch 3200 Ard IR 1,2
10 NO, a-stretch 1484C Ard IR 1,2
1461
11 CHp rock 1095 Ard IR 1,2
12 N0y rock ~484d Ard@ IR 1,2
CD>NO>
X Coy
Vib. No. Approximate em1 iMed. Type Refs.
sym. type of mode meas.
a; 2 NOy s-stretch 1296 Ar2 IR 1,2
4 CN stretch + 906 Ard IR 1,2
€D, "scissors"
5 N0y "scissors" 668 Ard IR 1,2
by 7 CNO, OPLA 694 Ard IR 1,2
bp 10 NO» a-stretch 1460 Ard IR 1,2

2 HF trapped in adjacent site.
The two out-of-plane modes are strongly mixed.
€ In Fermi resonance with (vg + v12).
Estimated from (vgq + vi3).
References
Im. E. Jacox, J. Phys. Chem. 87, 3126 (1983).
2M. E. Jacox, J. Phys. Chem. 91, 5038 (1987).
CH>=CF3%
G 282 sz
T8 = 75920(320) gas PEL-S

E.F 2a1,%; Cjp,
T2 = 63820(320) gas PEL™3

c,0 ZBz,ZAz Coy
T3 ~ 47000 gas PE3

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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B 2A1 Coy
Ta = 43890(320) gas PEL-3

K 28, Coy

T, = 30420(320) gas PEL"3

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

ay 1050(80) gas PE 2

X 28, Coy

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a; 2 C=C stretch 1530(80) gas PE 1,2

4 CFp s-stretch 700(80) gas PE 1,2

2 From vertical jonization potential.

References
IR. F. Lake and H. Thompson, Proc. Roy. Soc.
{London) A315, 323 (1970).
23. A. Sell and A. Kupperman, J. Chem. Phys. 71,
4703 (1979).
G. Bieri, W. von Niessen, L. Asbrink, and A.
Svensson, Chem. Phys. 60, 61 (1981).
c—CHF=CHF™*
F.G 21,20, Cyp,

T8 = 69150(320) gas PE2,5

D,E 282,231 Coy

T = 55110(320) gas PEZ.D
F-atom detachment has been observed in this
transition. PEPICO3

c ZAZ Coy

T3 = 47850(320) gas PEZ,5
F-atom detachment has been observed in this
transition. PEPICOS3

B 2B2 Coy

T, = 37680(160) gas PEL,2,5
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Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
a; 1 CH s-stretch 2610(80) gas PE 2 ag 920(80) gas PE 2

CF s-stretch 1100(80) gas PE 2

450(80) gas PE 2

K 2a; Coy

T, = 28880(10) gas PELEFl  A-% 340-380 nm

The threshold for fragmentation into HCCFY + HF is

near the onset of the transition. PEPICO3

Vib. No. Approximate em™! Med. Type Refs.

sym. type of mode meas.

a; 3 CH deform. 1430(80) gas PE 1,2
4 CF s-stretch 1020(80) gas PE 1,2
5 CF deform. 260(10) gas EF,PE 1

1o = 320(30) ns gas EFIPEFCO?

X 28 Cay

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

a; 2 C=C stretch 1600(10) gas EF 1
3 CH deform. 1330(10) gas EF 1

4 CF stretch 1030(10) gas EF 1

5 CF deform. 250(10) gas EF 1

a From vertical ionization potential.

References

13, p. Maier, 0. Marthaler, and G. Bieri, Chem.
Phys. 44, 131 (1979).

0,E 2Ag,%A, Coh
T& = 54780(320) gas PEZ.4

F-atom detachment has been observed in this
transition. PEPICOS

o 289 C2h
T& = 49780(320) gas PEZ,4

F-atom detachment has been observed in this
transition. PEPICO3

B 28, Con

T, = 39370(160) gas PEl.2.4

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.

3y 1 CH s-stretch 2820(80) gas PE 2

CF s-stretch  1180(80) gas PE 2

K 2ng Con
T, = 26630(160) gas PEl,2)4

The threshold for fragmentation into HCCFY + HF is

2. A,

4703

33.-p.

43. p.

Svensson, Chem. Phys. 60, 61 (1981).

Sell and A. Kupperman, J. Chem. Phys. 71,

(1979).

Stadelmann and J. Vogt, Int. J. Mass
Spectrom. Ion Phys. 35, 83 (1980).

Maier and F.

t—-CHF=CHF™*

2
F.G Aq

2B, Cpp

T2 = 69060(320) gas

Thommen, J. Chem. Soc., Faraday
Trans. 2 77, 845 (1981).
G. Bieri, W. von Niessen, L. Asbrink, and A.

ped.4

near the onset of the transition. PEPICO3
Vib. No. Approximate en”l Med. Type Refs.
sym. type of mode meas.
ag CF deform. 500(80) gas PE 2
X 2Au Can
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

2 C=C stretch 1600(80) gas PE 2

3 CH deform. 1230(80) gas PE 2

4 CF s-stretch 850(80) gas PE 2

5 CF deform. 550(80) gas PE 2
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2 From vertical ionization potential.

References

13, P. Maier, 0. Marthaler, and G. Bieri, Chem.

Phys. 44, 131 (1979).

M. E. JACOX

CH>=CC13
fi 2A1 Coy

Ta = §9710(320) gas PEL"S

23.°A. Sell and A. Kupperman, J. Chem. Phys. 71,
4703 (1979).

3J.-P. Stadelmann and J. Vogt, Int. J. Mass
Spectrom. Ion Phys. 35, 83 (1980).
G. Bieri, W. von Niessen, L. Asbrink, and A.
Svensson, Chem. Phys. 60, 61 (1981).

_ +

CH>=CFC]1

F 2p" Cs

T3 = 60190(320) gas PEL

E 2ar Cs

Ta = 57280(320) gas PE!

b 2a’ Cs

T2 = 38160(320) gas PE!

¢ 2 Cs

T3 = 32600(320) gas PE!

B 2a" Cs

T& = 24200(320) gas PEL

A 2 Cs

T2 = 17670(320) gas PE!

Vib. No. Approximate em™l Med. Type Refs.

sym. type of mode meas.

a' CFC1 deform. 460(80) gas PE 1

X 2a" Co

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' C=C stretch 1250(80) gas PE 1

CCl stretch 660(80) gas PE 1

2 From vertical innization potentials.
References

1a. w. Potts, J. M. Benson, I.
Svensson, Chem. Phys. 115, 253 (1987).

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

Novak, and W. A.

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

a] 1290(80) gas PE 1
F,G ZAl,ZBZ Coy

T3 = 51400(1000) gas PEL"S

E 28, Coy

T4 = 35580(320) gas PEL-D

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

ag 1010(80) gas PE 1

0 ZB2 Cov

T3 = 32030(320) gas PEL-S

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a 930(100) gas PE 3,4
¢ 2ay Coy

T3 = 21860(320) gas PEL-S

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

aj CC1, "scissors" 320(40) gas PE 1,4
B 2a; Cay

T, = 17990(320) gas PEL™D

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

a; CC1, "scissors" 270(40) gas PE 1,4
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A 232 Coy D ZBI Cay
T, = 13150(320) gas PEL™S T3~ 33500 gas PEl-4
Vib. No. Approximate em™! Med. Type Refs. Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
aj CC1, "scissors" 270(40) gas PE 1,4 ap CC1 s-stretch 640(80) gas PE 1,3
X 28, Coy C 2np Cav
T3 = 22750(500) gas PEL-4
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
ay C=C stretch 1290(80) gas PE 1-4
CC1 stretch 560(80) gas PE 1,3,4 a CC1 s-stretch 640(80) gas PE 1-3
@ From vertical ionization potential. B 2a; Coy
T3 = 18960(320) gas Pgl-4
References
IR. F. Lake and H. Thompson, Proc. Roy. Soc. A ZBZ Coy
(London) A315, 323 (1970).
N. Jonathan, K. Ross, and V. Tomlinson, Int. J. T3 = 16100(1000) gas Pel-4

Mass Spectrom. Ion Phys. 4, 51 (1970).
3K. Wittel and H. Bock, Chem. Ber. 107, 317 (1974).

43. C. Bunzli, D. C. Frost, F. G. Herring, and C. A, X 231 Coy

McDowell, J. Electron Spectrosc. Relat. Phenom. 9,

289 (1976).

5W. von Niessen, L. Rsbrink, and G. Bieri, J. Vib. No. Approximate em™1 Med. Type Refs.

Electron Spectrosc. Relat. Phenom. 26, 173 (1982). sym. type of mode meas.
c—~CHCc1=CcHcCc1t aj C=C stretch  1370(80) gas PE 1,3
G 2 Coy CCl s-stretch  800(80) gas PE  1-3

T2 = 57700(1000) gas PEL-4

Vib. No. Approximate em~1 Med. Type Refs. & From vertical jonization potential.
sym, type of mode meas.

References
ay CH s-stretch  1940(80) gas PE 1

IR. F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).

N. Jonathan, K. Ross, and V. Tomlinson, Int. J.
Mass Spectrom. Ion Phys. 4, 51 (1970).

F 2y Coy 3K. Wittel and H. Bock, Chem. Ber. 107, 317 (1974).
W. von Niessen, L. Asbrink, and G. Bieri, J.
T3 ~ 49600 gas PEL-4 Electron Spectrosc. Relat. Phenom. 26, 173 (1982).
Vib. No. Approximate em~1 Med. Type Refs. t—CHC1=CHC1™*
sym. type of mode meas.
F.G 2Ag,%B, Cppn
ay CC1 s-stretch  600(80) gas PE 1 T& n 53000 gas PEL"4
E 2aq Con
E 28, Coy 1-4
T& = 36790(320) gas PE

T2 ~ 36700 gas PEL"4

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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References
Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. IR, F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).
2y. Jonathan, K. Ross, and V. Tomlinson, Int. J.
ag 880(80) gas PE 3 Mass Spectrom. Ion Phys. 4, 51 (1970).
3. Wittel and H. Bock, Chem. Ber. 107, 317 (1974).
W. von Niessen, L. Asbrink, and G. Bieri, J.
Electron Spectrosc. Relat. Phenom. 26, 173 (1982).

] ZAu Can NH-NO
2 2
T2 = 33970(320) gas PE-?
In an Ar or Ny matrix, photolyzes with a threshold
near 250 nm to produce N»0, Hp0, c-(NO),, and H2.2

C 284 Con
Ta = 24290(320) gas PEl-4 X Cs Structure: Mwl
Vib. No. Approximate em™1 Med. Type Refs. Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
ag 720(80) gas PE 3 a' 1 NHy s-stretch 3359 Ar IR 2
3361 No IR 2
2 NHp, "scissors" 1558 Ar IR 2
B ZBu Con
1581 N> IR 2
Ta o, 19800 gas PEI-4
3 NOp s-stretch 1350 Ar IR 2
Vib. No. Approximate em™1 Med. Type Refs. 1368 No IR 2
sym. type of mode meas.
4 NN stretch 951 Ar IR 2
ag 640(80) gas PE 3 5 NO, wag 798 Ar IR 2
776 No IR 2
6 N0 bend 692 Ar IR 2
L Con
714 N IR 2
T2 = 17910(500) gas PEl-4
7 NHp wag 628 Ar IR 2
Vib. No. Approximate em~1 Med. Type Refs. 587 N> IR 2
sym. type of mode meas.
a" 8 NHy a-stretch 3478 Ar IR 2
ag 600(80) gas PE 3 3474 No IR 2
9 NOp a-stretch 1613 Ar IR 2
1610 Np IR2
X2, Con
10 NHp twist 1227 Ar IR 2
Vib. No. Approximate em™1 Med. Type Refs. 1238 No IR 2
sym. type of mode meas.
11 NO» rock 484 Ar IR 2
ag C=C stretch 1400(80) gas PE 1,3 a" 12 Torsion 402 Ar IR 2
CCl s-stretch 850(80) gas PE 1-3 434 N> IR 2

CC1 s-deform. 340(80) gas PE 11,3

Ao = 0.422; By = 0.397; C, = 0.206 gas Ml

2 From vertical ionization potential.

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



ELECTRONIC ENERGY LEVELS OF SMALL POLYATOMIC TRANSIENT MOLECULES

ND->NO-
% Ce
Vib. No. Approximate em-1 Med. Type
sym. type of mode meas.
a' 1 NDp s-stretch 2455 Ar IR
2458 N> IR
2 NOp s-stretch 1352 Ar IR
1366 Np IR
3 NDp "scissors" 1174 Ar IR
4 NN stretch 948 Ar IR
5 NOp wag 774 Ar IR
772 N IR
6 NO, bend 662 Ar IR
671 No IR
7 NDp wag 485 Ar IR
498 Ar IR
a" 8 NDp a-stretch 2604 Ar IR
2603 No IR
a" 9 NOp a-stretch 1588 Ar IR
1583 No IR
10 ND, twist 972 Ar IR
972 Ny IR
11 NO» rock 434 Ar IR
12 Torsion 287 Ar IR
318 No IR

A, = 0.405; B, = 0.351; C, = 0.190 gas Mwl
References
13, k. Tyler, J. Mol. Spectrosc. 11, 39 (1963).

2, Nonella, R. P. Muiler, and J. Ri Huber, J. Mol.

Spectrosc. 112, 142 (1985).

CH>=SiCl1>

In an Ar matrix, absorption maximum at 246 nm. 1

X Coy
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

491

1008 Ar IR 1

732 Ar IR 1

593 Ar IR 1
References

lg, Maier, G. Mihm, and H. P. Reisenauer, Angew.
Chem. 93, 615 (1981); Angew. Chem. Int. Ed. Engl.
20, 597 (1981).

H(C=C)>F*

F 2z Cony

T3 = 108100(1000) gas PEl

E 2x Caoy
T2 = 89600(1000) gas PE!l

D 25 Cooy

T& = 75800(1000) gas PE!

B,C 21,25 C,,

T2 = 61300(1000) gas PE!

A 2n Cay

T, = 20570(160) gas PEl

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

gt 3 CF stretch 1370(80) gas PE 1

4 C-C stretch 705(80) gas PE 1

X 25 Cooy

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

st 2 C=C stretch 2350(80) gas PE 1

4 C-C stretch 685(80) gas PE 1

2 From vertical ionization potential.

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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lg, Bieri, A. Schmelzer, L. Rsbrink, and M. Jonsson,

References

Chem. Phys. 49, 213 (1980).

H(C=C)>C1™*"

)]

T, < 61700(560) gas PEL

C

To s 57280(320) gas PEL

B 2113/2 Cooy

To < 35100(320) gas PEL

R 2II3/2 Cooy

To = 19715.0(1) gas EFZ:4LF4  A-X 445-652 nm

Vib. No. Approximate em~l Med. Type Refs.

sym. type of mode meas.

gt 2 C=C s-stretch 2171(2) gas LF 4
3  C=C a-stretch 2101(2) gas LF 4
4 C-C stretch 1088(1) gas EF,LF 3,4
5 CC1 stretch 523(1) gas EF,LF 2-4

I 8 Skel. deform. 307(1)2 gas EF,LF 3,4
9 Skel. deform. 125(2)2 gas LF 4

T = 41(2) ns gas EFZPEFCO3

A = -200(100) gas PEl

X 2H3/2 Cooy

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

st 1 CH stretch 3101P gas EF 4
2 C=C stretch 2191(1) gas EF 2-4
3  C=C stretch 1920(1) gas EF 2-4
4 C-C stretch 1184(1) gas EF 2-4
5 CCl1 stretch 547(1) gas EF 2-4

hi 8 Skel. deform. 309(1)2 gas EF 3,4
9 Skel. deform. 124(1)2 gas EF 4

A = -200(100) gas PEl

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

M. E. JACOX

a %(Zvi).
Tentative value.

References

1. Heilbronner, V. Hornung, J. P.
Kloster-Jensen, J. Am. Chem. Soc.

Maier, and E.
96, 4252 (1974).

J. P. Majer, 0. Marthaler, and E. Kloster-Jensen,
J. Electron Spectrosc. Relat. Phenom. 18, 251

(1980) .

33, p. Maier, 0. Marthaler, L. Misev, and F.
Thommen, J. Chem. Soc., Faraday Disc. 71, 181

(1981).

4p. Klapstein, J. P. Maier, L. Misev, and W.

Zambach, Chem. Phys. 72, 101 (1982).

H(C=C)>Br™*
0

To < 59700(560) gas PEl
C
T, s 52525(320) gas PEL
B Zn Cay
T, < 29130(320) gas PE!
A = -800(300) gas PEL
R ZlI3/2 Cooy
To = 18401.9(3) gas EF3SLF3  A-X 467-658 nm
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
¥ 2 C=C stretch 2138(2) gas LF 3
3  C=C stretch 2037(2) gas LF 3
4 C-C stretch 918(2) gas PE,LF 2,3
5 CBr stretch 409(1) gas EF,LF 2,3
i 7  Skel. deform. 478(1)2 gas EF,LF 3
8 Skel. deform. 348(2)2 gas LF 3
9 Skel. deform. 111(2)2 gas LF 3
T = 27(3) ns gas EF2
A = -970(80) gas PELEF3LF3
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X 2]13 /2 Cooy

X 2n Cay

493

Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
£t 1 CH stretch 3196b gas EF 3 2100(80) gas PE 1

2 C=C stretch 2155(1) gas EF 2,3

3 C=C stretch 1914(1)¢ gas f£F 2,3

4 C-C stretch 1115(1) gas EF 2,3

5 CBr stretch 440(1) gas EF 2,3

Skel. deform. 509(1)3 gas EF 3
8 Skel. deform. 370(1)2 gas EF 3

9  Skel. deform. 112(1)2 gas EF 3

A = -650(80) gas EF3LF3

$(2v3).
Tentative assignment.
€ 1906(1) in X 21y, state.

o o

References

1g, Heilbronner, V. Hornung, J. P. Majer, and E.

2K1oster-densen, J. Am. Chem. Soc. 96, 4252 (1974).

J. P. Majer, 0. Marthaler, and E. Kloster-Jensen,
J. Electron Spectrosc. Relat. Phenom. 18, 251
(1980).
3p. Klapstein, J. P. Maier, L. Misev, and W.
Zambach, Chem. Phys. 72, 101 (1982).

)]

T, & 62600(560) gas PEL

B 2n Caoy

To < 27110(320) gas PE!

2
A <m Cooy

T, = 14600(320) gas PEl

Vib. No. Approximate em™1
sym. type of mode

Med. Type Refs.

meas.

A = -2020(320) gas PEl

References

1. Heilbronner, V.
Kloster-Jensen, J.

Hornung, J. P. Maier, and E.

CHF=CF3%
R,I 2a', 28" g

Am. Chem. Soc. 96, 4252 (1974).

1050(80) gas PE 1

Ta = 80680(320) gas PEL,Z

G 2" o

T3 = 68300(1000) gas PEL.2

F 2p Cs

T3 = 63900(320) gas PEL,2

0,E 2a*,2a" g

T@ = 52900(1000) gas PEL,2

C 2a" Cs

T2 = 50500{1000) gas PEL,2

B 2a’ Cs

T2 = 46500(1000) gas PEL:2

A 2 Cs

T3 = 36150(320) gas PEL.2

X 2p" Cs

Vib. No. Approximate em1 Med. Type Refs.
sym. type of mode meas.
a' 600(80) gas PE 1

A = -2980(320) gas PEl

2 From vertical ionization potential.

References

13, A, sen and A. Kupperman, J. Chem. Phys. 71,
4703 (1979).

G. Bieri, W. von Niessen, L. Asbrink, and A.
Svensson, Chem. Phys. 60, 61 (1981).
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CHC1=CF3%
G,A 2a",2a" g

Ta = 65760(320) gas PE!

F 2a' Cs

T3 = 49700(320) gas PE!

E 2" Cs
Ta = 46470(320) gas PEl

b 2a Cs

T = 40500(320) gas PE!l

B,C 2a",2n" ¢,

T2 = 26380(320) gas PE!l

K 2n Cs
T& = 15570(320) gas PE!

M. E. JACOX

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' 1090(80) gas PE 1
570(80) gas PE 1
X 2a" Cs
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
a' C=C stretch 1570(80) gas PE 1
CC1 stretch 930(80) gas PE 1
CFo> "scissors" 470(80) gas PE 1
2 From vertical ionization potentials.
References
1a. w. Potts, J. M. Benson, I. Novak, and W. A.

Svensson, Chem. Phys. 115, 253 (1987).

CHCc1=cc13%
J 2 Cs

T2 = 74310(320) gas PEl.2

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988

I 2 Cs

T2 = 58740(320) gas PEL,2

A 2a Ce

T2 = 54950(320) gas PEL,2

G 2" Cs

T2 = 41870(320) gas PEL,2

F 2a' Ce

T3 = 39620(320) gas PEL:2

E 2a" Cs

T2 = 28000(320) gas PEL,?2

0 2a’ Cs

T2 = 26060(320) gas PEL.2

C 2" Cs

T2 = 23600(1000) gas PE2

B 2a’ Ce

Ta = 21700(320) gas PEL.2

A2 Cs

T2 = 18150(320) gas PEL,2

X 2" Cs

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

a' C=C stretch 1390(80) gas PE 1

Deformation 330(80) gas PE 1

2 From vertical ionization potential.

References
IR. F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).
W. von Niessen, L. Asbrink, and G. Bieri, J.
Electron Spectrosc. Relat. Phenom. 26, 173 (1982).
NCC=CCN™*
)] ZIIu Dooh

T, = 25500(160) gas PEL.3
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¢ 25k Dut, T3 = 14930(320) gas PEL

T, = 18720(160) gas PEL:3

Ta = 9680(320) gas PEl

g 25* 0, . ,
9 h a8 From vertical ionization potentials.

T, = 17430(160) gas PEL.3

References

2
A “Ig D IR. K. Thomas and H. Thompson, Proc. Roy. Soc.
T, = 16781(1) gas EF2LF3  A-X 528-720 nm (London) A327, 13 (1972).
Vib. No. Approximate em™1 Med. Type Refs. F(C=C)F*
sym. type of mode meas.

y yp b 25 o
I 1 C=Nstretch  2151(3) gas LF 3 T, = 72200(1200) gas PEL

2 C=C stretch 2099(3) gas LF 3 2
C my,3/2 Dwh

3 C-C stretch 696(3 as LF 3
SO T, = 63700(800) gas PEL

t = 13(2) ns gas EF2PEFCO3 B 215 372 Dup
T, = 59700(800) gas PEl
X 2n, Deohy
) ) = A 2my 372 D
2;3: No. ﬁiggoz;mggze cm Med. LZZZ. Refs. T, = 21230(10) gas EFZ  A-R 460-610 nm
¥ 1 C=N stretch 2210(10) gas EF 2,3 Vib. No. Approximate em™1 Med. Type Refs.
g sym. type of mode meas.
2 CzC stretch 1930(10) gas EF 2,3
3 C-C stretch 570(10) gas EF 2.3 Z; 1 C=C stretch 2290(80) gas PE 2
2 CF stretch 1450(80) gas PE 2

3 C-C stretch 520(80) gas PE 2
References

1g. Bieri, E. Heilbronner, V. Hornung, E. Kloster- 2
Jensen, J. P. Maier, F. Thommen, and W. Von T = 28(3) ns gas PEFCO
Niessen, Chem. Phys. 36, 1 (1979).

23, p. Majer, 0. Marthaler, and F. Thommen, Chem. 2
Phys. Lett. 60, 193 (1979). X “ig,372 Dwh

33.7p. Majer, L. Misev, and F. Thommen, J. Phys.
Chem. 86, 514 (1982).

Vib. No. Approximate em™! Med. Type Refs.
sym. type of mode meas.
CO(CN)YZ
T2 = 43100(1000) gas PEL £§ 1 C=C stretch  2320(10) gas EF 2
2 CF stretch 1550(10) gas EF 2
T3 = 33400(1000) gas PEL
3 C-C stretch 520(10) gas EF 2
Vib. No. Approximate em™1 Med. Type Refs. ng 7 Deformation 300(10)2 gas EF 2
sym. type of mode meas.
ay CO stretch  1580(80) gas PE 1 3 2(2vy).
References
CC stretch 700(80 PE 1
strete (80) gas 1g. Bieri, E. Heilbronner, J.-P. Stadeimann, J.
Vogt, and W. von Niessen, J. Am. Chem. Soc. 99,
6832 (1977).
2y, Allan, J. P. Maier, 0. Marthaler, and J.-P.
Ta = 17990(320) gas pEl Stade]mann, J. Chem. Phys. _7_Q, 5271 (1979).
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cl1(c=c)sc1*t References

E 1E. Heilbronner, V. Hornung, J. P. Maier, and E.
Kloster-Jensen, J. Am. Chem. Soc. 96, 4252 (1974).

Ty < 64060(560) gas pel M, Allan, E. Kloster-Jensen, J. P. Maier, and O.

Marthaler, J. Electron Spectrosc. Relat. Phenom.
14, 359 (1978).
) 330 p. Maier, 0. Marthaler, L. Misev, and F.
Thommen, J. Chem. Soc., Faraday Disc. 71, 181
To  60600(560) gas PEl (1981).
4D. Klapstein, J. P. Maier, and L. Misev, J. Chem.
Phys. 78, 5393 (1983).

( 2Hu Doy

To S 38730(320) gas PEl Br(C=C)>Br™*

B an Duhy E

To  35580(320) gas PE! T, € 56480(560) gas PEL

A Zuu,3/2 Doy b

T, = 19081(0.5) gas EFALF®  A-X 460-690 nm T, € 53650(560) gas PE!
Vib. No. Approximate em-1 Med. Type Refs. C Znu Doy

sym. type of mode meas.

To € 32840(320) gas PEl
£§ 1 C=C stretch  2125(2) gas LF 4 A = -730(320) gas PEL

2 C-C stretch 1179(1) gas EF,LF 3,4
B Zﬂg Doopy
3 CC1 stretch 373(1) gas EF,LF 3,4
To € 27670(320) gas PEL
g 7 Skel. deform. 222(2)% gas LF 4
A = -1775(320) gas PEl

m, 9 Skel. deform. 78(2)2 gas LF 4

A 2m, 372 Dy

1y = 21(2) ns gas EF2PEFCO3 T, = 16838(0.5) gas EFSLF3  A-X 510-695 nm
1y~ 0.5 us gas EFC
Vib. No. Approximate em~1 Med. Type Refs.
A~ -230 gas LF% sym. type of mode meas.
b4 2n9’3/2 Duch Za 1 C=C stretch 2186(2) gas LF 3
2 C-C stretch 1071(2) gas LF 3
Vib. No. Approximate em™l Med. Type Refs.
sym. type of mode meas. 3  CBr stretch 242(1) gas EF,LF 3
Mg 7 Skel. deform. 2813  gas LF 3
zg 1 C=C s-stretch 2214 gas EF  2-4
M, 9 Skel. deform. 62(2)® gas LF 3
2 C-C stretch 1316 gas EF 2-4
3 CC1 s-stretch 393 gas EF 2-4 2
1 = 12(2) ns gas EF
¥ 5 CCl a-stretch 657 gas EF 4

1y v 0.5 us gas EF2

. A = -1450(80) gas PEL.2
A~ -180 gas LF

a 2(2vy).
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X 2Ilg ,3/2 Doy

A 2nu,3/2---Cont’|nued

497

Vib. No. Approximate em~1 Med. Type Refs. Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas. sym. type of mode meas.
23 1 C=C s-stretch 2186 gas EF 2,3 ng 7  Skel. deform. 2190 Ne AB 3

2 C-C stretch 1225 gas EF 2,3

3  CBr s-stretch 252 gas EF 2,3 A = -4280(320) gas pel

A = -950(80) gas PEILF3

a %(Zvi).
b Tentative value.

References

Ig. Heilbronner, V. Hornung, J. P. Maier, and E.

Kloster-Jensen, J. Am. Chem. Soc. 96, 4252 (1974).

M, Allan, E. Kloster-Jensen, J. P. Maier, and O.
Marthaler, J. Electron Spectrosc. Relat. Phenom.
14, 359 (1978).

3p. Klapstein, J. P. Maier, and L. Misev, J. Chem.
Phys. 78, 5393 (1983).

I(C=C)>1"

E
T, < 49540(560) gas PEl

-1

o < 47120(560) gas PEl

C ZlIu Doopy
T, s 30180(320) gas PEl
A = -890(320) gas Pgl

B 2IIg Doty
T, € 21300(320) gas PEI

A = -3150(320) gas PEl

K 2my,372  Duh
Ty ~ 12013 gas PEls3
11973(2) Ne AB3 A-X 600-840 nm

Vib. No. Approximate em”l Med. Type Refs.
sym. type of mode meas.

* 1 C=C stretch 2216(3) Ne AB 3
2 C-C stretch 970(80) gas PE 1

3 CI stretch 183(3) Ne A8 3

X 2my 377 Dap

Vib. No. Approximate em~L Med. Type Refs.
sym. type of mode meas.

zg 1 C=C stretch 2100{80) gas PE 1

A = -2340(320) gas PEl

References

1g. Heilbronner, V. Hornung, J. P. Maier, and E.
Kloster-Jdensen, J. Am. Chem. Soc. 96, 4252 (1974).

2M. Allan, E. Kloster-Jensen, J. P. Maier, and 0.
Marthaler, J. Electron. Spectrosc. Relat. Phenom.
14, 359 (1978).

35 Leutwyler, J. P. Majer, and U. Spittel, Chem.
Phys. Lett. 96, 645 (1983).

(SCN)3

J 2 o

T3 = 58500(1000) gas PEl

12 o

Ta = 43250(320) gas PEL

A 2a o
T3 = 33480(320) gas PE!

G 28 C,

Ta = 25660(320) gas PE!

F2a Co
T3 = 23480(320) gas PE!

E 2 Co

Ta = 21060(320) gas PEl

D 28 C,

T2 = 10690(320) gas PE!
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498 M. E. JACOX
T 2 C 2 From vertical ionization potentials.
2 Calculations suggest that this state may experience
T& = 19040(320) gas pel Jahn-Teller distortion to give a 3B2 state, of Cpy
symmetry.
2p c
8 2 References
T2 = 11050(320 pel
( ) oas 14. M. Lau, N. P. C. Westwood, and M. H. Palmer, J.
Am. Chem. Soc. 108, 3229 (1986).
Vib. No. Approximate em™L Med. Type Refs.
sym. type of mode meas.
B>F4
a 1 CNstretch  1590(60) gas PE 1 F 2 D24
T, = 66890(560) gas PEL
A28 o Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
T3 = 2180(320) gas PEl
ag BB stretch 600(60) gas PE 1
X 2a Cs
Vib. No. Approximate em™1 Med. Type Refs. 2
sym. type of mode meas. E<E Doy
T, = 52280(720) gas PE!
a 920(80) gas PE 1
D ZBZ Dog
T, = 40100(560) gas PE!
2 From vertical ionization potentials.
Vib. No. Approximate em-1 Med. Type Refs.
References sym. type of mode meas.
Ip. c. Frost, C. Kirby, W. M. Lau, C. B. MacDonald,
C. A. McDowell, and N. P. C. Westwood, Chem. Phys. a1 BB stretch 600(100} gas PE 1

Lett. 69, 1 (1980).

gas PEL

References

IN. Lynaugh, D. R. Lloyd, M. F. Guest, M. B. Hall,
and I. H. Hillier, J. Chem. Soc., Faraday Trans. 2

gas PEL

gas PEL

SaNF%
37s A,B,C 26,2,,2B; D,y
T = 76500(1000) gas PEL
T, = 26380(720)
T3 = 45000(1000) gas PEL
X 2A1 DZd
T2 = 39400(1000) gas PEl
T3 = 34500(1000) gas PE!
68, 2192 (1972).
T2 = 32100(1000) gas PEL
+
R ) Eizz(:1‘4
T2 = 20000(1000 as PE
( ) g 1 ZAl DZd
% 35 D3P T, = 60350(400)
Vib. No. Approximate em™1 Med. Type Refs. H ZBZ D24
sym. type of mode meas.
T, = 49860(240)
870(50) gas PE 1
) F.& 26,28; Dyy
630(50) gas PE 1

T, = 32270(320)

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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D,E 285,2E Dy

To = 23560(320) gas PEl

K,B,C 2%€,285,28; Dyy
To = 8630(240) gas PEL

X 2A1 Dag

References
IN. Lynaugh, D. R. Lloyd, M. F. Guest, M. B. Hall,
and I. H. Hillier, J. Chem. Soc., Faraday Trans. 2
68, 2192 (1972).
t-(Fco)3
A
T2 = 52360(480) gas PE!L

G 2n, Co

T3 = 46880(320) gas PEL

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.

560(40) gas PE 1

F 28, Co

T = 39130(480) gas PEL

E 28, o
Ta = 30420(480) gas PEL
] Co
Ta = 27030(480) gas PEL

C 2, o

T, = 24690(480) gas PEl

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

1130(40) gas PE 1

B 28, Co

T, = 17190(480) gas PEl

499

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

1410(40) gas PE 1
1280(40) gas PE 1

A ng Co
T, = 14040(320) gas PEL

Vib. No. Approximate em™ ! Med. Type Refs.
sym. type of mode meas.
CO stretch 1600(30) gas PE 1

380(30) gas PE 1

% 2aq Co
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.

570(30) gas PE 1
300(30) gas PE 1

2 From vertical jonization potential.

References
Ip. c. Frost, C. A. McDowell, G. Pouzard, and N. P.
C. Westwood, J. Electron Spectrosc. Relat. Phenom.
10, 273 (1977).
t—-(ci1co)$
K Co

Ta = 67300(1200) gas PEL

J Co
T& - 61800(800) gas PEL

1 C

Ta = 50430(560) gas PEl

Vib. No. Approximate em~l Med. Type Refs.
sym. type of mode meas.

1270(70) gas PE 1
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500 M. E. JACOX

A2, Cs X 2 C2

9

Ta = 48090(800) gas PEL _ ‘
& From vertical ionization potential.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas. References

Ip. c. Frost, C. A. McDowell, G. Pouzard, and N. P.
1400(70) gas PE 1 C. Westwood, J. Electron Spectrosc. Relat. Phenom.
10, 273 (1977).

C>FX
g C
! R, 2B34,%B3, Dop
T3 = 41390(800) gas PE L
To = 73020(320) gas PE*»

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas. G ZBzg Dop

Ta = 65190(320) gas PEZ-4
1225(70) gas PE 1

F 28y, Dzh
’ T, = 59460(400) gas PEl™4

F Bg Cop

To = 31790(560) gas pel Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas. ag CF s-stretch 740(80) gas PE 1

CFy deform. 330(80) gas PE 1

CO stretch 1650(50) gas PE 1

820(50) gas PE 1

B,C.D,E 2Aq,2B;,,2A,,2B14 Dpp,
T@ ~ 52000 gas PEL"4

E 2B, Co
T = 21780(560) gas PEL A 2834 Dah
T2 = 46880(320) gas PEL-4
Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
X 2B3, Dy
CO stretch 1660(50) gas PE 1
Vib. No. Approximate em™1 Med. Type Refs.
600(50) gas PE 1 sym. type of mode meas.
3y C=C stretch 1710(80) gas PE 1-3
D C,
CF s-stretch 820(80) gas PE 1-3
T2 = 17190(800) gas PEL
400(80) gas PE 2,3
C Cp
T2 = 15980(800) gas PEl
3 From vertical ionization potential.
B Co
References
T2 = 13960(800) gas PEL

IR. F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).
A Cy 2C. R. Brundle, M. B. Robin, N. A. Kuebler, and H.
Basch, J. Am. Chem. Soc. 94, 1451 (1972).
Ta = 11860(800) gas PE!
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33. A. Sell and A. Kupperman, J. Chem. Phys. 71,

4703 (1979).

G. Bieri, W. von Niessen, L. Rsbrink, and A.

Svensson, Chem. Phys. 60, 61 (1981).

CF>=CFC17*

3K. Wittel and H. Bock, Chem. Ber. 107, 317 (1974).

Gp. W, Potts, J. M. Benson, I.

Novak, and W. A.

Svensson, Chem. Phys. 115, 253 (1987).

CF>=cCccCc13%

A 2a* Ce

T& = 72130(320) gas PE3,4

G 2" Cs

T2 = 64060(320) gas PEL.3.4

F 2p' Cs

T = 57610(320) gas PEl.3,4

E 2" Cs

T& = 55190(600) gas PEL,>3,4

D 2a Ce

T = 51960(600) gas PEL,3,4

c 2 Cs

T2 = 42840(320) gas PEL.3.4

B 2a" Cs

T2 = 30980(320) gas PEl.3.4

A 2p Ce

T2 = 25900(320) gas PEl.3.4

X 2" Ce

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

a' C=C stretch 1590(80) gas PE 1,3,4
CF stretch 1120(80) gas PE 1,3,4
CC1 stretch 680(80) gas PE  1,3,4
CFy rock 330(80) gas PE 3,4

a8 From vertical jonization potential. The first

jonization potential is taken as 9.76 eV, as in the

spectroscopic study of Ref. 2.

References

IR. F. Lake and H. Thompson, Proc. Roy. Soc.

(London) A315, 323 (1970).

23. D. Scott and B. R. Russell, J. Am. Chem. Soc.

94, 2634 (1972).

1 2A1 CZV

T2 = 68820(400) gas Pgl-3

F,G,H ZAI,ZBz,ZAZ Coy

T3 = 53250(320) gas PEL"3

E ZBZ CZV

T3 = 47200(320) gas PEL-3

b 28, Coy

T2 = 38570(320) gas PEL™3

¢ 2n Coy

T, = 25660(320) gas PEL™3

Vib. No. Approximate em™1 Med. Type Refs.

sym. type of mode meas.

al CCTo “scissors” 250(40) gas PE 1-3

B 2a, Coy

T, = 23240(320) gas PEL"3

Vib. No. Approximate em~1 Med. Type Refs.

sym. type of mode meas.

aj CF> s-stretch 1070(60) gas PE 1-3

600(40) gas PE 2

CCl, "scissors" 190(40) gas PE 1-3

K 28, Cov

T2 = 20000(400) gas PEL-3

% 28y Cov

Vib. No. Approximate em™! Med. Type Refs.

sym. type of mode meas.

a1 C=C stretch 1540(40) gas PE 1-3
CF, s-stretch 1160(80) gas PE 1-3

CC1, s-stretch 530(80)

gas PE 1-3

J. Phys. Chem. Ref.

Data, Vol. 17, No. 2, 1988



502
& From vertical ionization potential.

References

IR. F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).
J. C. Biinz1i, D. C. Frost, F. G. Herring, and C
McDowell, J. Electron Spectrosc. Relat. Phenom.
289 (1976).
3a. W. Potts, J. M. Benson, I. Novak, and W. A.
Svensson, Chem. Phys. 115, 253 (1987).

4
(:22(:1 p. 1
C 28y, D2
Ta = 72370(320) gas PEL:Z

J,R 2Byy,2Ag Dpp
T3 ~ 59400 gas PEls2

I 285, D2n
T3 = 46470(320) gas PEL.2

fi 2339 Dzp

T2 = 43080(320) gas PEL,2

G 2Bq D2k
T3 = 33400(320) gas PEL,?

M. E. JACOX

References
1R, F. Lake and H. Thompson, Proc. Roy. Soc.
(London) A315, 323 (1970).

W. von Niessen, L. Asbrink, and G. Bieri, J.
Electron Spectrosc. Relat. Phenom. 26, 173 (1982).

. A.
9, N>O%

G %Bpg  Dap
T3 = 58500(1200) gas PEL-S

F 2339 Don

T2 = 45200(1600) gas PEL-5

E 28y, D2
T = 33900(1600) gas PEL-5

C.0 2Byq, 2B3y Dpp

T2 = 16700(1000) gas PEL-5

B 2Au Dop
Ta = 13200(1000) gas PEL-3

A 2329 Dop
T& = 7700(900) gas Pgl-5

X ZAg Dop

3 From vertical ionization potentials.

Vib. No. Approximate em™1 Med. Type Refs.
sym. type of mode meas.
ag 460(80) gas PE 1

References

B,C.0,E,F 2A,,285,,2814,281,,%Ag Dap
T2 ~ 23000-29500 gas Pgl.2

. 2339 Dzh
T2 = 16460(320) gas PEls2

X 283, D2

1p. L. Ames and D. W, Turner, Proc. Roy. Soc.
(London) A348, 175 (1976).
D. C. Frost, C. A. McDowell, and N. P. C. Westwood,
J. Electron Spectrosc. Relat. Phenom. 10, 293
(1977).
3T. H. Gan, J. B. Peel, and G. D. Willett, J. Chem.
Soc., Faraday Trans. 2 73, 1459 (1977).
4. Nomoto, Y. Achiba, and K. Kimura, Bull. Chem.
Soc. Japan 52, 1614 (1979).
D. P. Chong, D. C. Frost, W. M. Lau, and C. A.
McDowell, Chem. Phys. Lett. 90, 332 (1982).

PlzngEE
2a1
Vib. No. Approximate em~1 Med. Type Refs. H “A Cs
sym. type of mode meas. T3 = 47680(320) gas pl
ag C=C stretch 1320(80) gas PE 1 c 2 C

2 From vertical ionization potential.
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E 2a' Cs

Ta = 31630(320) gas PEL

0 2" Cs

Ta = 28400(320) gas PEl

¢ 2 Cs
Ta = 20010(320) gas PEl
B 2A" Cs
T8 = 17270(320) gas PE!l

A 2 Cs
T = 6450(320) gas PEl

X 2a" Cq
2 From vertical jonization potentials.

References

IM. H. Palmer, W.-M. Lau, and N. P. C. Westwood, Z.

Naturforsch. 37a, 1061 (1982).

PF>NCO™t

F Cs

T2 = 67400(1000) gas PEL
3 C

T2 = 53700(1000) gas PE!
b C

T8 = 44800(1000) gas PE!
¢ Cs

T3 = 38300(1000) gas PE!
B Cs

T2 = 17300(1000) gas PEL
A Cs

T3 = 9280(1000) gas PE!

2 From vertical ionization potentials.

References

1s. Cradock and D. W. H. Rankin, J. Chem. Soc.,
Faraday Trans. 2 68, 940 (1972).

PF>NCS™

£ Cq

T3 = 62900(1600) gas PEl
b Cs

T& = 50000(1600) gas PEL
¢ Ce

Ta = 42800(1600) gas PEl
B Co

T3 = 29900(1600) gas PEL
A Cs

Ta = 13700(1600) gas PEl

a From vertical ionization potentials.

References
1s. cradock and D. W. H. Rankin, J. Chem. Soc.,
Faraday Trans. 2 68, 940 (1972).
CF3NO™*
T2 = 73700(1000) gas PE?

Ta = 59200(1000) gas PE2
T2 = 56000(1000) gas PELl>2
Ta = 48700(1000) gas PEL,?2
T2 = 41500(1000) gas PEL.2
T3 = 39000(1000) gas PE?

2 From vertical ionization potentials.

References

1y, Bergmann, S. Elbel, and R. Demuth, J. Chem.
Soc., Dalton Trans. 401 (1977).

2N, P. Ernsting, J. Pfab, J. C. Green, and J.
Romelt, J. Chem. Soc., Faraday Trans. 2 76, 844
(1980).

CF>ClINO™Y

T& = 68100(320) gas PE!
Ta = 50700(1000) gas PEL
T2 = 45100(1000) gas PE!

503
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T3 = 36070(320) gas PEL

T2 = 17990(320) gas PEl

3 From vertical ionization potentials.

References
In. p. Ernsting, J. Pfab, J. C. Green, and J.
Romelt, J. Chem. Soc., Faraday Trans. 2 76, 844
(1980).
CFC1oNO™*

Ta

63980(320) gas PE1

T3 = 47930(320) gas PEl

T3 = 43890(320) gas PE!L

T2 = 33200(1000) gas PEL
T2 = 22910(320) gas PElL
T3 = 21540(320) gas PE!
T2 = 16940(320) gas PE!
T3 = 14040(320) gas PEl

& From vertical ionization potentials.

References

IN. P. Ernsting, J. Pfab, J. C. Green, and J.
Romelt, J. Chem. Soc., Faraday Trans. 2 16, 844
(1980).

CC13zNO™*

T2 = 58900(1000) gas PEl
T2 = 54100(1000) gas PE!
T3 = 43810(320) gas PEl

T2 = 42800(1000) gas PEl
T2 = 40740(320) gas PEl

T3 = 24200(1000) gas PEL
T3 = 22670(320) gas PE!l

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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T3 = 16140(320) gas PEL

Ta = 12430(320) gas PEl

2 From vertical ionization potentials,

References
Iy, p. Ernsting, J. Pfab, J. C. Green, and J.
Romelt, J. Chem. Soc., Faraday Trans. 2 76, 844
(1980).
+

CF30OF

F Cq
Ta = 54500 gas PEl

E Cs
T8 = 43000 gas PEl

b Ce

T@ = 31000 gas PEl
¢ Ce

Ta = 24000 gas PEl

X 2a" Cs
3 From vertical ionization potentials.
References

IM. B. Robin and N. A. Kuebler, J. Electron
Spectrosc. Relat. Phenom. 1, 13 (1972/73).

szZ

B

T3 = 38400(1000) gas PE!L
A

T3 = 22670(320) gas PE!l

2 From vertical ionization potentials.

References
1s. cradock and D. W. H. Rankin, J. Chem. Soc.,
Faraday Trans. 2 68, 940 (1972).
CF3xC1F

Threshold for photodecomposition in solid Ar,
producing CFq + CI1, between 300 and 260 nm.l
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{ Cs
Vib. No. Approximate em™L Med. Type Refs.
sym, type of mode meas.
CF stretch 1235 Ar IR 1
CF stretch 1224 Ar IR 1
CF stretch 1073 Ar IR 1
C1F stretch 633 Ar IR 1

References

IM. E. Jacox, Chem. Phys. 51, 69 (1980).

CF3BrF

Threshold for photodecomposition in solid Ar,
producing CFq + Br, between 345 and 370 nm.

X Cs
Vib. No. Approximate em~1 Med. Type Refs.
Sym. type of mode meas.
CF stretch 1251 Ar IR 1
CF stretch 1225 Ar IR 1
CF stretch 1051 Ar IR 1
BrF stretch 588 Ar IR 1
CF3 deform. 454 Ar IR 1

References

IM. E. Jacox, Chem. Phys. 51, 69 (1980).

CF3IF

Threshold for photodecomposition in solid Ar,
pro?ucing CFq + I, at a wavelength longer than 490
nm.

X Cq
Vib. No. Approximate em~! Med. Type Refs.
sym. type of mode meas.
CF stretch 1223 Ar IR 1
CF stretch 1197 Ar IR 1
CF stretch 1052 Ar IR 1
CFy deform. 432 Ar IR 1,2

References
IM. E. Jacox, Chem. Phys. 51, 69 (1980).
2M. E. Jacox, J. Chem. Phys. 83, 3255 (1985).
PFE

T3 = 42440(320) gas PEL

505

Vib. No. Approximate em~1 Med. Type Refs.
sym. type of mode meas.
af 702(40) gas PE 1

T3 ~ 32000 gas PEL

T3 = 28700(1000) gas PEl

T3 = 23320(320) gas PEL,2

T3 = 18150(320) gas PEL,2

Vib. No. Approximate em-1 Med. Type Refs.
sym. type of mode meas.

aj 2 PFp ax. stretch 480(80) gas PE 2

T2 = 12830(500) gas PEl.2

Ta = 9760(500) gas PE!.2

T2 = 7420(320) gas PEl.2

2 fFrom vertical jonization potentials.
References

lp. A. Cox, S. Evans, A. F. Orchard, N. V.

Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

2p. W. Goodman, M. J. R. Dewar, J.R. Schweiger, and

A. H. Cowley, Chem. Phys. Lett. 21, 474 (1973).

—+
PC1 5
Ta

72800(1000) gas PEl

Ta

43490(320) gas PE!L
T o 41300 gas PEL
Ta A, 25200 gas PEL

Ta

23480(320) gas PE!

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988



506
T3 = 19690(320) gas PE!
T3 = 12020(320) gas PE!

T3 = 8470(320) gas PE!

T2 = 6450(320) gas PEL

T3 = 1290(320) gas PE!
a From vertical ionization potentials.
References
Ip. A. Cox, S. Evans, A. F. Orchard, N. V.

Richardson, and P. J. Roberts, Faraday Discuss.
Chem. Soc. 54, 26 (1972).

BrFg
I,d ZAI,ZE Cay
T2 = 56480(560) gas PEL

G,A 26,28, Cq,

T, = 30260(320) gas PE!

E,F ZAI,ZBl C4V

T2 = 24690(320) gas PE!

¢,0 2e,2B; ¢4,

T3 = 20330(320) gas PE!

KB 28,2 Cgy
T, = 9520(320) gas PE!
X 2A1 C4V
a From vertical ionization potential.
References
1R. L. DeKock, B. R. Higginson, and D. R. Lloyd,

Faraday Discuss. Chem. Soc. 54, 84 (1972).

+
IFg
1,J ZAI,ZE Cqy

T, = 47520(650) gas PE!

G,A ZE,ZBZ Cay

T, = 31870(560) gas PE!

J. Phys. Chem. Ref. Data, Vol. 17, No. 2, 1988
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E,F 2A;,28; Cq4y
T2 = 26460(320) gas PEL

.0 26,28, 4,

T3 = 24040(400) gas PE!

KB 2n,,2E C4,

T, = 14200(500) gas PEl
X ZAI Cay
a8 From vertical jonization potential.
References
1. L. DeKock, B. R. Higginson, and D. R. Lloyd,

Faraday Discuss. Chem. Soc. 54, 84 (1972).

XeOF%

T3 = 57300(800) gas PEl

T3 = 50000(800) gas pel
T3 = 39100(800) gas PE!
T2 = 27400(800) gas PE!
T2 = 23000(800) gas PEl
T8 = 17800(800) gas PEL
T@ = 12100(800) gas PEl

2 From vertical ionization potentials.

References

Ic. R. Brundle and G. R. Jones, J. Electron
Spectrosc. Relat. Phenom. 1, 403 (1972/73).
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7. Index
AlBri ... 400
AlCH 400
AR 400
AHOAIOH). ... 294
AlH, . o e 278
AIHLOMHAIOH) ............................ 360
ALO . 310
ArBrKr (ArKrBr) ........................... 351
ArBrXe (ArXeBr) ...t 351
ArCIKr (ArKrCl). ...t 350
ArfFKr (ArKrF) ... 349
ArFXe (ArXeF).....coiiiin it 350
Ar2C1 ...................................... 350
AnF 349
AsBri. ... ... 410
ASCN . e 314
AsClY .o 410
AsFY. o e 410
AsH, . .o e 284
AsHY L. 355
BBH* (HBBIS) ..o oo, 378
BBr,H,N* (NH,BBri)........................ 470
BBry .. e 399
BCH,; Ot (BH3CO™Y). ...t 473
BCIS* (CIBS™ )it ii ittt 317
BCLH* (HBCIE) ..o oo 378
BCLH,N* (NHLBCIE). e, 470
BCl . 398
BEST (FBS™) .ottt 317
BFEH" (HBF]). ... 377
BF,H,N* (NH,BF$) ............oiiiiiii... 469
BF,OF,BO)..............ciiiiii 398
BFE Y. o e 398
BHSY*(HBS™)..........0oviiii . 290
33 5 278
BHN* (BH,NHY). ...t 468
Bl . 399
BOs .o e e e 316
BS, o e e e 317
BCly oo 498
BoF T oo e 498
B0t o 385
BaCH;O(BaOCHy) ..............ccovvtvin.. .. 477
BaCN . ... 308
BaHO (BaOH) ........ccoiiiiiiianiinnannnn. 289
BaHLN (BaNH,) . . ..o ivv e eii e enn 357
BrF,PT (PE,Br*) .o oot 409
37 2 414
BrF:Si* (SiFsBr*) . ..o 460
BrF . . 506
BrGeH? (GeH3Br™)............ ..o, 426
BrHSi(HSiBr) ..........covviiiinieinnn... 300
BrH,N* (H,NBrt) .o 368
BrH,Si* (SiH;Br*). ..o 425
BrKrXe (KrXeBr) ........ccoiiiiiiniinenn... 351
BrKr, (Kr;Br) ..o 351
BrNO™ e 331

BrNY 397
BrNeXe (NeXeBr).......coovviiiiiiinnninn, 351
BrXe, (XeoBr) ..o 351
Br,Get (GeBr})............... .. ... ... ... 320
Br,GeH3 (GEH,Br3). ... .. 439
BHN*® (HNBIE). .. oe et 384
Br,H,Sit (SiH,Brf) ..o - 438
Br;ST (BISSBI™) v, 413
BrySi(SiBry) ... 339
BrsP* (PBID). et 409
BriPOT. . 463
Br P St 465
BriSbt (SbBrf)....... ..o 411
CBrCl. ... e 337
CBrF ... e 336
CBrFd . 454
CBrF,(CF:BrF). ..., 505
CBINT (BICN™) .« 323
CBrNO* (BINCO™Y) ..o 393
CBrNS*T (BrSCN™) ... .o 394
CBrNSet (BrSeCN™) ........oiiiiinivnnn.. - 395
CBr; « o i et 337
CBF . e 457
CBrsF e 458
OB . e e 459
CCaN (CaCN) ....coi it i i 308
CCaNO (CaNCO) ....ovve it iii i 386
CCIF(CICF). ..ottt i ii i e i 335
CCOIF ST e i e 403
CCIENO™ . .. i e i 503
CCIF T o i e e 454
CCIF,(CFCIF) o oe i 504
CCINtT (CICN™) . ot e 322
CCINO* (CINCO™ ). oo iee i e 392
CCINSY (CISCN™) ..ot 394
CCINSet (CISeCN™) .. ..ooiiiii i, 395
O 0 O 336
CCLENO™ . . e 504
CCLF S o 456
CCLOY (CLLCOM). o et 401
CCLS™ (CLCS™) « v, 403
CCLE T . e e 457
CCLNO e e e e e 504
CCl i e 458
CENT (FCN™M) oot iiiiee e 322
CENS* (FSCN™). oot 393
CFO(FCO). ..ttt iiiiiaaannnns 327
CERPY (FCP ). i it ettt iiiiine e 325
CES(FCS) .ottt ettt ie s 328
(o) 2 328
5 334
CEN (FoCN) oo, 400
CENOP* (PFoNCOY) oo i 503
CENPY(PF,CN™) .. i 452
CENPS*Y (PE,NCS™t) .. 503
CE N e 452
CRFO" (F2CO ) et i iieiaees 401
CE,S™ (F2CSM) oot eee e 402
CFSet (FoCSe™) e eernniii it 404
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O A 407
CE It o i e 455
CE NO™ . i i e e e e 503
CFF oo 453
CEJI(CEIF). . oo 505
CFO" (CF0F ).+ e, 504
CHBr} (HCBE) oo 444
CHCIHCCD) . ..ot iiiee e 298
CHCIFS (HCE,CI) oo 443
CHCIO® (HCOCIH). ..ot iiiiie e e 379
CHCIY .. i i e ettt as 380
61 < (o NN 383
CHCLF* (HCFCI) « e, 443
CHCI} (HCCIE). o oo, 444
CHF (HCF). ...\t 297
CHFO* (HFCO™) ..+ v e ettt 378
CHFY (HCF}) e e oo, 443
CHN* (HCN®). .o oot e et 292
CHN (HNC) . -+ et 295
CHNO* (HNCO™) .o iiii et eii e 375
CHNOYT (HCNO™) ...ttt iiiiie e 376
CHNP (HPCN) ..o, I 375
CHNSY (HNCS™Y) ... 375
CHN, (HNCN). .o oot 374
CHO (HCO) . oo, 296
CHP* (HCPY) e eeve oo 293
CHy. oo e e e 279
CH; .o i e 282
CH,Bry ..o 437
CH,BrI (HoCBr—1I) ..o oo 440
CH,CIFt o i e 436
CHCHMH,CCl-D ...t 439
CH,ClY . e e 436
CH,CLSi (CH,=SiCly) .............ccivin. .. 491
CHF (HZCF) « oo 367
CHoFT o 435
CHol . 437
CHL (BLCI—1) oo, 400
CHLN . 360
CHONO, . .o e e e e 485
CH,NY 432
CH,N1 (diazirine cation) ..................... 431
CH,NE (NHLCNY). oo 431
CH,O" (HaCO ) + e, 361
CH,OST (H,CSO ) ... iiiiee e 435
CH,0f (HCOOH™ ). ....oiiiie i, 434
CH,S* (HzCS™) « oot 362
CH,S (HaCS). v v oo e 363
CH,Set (H,CSet) oot 362
CH,S€ (HLCS€) . o vveeeeee e 365
CHLST (HLCSD). o oo eeee e 359
CHY o 352
L2 5 352
CH oo 355
CH Brt .. 423
CH,Ca (CACH:) « oo oo 416
CH3Ca0 (CAOCH:) - ... oo 475
CHCI . 422
CH,CIO* (CH;OCIY) e 483
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CH;CISi (CH,=SiHCD................. ... .. 482
CH,CISi(CH,SICD) ... 482
CHLFY 422
CHLIY ... 423
CH;N* (CH,NHY). ... 417
CHN ... 418
CHGN(CH,NH) ... 418
CHLNO™Y L 478
CH;NO* (H,CNOH™Y). ..o 479
CH,;NO* (HCONHY) ..., 479
CH;NS* (HCSNH?) ..o, 480
CH3O ... 419
CHiO(CH,OH) ...ttt 420
CH,OSr (STOCH3) . ..o 476
CH30;. ... 482
CHSS. ... 421
CHySr (StCH3) o oov v 417
CHY .. 415
CH,O* (CH:OH").........oiiiiiii i 471
CH,SST (CH;SH*Y). ..o 472
CHWSi (CH=SiHp) ... 470
CHSi (CH;SiH) ... 471
CINT(ACN™) ..o 324
CINO* (INCO™) ..o v 393
CINS* (ISCN*) ..o 395
CNO* (NCOY).oovvi i 314
CNO. . 325
CNOMNCO)....oovvii i 318
CNOST (SINCO) ... 386
CNP(PCN). ...t 313
CNS(NCS).....oiii i 319
CNSr(SICN) ..o 308
CNG(NCN) .o 313
CNL(CNN) oo e 314
CNOY (NCNOY) v 388
CNJONNCNO) . .o 388
CNT(MNGCNH ) e 446
COST(OCS™).ivvii i 320
COY 320
COs. it 397
G 321
CBICl* ... 390
CBrl . 390
ClIFY . . 501
ClCly o 389
CCLF3 (CF,=CCl})...........oiiiiiinin. 501
CCLOY (CLCCOY). v 452
CCLOY (t-(CICO)?). .o 499
Gl 502
CF 389
CF,03 (t-(FCO)f) oo 499
G 500
CHMHG) ... 291
CHBr* ... . 373
CHCa(CaCCH) ... 370
GHCI . . 372
CHCIF] (CHCI=CF?)...........oooouvnnn.. 494
CGHCIS.....o 494
CoHF T (HCCFEF ) e, 372
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CHIT e 374
CHFE Y e 493
CHN (HCCN) . ..ottt iiie i ciinenns 370
C,HNO (formyl cyanide) ..................... 442
10793 (0 ¢ > (600 ) 1 370
CHS(HCCS). ...ci ittt ieeenn s 371
CGHS(HSCC)....cov it iiiiiian e 371
CHSr(SrCCH) .. ...oii i iee i 370
L 5 357
CH, (vinylidine) ............. .ottt 359
CH,CIF* (CH,=CFCl")............ciiii... 488
CH,CINT (CH,CICN*Y) ... 485
CH,Cl{ (CH,=CCIf) ....oiiviiiiiii e 488
C,H,Clf (¢c-CHCI=CHCl")................... 489
CH,Cl{ (:-CHCI=CHCI%)...............oe 489
CH,FN* (CH,FCN*Y). . oo 485
CGH,F3 (CH,=CF%). ...t 486
C,H,F3 (¢c-CHF=CHF*")..................... 486
CH,F$ ¢(-CHF=CHF*)..................... 487
CGHN (Hy,CCN7) oo ciiiiie e 430
CHN- (H,CNC) ..o e 430
CGHNI . oot e e 427
CszNi (NIC=CH2) .......................... 427
CGH,OT (H,CCO™) ovvviiiiiii i 429
CH,03 ((-(HCO)D). . ovvee i 484
CH,ST (H,CCSY) oo 430
C,H,S (thioketene)............ccoviiiiennn.. 433
@ P 417
CHL I i e 481
CHF . e e 480
CHNT (CH3CN ) oo i 474
CHN'T (CH;NCH) ..o 474
CGHO(CH3;CO). oot icieiiiii e iiiiiieae e 477
CGHOCH,CHO) ....ovoeie et 477
CH;O " (CH,CHO ). oo ciiieie e 481
CHY e 468
(o ¢ AP 391
CON(CON) ettt ettt 310
CN(@CNC) ..ot i it 311
CN e i et e 387
CN,Ot(NCNCOY) oo i 447
CNST(SICNE)) e e 447
CN,ST(NCNCSY) o oiviei i 448
CN,ST ((SCN)E) oo ee e 497
CN,Set (Se(CN)Y) o oo 451
ChO i e 312
CO (CCO) . inee it 316
CSi(SICO) . et 309
G e e e e, 308
C;BrN*t (BrC=C—-CN")........... ..ot 450
C,.CINtT (CIC=C—-CNH ... 449
CFNT (FC=C—~CN").......iviiiviiiinnnn. 448
CHN* (HC=CCN*) ..ot eeeiiiieaiinnnnn, 441
CH, (HCCCH) ..o e 428
CH, (cpclo-CsHy) oo oo 427
CH,(H.C=C=C) ...ttt 428
CH;(CH,CCH). ..o i 473
GINtT (IC=C—-CN%)....ooiiiiiiiiiiiiiin 450
CN,OT ((CN),COF) ooveeeei i 495

a0 e e 446
Gt e e 385
(o) ;s S 496
CaClE oo 496
o) TR 495
o) R 441
CHBr* (HC=C),Br*) oo, 492
CHCI* (H(C=C)Cl"). ... 492
CHF* (H(C=C)F") ..o o iiiiiiiiiiiiiinnnn, 491
CHI* (HC=C)I™) v, 493
CaHE oo 483
Gl o 497
CaN S oottt 494
CaHO (CaOH) . ..ol o oo, 288
CaHoN (CaNHy) . .o oo eeeeeeinnnn, 356
AN -« ettt e et e 386
CIFOT (FCIOE) .. oo 466
CIFO,S* (FCISOE) .o, 467
CIF,P* (PF,CIY) oo, 409
CIFY oo oottt 414
CIF,Si* (SIFsCIM). oo oo, 460
CIGeH (HGECL). . ..o eeeeeeiiiiiiiiinnninnn, 300
CIGeH? (GEHLCI™). .ot 426
CIHO™ (HOCI®). . e, 306
CIHSI (HSICD). .+« o oo oo, 299
CIH,N* (NH,CIF) <o oo, 268
CIH,Si* (STHZCIM) o oo e, 425
CIKrNe (NeKICl) . ..o, 350
CIKrXe (KIXECL) « oo, 350
CIKE, (KECL) oo oo, 350
CINO™ « oottt 331
CINS* (NSCI*) oo oo, 332
CINOT <o oottt 405
&1 P 396
CIO% oottt 340
CIO, (CIOO) . oo v, 344
CIS; (SSCD) .« v v, 345
CIXe, (XECL) « o oo et 350
CLGE™ (GECIE) v, 329
CLGeHS (GEH,CIE) oo, 439
CLHN* (HNCIE). .o oo 384
CLHLSI* (STHLCIE) « e, 438
CLN (NCL) .« e e ettt 343
CLO™ .+ttt 345
CLOS™ (CLSOY) ..o, 412
CLOLSY (CLSOL). . v 467
CLS* (SCIE) e e oottt 346
CLSE (CISSCI™). . oo oot 413
CLSet (SECIE). . oottt 413
CLSI* (SICIE) o oo oottt 329
CLSI (SICh). + oo e ettt 338
CLHSI* (HSICIE). .o oo v v 445
CLN* (NCIE) e oot 408
CLPY (PCIE). o oottt 409
CLPO™ .. oottt 463
LS ettt 464
CLSb* (SBCIE). et 411
CLGe" (GEClE) oot 462
CLSI* (SICI) e+ et ettt 461
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CLPT (PCLY). ..o 505
CoH,. ..o e 278
CuoHO (CuOH) ...ttt 290
FGeHY (GeH:F™) . ... 426
FHN (HNF) ... e 303
FHOT (HOF™*). ... 306
FHSi(HSiF)......... ...ttt 299
FH,Si* (SIH;FY) ... oo oo 424
FKrXe (KrXeF)......coviiiiiiiiiiiinnnn.. 350
FKr, (KrF). .o it 349
FNO*. ... 331
FNOY. ... 405
FNST(NSF*). ... i 331
FNeXe (NeXeF).......c.coiviiiiniinnnnn. 350
FNe, (Ne)F) oo 349
FO, . i e 343
FO, St (FSOY) .o iv i i 453
FO; S (FSO3) .ot eiiiiieae e 465
F,Get (GeF3) ... i 329
F,GeH? (GeH,F1). ..ot 439
FoHN*Y (HNFL) ..o 383
FHPt (HPF3) ... 384
FH,Sit (SIHLFY). .o i 438
FKrt (KeF3) .o 347
FKr (KrFy). . oot 348
FoNtT(NFL) oo i e 340
FaN(NFy) oo e e 342
FoNT (-NFY) oo 404
F Ot (OF ). i i 345
FoOS8t (FySO™T). oo 411
| 3% 0 S 37510 3 TN 466
FoSy (BySS )i 412
Fo St (FSSF ). oo 412
FoSit (SiFY) v i 329
FoSi(SiFy) o oo e 337
FoXet (XeFf) ..o iei i 347
FXe (XeFy). .oovoiiiiiiiii i, 348
FHSit (HSiFY) ... 445
FaNtT(NF1) oo 407
FiNO T .. e 462
FaNSt 462
F:OPT (FsPOY) o e 462
FiPt (PFY) .o 408
F PSSt e 464
FiSbY (SbFY) ..o o e 410
FiGet" (GeF3%) .ooovvv i 461
| 30, CRIN 0. 18] 25 TN 506
FiPL (PyFY) e 504
FSit (SiF3) oo 459
FiXet (XeFf) ..o 467
FPt (PFY) .t 505
FeH, .. .cooi i e 277
GaHO. ... e 294
GeH I, oo e 439
GeHylt. . oo e 426
GeHy ..o e 416
GeH,S* (GeH,;SHY) ...t 472
Geld .. e 331
HISiI(HSID . ... 300
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HInO (InOH) ..ottt iiieeennn. 294
HKOY (KOH™) ... .ciiii it iiiiiiiii e 288
HNO ..... ... .o e 301
HNOS* (HNSO') ... ii it iii i 379
HNOS (t-HONS). ... ...t 380
HNOS (-HSNO) ...t 381
HNOS (c-HSNO). . ... oot i cviicieee e 380
HNOS (¢c-HNSO). . ...o i 381
HNOS (-HNSO) . ...t 382
HNOS (c-HOSN). . ....oo it iieiii i 382
HNOY .. e 442
HN S o e 376
HNaOt (NaOH™) ..........oiiiiiiiiennn., 288
HOP (HPO) ... it 302
HOS (HSO). ..ot i iei e 305
HOSr (StOH) ... ... i 289
HOXe (XeOH) .. ..ovviviiiiiie i, 307
HO . oo e e 303
HOG o e e 306
HS, o e 305
HLSi* (SIHI3) . ..o 438
HMn MnH,) . .....ooiii i 277
HNt(NHT) . ..o e 281
HN(NH)) . oo i e e e 282
|3 03 A 6] > () TS 287
HoNSr (SINH,) . .o e i 356
HNT C-NHS) oo 362
HoN, -NoHG) e e e 365
HoN, (HoNN) L 366
H,N,O, (NHONOS) oo 490
H, Ot 285
HyOSc (HScOH) ........coiiiiiiiiin i 358
HOTi(HTIOH).........coi i i eenn 358
HOVHVOH)...........co it 358
HoOF o i i e 369
HoPt (PHY). oo 282
HoP (PH,) oo i e e e 283
5 3 R 286
HoSt oo 369
H,Sb(SbH,). . ..o 285
HoSet o e 286
H,Sit (SiHT). ..o 279
HoSi (SiHy). oo vvee e 280
H,Sim (SiHZ). oo e 282
HyTe . o i et c e e e 287
S PR 276
HAISit (SiHLI ). e 425
HN®T (NHY) e e 354
H;NO* (NH,OH™). ..o 426
HoPt (PHY). oo e i 354
HiSbt (SbHE). ..o 355
HoSi(SiHa). oo i i i e 354
5 O T €31 5 () T 355
HN (NH,). ..o 416
HNTNHY) o 472
HPT (PHY) .o 473
H,SSit (SIH;SHY) ... 472
HSiT (SiHY). ..o e 415
IKrXe (KrXeD)......covviiiii i, 351
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NOT e e 326
NOs. o 404
N Ot e 326
NoOst o e 396
NoOT e 502
NSy e e 396
NSt 502
N e 315
N oo e e e 325
N e e e e 326
NoSr(SrNy) . oo 387
NaST (SN o 498
Na3 ........................................ 307
OST (SSOt) ot i 334
O8,(SSO) « i e 341
O8, (SSO )it i i i e 344
O P (PO, oo i e e 330
O, 8T (SO . i 333
L I (6 ) T 344
O e 332
O e 343
O3St (SO e e e 406
Pl 388
S e 342
Sae i e e 406
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