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A summary is presented of recently published, critically evaluated experimental vibra-
tional and electronic energy level data for approximately 1700 neutral and ionic transient
molecules and high temperature species possessing from three to sixteen atoms. Although
the emphasis is on species with lifetimes too short for study using conventional sampling
techniques, there has been selective extension of the compilation to include data for
isolated molecules of inorganic species such as the heavy-metal oxides, which are im-
portant in a wide variety of industrial chemical systems. Radiative lifetimes and the
principal rotational constants are included. Observations in the gas phase, in molecular
beams, and in rare-gas and diatomic molecule matrices are evaluated, and several thou-
sand references are cited. The types of measurement surveyed include conventional and
laser-based absorption and emission techniques, laser absorption with mass analysis, and
photoelectron spectroscopy. @003 by the U.S. Secretary of Commerce on behalf of the
United States. All rights reserved.DOI: 10.1063/1.1497629
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In the early studies of complex chemical processes, it waand other small molecules has continued. This paper at-
necessary to postulate mechanisms involving such transietempts to provide a comprehensive, critically evaluated sum-
intermediates, present in concentrations too small for direatary of these new data for the vibrational and electronic
detection. Conventional end product analysis aids in the seenergy levels of small polyatomic transient molecules, in or-
lection of suitable mechanisms, but generally does not yieldler to support further research and technologies such as
a complete description of the system. Consequently, the inplasma processing and chemical vapor deposition.
provement of industrial chemical processes often is achieved
by semiempirical experimentation. The determination of the 2. Scope of Review
detailed chemical mechanism would, in turn, permit the de-
velopment of rational strategies for removing undesired This review provides a critical evaluation of the vibra-
products and enhancing the yield of the desired species. tional and electronic spectral data available at the end of

In recent years, there has been great progress in the develpo1 (or, for a few species, in early 20pfr approximately
opment of techniques suitable for monitoring chemical reac41700 small polyatomic transient molecules. Of these, about
tion intermediates. Molecular spectroscopy is especially welll 225 are new; the remaining approximately 475 molecules
suited to this task. Optical detection can be used not only fowere included in the monograph and/or the earlier supple-
gas-phase measurements, but also for studies of processaent but have since been more extensively studied. Despite
which occur on surfaces or in the condensed phase. It alsiis rapid progress, many gaps remain in our knowledge of
permits remote sensing, an important advantage. A wide vahe energy levels of the species represented, and many new
riety of recently developed laser-based spectroscopic deteend potentially important transient molecules remain to be
tion schemes are not only highly sensitive but also space andiscovered.
time specific. Although the development of spectroscopy- Data have been selectively included for some molecules
based diagnostics for chemical reaction systems is in its inwhich are important in environmental and industrial chemi-
fancy, already the laboratory application of sophisticatectal reaction systems but which can be studied only with dif-
sampling and observation techniques has yielded a wealth diculty using conventional sampling techniques because of
vibrational and electronic spectral data for reaction intermethe ease with which they decompose, rearrange, or polymer-
diates. ize. Also included are data derived from spectra of many

For many years, the most important source of vibrationahigh-temperature species, such as metal oxides, studied in
and electronic energy level data for small polyatomic reacimolecular beams and in rare-gas matrices. These species in-
tion intermediates was the compilation of spectroscopic datalude a number of binary and some ternary complexes in-
for small polyatomic moleculeg3—12 atomy given by volving a metal atom and a small inorganic molec(ty,
Herzbergt To meet the need for an updated, critically evalu-N,, O,, CO, NO. Examples of unusual chemical bonding,
ated compilation, a series of publicatiéishave appeared in including side bonding to produce a cyclic intermediate, are
this journal, culminating in the publication in 1994 of a found. Such complexes are expected to play important roles
monograph which presented evaluated spectral data forin catalysis. Because of the ubiquity of atmospheric impuri-
more than 1550 small polyatomic transient molecules. Irties, these complexes may contribute widely to the chemistry
1998, a supplement to that monograph appefradding of metal-atom reaction systems. A number of other mol-
data for approximately 900 molecules, more than half ofecules included in this database are among the first inorganic
which were not in the monograph. Electronic band origins,species to exhibit aromatic behavior. Moreover, there is a
vibrational fundamentals in the ground and excited electroni@rowing number of entries for small molecular cations and
states, and radiative lifetimes were given in both the monoanions.
graph and its supplement. To aid in spectral identification,
the principal rotational constants were also given i &io 3. Types of Measurement
three decimal places. The vibrational and electronic energy
level data from these tables forms a part of the material Studies in the gas phase offer the potential for the most
available from the Internet-based NIST Chemistry WebBookprecise, detailed measurements. Because of the high chemi-
(http://WebBook.nist.gov/chemisthy/The WebBook format cal reactivity of transient molecules, it is difficult to obtain
permits relatively frequent updates and several differentjas-phase infrared spectra of them. The well known advan-
types of data search. tages of Fourier transform infrared measurements, coupled

The rapid growth in the scientific literature concerned withwith sophisticated digital data handling procedures, have per-
the spectroscopic study of transient molecules and with theimitted the acquisition of gas-phase survey spectra for a num-
detection in chemical reaction systems continues. Since thiger of transient molecules. Diode lasers and other laser-based
late 1997 cutoff in the data evaluation for the 1998techniques with limited tunability have been used to obtain
supplement, substantive new spectroscopic data have beehigh resolution spectra of individual vibrational transitions of
published for many species included in it, and the first datdhese species.
have become available for more than 1200 other molecules. During the past few years, the power ab initio and
Progress in the spectroscopic characterization of transiemtensity functional calculations for obtaining ground-state vi-
species produced by the reaction of metal atoms with oxygehrational frequencies has grown dramatically. Relatively so-
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VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 3

phisticated calculations are now feasible for molecules in theation and spectroscopic study of neutral and ionic reaction
size range covered by this compilation. Recently, Byrd andntermediates has recently been revief®@&ecause nitrogen
co-workers$ have compared the positions of 84 ground-stateand the rare gases are transparent through the entire infrared
vibrational fundamentals for 33 small free radicals calculatedgspectral region, matrix isolation measurements provide a po-
at several different levelg.g., Hartree—Fock, MP2, CCSD, tentially valuable survey tool. In these matrices, infrared ab-
B3LYP) using a variety of common basis sets with the ex-sorptions are typically sharp, with half bandwidths between
perimentally determined positions. The results are expressdil cm * and 1 cm®. Rotational structure is, with few ex-

as averages of the numerical and absolute deviations and asptions, quenched. Multiple trapping sites occur, often re-
the standard deviation for each calculational proceduresulting in the appearance of several absorption maxima—
These deviations generally amount to several percent. Sinaeually one or two of which predominate—over a range of a
anharmonicity is expected to be a major contributor to theséew cm ™.

deviations, Byrd and co-workers also attempted a compari- Matrix shifts for covalently bonded molecules trapped in
son for the small set of frequencies for which the harmonicsolid neon or argon often are quite small. A comparisoh
values are available. They reported the results only for théhe positions of the ground-state vibrational fundamentals of
most sophisticated basis set, cc-pVTZ, used in their studyver 200 diatomic molecules observed in the gas phase and
Their results for three different calculations are summarizedn nitrogen and rare-gas matrices has shown that, typically,
in Fig. 1. The deviations obtained at the CCSD level andhe smallest matrix shift occurs for neon matrix observations,
using the B3LYP density functional procedure are approxi-with successively greater matrix shifts for the heavier rare
mately 4%. The more sophisticated COSD calculations gases and for nitrogen. This comparison has been updated—
overcorrected for the anharmonicity by approximately 0.9%uwith similar conclusions—in the recent revigfor diatomic
Moreover, the spread in the deviations, expressed by thexides, an important class of molecules for which consider-
standard deviation, was greater than for the other two typeable new data have become available since the earlier com-
of calculation. Of course, these conclusions may change asparison. Except for very weakly bonded molecules and for
larger data set of experimentally determined harmonic vibrathe alkali metal and Group llla halides, matrix shifts of most
tional frequencies becomes available. diatomic molecules isolated in solid argon are less than 2%,

Although vibrational frequencies of ground-state molecu-and shifts for the molecules isolated in solid neon are even
lar ions have frequently been estimated from structure irsmaller. Similar conclusions result from the comparison of
Rydberg transitions of the parent neutral species, such dateon- and argon-matrix shifts for the ground-state vibrational
are not included in this compilation, since many of thesefundamentals of larger molecul®&igure 1 includes a com-
transitions have residual valence character, resulting in sigearison of the observed average deviatiims analogy with
nificant variations in vibrational frequencies from one Ryd-the computational deviations, expressed as matrix value mi-
berg state to another. nus gas-phase value, in percefar all of the the ground-

As in the earlier compilations, spectral data obtained instate fundamental vibrations of transient molecules with
rare gas and small covalent molecule matrices are includedrom 2 to 16 atoms trapped in solid neon and argon for which
The application of matrix isolation sampling for the stabili- the positions of the gas-phase band centers have been deter-
mined. These comparisons included 168 fundamental vibra-
tions for the neon matrix and 426 for the argon matrix. The
numerical average deviation of the neon-matrix band centers
from their gas-phase counterparts is very small, and both the
Ne: Matrix (all) \;\ absolute average deviation and the standard deviation are

well within 1%. The deviations for argon-matrix measure-

Ar Matrix (all) ments are somewhat larger, and the average fundamental fre-
quency is approximately 0.2% smaller than the gas-phase
CCSDlce-pVTZ value. As is shown in Fig. 1, the average deviations obtained

from the ab initio and density functional calculations are
several times as large. While the results of such calculations
are demonstrated to be a useful guide, where neon- or argon-
matrix values for the ground-state vibrational frequencies of
small transient molecules have been determined they are
likely to provide a significantly better approximation to the
gas-phase band centers. Interaction between both gas-phase
and matrix-isolation spectroscopists and scientists develop-
ing new computational strategies for molecules with un-
Fic. 1. Comparison of average deviatiofreatrix—gas, % of transient palred eleCtran’ for which Conf'gurat'on Interaction I1s Im-
molecules from 2 to 16 atoms trapped in neon and argon matrices witfportant, promises to be mutually helpful.
average deviationgcalculated—observed, Yeported by Byrdet al.” for For molecular ions, neon is the matrix of choice. Data for
harmonic vibrational fundamentals of small free radicals. In each groupmany small cation species trapped in solid neon are consis-
top=num. av., middle=abs. av., and bottomstd. dev. . . . . .

tent with the matrix shift generalizations given above. How-

CCSD(TYee-pVTZ

B3LYP/cc-pVTZ

-2 0 2 4 6 8
Average Deviation (%)
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4 MARILYN E. JACOX

ever, some ions react with even the lighter rare gases. Atrix shifts have been comparable to those in a neon matrix.
extreme example is provided by HFthe ground-state vi- Many other matrix materials have also been employed for
brational fundamental of which is shifted by some 700 ¢m spectroscopic studies. However, complications due to reac-
because of reaction to form NeHE° Vibrational frequency tion or to relatively strong interactiofe.g., hydrogen bond-
shifts which result from proton sharing between rare-gas ating) of the transient molecule with the matrix frequently oc-
oms or clusters and small protonated molecules have resur. Therefore, observations in such media as solid
cently been reviewed by Bieske and DopfeBecause the hydrocarbons and aqueous solutions and studies of con-
proton affinity of helium is 80% as great as that of neon,densed reaction products without an inert carrier have been
such shifts can be appreciable even for helium. Althouglexcluded.
specific examples are not yet available, it is anticipated that Because of the prevalence of electronic emission spectra
some nonprotonated species may also interact strongly witand the sensitivity, rapid time response, and cumulative de-
neon. Polarization and charge-transfer interactions becontection capability of the photographic plate in the visible and
successively more important for molecules isolated in thaultraviolet spectral regions, the study of the electronic spec-
heavier rare gases. Moreover, charge delocalization soméra of gas-phase reaction intermediates has a comparatively
times occurs for ionic species trapped in the rare g&sEs. long history. Flash photolysis has permitted the preparation
The anomalously large matrix shift fei, of CIHCI™ may be  of relatively high concentrations of transient species. Many
attributed to this phenomenon. Only a few comparisons arelectronic band systems of gas-phase transient molecules
available for molecular cations observed both in the gasiave been discovered through flash photolysis studies. More
phase and trapped in solid argon. The absolute values a&cently, a wide variety of laser-based techniques have also
almost half of the observed matrix shifts are greater than 1%been used for electronic spectral observations, often with ex-
Very few comparisons are possible for molecular anionsceptionally high detection sensitivity. The spatial configura-
Where the frequency of a cation or an anion vibrational funtion of the laser beam makes possible crossed molecular
damental is similar in both argon- and neon-matrix observabeam—laser beam studies, providing an extremely powerful
tions, it is suggested that the deviation from the gas-phaswol for studies of the energy levels of molecules in molecu-
band center is small. However, data are insufficient to conlar beams. Laser-based techniques show great promise for
firm this generalization. A number of molecular anions haveapplication in the development of diagnostics for chemical
been generated in rare-gdssually argom matrices by reaction intermediates in the environment, the laboratory,
charge transfer between a precursor molecule and an alkaind the industrial plant. Laser studies may be broadly clas-
metal atom. Recent studies of such species as @@l SG  sified according to whether the interaction of the molecule
generated instead by photoionization and/or Penning ionizawith the laser beafs) is followed by photon or mass detec-
tion and trapped in solid neon indicate that shifts on the ordetion. Photon-based observations are amenable to remote
of 50 cmi ! may be attributed to the relatively strong inter- sensing applications. Because pulsed lasers offer an excep-
action of the anion with the nearby alkali metal cation. Ontionally wide range of time specificity, they are very useful
the other hand, when the uncharged molecule has a relativefgpr determining radiative lifetimes and rates of elementary
large electron affinity, as is true for,@nd for NG, charge chemical reactions.
transfer occurs at a relatively great separation, and a substan-Much valuable information on the energy levels of mo-
tial fraction of the anion population may be trapped in siteslecular cations has been obtained from photoelectron spec-
in which interaction with the alkali metal cation is minimal. troscopy. These tables include selective coverage of the vo-
Matrix shifts for vibrations associated with ionic bonds areluminous literature on photoelectron  spectroscopic
often considerably larger than those associated with unmeasurements. The number of stable molecules which pos-
charged molecules or with intramolecular vibrations of mo-sess more than six atoms for which photoelectron spectra
lecular ions. Criteria for inclusion of data for species whichhave been reported is too great to permit the inclusion of
include an ionic bond are exemplified by the selection prodow-to-moderate resolution photoelectron spectral data for
cess for the heavy-metal oxides. Often the stable dioxidenost molecular cations with more than six atoms. Those who
structures include an MO, species with significant cova- need such data for larger molecules may find the reviews by
lent bond character for the attachment of Mas evidenced Turneret al,'* Rabalais™® and Kimuraet al® helpful. Sev-
by a substantial shift in the P stretching fundamental as eral criteria are important in determining whether a given
M™ is varied. Such species are included in the compilationreference should be included in the present work. The first of
On the other hand, there is little evidence for substantiathese is resolution. In the few instances in which high reso-
metal—atom participation in the vibrations characteristic oflution photoelectron data are available, these data are heavily
the G; moiety of M*O; . Accordingly, spectral data are weighted. Where direct spectroscopic observation is pos-
given for G; , but not for M"O; . sible, the measurements generally are of considerably higher
Data are beginning to appear for molecules trapped in @recision than are the photoelectron data, which are then
hydrogen matrix. Insufficient information is available for omitted from the tables. A second criterion is the availability
generalization on the magnitude of matrix shifts in this me-of adiabatic ionization potentials. In order to obtain informa-
dium. For the few species heretofore studied, including sevtion on the positions of electronic transitions from photoelec-
eral transient molecules present in this compilation, the matron spectral data, it is necessary to subtract the first ioniza-
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tion potential from the energy of the photoelectron bandmuch lower for small molecules, and matrix shifts may alter
Where there is little change in the molecular geometry in theperturbation interactions between strongly coupled electronic
transition, the difference between the vertical ionization po-states, providing a path for nonradiative deactivation. In this
tentials gives a reasonable approximation to the position ofircumstance fluorescence, which is prominent in the gas
the electronic transition. However, this is not the generaphase, may even be completely quenched in the matrix.
case. Therefore, priority is given to papers which include
adiabatic ionization potentials.

For most photoelectron spectroscopic transitions, structure 4. Guide to the Compilation
has not been resolved. Many of these states are dissociative.
Fgrther information on the dissociation produpts can be.ob— The goal of this paper is to extend the previously pub-
tained from values of the appearance potentials for varioUsheq compilatiof of critically evaluated vibrational and
products in photoionization studies on the parent moleculég|ecironic spectroscopic data for small polyatomic transient
Such studies are beyond the scope of this review. The tableg|ecules. The literature has been surveyed through Decem
of |on|zat|c7>rl18 and appearance potentials by Lias and,er 2001; only limited addition of more recent data has been
co-workers " (also available in the NIST Chemistry Web- ,ssiple. Unfortunately, with a few exceptions it is not pos-
Book) constitute a valuable source of information on thegip|e 1 include data for stable molecules. However, the spec-
appearance potentials of photofragments. tra of many of these species are relatively well established,

The range of tunability of visible and ultraviolet lasers, 3nq sources of data such as the tables of HerZbengl
like that of infrared lasers, is limited. Therefore, a prelimi- shimanoucl? remain extremely useful. At the time of those
nary survey using conventional gas-phase and/or matrixsompilations, it was difficult to ascertain the positions of
isolation spectroscopic studies is often desirable. A comparingnd centers for very prominent fundamentals of molecules
son of the positions of the electronic band origins ofyith dense rotational structure, such as the small inorganic
diatomic molecules in the gas phase and in rare-gas and Nilides. For such absorptions, it is important to seek more
trogen matrices has been publistiés in the determina- recent high resolution infrared measurements. In obtaining
tion of ground-state vibrational energy levels, neon is thespectral identifications with the help of the present compila-
matrix material of choice, with a sharp maximum at 0.0% intjon, it is crucial that the possible contribution of the absorp-
the distribution of matrix deviations for valence transitionStions or emissions by a stable molecule also be considered.
of covalently bonded molecules. This generalization is sup- Considerable effort has been expended to provide a critical
ported by the recent study by Maf€of the electronic spec- evaluation of the data. However, for many species the avail-
tra of mass-selected carbon-chain species. In that worlgple data are meager. The identities of some species have
neon-matrix spectra were used as a guide in the search feeen proposed on the basis of chemical evidence. While such
m— electronic transitions of the gas-phase species. Fogvidence may be quite compelling, it is not definitive. Many
these transitions of neutral and charged species of formulaxamples could be cited in which a spectrum was later reas-
Cp, HC,, HCH, HCN, and NGN, Maier found that almost  signed to characteristic impurities in the sample. Where
all of the neon-matrix shifts were to longer wavelengths,chemical evidence has provided a reasonable basis for the
with a magnitude less than approximately 150 ¢émin  assignment of vibrational or electronic bands to a transient
argon-matrix observations, most such band origins argénolecule, data have been included in this compilation, in the
shifted by less than 2% from the gas-phase values. At thaope that further testing of the assignment will be facilitated.
somewhat higher temperatures often used for electronic While every effort has been made to make these tables as
spectral observations in matrices of the heavier rare gases eomplete as possible, for various reasons omissions do occur.
of nitrogen, relatively broad phonon bands become promiThere remains some selectivity in the coverage of electronic
nent. The blueshift of the phonon maximum from the zero-spectral data for larger molecules. It is planned to support
phonon line in absorption measurements, and the red shift ithis database, with further selective extension, by the prepa-
emission measurements, typically amount to approximatelyation of additional supplements. Data from the earlier tables
1%-1.5%. Rydberg transitions of molecules in matrices ofhave sometimes been omitted from this paper because more
ten are greatly broadened and experience much larger shiftsecent data dictate a reassignment or because there has been
Further details of the behavior of electronic transitions ofa subsequent refinement. An important example of this latter
matrix-isolated = molecules have previously beensituation is the replacement of low resolution photoelectron
discussed:?0% spectral data by spectroscopic studies with appreciably

The radiative lifetime of a relatively large molecule iso- higher resolution and greater precision. To check on the pos-
lated in a rare-gas matrix is frequently related to the radiativesibility of reassignment, check the Molecule Indeec. 9
lifetime in the gas phase by a simple refractive indexto see whether the previously listed molecule is still in-
correction?? In a neon matrix, such a correction typically cluded. Candidate molecules or energy levels may also have
decreases the radiative lifetime by about 15%. For such mobeen inadvertently omitted. The NIST Chemistry WebBook
ecules, often intramolecular mechanisms for nonradiative eris inherently more responsive than any archival publication
ergy transfer are available both in the gas phase and in thean be, and should be checked for more recent information.
matrix. On the other hand, the density of excited states iSuggestions of additions or needed revisions to the data to be
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included in subsequent extensions of this database are weadxcited states. Structural data for these excited states are ex-
come, as are inquiries regarding new data added after theemely rare. Therefore, the molecular point group which has
publication cutoff data for this compilation. been adopted in the analysis of the photoelectron spectrum is

Molecular formulas are used in this compilation. In ordergiven in these tables. In practice, it is likely that there is
to permit a compact index, an attempt has been made teome variation in excited-state molecular symmetries. Thus,
provide as much structural information as possible in a minia bent molecular ion may become linear in some of its ex-
mal amount of space. This restriction is especially severe foeited states. For highly symmetric species, Jahn—Teller dis-
larger molecules. The following formula abbreviations havetortion may reduce the molecular symmetry.
been used: The energy of the electronic transition follows the state

b : designation and symmetry information. Where possiblg,

r  bridged . :
the energy separation between the electronic energy level of
interest and the ground electronic, vibrational, and rotational
states of the molecule, is given. However, where only low
resolution data or photoelectron data are available, often only
band maxima have been given in the literature. With photo-

Where heavy isotopic peaks are resolved, data are giveglectron dataT, is derived by subtracting the value of the
for the most abundant isotopic speciesg., 'Li, 'B, *°Cl,  first ionization potential from that of the higher ionization
9Br). potential which corresponds to the state of interest. When

As in the earlier compilations, the tables are grouped byyata for the first adiabatic ionization potential are available,
the number of atoms in the molecule and, secondarily, by thehe footnote phrase “from vertical ionization potential” im-
number of hydrogen atoms present. Molecules within a giveplies that the first adiabatic ionization potential is known but
section of the tables are arranged in the order of increasinghat the higher ionization potential is measured to the peak
number of valence electrons. For species with the same numfnaximum; the phrase “from vertical ionization potentials”
ber of valence electrons, molecules with a simple chain ofmplies that the energy difference between the higher and the
three heavy atoms are listed in the order, first, of the numbefirst absorption maximum was used. If the first photoelectron
of valence electrons in the central atom of the chain andiransition has a gradual onset, a better value of the first ion-
second, of the row which this atom occupies in the Periodigzation potential may have been obtained from photoioniza-
Table. For larger molecules, the sequence is somewhat arkiion data or from the extrapolation of Rydberg series in the
trary, but criteria of increasing molecular size and groupingspectrum of the parent molecule. Supplementary sources of
in the Periodic Tablde.g., the order N, P, O,)Sare used. data for the first ionization potential are cited in the tables.
Halogen-substituted species are placed immediately after thgowever, if the difference between the first adiabatic ioniza-
related hydrides. Data for molecules related to benzene aton potential obtained in the photoelectron spectrum and
presented in a separate section. As in the earlier tables, dafigat obtained in other measurements amounts to only 10
are included for both the normal and the fully deuterium-meV or 20 meV, the photoelectron spectroscopic value is
substituted molecule. However, only the hydrogen-used, because of the advantage of a consistent set of mea-
containing species is listed in the index. surements. Where threshold energies differ by one quantum

The heading for each electronic state gives its symmetryin a vibrational progression, a best value for the ionization
the point group to which the molecule belongs in that elecpotential is chosen which coincides with the most probable
tronic state, and, where available, references to the determposition of the vibrationally unexcited transition. Because of
nation of a quantitative molecular structure. Foj, @ol- inherent uncertainties in the determination of higher ioniza-
ecules, there is potential ambiguity in the definition of thetion potentials in many photoelectron spectral measurements,
molecular symmetry axes. The convention in which #he photoelectron peaks above about 18 eV are often omitted.
axis is chosen perpendicular to the plane of the moleculeExcept where otherwise indicated, the units of all quantities
recommended by the Joint Commission for Spectroscopy dh these tables are cm. Error estimates are those of the
IAU and IUPAP?* has been adopted. Often this has requiredauthors of the original literature. The numbers in parentheses
the interchange of published assignments of energy levelgive these estimated errors in relation to the last digits of the
with B; andB, symmetry. electronic or vibrational frequencye.g., 1234.56(B9)

Most authors of papers on photoelectron spectroscopy1234.5670.089. Where the error includes a decimal
have proposed assignments for the various photoelectrgpoint, the decimal point is retained inside the parentheses.
bands, using arguments based on molecular orbital theoiyhen the uncertainty is not explicitly indicated, the value is
and often on semiempirical @b initio calculations. These given to the estimated number of significant figures. As in
assignments have been included in the present tables. Whettee tables of HerzberyT, values are given to the center of
several conflicting assignments have been given in the literamultiplet structure. For doublet states, the two components
ture, an attempt has been made to choose the most satisfaiiffer by + A (the spin-orbit splitting constantand the en-
tory one. Generally, the assignments of photoelectron spectergy difference is measured from the average of the two
have been made with the presumption that the point group tbands, whereas for triplet states the three components fall at
which the molecular cation belongs is the same in all of itsO, =A with respect to the position from which the band

cyc cyclic. If parentheses follow, only the atoms en-
closed in them are included in the ring.

C cis

t trans
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energy is measured. This convention is also followed heréive intensities for other types of observation. Relative inten-
unless specific state@.g., °I15,) are given. However, in sity abbreviations include:
matrix isolation absorption and laser excitation studies only ., very weak
the lowest component is accessible. Except for transitions \,,  \yeak
with relatively small values oA, this is also likely to be true m medium
for studies using cooled molecular beams. Often these latter ¢ strong
studies giveT, values for the lowest energy component with ¢ very strong
a precision better than that to whi¢his known. sh  shoulder
The wavelength rangénm) in which various electronic br  broad
transitions have been observed is also tabulated. This range . I
is a composite of the values typical of absorption and emis- . Where “”_‘d'a“"e '!fe“”f‘es have been measured, they are
sion observations. Laser-excited fluorescence studies ofte(Hted followmg the_ vibrational energy Ie_vel t.a bl_e for the ap-
ropriate electronic stater,, the radiative lifetime of the

include both excitation and resolved emission measurementg.b tionl ¢ i S0 h ble. If th
Since the position of the band origin is given, ambiguityvI rationiess transition, 1S given whenever possiole. €

should not arise. For information on the range in which theI|1‘et|me is accessible only for excited vibrational states, the

band system is observed for a given type of measuremen?UbscriptS give the vibrational quantum numbers of the ob-

see the original literature cited for that measurement techgerved band.

nique.
The format of the vibrational tables is similar to that used
in the earlier compilations. The vibrational numbering con-
vention is that used by HerzbetgVithin a given symmetry
species, vibrations are numbered starting with the highe

When spin-orbit splitting occurs and the splitting constant,
A, is known, it is included in the compilation.

Finally, as an aid in the recognition of vibrational bands
and electronic band systems observed with comparatively
Sf{igh resolution, the principal rotational constants are summa-

S rized. Where possible, the values associated with the vibra-
frequency. The same convention is followed for deuterated. o . .
. ; L ionless transition&,,Bg,C;) are given. Occasionally these
species. Therefore, a given type of vibration may be num-

bered differently for the deuterated than for the unsubstitutegaluefc’ have not been determined, and Fhe subscript gives the
vibrational quantum numbers appropriate to the band for

molecule. Eor triatomic molecules, Fhe bending vibration 'Swhich the rotational constants have been measured. These
always designated as,. For aromatic molecules, an alter-

nate vibrational numberina scheme developed by Wa&on constants are truncated at three decimal places. Often a far
has often been used ing the literature VF\)/herey both thénore detailed set of molecular constants, with much greater
' Ergecision, has been derived from the analysis of high resolu-

g(:rtzhbeerguzﬂ(sjhtgg \é\gltzor}[hneurngtrezr;)negr Scnhuegt?;i:avies Td%n ?esi n spectra. Microwave spectroscopy is an important source
P ' 9 Y Ptet detailed, highly precise rotational data for molecules in

222 tEng:”fsew Snuergizz”g?”'s tizmvsitllgoisnihrg\tl)vgril: pﬁ;gngzetheir ground states. The references to the experimental litera-
’ / SP » only e A . erng ure, which are included in the compilation, should facilitate
used. To avoid confusion, this is retained in the presen

tables, and the use of the Wilson numbering is indicated in ahe location of such high resolution data.

footnote. Where possible, the values®6(3), the separa-
tion between the& =0 andv=1 levels for the vibration of

interest, have been used. The expression of uncertainties is o )
similar to that described for electronic band origins. Where Many sophisticated laser techniques—frequently employ-

vibrational frequencies have been determined with a precil’d o or more laser beams—have been used for studies of

sion greater than two decimal places, the tabulated valud&ansient molecules. The laser is frequently used both in the
have been rounded off. If a bending fundamental is split b>preparation of the transient molecule and in the detection
Renner—Teller interaction, the position of the unperturbeccheme. For example, ions may be generated by multiphoton
fundamental is given. Where specific components of such Pnization and detected by absorption of radiation from a

split fundamental have been studied, they may also be liste@™0P€ laser. Often the developers of such techniques have

with the transition designated in a footnote. For a more comdesignated them by complicated acronyms. In these tables,

plete treatment of the Renner effect and definitions of thét" attémpt has been made to avoid relatively lengthy and
parameters included in many of these footnotes, see the dignfamiliar acronyms by designating only the generic type of
cussion by Herzbei‘gand the references cited for the mol- detection, using the abbreviations defined bel@velocity

ecule of interest. A few of the species in these tables posseddodulation, designated as a separate detection technique in
out-of-plane vibrations which have resolved inversion split-n€ first of this series of data evaluatichis, widely used and

ting structure. For these, the specific component for whicHS considered to be a measurement tool rather than a type of
the vibrational frequency is reported is designated in a footPPServation. The type of laser used for the absorption mea-

note. Relative intensities of vibrational bands are dependerift!fémentin an infrared detection scheme employing velocity

on the technique used for the measurement. When possibi@ledulation is instead specified in these tables.

the relative intensities ofround-state infrared absorptions  AB near infrared—visible-ultraviolet absorption

are included. It is not feasible to give the corresponding rela- CC color-center laser

5. Abbreviations

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003
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CR cavity ringdown

DL diode laser absorption

DM degenerate four-wave mixing

DPI depletion photoionization

DR double resonance

ED electron diffraction

EF electron-excited fluorescence

EM near infrared—visible-ultraviolet emission

ESR electron spin resonance

FD fluorescence depletion

HFD high frequency deflection

B ion beam

ID ion drift, ion depletion(see specific referenge

IR infrared absorption(conventional or Fourier
transform

LD laser difference frequency

LF laser-excited fluorescendexcitation and re-
solved emission

LMR laser magnetic resonance

LS laser Stark spectroscopy

MO molecular orbital calculations

MPD multiphoton dissociation

MPI multiphoton ionization

MW microwave and millimeter wave

ND neutron diffraction

PD electron photodetachment

PE photoelectron spectroscopy

PEFCO photoelectron-photon coincidence

T-PEFCO threshold photoelectron-photon coincidence

PEPICO  photoelectron-photoion coincidence

PF photofragment spectroscopy

Pl photoionization

PIFCO photoion-photon coincidence

PIR photoionization resonance

PRI photoinduced Rydberg ionization

Ra Raman

SEP stimulated emission pumping

TF tunable far-infrared laser

TPE
ing ZEKE detection

uv near infrared-visible-ultraviolet absorption

and emission
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8. Tables

8.1. HT , H3, and Triatomic Dihydrides

+
H3
X Dan
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.

a; 1 Ring breathing 3178.f8gas IR,PI,LD,EM 10,12,13,19,22
e’ 2 Deformation 2521.42gas LD,IR 1,4,15,22,23
2109.7T H IR 24

By=43.510;C,=20.698 LD"DL4REM??

H,D*

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a, 1 Ring breathing 299251  gas LD 3,6,11
2 Deformation 2205.87 gas LD,DL 7

b, 3 Deformation 2335.45 gas LD,DL 7

A,=43.4382); B;=29.134;C,=16.601 LD,MW"!

D,H*

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a, 1 Ring breathing 2736.98 gas LD 511,14
2 Deformation 1968.17 gas DL 8,14

b, 3 Deformation 2078.43  gas DL 8,14

Ao=36.199;B,=21.869;C,=13.070 LB D8

+

D3

X Dan

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Ring breathing ~ 2300.84 gas EM,DL 21

e’ 2 Deformation 1834.67 gas 1B,DL 29

Bo=21.810;C,=10.533 DL*?EM*

3ot bands arising fromv; and v, of Hy have been observé!®as have
been the firdf and secont¥?° overtones ofv,. Several of the correspond-
ing hot bands and overtones of, have also been reportéd.
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Hs

Higher Rydberg states have been detected using photoionization and field
ionization. The ionization limit observed for vibrationally and rotationally
unexcited H from its 2p 2A} state is 29562 (&).22>®lon depletion studies
have also yielded frequencies for the ring breathing vibration of a number of
these higher Rydberg stat€sNear the lowest ionization threshold, predis-
sociation has been found to be induced by very weak electric fielgs-
tational and vibrational interactions, autoionization, and predissociation in
the np Rydberg manifold have been studi&d.

3d?A; Dan Structure: EM
Tg=18511 gas ENPP® 3d-2p?A} 568615 nm
EM® 3d-3p%E’ 3891-4456 cm!

By=42.99;C,=22.735 EM

3d%E" Dan Structure: EM

T3=18409 gas ENPF42¢ 3d-2p2A}, 568—615 nm
EM® 3d—-3p2E’ 3891-4456 cm’

Vib. Approximate Type

sym. No. type of mode cm!? Med. meas. Refs.

a; 1 Ring breathing 3168 gas PI 19,23

e’ 2 Deformation 2518 gas EM,PF 22

By=42.99;C,=22.735 EM
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3d %E’ Dan Structure: EM
T3=18037 gas EN 3d-2p2A) 568—615 nm
EM® 3d—3p%E’ 38914456 cm’

By=42.99;C,=22.735 EM

Structure: EM
3p?A,—2s°A] 556-574 nm

3p?A; Dap
T5=17789 gas EMP®
=37(4) ns gas EM°
Boy=47.45,C,=23.495 EM

3s2A; Dsp Structure: EM

T3=17600 gas ENPF314 3s2A;—2p2A} 592—-615 nm
EMS® 3s?A]—3p2E’ 3178-3847 cm’

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Ring breathing  3212(8)° gas Pl 19,23

e’ 2 Deformation 258@) gas EM,PF 22

By=44.19;C,=22.676 EM

3p2E’ Dspy Structure: EM

T3=13961 gas EM* 3p2%E’-2s?A] 708-736 nm
EMS 3s?A;—3p2%E’ 3178-3847 cmt
EM® 3d—3p%E’ 3891-4456 cm®

=1.1+02-1.0 ns gas EM!
By=42.15;C,=21.505 EM

3p?A,, %B, Coy

7=2.5+0.3-0.7) ns gas EM!

2p?A, Coy

A=44.125;B=29.486;C=16.841 EM!*

252A1 CZV

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.
a, 2 230030 T  gas EM 30
b, 3 2450307  gas EM 30

7=0.42) ps gas EM°
A=45.3(5); B=30.3(5); C=17.5(5) EM°

DoH

Coy Structure: EM
3p?B;—2s?A; 560—673 nm

3p%B;
T3=17834.4 gas ER®

7,=31.5(3.2) ns;7,=8.9ns gas ENP
A=37.8(4);B=22.6(4);C=13.9(4) EM?°

3s%A, Coy
T3=16602.51 gas ERft

7=5ns gas ENP
A=37.7;B=22.17;C=13.69 EM"

2p2A; Dan Structure: EM
Ti=993 gas EMS 3SA[-20°AL 592-615 nm P AL Be  Cay
0 EM® 3 é_ 2p? A,Z, 568615 nm 925 EMP° 3p?(B,,A;)—2s?A; 709-860 nm
2 7=5.07) ns gas EM!
Vib. Approximate Type
2p?A C
sym. No. type of mode cmt Med. meas. Refs. P A 2v
aj 1 Ring breathing  3255.38) gas PI 17-19 A=36.9;B=22.07;C=13.58 EM!
e’ 2 Deformation 2618.38) gas Pl 18 2s2A, Cyy Structure: EM
Bo=44.58;,C,=22.288 EM 6 Vib. Approximate Type
7o0=640(+300,~ 100) ns; 7;o=740(+ 300,- 100) ns gas PfPF sym. No. typeofmode  cmt Med. meas. Refs.
2s2A1° Dan Structure: EM a; 1 Ring breathing  295Q@0)  gas EM 20
gas EM?® 3p2A—2s?A] 556—574 nm 2 212880) gas EM 30
gas EM 3p?E’-2s?A; 708-736 nm D 3 235850) gas EM 30

B,=46.82;C,=23.41 EM

H,D

3p?B,; Cyy
T3=17806.5 gas ER
=293)ns gas EM°
A=42.75(50);B=28.6(5); C=16.5(5) EM?®

3s%A; Cyy
T5=16609.25 gas ERt

r=4ns gas EM°
A=43.99:B=29.439;C=16.954 EM!

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

7=0.52) ps gas EM°

A=39.14(40);B=23.4(4); C=14.4(4) EM°

D3
The ionization limit of B, with respect to the vibrationless level of its
2p ?A} state has been found to be 29662.

3d?A; Dsp, Structure: EM
T3=18530 gas EN 3d-2p2A} 569—-601 nm
EMELD® 3d—3p’E’ 3772-4517 cm*

=12(1) ns gas EM?
B,=21.72(2);C,=10.91(2) EM

3d2E” Dsp Structure: EM

T3=18433 gas EM 3d-2p?A) 569601 nm
EMELD® 3d—3p%E’ 3772-4517 cmt

Vib. Approximate Type

sym. No. type of mode cmt Med.  meas. Refs.

a; 1 Ring breathing  2296.1  gas PI 32

7=12(1) ns gas EM?®
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By=21.742); C,=10.91(2) EM

3d2E" Dsp Structure: EM
T3=18098 gas EM 3d-2p2Aj 569—-601 nm
EMELD® 3d-3p?E’ 3772-4517 cm*

=12(1) ns gas EM?
By=21.742); C,=10.91(2) EM

Structure: EM
3p2A;—2s?A] 553-651 nm

3p%A; Dan

T3=17872 gas EMPE3LF’
70=29(1) ns gas EM
Bo,=22.736); C,=10.68(2) EM

3s2A; Dap Structure: EM
T3=17642 gas EM 3s2A]—2p2A), 592—614 nm
EMSLD®® 3s?A;—3p?E’ 3382-3768 cm*

7=10ns gas EMNP
By=21.98,Cy=12.41 EM

3p2E’ Dan Structure: EM

T3=14091 gas EM*213¢F7 3p2E’—2s?A] 700-860 nm
EM®LD® 3s?A]—3p2E’ 3382-3768 cm!
EM® 3d—3p%E’ 3772-4517 cmt

Vib. Approximate Type

sym. No. type of mode crmt Med.  meas. Refs.

a; 1 Ring breathing ~ 2145T gas EM 21

e’ 2 Deformation 17507 gas EM 4,21

7=17.52.00 ns gas EM?
By=21.15;C,=10.59 EM

2p2A; Dz Structure: EM

T§=1052 gas EMSLF’ 3s?A;—2p?Aj 592-614 nm
EM® 3d—2p2A} 569-601 nm

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Ring breathing  2353.3  gas PI 29,32

e’ 2 Deformation 1900.9 gas PI 29,32

By=22.112;C,=11.056 EM

Predissociated by vibronic interaction with the 2E’ repulsive ground
state; linewidth is approximately 15 crhfor Hy and 6 cm* for D;.2
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originating in bound Rydberg states of; lr D; and terminating in the

dissociative ground-state continuum. When charge transfer with Cs was
studied?® emission between 200 and 400 nm was detected for all four

isotopic species of K A double maximum for B was interpreted as aris-

ing from emission to both sheets of the ground-state potential surface.

Photofragment spectroscdfiyhas placed the 22A) state 5.56@0) eV
above the ground-state+H, dissociation limit.
PObserved folN=1 rotational level.
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CeDJ

X Cay

Vib. Approximate Type

sym. No.  type of mode cm! Med. meas. Refs.
a, 1 CeD, s-stretch 1059.8 Ar IR 1

b, 3 CeD, a-stretch 1035.3 Ar IR 1

Reference

s, P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000).

FeH,

In an argon, krypton, or xenon matrix, three broad absorptions appear

5H. Korsgen, P. Muz, K. Lipus, W. Urban, J. P. Towle, and J. M. Brown,

J. Chem. Phys104, 4859(1996.

6H. Korsgen, K. M. Evenson, and J. M. Brown, J. Chem. Phy¥, 1025

tween 400 and 450 nm. Irradiation at 440 nm results in photodecomposition,

producing Fe-H,.1?

X 5A, D. Structure: LMR
Vib. Approximate Type
sym. No type of mode cmt Med. meas. Refs.
I1, 2 Bend 335 Ar IR 2
322 Kr IR 1
323 Xe IR 1
Eg 3 FeH a-stretch 1674.72 gas LMR 57
1660.8 Ar IR 2,4
1647 Kr IR 1,2
1636 Xe IR 1,2

B,=3.075 LMR’

FeD,

In krypton and xenon matrices, three broad absorptions appetween 400
and 450 nm, each slightly shifted from their Feebunterparts. Irradiation
at 440 nm results in the formation of Fé&,.%2

T,=9530(180) gas PE

X SAg D..n
Vib. Approximate Type
sym. No type of mode cmt Med. meas. Refs.
I1, 2 Bend 221.132 gas LMR 6
235 Ar IR 2
232 Xe IR 1
p 3 FeD a-stretch 1204.2 Ar IR 2,4
1195 Kr IR 2
1188 Xe IR 1

B,=1.542 LMR

#T1,—°A, component®®;—°A, component at 226.086.
References

1G. A. Ozin and J. G. McCalffrey, J. Phys. Che88, 645(1984).

2R. L. Rubinovitz and E. R. Nixon, J. Phys. Che@f, 1940(1986.

3A. E. S. Miller, C. S. Feigerle, and W. C. Lineberger, J. Chem. P&gs.
4127(1986.

4G. V. Chertihin and L. Andrews, J. Phys. Che@9, 12131(1995.

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

(1997.
"H. Korsgen, W. Urban, and J. M. Brown, J. Chem. Phy%0, 3861
(1999.

cyc -PdH,

X Cay

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.

a; 1 HH stretch 2971.4 Ar IR 2,3

2 PdH s-stretch 871.8 Ne IR 3

865.3
950.0s Ar IR 23
960 Kr IR 1
894.5 Xe IR 1
885.5

b, 3 PdH a-stretch 1507.5w Ar IR 2,3

cyc -PdD,

X Cay

Vib. Approximate Type

sym. No.  type of mode cmt Med.  meas. Refs.

a; 1 DD stretch 2169 Ar IR 2,3

2 PdD s-stretch 670.9 Ne IR 3

714.4 Ar IR 2,3
714 Kr IR 1

b, 3 PdD a-stretch 1098.0 Ar IR 2,3

References

1G. A. Ozin and J. GararPrieto, J. Am. Chem. Sot08, 3099(1986.

2L. Andrews, L. Manceron, M. E. Alikhani, and X. Wang, J. Am. Chem.
Soc.122, 11011(2000.
3L. Andrews, X. Wang, M. E. Alikhani, and L. Manceron, J. Phys. Chem.
A 105, 3052 (2001).

PtH,

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 PtH s-stretch 2365.7 Ar IR 2

b, 3 PtH a-stretch 2355.2 Ne IR 2
2348.9 Ar IR 1,2
2314 Kr IR 1




VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B)

PtD,

X Coy

Vib. Approximate Type

sym. No. type of mode cm?t Med. meas. Refs.

a; 1 PtD s-stretch 1697.7 Ar IR 2

b, 3 PtD a-stretch 1688.2 Ne IR 2

1683.3 Ar IR 2

References

1S, Li, H. A. Weimer, R. J. Van Zee, and W. Weltner, Jr., J. Chem. Phys.
106, 2583(1997.
2L. Andrews, X. Wang, and L. Manceron, J. Chem. PHyls} 1559(2001).

CeH,

X Cay

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.

a; 1 CeH, s-stretch 1330.7 Ar IR 1

b, 3 CeH, a-stretch 1281.7 Ar IR 1

CeD,

;( C2v

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

a, 1 CeD, s-stretch 943.7 Ar IR 1

b, 3 CeD, a-stretch 916.9 Ar IR 1

Reference

s, P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000).

PrH,

X Caoy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
PrH, stretch 1286.6 Ar IR 1

PrD,

;( C2v

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
PrD, stretch 917.2 Ar IR 1

13

Reference

1S. P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000.

NdH,,

X Cay

Vib. Approximate Type

sym. No.  type of mode cmt? Med. meas. Refs.

b, 3 NdH, a-stretch 1148.4 Ar IR 1

NdD,

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

b, 3 NdD, a-stretch 822.4 Ar IR 1
Reference

1s. P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000.

SmH,

X Cay

Vib. Approximate Type

sym. No.  type of mode cm? Med. meas. Refs.

a, 1 SmH, s-stretch 1213.0 Ar IR 1

b, 3 SmH, a-stretch 1156.5 Ar IR 1

SmD,

32 C2v

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a,; 1 SmD;, s-stretch 864.3 Ar IR 1

b, 3 SmD, a-stretch 827.2 Ar IR 1
Reference

's. P. Willson and L. Andrews, J. Phys. Chem1®4, 1640(2000.

EuH,

X Coy

Vib. Approximate Type

sym. No type of mode cmt Med. meas. Refs.
a; 1 EuH, s-stretch 1211.7 Ar IR 1

b, 3 EuH, a-stretch 1155.6 Ar IR 1

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003
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EuD, Reference
X Coy 1s. P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000.
Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs. DyH 2
a, 1 Eub, s-stretch 863.6 Ar IR 1 _
b, 3 Eub, a-stretch 827.0 Ar IR 1 X Cyy
Vib. Approximate Type
Reference sym. No. type of mode cmt Med. meas. Refs.
s, P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000). & 1 DyH, s-stretch 1247.1 Ar IR 1
b, 3 DyH, a-stretch 1193.1 Ar IR 1
GdH, DyD,
X Cyy X Cay
Vib. Approximate N Type Vib. Approximate Type
sym.  No.  type of mode cm Med.  meas.  Refs. g No.  type of mode cm!  Med. meas. Refs.
a, 1 GdH, s-stretch 1399.0 Ar IR 1 a, 1 DyD, s-stretch 888.6 Ar IR 1
bz 3 GdHZ a-stretch 1359.3 Ar IR 1 b2 3 DyD, a-stretch 853.8 Ar IR 1
Reference
GdD,
1S. P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000.
X Cay
Vib. Approximate Type HoH 2
sym. No.  type of mode cmt? Med. meas. Refs.
a, 1 GdD, s-stretch 998.8 Ar IR 1 X Cav
b, 3 GdD, a-stretch 973.0 Ar IR 1 Vib Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Reference
a; 1 HoH, s-stretch 1255.8 Ar IR 1
) b, 3 HoH, a-stretch 1203.6 Ar IR 1
s, P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000).
HoD,
TbH,
~ X Cay
x CZV
Vib. Approximate Type
Vib. Approximate Type sym. No. type of mode cm! Med. meas. Refs.
sym. No.  type of mode cm!? Med. meas. Refs.
a; 1 HoD, s-stretch 895.1 Ar IR 1
a, 1 TbH, s-stretch 1445.3 Ar IR 1 b, 3 HoD, a-stretch 861.3 Ar IR 1
b, 3 TbH, a-stretch 1391.1 Ar IR 1
Reference
1 )
TbD2 S. P. Willson and L. Andrews, J. Phys. Chem1®4, 1640(2000.
X Coy
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas. Refs.
a, 1 ThD, s-stretch 1031.4 Ar IR 1
b, 3 TbhD, a-stretch 996.0 Ar IR 1

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003




VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 15
ErH, YbD,
X Caov X Caov
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode meas. Refs.  sym. type of mode cm! meas. Refs.
a; 1 ErH, s-stretch IR 1 a; YbD, s-stretch 910.0 IR 1
b, 3 ErH, a-stretch IR 1 b, YbD, a-stretch 872.1 IR 1
Reference
ErD,
1s. P. Willson and L. Andrews, J. Phys. Chem184, 1640(2000.
X Coy
Vib. Approximate Type LuH 2
sym. No. type of mode meas. Refs.
a 1 ErD, s-stretch IR 1 X Cyy
b, 3 ErD, a-stretch IR 1
Vib. Approximate Type
sym. type of mode cm? meas. Refs.
Reference 4 P
a, LuH, s-stretch 1486.4 IR 1
1S, P. Willson and L. Andrews, J. Phys. Chem1@4, 1640(2000. b, LuH, a-stretch 14264 IR 1
TmH, LuD,
X Caoy X Cay
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode meas. Refs.  sym. type of mode cm? meas. Refs.
a, 1 TmH, s-stretch IR 1 a; LuD, s-stretch 1061.3 IR 1
b, 3 TmH, a-stretch IR 1 b, LuD, a-stretch 1021.5 IR 1
Reference
TmD,
!s. P. Willson and L. Andrews, J. Phys. Chem1®4, 1640(2000.
X C,y
Vib. Approximate Type PdH 2_
sym. No. type of mode meas. Refs.
a, 1 TmD, s-stretch IR 1 X D..p
b, 3 TmD, a-stretch IR 1
Vib. Approximate Type
Reference sym. type of mode cm! meas. Refs.
S PdH a-stretch ~ 1247.0 IR 1
1s. P. Willson and L. Andrews, J. Phys. Chem1®4, 1640(2000.
PdD,
YbH,
N X D..h
X C,y
. Vib. Approximate Type
Vib. Approximate Type sym. type of mode cm? meas.  Refs.
sym. No.  type of mode meas. Refs.
S PdD a-stretch ~ 912.9 IR 1
a, 1 YbH, s-stretch IR 1 908.5 IR 1
b, 3 YbH, a-stretch IR 1

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003
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Reference

IL. Andrews, X. Wang, M. E. Alikhani, and L. Manceron, J. Phys. Chem.

A 105, 3052(200D.

CH,

4p C2v
To=74254 gas MP¥
D

To=71592 gas ABMPI®
[

To=70917 gas ABMVPI®
3d3A, Cyy
To=70634 gas ABMPI®

Diffuse. First member of Rydberg series converging to 83851. Higherc

-X 139.7 nm

lwh

1

Ot

—-X 141.0 nm

Structure: AB

3d %A,—X 141.5 nm

members observeh\B?) at 76553, 79241, and 80688.

B,=6.89% AB!

3p C2v
T,=64126 gas MPY
TlA;

gas AB

b1BP Coy

To=11497(10) gas
AB1,3,27,41_M RZlLF33,38,40,42,4BL47—50

‘c-a 330-362 nm

Structure: AB?°

b—3 465-1049 nm

& Co, Structure: ESR®ABLMR51|R17:26

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.

a; 2 Bend 963.10 gas LMR 12,16
DL 19,25

b, 3 CH, a-stretch  319®)!  gas IR 31

Ag=73.811;B,=8.450;C,=7.184 IR®

Barrier to linearity=1931(30)%°

CD,

4p C2v

T,=74228 gas MPY

D

To=70947 gas ABMPI® D-X 140.95 nm

To=71510 gas ABMPIZ C-X 139.8 nm

3d3A, Cyy Structure: AB

To=70591.7 gas ABVPI®® 3d 3A,—X 141.6 nm

By=3.595 AB

3p CZV

T,=64082 gas MPY

b1BP Coy B

gas LF34 b—a 510-610 nm

70,16,0=6.0(7) us LF=

Vib. Approximate Type atab Cyy
sym. No.  type of mode cm'  Med. meas. Refs. T,=3140(50) gas PELFYSEP! b-% 510—610 nm
& 2 Bend 570T  gas AB 3 Vib. Approximate Type
70,14,0=4.6(1) us LF>% sym. No. typeofmode cm!? Med. meas. Refs.
70,16,0=1.33) us LF?
3.83) us LF® a; 2 Bend 10081) gas LF 13
Boi=8.59(4) DLY . Ao=11.37(32):B,=5.476(48):Co=23.701(45) LFISEP!
Barrier to linearity=1617
- X B C
atAb Cyy Structure: AB2%:31 ! 2
TO:l 3%74278(45) 92?.526 3 3,2: 32,38,40,42,43 2,3 5?7_’550 465-1049 nm Vlb ApprOXimate Type
AB1327 2844 \R21L20. 3PS 2q 3238404243, BEP>*DLY- sym.  No. typeof mode  cm' Med. meas. Refs.
Vib. Approximate Type a; 2 Bend 752.37 gas DL 19
1
sym. No. type of mode  cm Med. meas.  Refs. Ay=37.787; 1/2B+C),=3.962; 1/28—C),=0.267 LMRB2W*
a; 1 CH, s-stretch  2806.0%) gas LFLD 10,20,31
IR 40 *Value given for'“CH, .
2 Bend 1352.6 gas AB,LF 3,27,28 bThe a 1A, and b'B,; states are perturbed by strong Renner—Teller
40 interactiont®'42%44They are also strongly perturbed by interaction with the
b, 3 CH, a-stretch  2864.92) gas LD,IR 20,31 X 3B, state?"28:3%

=18 ¢

Po=20.11§2); By=11.205(2);C,=7.069(2) AB?2

Barrier to linearity=8600400 LF*

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

‘Calculated valuét
9From analysis of perturbations involving combination bafids.

References

1G. Herzberg, Proc. R. Soc. London Ser282, 291 (1961).

2G. Herzberg, Can. J. Phy39, 1511(1967).

3G. Herzberg and J. W. C. Johns, Proc. R. Soc. London S@95A107
(1966.

4R. A. Bernheim, H. W. Bernard, P. S. Wang, L. S. Wood, and P. S. Skell,
J. Chem. Phys53, 1280(1970.
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SE. Wasserman, W. A. Yager, and V. J. Kuck, Chem. Phys. [7et#09 SiH2

(1970.
8E. Wasserman, V. J. Kuck, R. S. Hutton, and W. A. Yager, J. Am. Chem._
Soc.92, 7491(1970. A'B? Coy Structure: AB->16
’G. Herzberg and J. W. C. Johns, J. Chem. PB#s2276(1971). To=15547.77 gas AB>!qF101L13 A—X 480-650 nm
8G. R. Mohimann and F. J. DeHeer, Chem. Phys. 1481.236 (1976. Onset of predissociation into $I) +H, near 214561
9J. Danon, S. V. Filseth, D. Feldmann, H. Zacharias, C. H. Dugan, and K
H. Welge, Chem. Phy®9, 345(1978. Vib. Approximate Type

'°D. Feldman, K. Meier, R. Schmiedl, and K. H. Welge, Chem. Phys. Lett.sym.  No. type of mode cm! Med. meas. Refs.
60, 30 (1978.

1A, J. Grimley and J. C. Stephenson, J. Chem. Phg¢s447 (1981). a; 1 Sym. stretch 1990  gas LF 13
127, J. Sears, P. R. Bunker, and A. R. W. McKellar, J. Chem. PRys4731 2 Bend 854 gas AB,LF 1,11,13
(1981).
13M. N. R. Ashfold, M. A. Fullstone, G. Hancock, and G. Duxbury, Mol. 7o~ 1-10(17)us gas LR
4G, Duxbury, J. Chem. Soc., Faraday Trang/82 1433 (1982). Barrier to linearity=800C
'*T. J. Sears, P. R. Bunker, A. R. W. McKellar, K. M. Evenson, D. A. _
Jennings, and J. M. Brown, J. Chem. Phy8, 5348(1982. a“B, Cov
16T, J. Sears, P. R. Bunker, and A. R. W. McKellar, J. Chem. PRys5363  To=7340(240) gas Pt
(1982. Barrier to predissociation into Si)+H, between 17070 and 176%D.
7p, Jensen, P. R. Bunker, and A. R. Hoy, J. Chem. PH§s5370(1982.
8p, R. Bunker, T. J. Sears, A. R. W. McKellar, K. M. Evenson, and F. J.;(lAi‘ Coy Structure: AB?
Lovas, J. Chem. Phy§9, 1211(1983.
A. R. W. McKellar, C. Yamada, and E. Hirota, J. Chem. PH§&. 1220 Vib. Approximate Type
(1983. sym. No. type of mode cm? Med. meas. Refs.
204, petek, D. J. Neshitt, P. R. Ogilby, and C. B. Moore, J. Phys. Cl&m.
5367(1983. a, 1 Sym. stretch 1995.93 gas LFDL 10,13,15,
2IA. R. W. McKellar, P. R. Bunker, T. J. Sears, K. M. Evenson, R. J. 18
Saykally, and S. R. Langhoff, J. Chem. Phy$, 5251(1983. 1992.8 Ar IR 5
22K. M. Evenson, T. J. Sears, and A. R. W. McKellar, J. Opt. Soc. Ari, B 2013.8T  Kr IR 17
15 (1984. 2 Bend 999.03 gas AB,LF 2,4,9,13
2D, G. Leopold, K. K. Murray, A. E. Stevens Miller, and W. C. Lineberger, DL 15
J. Chem. Phys33, 4849(1985. 994.8 Ar IR 5
E‘QP. R. Bunker and T. J. Sears, J. Chem. PB{#s.4866(1985. 9985 Kr IR 17
26M. D. Marshall and A. R. W. McKellar, J. Chem. Ph)%, 3716(1986. b2 3 Asym. stretch 1992.82 gas DL 18
P. R. Bunker, P. Jensen, W. P. Kraemer, and R. Beardsworth, J. Chem. 1973.3 Ar IR 5
27Phys.85, 3724(1986. _ 199377  Kr R 17
H. Petek, D. J. Nesbitt, D. C. Darwin, and C. B. Moore, J. Chem. Phys
86, 1172(1987). A,=8.099; B,=7.024;C,=3.703 AB'DL%

284, Petek, D. J. Neshitt, C. B. Moore, F. W. Birss, and D. A. Ramsay, J.
Chem. Phys86, 1189(1987).

29G. Duxbury and Ch. Jungen, Mol. Phy&3, 981 (1988. SiD,

30p. Jensen and P. R. Bunker, J. Chem. PB9s1327(1988.

31H. Petek, D. J. Nesbitt, D. C. Darwin, P. R. Ogilby, C. B. Moore, and D. 2 1g2 c
A. Ramsay, J. Chem. Phy81, 6566(1989. 1 2 “ ~ =

2. Xie, C. Harkin, H. L. Dai, W. H. Green, Jr., Q. K. Zheng, and A. J. To=15539.875(2) gas L¥ A=X 463-652 nm
Mahoney, J. Mol. Spectros&38 596 (1989. - -

3\, H. Green, Jr., I.-C. Chen, H. Bitto, D. R. Guyer, and C. B. Moore, J. VIP: Approximate . Type
Mol. Spectrosc138 614 (1989. sym. No. type of mode cm Med. meas. Refs.

34W. Xie, C. Harkin, and H.-L. Dai, J. Chem. Phy&3, 4615(1990.

35A. Alijah and G. Duxbury, Mol. Phys70, 605 (1990. & 2 Bend 61855 gas  ABLF L1L14
36K, K. Irikura and J. W. Hudgens, J. Phys. Che®6, 518 (1992. Ay=9.629;By=2.456;C,=1.926 LF*
7K. K. Irikura, R. D. Johnson Ill, and J. W. Hudgens, J. Phys. Cheén. 7,=0.93(38)us gas LE!
6131(1992.
%8G. V. Hartland, W. Xie, D. Qin, and H.-L. Dai, J. Chem. Ph$g, 7010 X 1A Coy
(1992.
%|. Garcia-Moreno, E. R. Lovejoy, C. B. Moore, and G. Duxbury, J. Chem. \;, Approximate Type
40Phys.98, 873(1993. ) sym.  No. type of mode cm? Med. meas. Refs.
G. V. Hartland, D. Qin, and H.-L. Dai, J. Chem. Phg8 2469(1993.
“W. Xie and H.-L. Dai, J. Mol. Spectrosd58 162 (1993. a, 1 Sym. stretch 1444%  Ar IR 5
42|, Garcéa-Moreno and C. B. Moore, J. Chem. Ph98, 6429(1993. 1456.3T  Kr IR 17
43D. Qin, G. V. Hartland, and H.-L. Dai, J. Mol. Spectrod68, 333(1994). 2 Bend 739 gas LF 11
44B.-C. Chang, M. Wu, G. E. Hall, and T. J. Sears, J. Chem. Pt§/%.9236 719.8 Ar IR 5
151999 _ _ 721 Kr IR 17
G. V. Hartland, D. Qin, and H.-L. Dai, J. Chem. Ph{€2 6641(1995. b, 3 Asym. stretch 1439.1 Ar IR 5

46H. Ozeki and S. Saito, J. Chem. Ph#€4, 2167(1996.

47C. Fockenberg, A. J. Marr, T. J. Sears, and B.-C. Chang, J. Mol. Spectrosc.

48187, 119(1998. Ag=4.334;B,=3519;C,=1919 LP*

4gA' J.Marr, T. J. Sears, and B.-C. Chang, J. Chem. Pt§8.3431(1998. aThe A'B; and X'A, states are perturbed by strong Renner—Teller
K. Kobayashi, L. D. Pride, and T. J. Sears, J. Phys. Che®OA 10119 interaction® The combined effects of Renner—Teller and spin-orbit interac-

(2000. _ tion have been considered in detail by Ref. 12.
50K, Kobayashi and T. J. Sears, Can. J. P%8.347 (2007). bpossibly 629(240).2

1447T Kr IR 17
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‘In Fermi resonance with 1%, observed for Sik at 1987.69(gas and
1964.4(Ar) and for SiD, at 1426.9(Ar), adopting the reanalysis proposed
by Ref. 18.

dw.
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Ao=8.3483); By=2.269;C,=1.756 LF

X 1A, Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 1335 gas LF 7
1329vsT Ar IR 1
1325vsT

2 Bend 657 gas LF 3,7

658m Ar IR 1

%)2 3 Asym. stretch 1338msT Ar IR 1

Ao=3.6184); By=3.273;C,=1.699 LF

References
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18E. Hirota and H. Ishikawa, J. Chem. Phyid0, 4254(1999. 2
GeH, %8, Cay
T,=5650 gas PE?®
AlB, Cyy Structure: LB7AB” s Vib. Approximate Type
To=16325.54 gas L¥E>AB®’ A-X 489-850 nm  sym.  No. type of mode  cm! Med. meas. Refs.
Vib. Approximate Type a; 2 Bend 88830)  gas PE 3
sym. No.  type of mode cm? Med. meas. Refs.
a; 1 Sym. stretch 1798.4  gas LF 5 XA Cay
2 Bend 783.0 gas LF 3-5 References
170=2.29(7)us gas LF®
Ao=16.363(11);By=4.522; C,=3.458(2) LPAB’ 1J. Berkowitz, L. A. Curtiss, S. T. Gibson, J. P. Greene, G. L. Hillhouse,
B and J. A. Pople, J. Chem. Phy&}, 375(1986.
X 1A, Cyy Structure: LF 2J. Berkowitz and H. Cho, J. Chem. Phg8, 1 (1989.
SF.-T. Chau, J. M. Dyke, E. P. F. Lee, A. Ridha, and D.-C. Wang, Chem.
Vib. Approximate Type Phys.224, 157 (1997).
sym. No.  type of mode cmt Med.  meas. Refs.
NH
a, 1 Sym. stretch 1856 gas LF 7 2
1864wmT Ar IR 1,2 Rydberg serigwith members at 93054, 95753, 97193, and 98049, converg-
2 Bend 916 gas LF 3,7 ing to NH; (A *A;) at 100410. Pf
920wm Ar IR 1,2 5
b, 3 Asym. stretch ~ 1887wmT  Ar IR 12 A?A(IIL,)? C,, Structure: AB+*
To=11122.23(5) gas AB?23} F621.252f)25.31.33
Ap=7.019(6);B,=6.529(3);C,=3.330(2) LFAB®’ 0 ~ =
o (6):Bo (3):Co (2) A-X 3422700 nm
Ne,Ar,Kr,Xe® AB23527 A—X 344-880 nm
GeD, NS ABS A-X 480-620 nm
A 1B, C,y Vib. Approximate Type
T,=16324.34 gas L¥7 A-X 500-850 nm  SYM- No. type of mode  cmt! Med. meas Refs.
vib Approximate Type a; 1 Sym. stretch 3325 gas AB 1
: 2 Bend 1157.8 as AB.EM 31
sym. No.  type of mode cmt Med. meas. Refs. 9
Too=10.0(1.7)us gas LE
a, 1 Sym. stretch 1304 gas LF 7 Tosa1=10(3)us gas LE7
2 Bend 561 gas LF 3,4,7

70=2.5(5)us gas LF
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Approximater® dependencé?’ In another LF study? 7 varied from 25 to

46 us for relatively unperturbed rotational sublevels, and there was a weaker
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~100 us component associated with levels which are substantially per-9\ . vervioet, M. F. Merienne-Lafore, and D. A. Ramsay, Chem. Phys. Lett.

turbed. 57, 5 (1978.
Bo=8.776(4) ABJEM 10G. W. Hills and A. R. W. McKellar, J. Mol. Spectrosz4, 224 (1979.
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I5M. Vervloet and M. F. Merienne-Lafore, Can. J. Phg§, 49 (1982.
a, 1 Sym. stretch 3219.37 gas LFEM 6,15,16 16T, Amano, P. F. Bernath, and A. R. W. McKellar, J. Mol. Spectrest.

LD,IR 21,23 100(1982.
3220w N, IR 5 17S. Mayama, S. Hiraoka, and K. Obi, J. Chem. P18@.7 (1984.
2 Bend 1497.32 gas UV,.LF 1,6,8-10 8R. E. Muenchausen, G. W. Hills, M. F. Merienne-Lafore, D. A. Ramsay,
LMR IR 13,20 M. Vervloet, and F. W. Birss, J. Mol. Spectroskd? 203(1985.
1499m N IR 5 193, T. Gibson, J. P. Greene, and J. Berkowitz, J. Chem. R88/s4319
b, 3  Asym.stretch 3301.11 gas LDLF 16,21 (1985.
IR 23 203, B. Burkholder, C. J. Howard, and A. R. W. McKellar, J. Mol. Spectrosc.
127, 415(1988.
Ap=23.693;B,=12.952;C,=8.173 AB-®8 MRR20293}y28:32 2IM. Vervloet, Mol. Phys 63, 433(1989.
Barrier to linearity=12024* 223, C. Ross, F. W. Birss, M. Vervloet, and D. A. Ramsay, J. Mol. Spectrosc.

129, 436(19889.
ZA. R. W. McKellar, M. Vervloet, J. B. Burkholder, and C. J. Howard, J.
Mol. Spectrosc142 319(1990.
NDz %M. Kanada, S. Yamamoto, and S. Saito, J. Chem. P9¥;s3423(1991).
%R, N. Dixon, S. J. Irving, J. R. Nightingale, and M. Vervloet, J. Chem.
Soc., Faraday Tran87, 2121(1991).

A2 a
AAY(IL) Cov ~ ~ 263, Schleipen, J. J. ter Meulen, L. Nemes, and M. Vervioet, Chem. Phys.
gas AB A-X500-680 nm Lett. 197, 165(1992.
Ar AB% A—X 380-825 nm  27C. Blindauer, M. Peficand U. Schurath, J. Mol. Spectrost58 177
(1993.
Vib. Approximate Type 28M. Tonooka, S. Yamamoto, K. Kobayashi, and S. Saito, J. Chem. Phys.
sym. No. type of mode  cm' Med. meas. Refs. 106, 2563(1997).
291, Morino and K. Kawaguchi, J. Mol. Spectrost82, 428(1997.
a 1 Sym. stretch  2520T  gas AB 1 30H. Ozeki and S. Saito, J. Mol. Spectrod®2, 183 (1998.
B.=441 AR 31, Hadj Bachir, T. R. Huet, J.-L. Destombes, and M. Vervloet, J. Mol.
0o=4.
Spectrosc193 326 (1999.
%2g.a c 824, s. P. Miller, H. Klein, S. P. Belov, G. Winnewisser, |. Morino, K. M. T.
1 2v Yamada, and S. Saito, J. Mol. Spectro$85 177 (1999.
33 ; ;
Vib. Approximate Type R. A. Loomis, J. P. Reid, and S. R. Leone, J. Chem. P1/3.658(2000.
sym. No. type of mode cmt Med. meas. Refs.
a, 2 Bend 1108.75 gas LMR 11,18
1110m N IR 5
Ay=13.342;B,=6.488;Cy=4.290 AB-L MRUIMW?24R? PH,
atli'(:’e;"A 2p; andX 2B, states are perturbed by strong Renner—Teller interac-:& 208 Coy Structure: AR o
bA detailed comparison of the argon-matrix data with gas-phase data habo=18276.569 gas ABHEM? S 2228 A-X 360-880 nm
been given in Refs. 22 and 27. Rotational structure is resolved in the rare-  182184) Ar AB®Y A-X 405-550 nm
gas matrices. In nitrogehbands are very broad and redshifted by approxi- - -
mately 400 cm?, with no evidence for rotational structure. Vib. Approximate Type
Assigned in matrix studies tav;. Gas-phase observation of at 3219.37  sym. No.  type of mode cmt Med.  meas. Refs.
cm ! and demonstratidfi that v, is more intense tham, dictate reassign- oy 5 Bend 949 12 gas v 26
ment tov; .
9497) Ar AB 13,19
References 7=4(1) us gas LEM2EM?T?
A,=20.4145); By=5.607,Cy=4.293 AB"*EM°LF??23
L ) Barrier to linearity=6840
K. Dressler and D. A. Ramsay, Philos. Trans. R. Soc. Londad26% 553
2(1959' ) X 282 C,, Structure: ABMW?2*
G. W. Robinson and M. McCarty, Jr., J. Chem. Ph3@.999 (1959.
3 . . . : !
G. W. Robinsonfree Radicals in Inorganic Chemistnadv. Chem. Ser. Vib. Approximate Type
36 (Amer. Chem. Soc., 1962pp. 10-25. sym No type of mode  cm?* Med meas Refs
4R. N. Dixon, Mol. Phys9, 357 (1965. ym. s : : :
zD. E. Milligan and M. E. Jacox, J. Chem. Phyk3, 4487(1965. a, 1 Sym. stretch 231@) gas PE,Ra 10,21
7M. Kroll, J. Chem. Phy563, 319 (19?5. 2 Bend 1101.91 gas UV, LMR 2,414
J. B. Halpern, G. Hancock, M. Lenzi, and K. H. Welge, J. Chem. P8;s. 1103m Ar IR 13
4808 (1975.
8J. W. C. Johns, D. A. Ramsay, and S. C. Ross, Can. J. Bdysl804  A;=9.132;B,=8.084;C,=4.214 ABLMR&¥Mw1"1§ F22
(1976. Barrier to linearity=25100
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PD, AsH,

A2A2 Coy A2, Cyy Structure: AB

T,=18282.1 gas ABEM?3 A-X 360-880 nm  To=19907.8 gas AEEM? A-X 390-650 nm
Predissociated above 23300

Vib. Approximate Type

sym. No. typeofmode cm!? Med. meas. Refs. Vib. Approximate Type
sym. No.  type of mode crmt Med. meas. Refs.

a, 2 Bend 689.5 gas EM 2

66525) Ar uv 13 a; 2 Bend 851.4 gas AB 1

B 7=13020) ns gas EM

X 2B, Cov Ag10=19.48(1);Bg10=4.971); Cq;=3.71 AB'

Vib. Approximate Type X 2B, Coy Structure: ABMW*

sym. No. type of mode cmt Med. meas. Refs.

a; 2 Bend 795.5 gas EM 2,3 Vib. Approximate 1 Type

797w Ar IR 13 sym. No. type of mode cm Med. meas. Refs.
Ay=4.855;B,=4.048; C,=2.180 AEMW?* a 2 Bend 981 gas EM 2

- - Ay=7.550;B,=7.163;C,=3.615 ABMW3LMR®
@The A ?A, andX 2B, states are perturbed by strong Renner—Teller interac-

tion.
AsD
References 2
~, c
ID. A. Ramsay, NaturéLondon, 178 374 (1956. AAL 2v -~
21, Guenebaut and B. Pascat, Compt. Rend. Acad. (Beiig 259, 2412  To=19904.9 gas AB A-X 390-490 nm
(1964. - -
3H. Guenebaut, B. Pascat, and J.-M. Berthou, J. Chim. Pégs867  Vib. Approximate Type
(1965. sym. No.  type of mode cmt Med.  meas. Refs.
4 .
ElzgéD;{)é(;n(’lgﬁl)DUXbury’ and D. A. Ramsay, Proc. R. Soc. London, Ser.,al 5 Bend 615.9 gas AB 1
5B. Pascat, J. M. Berthou, J. C. Prudhomme, H. Guenebaut, and D. A.
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6
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18\, Kajita, Y. Endo, and E. Hirota, J. Mol. Spectros4, 66 (1987. BB, 2y
19R. Withnall, M. McCluskey, and L. Andrews, J. Phys. Ched, 126  10=36757(12) gas PE

(1989. ) .

20C.N. Xuan and A. Margani, J. Chem. Ph@8, 136 (1990. Vib. Approximate . Type

21p Abraham, A. Bekkaoui, J. Bouix, and Y. Monteil, J. Raman SpectroscSY™M- No.  typeofmode cm Med. meas. Refs.
23, 379(1992.

2 a; 1 Sym. stretch 2968 gas PE 9
Y. Chen, Q. Zhang, D. Zhang, C. Chen, S. Yu, and X. Ma, Chem. Phys. 5 Bend 1598 gas PE 9

Lett. 223 104 (1994.
2E. Hirota and M. Kakimoto, J. Mol. Struc852353, 379 (1995.
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D..p Structure: PE'EM’”
gas EMS'UAB 14,18

AZA(I1,)P

Toro=13409.3 A-X 400-750 nm

Vib. Approximate Type
sym. No. type of mode cr? Med. meas. Refs.
a; 1 Sym. stretch 35416) gas PE 9
2 Bend 8768 gas EM,PE 5,9
7=10.51.0 us gas EE
Bo7c=8.57 EM
X 2BP C,, Structure: EMLMR®LDCC'
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 3212.86 gas PE,LD 9,11
PI,CC 13,15
3182.7 Ne IR 16
2 Bend 1408.42 gas EM,PE 15,9
DL 12
1401.7 Ne IR 16
b, 3 Asym. stretch 3259.04 gas LD,CC 11,15
32195 Ne IR 16
A;=29.03§2); By=12.423;C,=8.469 LMRLD¥DL¥CC'®
Barrier to linearity<9187"
D,0%
BB, Coy
T,=3743050) gas PE*
3849812 gas PE
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
a; 1 Sym. stretch 2282 gas PE 2,9
2 Bend 1099 gas PE 9
AZA(I1,)P D..h
TSso=10456(30) gas PEEM A—X 490-670 nm
Vib. Approximate Type
sym.  No. type of mode cm! Med. meas. Refs.
a; 1 Sym. stretch 2538) gas PE 9
2 Bend 6409) gas PE 9
7is ~12% greater than for jO*.3
X 28D Cyy Structure: EM?
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 2346) gas PE 2,49
2326.7 Ne IR 16
2 Bend 1044.2(p) gas EM 10
1040.5 Ne IR 16
b, 3 Asym. stretch 2392.7 Ne IR 16

Ay=16.03;B,=6.240(3);C,=4.407(3) EM°

#Best fit of simulated photoelectron spectrum.

"The A 2A,(T1,) and X 2B, states are perturbed by strong Renner—Teller
interaction.

“Vibrational numbering uncertain.
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H,CI*

X Coy Structure: DEMW24.D?

Vib. Approximate Type

sym. No. type of mode cmt? Med. meas. Refs.

a, 1 Sym. stretch 2643.22 gas LD 3
2 Bend 1184.13 gas DL 1

b, 3 Asym. stretch 2630.14 gas LD 3

Ag=11.253;B,=9.124;Cy=4.941 DUMW?4D?
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HXeH

X D.n

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas Refs.

T, 2 Bend 700.8 Xe IR 1,4

¥ 3 Asym. stretch ~ 1170.0T Ne IR 6

1163.2T
1180.6 Xe IR 1-5
1165.9
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DXeD YNH
B2y* C..y Structure: LES

X D.., To=16992.60 gas LF?® B—X 585—650 nm
B,=0.330 LP?®

Vib. Approximate Type _

sym. No. type of mode cmt Med. meas. Refs. AZI C.v Structure: LB s
T,=15425.61 gas L¥ A-X 636—660 nm

I1, 2 Bend 513.5wT Xe IR 1 A= 443.76 LE

sk 3 Asym. stretch  856.2 Xe IR 1,4 0= #4310 gas

u ‘ : ' B,=0.331 LP
845.8
A" 21y, C.y Structure: LP
References To=14742.77 gas L¥ A"-X 675-680 nm

7=26010) ns gas LB
IM. Pettersson, J. Lundell, and M. &aen, J. Chem. Physl03 205 By=0.330 LF

(1995. ~
2V. I. Feldman and F. F. Sukhov, Chem. Phys. L285, 425 (1996. X2t Cav
3M. Pettersson, J. Nieminen, L. Khriachtchev, and Ms&an, J. Chem.
Phys.107, 8423(1997. Vib. Approximate Type
4M. Pettersson, J. Lundell, L. Khriachtchev, E. Isoniemi, and Ms&Ren, sym. No. type of mode cm? Med. meas. Refs.
J. Am. Chem. Socl120, 7979(1998.
SM. Pettersson, L. Khriachtchev, S. Jolkkonen, and MsiRan, J. Phys. 1! 2 Bend 510 gas LF 1
Chem. A103, 9154(1999. st 3 YN stretch 810 gas LF 1
5M. Lorenz, M. Raaen, and V. E. Bondybey, J. Phys. Chenil@%, 3770 B,=0.340 gas L
(2000.
8.2. Triatomic Monohydrides
YND
BZ&* Cov
NaCH T,=16949.25 gas LF3 B-X 585-650 nm
~ By=0.285 LF?®
X33~ C..y Structure: MW2 0
Bo=0.378 MW2 A2 c
oV
To=15396.05 gas L¥
B,=0.292 LP
NaCD i
X2t Coy
X33 C.y
By=0.334 MW2? Approximate
Vib. type of Type
References sym. No. mode cm? Med. meas. Refs.
P 1 ND stretch 2230 gas LF 1
1J. Xin and L. M. Ziurys, Astrophys. 508 L109 (1998. I 2 Bend 400  gas LF 1
2J. Xin and L. M. Ziurys, J. Chem. Phy$10, 3360(1999. 3 3 YN stretch 770 gas LF 1
B,=0.300 LP?®
KCH References
X33~ Coy Structure: MW
B,=0.250 MW 1B. Simard, W. J. Balfour, M. Vasseur, and P. A. Hackett, J. Chem. Phys.
93, 4481(1990.
2B. Simard, Z. Jakubek, H. Niki, and W. J. Balfour, J. Chem. PHyld,
1483(1999.
KCD 37. 3. Jakubek, B. Simard, H. Niki, and W. J. Balfour, J. Chem. Phy8.
_ 3591(2000.
X3 Cov

By=0.221 MW
Reference

1J. Xin and L. M. Ziurys, J. Chem. Phy$10, 3360(1999.
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HccH MgSH

X Coy X Cs Structure: MW
Ap=9.6408); By=0.227;C,=0.221 MW

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs. Reference

11 2 Bend 549.5 Ar IR 1

P 3 CC stretch 1832.2 Ne IR 1 1A. Taleb-Bendiab and D. Chomiak, Chem. Phys. L8&4, 195 (2001).

1820.4 Ar IR 1

SrOH

Dcct

< . F 2 C.v o

oV T,=32985 gas LK F—X 297-304 nm

Vib. . Appro?lma;e . Ved Type Ref Vib. Approximate Type

sym. 0 type of mode cm ed. meas. els. sym. No.  type of mode cmt Med. meas. Refs.

po 1 CD stretch 2496.0 Ar IR 1 +

~ > Bend 4338 Ar R 1 p3 3 SrO stretch 592T gas LF 16

o 3 CC stretch 1735.1  Ne IR 1 A=22 gas LE®

1724.6 Ar IR 1 5
EZ* Cov
Reference Ty=29990 gas LI E—X 308-334 nm

Vib. Approximate Type

IL. Andrews, G. P. Kushto, M. Zhou, S. P. Willson, and P. F. Souter, J.sym. No. type of mode cmt Med. meas. Refs.
Chem. Phys110, 4457(1999.

po 3 SrO stretch 612T  gas LF 16
MgOH 5 22+ Coc\/
Tt e Structure: M3 T,=27698T gas LE D—X 353-361 nm
- Vib. Approximate Type
Vib. Approximate 1 Type sym. No.  type of mode cmt Med. meas. Refs.
sym. No.  type of mode cm Med. meas. Refs.
P 3 SrO stretch 630T  gas LF 16
11 2 Bend 1882)H gas LF 2
3t 3 MgO stretch 75 as LF -
g ®) g 2o C., o
Bo=0.494 MW T,=27303 gas LK C-X 354-383 nm
Approximate Type
Al
MgOD type of mode cm Med. meas. Refs.
_ II 2 Bend 255T(w) gas LF 16
X2zt C..*
Y A=2452(4) gas LI
— 6
Vib. Approximate Type B=0256 LF
sym. No.  type of mode cmt Med. meas. Refs.
B23* C.y Structure: LP
I 2 Bend 132H  gas LF 2 T,=16377.505(1) gas CLF>"1 B—X 580—611 nm
Bo=0.448 MW-3 Absorption maximum at 165%85) in a krypton matrix:
aanalysi¢ of rotational transitions which arise from states of MgOH and ViP: Approximate N Type
MgOD in which v, is vibrationally excited indicates that these species areSYM- ~ No.  type of mode  cm Med. meas.  Refs.
quasilinear. 1 2 Bend 400.84 gas  LF 3,11
o 3 SrO stretch 533.7 gas LF 15
References
Bo=0.252 LP

IW. L. Barclay, Jr., M. A. Anderson, and L. M. Ziurys, Chem. Phys. Lett.
196, 225(1992.

2p. R. Bunker, M. Kolbuszewski, P. Jensen, M. Brumm, M. A. Anderson,
W. L. Barclay, Jr., L. M. Ziurys, Y. Ni, and D. O. Harris, Chem. Phys. Lett.
239, 217(1995.

3B. P. Nuccio, A. J. Apponi, and L. M. Ziurys, J. Chem. Phg83 9193
(1995.

4A. J. Apponi, M. A. Anderson, and L. M. Ziurys, J. Chem. Phy41,
10919(1999.
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ATl Cey o 10D, A. Fletcher, K. Y. Jung, C. T. Scurlock, and T. C. Steimle, J. Chem.
To=14674.332(2) gas CLF571213 A—X 645-695 nm Phys.98, 1837(1993.

Absorption maximum at 145985) in a krypton matrixt An incompletely llF’- I. Presunka and J. A. Coxon, Can. J. Ch&f.1689(1993.

resolved absorption at 147@F) may be contributed either by SrOH -P.I. Presunka and J. A. Coxon, J. Chem. PHyX, 201(1994.

trapped in another matrix site or by the excitation of bending vibration in P I. Presunka and J. A. Coxon, Chem. PHy80, 97 (1995.
. Zhao, P. G. Hajigeorgiou, P. F. Bernath, and J. W. Hepburn, J. Mol.

the A stat
€A state. Spectroscl76 268(1996.
. M. D. Oberlander and J. M. Parson, J. Chem. Phg§ 5806 (1996.
Vib. Approximate Type 16 . !
sym. No. type of mode it Med. meas. Refs. M. S. Beardah and A. M. Ellis, J. Chem. Phyi4.0, 11244(1999.
11 2 Bend 381.36 gas LF 12
3 3 SrO stretch 542.6 gas LF 6,13 SrSH
A=263.93 gas LE -,
e=-0.0791 gas LB CA Cs o
B,=0.254 gas LF T,=15026 gas LE C-X 642-690 nm
X235+ Coy Structure: LEMW® Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
Vib. Approximate Type ; 3 1S stretch 269 LF 1
sym. No. typeof mode cm?! Med. meas. Refs. a rs strete 9as
P 1 OH stretch 376@0) gas LF 8 B2a” C.
11 2 Bend 363.69 gas LF 3,6,11,16 T0=14815 gas L[t E_;( 675—688 nm
st 3 SrO stretch 526.99 gas LF 3,6,13,16
479.3 Ar IR 5 A 2A C, o
=0.249 LPS&wo10 To=14293 gas LE A—X 686-727 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
SrOD
a’ 3 SrS stretch 270 gas LF 1
B¢ C.v Structure: LP -,
T,=16366.0083 gas LF4 B-X 607-611 nm XA’ Cs Structure: MV
Vib. Approximate Type Vib. Approximate . Type
sym. No. type of mode cmt Med. meas. Refs. sym. No. type of mode cm Med. meas. Refs.
I 2 Bend 31110) gas LF 3 a’ 3 SrS stretch 270 gas LF 1
EJr 3 SrO stretch 523.65 gas LF 3,14 AO_ 9. 70q3) BO 0.096; CO 0.095 MV\F
=0.228 LP
X 23+ C.y Structure: LB SrSD
Vib. Approximate Type T 2p7
1 x A Cs
sym. No.  type of mode cm Med. meas. Refs. =4.993; By=0.094; C,=0.092 MV\F
11 2 Bend 28210) gas LF 3
St 3 SrO stretch 51000 gas LF 3 References
470.6 Ar IR 5
=0.225 LP¥Mw® W. T. M. L. Fernando, R. S. Ram, L. C. O'Brien, and P. F. Bernath, J.
Phys. Chem95, 2665(1991).
2D. T. Halfen, A. J. A i, J. M. Th L. M. Zi . Chem.
References alfen, A. J. Apponi, J ompsen, and iurys, J. Chem

Phys.115 11131(2002.

1C. G. James and T. M. Sugden, Natdrzs, 333(1955.

2R. F. Wormsbecher, M. Trkula, C. Martner, R. E. Penn, and D. O. Harris BaOH
J. Mol. Spectrosc97, 29 (1983.

3J. Nakagawa, R. F. Wormsbecher, and D. O. Harris, J. Mol. Spec@@sc.

29+
37 (1983. 3, C.v o
M. A. Douglas, R. H. Hauge, and J. L. Margrave, High Temp. $£i201  T0=23057 gas LF D-X 413-454 nm
(1984). : .
5J. W. Kauffman, R. H. Hauge, and J. L. Margrave, High Temp. 8897  Vib. Approximate Type
(1984. sym. No. typeofmode cm! Med. meas. Refs.
8C. R. Brazier and P. F. Bernath, J. Mol. Spectrdsic} 163 (1985.
’T. C. Steimle, D. A. Fletcher, K. Y. Jung, and C. T. Scurlock, J. Chem.H+ 2 Bend 290T gas LF 8
Phys.96, 2556 (1992. Y 3 BaO stretch 563 gas LF 8

8C. N. Jarman and P. F. Bernath, J. Chem. PBYs1711(1992. B,=0.255(5) LM
9M. A. Anderson, W. L. Barclay, Jr., and L. M. Ziurys, Chem. Phys. Lett.
196, 166 (1992.
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VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 25
ca Cy A’ 2A Cuv
James and Sugdkfirst proposed the assignment to G&IT—X 25, gas LP
transition of BaOH emission bands near 500 nm in flames produced in the

A’—X 886—889 nm

Ba/H, /0, /N, system. Laser-excited fluorescence studies on the jet-cooledvib. Approximate Type
molecule by Ref. 8 support this identification, but a detailed assignment osym. No. type of mode cm? Med. meas. Refs.
the BaOH bands in this spectral region has not yet been achieved.

I 2 Bend 258 gas LF 5
~ +
Boy+ C 3 3 BaO stretch 469 gas LF 5
T,=13200.007(2) gas L¥® B-X 710-757 nm
Absorption maximum at 1310%5) in a krypton matrixé X 23+ C..y
Vib. Approximate Type Vib. Approximate Type
sym.  No. type of mode cm' Med. meas. Refs. sym. No. type of mode cm? Med. meas. Refs.
st 3 BaoO stretch 461@) gas LF 4 1 2 Bend 257.64) gas LF 4
BO= 0.213 Lr_4 E+ 3 BaO stretch 482(4) gas LF 4

413.6 Ar IR 3

Al Cay Bo=0.196 LFMW’

T,=11760(2) gas LF A-X 827-874 nm

Absorption maximum at 118925) in a krypton matrixé References
Vib. Approximate Type
sym. No. typeofmode cm® Med. meas. Refs. 'C. G. James and T. M. Sugden, Natuiz5, 333 (1955.
2M. A. Douglas, R. H. Hauge, and J. L. Margrave, High Temp $j.201
11 2 Bend 352 gas LF 5 (1984).
po 3 BaO stretch 458 gas LF 5 3J. W. Kauffman, R. H. Hauge, and J. L. Margrave, High Temp. 8897
— (1984.
A=635(1) LF 4S. Kinsey-Nielsen, C. R. Brazier, and P. F. Bernath, J. Chem. Fys.
2 698 (1986.
AA Cay - SW. T. M. L. Fernando, M. Douay, and P. F. Bernath, J. Mol. Spectrosc.
gas LP A’—X 848-888 nm 144, 344 (1990.
- 5T. Gustavsson, C. Alcaraz, J. Berlande, J. Cuvellier, J.-M. Mestdagh, P.
Vib. Approximate Type Meynadier, P. de Pujo, O. Sublemontier, and J.-P. Visticot, J. Mol. Spec-
sym. No.  type of mode cmt Med. meas. Refs. trosc. 145, 210(1991).
M. A. Anderson, M. D. Allen, W. L. Barclay, Jr., and L. M. Ziurys, Chem.
I 2 Bend 342 gas LF 5 Phys. Lett.205 415(1993.
2 3 Bao stretch 468 gas LF 2 8S. J. Pooley, M. S. Beardah, and A. M. Ellis, J. Electron Spectrosc. Relat.
B Phenom97, 77 (1998.
X2zt C.y Structure: LEMW?
Vib. Approximate Type HScO
sym. No.  type of mode cmt Med. meas. Refs.
I 2 Bend 341.66) gas LF 48 X Cs
5* 3 BaO stretch 492(8) gas LF 4,8 - -
430.1 Ar IR 3 Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
B,=0.217 LFMW’
a’ 1 ScH stretch 1391.1 Ar IR 1
3 ScO stretch 922.3 Ar IR 1
BaOD
B2x* C.y DScO
To=13177.318(3) gas LF B-X 730-759 nm  _
Bo=0.19 gas LE X Cs
AT C., Vib. Approximate Type
” - ~ =1
T,=11754(2) gas LE A-X 828-878 nm  SYM: No. type of mode cm Med. meas. Refs.
- a’ 1 ScD stretch 1004.2 Ar IR 1
Vib. Approximate Type 3 ScO stretch 9223  Ar IR 1
sym. No.  type of mode cmt Med. meas. Refs.
II 2 Bend 268 gas LF 5 Reference
3t 3 BaO stretch 451 gas LF 5

L. Zhang, J. Dong, and M. Zhou, J. Phys. Cheml(¥, 8882(2000.
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ScOH BUI® Cov o
T,=164485 gas LF B-X 539-613 nm
X C..y - -
Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode cmt Med.  meas. Refs.
=1
sym. No. type of mode cm Med. meas. Refs. s+ 3 YO stretch 565.20 gas LE 1
+
p 3 ScO stretch 765.6 Ar IR 1 B,=0270 LF
X s+ C.y Structure: LE
ScOD
Vib. Approximate Type
% sym. No. type of mode cmt Med. meas. Refs.
- I 2 Bend 313.73 gas LF 1
Vib. Approximate . Type st 03 YO stretch 673.82) gas LF 1
sym. No. type of mode cm Med. meas. Refs. 662.2WT Ar IR 2
3 ScO stretch 750.5 Ar IR 1 B,=0.290 LF
Reference
YOD
L. Zhang, J. Dong, and M. Zhou, J. Phys. Chem184 8882 (2000. _
cix* Cov
T,=184725 gas LF C—X 510-542 nm
HYO
Vib. Approximate Type
% c sym. No.  type of mode cmt Med. meas Refs.
S
- I1 2 Bend 339 gas LF 1
Vib. Approximate Type St 3 YO stretch 568 gas LF 1
sym. No. type of mode cm?t Med. meas. Refs.
Bo=0.247 LF
a’' 1 YH stretch 1316.2 Ar IR 1
3 YO stretch 809.6 Ar IR 1 B r2 C..y
To=16464.0 gas LE B-X 569-612 nm
Vib. Approximate Type
DYO sym. No. type of mode cm!? Med. meas. Refs.
X Cs 3t 3 YO stretch 550.86  gas LF 1
Vib. Approximate Type Bo=0.246 LF
sym. No. type of mode cmt Med. meas. Refs. .
Xz Cov
a’' 1 YD stretch 945.8 Ar IR 1
3 YO stretch 807.9 Ar IR 1 Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
Reference 1 2 Bend 237.4®) gas LF 1
3 3 YO stretch 655.38) gas LF 1
L. Zhang, L. Shao, and M. Zhou, Chem. Phg§2, 27 (2001). 651.2wT Ar IR 2
Bo=0.261 LF
YOH At equilibrium, the molecule is bent and this state is split iAtoand A”
states, but with a small barrier to linearity.
cizt Cuy
T,=18508.6 gas LF —X 508-540 nm References
Vib. N Appro;f(lmage 1 Med Type Ref IA. G. Adam, K. Athanassenas, D. A. Gillett, C. T. Kingston, A. J. Merer,
sym. 0. typeofmode  cm ed. meas els. J. R. D. Peers, and S. J. Rixon, J. Mol. SpectrdS 45 (1999.
I 2 Bend 457 gas LE 1 2L. Zhang, L. Shao, and M. Zhou, Chem. Phg32, 27 (2002).
3t 3 YO stretch 575 gas LF 1
By=0.271 LF
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VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 27
HLaO DzZrO
X G X
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a’ 1 LaH stretch 1180.2 Ar IR 1 1 ZrD stretch 1110.1 Ar IR 1
3 LaO stretch 758.6 Ar IR 1 3 ZrO stretch 907.4 Ar IR 1
Reference
DLaO
- IM. Zhou, L. Zhang, J. Dong, and Q. Qin, J. Am. Chem. Sk2, 10680
X Cs (2000.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. HHfO
a’ 753.1 Ar IR 1 -
X
Reference Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1
L. Zhang, L. Shao, and M. Zhou, Chem. Phg32 27 (200J. 1 HfH stretch 1626.5 Ar R 1
3 HfO stretch 902.9 Ar IR 1
HTiO
X DHfO
Vib. Approximate Type X
sym. No. type of mode crmt Med. meas. Refs.
- Vib. Approximate Type
1 TiH stretch 14833  Ar IR 1 sym. No.  type of mode  cm? Med.  meas. Refs.
3 TiO stretch 968.8 Ar IR 1
3 HfO stretch 900.9 Ar IR 1
DTiO Reference
X M. Zhou, L. Zhang, J. Dong, and Q. Qin, J. Am. Chem. SI22, 10680
(2000.
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
1 TiD stretch 10711 Ar IR 1 CuOH
3 TiO stretch 967.9 Ar IR 1 _
B A" Cs Structure: LE?
_ 13 B-X _
Reference T,=18406.779 gas CILF B—X 500-560 nm

IM. Zhou, L. Zhang, J. Dong, and Q. Qin, J. Am. Chem. Si®2, 10680

(2000.
HZrO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 ZrH stretch 1544.7 Ar IR 1
3 ZrO stretch 908.8 Ar IR 1

Ao=25.898;B,=0.382;C,=0.376 LF*3
AA C,

To=15911.546 gas LF
A,=18.316;B,=0.388;C,=0.378 LF

Structure: LE

X A/ Cs Structure: LESMwWS®
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a’ 2 Bend 7481) gas LF 1
727.7 Ar IR 2
3 CuO stretch 632.7 Ar IR 2

Ay=23.039;B,=0.392;C,=0.385 LFMW>
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CuOD X2 Cuy

Bla” C Vib. Approximate Type
T,=18422.335 gsas U B-X 500-560 nm sym. No. type of mode cmt Med. meas. Refs.
A,=14.235;B,=0.354;C,=0.344 LF*3 il 2 Bend 33%5) gas LF 1

B p 3 YbO stretch 529.34 gas LF 1
AlA Cs

T,=15911.095(3) gas LF Bo=0245 LF

Ag=10.714;B,=0.361;C,=0.346 LF

- Reference
XA Cs
1 .
Vib. Approximate Type T. C. Melville and J. A. Coxon, J. Chem. Phykl5 6974(200J.
sym. No. type of mode cmt Med. meas. Refs.
a' 2 Bend 5371)  gas LF 1 HCC
533.6 Ar IR 2
3 CuO stretch 635.1 Ar IR 2 3po Rydberg statét  C,,,
Ag=12.426;B,=0.366; C,=0.354 LF-MW® To=72100(1300) gas MPH
T,=51387(25)T Ar AP 195-160 nm
References
Vib. Approximate Type
M. Trkula and D. O. Harris, J. Chem. Phyz9, 1138(1983. sym. No. type of mode cm* Med. meas. Refs.
2J. W. Kauffman, R. H. Hauge, and J. L. Margrave, J. Phys. Ctadn. CC stretch 217@5)  Ar AB 8
33541(1985' Bend 63025° Ar AB 8
C. N. Jarman, W. T. M. L. Fernando, and P. F. Bernath, J. Mol. Spectrosc.
144, 286 (1990. ~ 6
4C. N. Jarman, W. T. M. L. Fernando, and P. F. Bernath, J. Mol. SpectroscB *A’ Cs Structure: LF o
145, 151 (1991). Ty<39157.4 gas LP36404EN30 B-X 250-313 nm
5C. J. Whitham, H. Ozeki, and S. Saito, J. Chem. Pfig§, 11109(1999. Approximately 30 emission bands of HCC have been assigned to
°C. J. Whitham, H. Ozeki, and S. Saito, J. Chem. P2, 641 (2000. transitions between a few common upper-state energy levels and KEC (

with appreciable bending excitation. Analysis of these bands has yielded
accurate vibrational and rotational constants for several excited ground-

AgOH state vibrational levels. However, a definitive assignment of the upper-
state energy levels has not been achieved.

X Cs Structure: MW-2 - -
A=2222(3);B=0.277;C=0.273 MW Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 2 Bend 775T gas LF 46
AgOD 3 CC stretch 1221T  gas LF 46
% c 70=287(13) ns gas L¥
A=11.92:B=0.259: C=0.253 MW A;=18.82(3);B;=1.278;C;=1.195 LF*

To<29360 Ar AB*®

An absorption band system between 340 and 246 nm, with band spacings of
approximately 2700, 1300 and 840 cth which has been observed on
vacuum UV photolysis of ¢€H, in an argon matrix is tentatively attributed

1C. J. Whitham, H. Ozeki, and S. Saito, J. Chem. Phg6, 11109(1999. to HCC.

2C. J. Whitham, H. Ozeki, and S. Saito, J. Chem. Ph¥£, 641 (2000.

References

AL C..y
T5=3692.61 gas CEM¥PE24
YbOH 3685.8 Ne AB®
3732 Ar AR
A1 C., In necén afmd argon matricels, a complic%saasorgtiog band system of HCC
_ ~ extends from approximately 3600 to 90U@. This band system is exten-
To=17998.62 gas LF A-X'520-580 nm sively perturbed by high vibrational levels of the ground state. A few of the
vib Approximate Tvoe individual bands have been observed in the gas phase by color-center laser
‘ PP . yp absorption®42% by high resolution emission spectroscépyr by time-
sym. No.  type of mode cm Med. meas. Refs. resolved emission spectroscoflyBecause of the extensive perturbations
I 2 Bend 3575) gas LE 1 and becagse pf the high energy input in th(_e gas-phase stu_dies, high ground-
S+ 3 YbO stretch 576) gas LE 1 state vibrational levels are prominent both in the gas

phasé®14:19.26.27.32:37.40-4248nd in neon and argon matric®s!38

Quasicontinuous 400—900 nm emission results on 136—110 nm photolysis
of C,H, or HCCBr in the gas phasé>**1The fluorescence lifetimes vary
from 6 to 20 us!*37 Unstructured emission from 1 to &m has been
detected® upon 193-nm photolysis of gas-phasgHz, with maximum in-
tensity between 3600 and 5000. The HCC fluorescence resulting from the

A=1350T gas LE
By=0.253 LF
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VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B)

193-nm photolysis of HCCBr extends from 500 nm tpu, 18 with lifetime
increasing from ca. ms near 500 nm to ca. 6@s near 4000. Unstructured
HCC emission between 400 and 500 nm has also been ob&trwed

29

cTheR(OOO) band of HCC is strongly perturbed by high vibrational energy
levels of the ground state which possé&8k vibronic symmetry. Accord-
ingly, there is extensive mixing of thdT vibronic levels in this spectral

vacuum UV irradiation of GH, isolated in the solid rare gases.

region, and designation of the band origin is approximté&41
9Derived from (v,+ v3) —[(v,+ v3) — v,]. The detailed assignment of{
+v3) is given in Ref. 27 and that ofvp+ v3) — v, in Ref. 26.
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Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.
CC stretch 218@5 Ar AB 8
Bend 52025° Ar  AB 8

Fluorescence observed on laser excitation between 34500 and @EDO
290 nm of gas-phase DCC from 2 to 1@s after its formation by 193 nm
photolysis of GD, has been attributéeto transitions of DCC between high

SPIE540 (Proc. Southwest Conf. Optigs322(1985.

18F, Shokoohi, T. A. Watson, H. Reisler, F. Kong, A. M. Renlund, and C.
Wittig, J. Phys. Chem90, 5695(1986.

1BW.-B. Yan, J. L. Hall, J. W. Stephens, M. L. Richnow, and R. F. Curl, J.
Chem. Phys86, 1657 (1987).

20R. A. Shepherd and W. R. M. Graham, J. Chem. PBgs2600(1987).

2IM. E. Jacox and W. B. Olson, J. Chem. Phg6, 3134(1987).

vibrational levels of the ground state and an undetermined excited staté?\.-B. Yan, C. B. Dane, D. Zeitz, J. Hall, and R. F. Curl, J. Mol. Spectrosc.

probablyB 2A.

| C.y
To=3594(50)T gas PE
<3800 Ar AB*

123 486(1987.
2H, Kanamori, K. Seki, and E. Hirota, J. Chem. Phgg, 73 (1987).
24M. Vervioet and M. Herman, Chem. Phys. Let#4, 48 (1988.
25H, Kanamori and E. Hirota, J. Chem. Phg@8 6699(1988.
26H. Kanamori and E. Hirota, J. Chem. Ph@9, 3962 (1988.

A complicated absorption band system extends to approximately 9700 iA'K. Kawaguchi, T. Amano, and E. Hirota, J. Mol. Spectro4@l, 58

neon and argon-matrix studies of DGEAs for HCC, the band system is

(1988,

extensively perturbed by high vibrational levels of the ground state. A few of 83. M. Brown and K. M. Evenson, J. Mol. Spectrod@1, 161(1988.
the bands, some of which arise from excited ground-state vibrational energfyJ. W. Stephens, W.-B. Yan, M. L. Richnow, H. Solka, and R. F. Curl, J.

levels, have been studied in the gas phase using infrared
absorptioﬁ2-29'33"‘4and photoelectron spectroscdiy.
X2zt Cuy
Vib. Approximate Type
sym. No. type of mode cm! Med. meas. Refs.
31 CD stretch 2537.1 Ne IR 38
11 2 Bend 288.21 gas PE,LMR 32,44
>t 3 CC stretch 1743.18 gas DL 25
1739.6 Ne IR 38,45
1746.3m Ar IR 1,3,20,21,45

Bo=1.203 MW

#Tentative assignment.
bObserved band spacingyg if upper state is linear.

laser Mol. Struct. 190, 41 (1988.

30T, R. Fletcher and S. R. Leone, J. Chem. P193;.871(1989.

31M. Bogey, C. Demuynck, and J. L. Destombes, Mol. Plfg 955(1989.

32K. M. Ervin and W. C. Lineberger, J. Phys. Che@%, 1167(1991).

33W.-B. Yan, H. E. Warner, and T. Amano, J. Chem. P94.1712(1991).

34T. A. Cool and P. M. Goodwin, J. Chem. Phyl, 6978(1997).

35Y.-C. Hsu, P.-R. Wang, M.-C. Yang, D. Papousek, Y.-T. Chen, and W.-Y.
Chiang, Chem. Phys. Lett90, 507 (1992.

36Y.-C. Hsu, J. J.-M. Lin, D. Papoek, and J.-J. Tsai, J. Chem. Phg8,
6690(1993.

STW.-B. Yan and T. Amano, J. Chem. Ph9, 4312(1993.

38D. Forney, M. E. Jacox, and W. E. Thompson, J. Mol. Spectrba@.178
(1995.

39E. SomeF. Remy, D. Macau-Hercot, |. Dubois, J. Breton, and H. Bredohl,
J. Mol. Spectroscl73 44 (1995.

40y._C. Hsu, Y.-J. Shiu, and C.-M. Lin, J. Chem. Phy63 5919(1995.

41C. Pfelzer, M. Havenith, M. Perid®. Mirtz, and W. Urban, J. Mol. Spec-
trosc.176, 28 (1996.
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42Y.-C. Hsu, F.-T. Chen, L.-C. Chou, and Y.-J. Shiu, J. Chem. Phs,

9153(1996.

4T, R. Taylor, C. Xu, and D. M. Neumark, J. Chem. Ph¢68 10018

(1998.

44C. Schmidt, M. PefigP. Mirtz, M. Wienkoop, M. Havenith, and W. Ur-

ban, J. Mol. Spectrosd.90, 112(1998.

451, Andrews, G. P. Kushto, M. Zhou, S. P. Willson, and P. F. Souter, J.

Chem. Phys110, 4457(1999.
48\W.-Y. Chiang and Y.-C. Hsu, J. Chem. Phyid1, 1454(1999.
4TW.-Y. Chiang and Y.-C. Hsu, J. Chem. Phyid2 7394(2000.
48H. S. P. Miller, T. Klaus, and G. Winnewisser, Astron. Astrophg&7,

L65 (2000.
HCSi
A2yt C.y Structure: LE®
To=11766.72 gas ABF*>"EME A-X 605-1300 nm
117493 Ne AB! A-X 656—852 nm
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
II 2 Bend 715 gas LF 4,5
St 3 CSi stretch 1167.7 gas AB,LFEM 3,56
11705 Ne AB 1
B,=0.635 ABLFEM®
X1 C.y Structure: LE®
Vib. Approximate Type
sym. No. type of mode cm' Med. meas. Refs.
11 2 Bend(w) 508.04) gas LF 7
(k23) 606.9 gas LF 7
(?Azp) 576.02) gas LF 7
(®Asgp) 505.42) gas LF 7
(123) 442.712) gas LF 7
3 3 CSi stretch 1014.29 gas ABEM 3,6
1010.4 Ar IR 2
A,=-69.81 gas ABLF*S
B,=0.580 ABLF*EM®
DCSi
AZ* Cuy
T,=11709.47 gas L¥ A-X 617-1290 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
I 2 Bend 558 gas LF 5
3t 3 SiC stretch 1127 gas LF 5
B,=0.543 LF
X211 C.y
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
11 2 Bend(w) 391.05) gas LF 7
(k23) 482.9 gas LF 7
(?Agp) 460.32) gas LF 7
(®Asgp) 389.82) gas LF 7
(123) 350.22) gas LF 7
3t 3 CSi stretch 980.5 gas LF 7
977.4 Ar IR 2
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A,=—69.94 gas LE
Bo=0.499 LP

®Reassigned to HCSi by Ref. 3.
References

M. Grutter, P. Freivogel, and J. P. Maier, J. Phys. Chenl®4, 275
(1997.

°D. S. Han, C. M. L. Rittby, and W. R. M. Graham, J. Chem. PH\@8
3504(1998.

3R. Cireasa, D. Cossart, and M. Vervloet, Eur. Phys. 2, 299 (1998.

4T. C. Smith, H. Li, and D. J. Clouthier, J. Am. Chem. Sd21, 6068
(1999.

5T. C. Smith, H. Li, D. J. Clouthier, C. T. Kingston, and A. J. Merer, J.
Chem. Phys112 3662(2000.

®R. Cireasa, D. Cossart, M. Vervloet, and J. M. Robbe, J. Chem. Bhgs.
10806(2000.

’T. C. Smith, H. Li, D. A. Hostutler, D. J. Clouthier, and A. J. Merer, J.
Chem. Phys114, 725(20012).

8T. C. Smith, D. J. Clouthier, and T. C. Steimle, J. Chem. Phg§, 817
(2001).

HCGe

A2yt C..y Structure: LE

T,=13901.83 gas L¥? A-X 555-730 nm

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.
I1 2 Bend 638 gas LF 2
N 3 CGe stretch 990 gas LF 2
B,=0.480 LF

X C..y Structure: LE

A=-3347 gas LFE?

Bo=0.429 LP

DCGe

AZ* Cov

T,=13845.33 gas L¥ A-X 555-730 nm

Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
II 2 Bend 497 gas LF 2
P 3 CGe stretch 952 gas LF 2
B,=0.409 LF
X211 Cuv
Bo=0.368 LF

References

1T, C. Smith, H. Li, and D. J. Clouthier, J. Am. Chem. Sd21, 6068
(1999.

2T. C. Smith, H. Li, D. J. Clouthier, C. T. Kingston, and A. J. Merer, J.
Chem. Phys112 8417(2000.
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cyc-HSi,
AB, Cay
T,=160T gas PE
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
a; 2 SiSi stretch 5220 gas PE 1
X2a, Coy
Reference

IC. Xu, T. R. Taylor, G. R. Burton, and D. M. Neumark, J. Chem. Phys.

108 7645(1998.

HCN*

B Cs
To=44140(10) gas P&

PEPICO measuremefitmdicate that this state is strongly predissociated.

H* and, at higher energies, CNhave been detected.

Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 CH stretch 119410) gas PE 7

2 Bend 33110) gas PE 7
AZx* Cv

To=3260(30) gas PHPE

The A and X states of HCN are strongly coupled by vibronic interaction.

A band assignment based @ initio calculation$ is supported by the

results of the TPE stud.

Vib. Approximate Type

sym. No. type of mode cm!? Med. meas. Refs.

st 1 CH stretch 310@10) gas PE 2

11 2 Bend 42830H  gas PE 2

st 3 CN stretch 20980) gas PE 2

X 20 Cuv

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

po 1 CH stretch 307(B0) gas PE 1
3049.9 Ne IR 5

11 2 Bend 76(30)T*  gas PE 1

st 3 CN stretch 180(B0) gas PE 1,2

DCN*

B C

S
To=44400(10) gas P¥

PEPICO measuremefitmdicate that this state is strongly predissociated.

Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a’ 1 CD stretch 98410 gas PE 7

2 Bend 25010) gas PE 7

A 25+ C..y

To=3114(30) gas PE

Vib. Approximate Type

sym. No. type of mode cmt? Med.  meas. Refs.
st 1 CD stretch 256@10) gas PE 2

II 2 Bend 32830)H gas PE 2

st 3 CN stretch 190480) gas PE 2
X1 Cay

Vib. Approximate Type

sym. No.  type of mode cm! Med. meas. Refs.
p 1 CD stretch 2374.1 Ne IR 5
pI 3 CN stretch 16880  gas PE 2

aRef. 2 gives 2980) for HCN™ and 23430) for HNC*.
References

ID. C. Frost, S. T. Lee, and C. A. McDowell, Chem. Phys. L28, 472
(1973. .

2C. Fridh and L. Abrink, J. Electron Spectrosc. Relat. Phenaim119
(1975.

3H. Koppel, L. S. Cederbaum, W. Domcke, and W. von Niessen, Chem.

Phys.37, 303 (1979.

4A. J. Lorquet, J. C. Lorquet, J. Delwiche, and M. J. Hubin-Franskin, J.

Chem. Phys76, 4692(1982.
5D. Forney, W. E. Thompson, and M. E. Jacox, J. Chem. P8ys1664
(1992.
5R. T. Wiedmann and M. G. White, J. Chem. Phy82, 5141(1995.
7J. H. D. Eland, T. Field, P. Baltzer, and D. M. Hirst, Chem. PI228 149
(1998.

HHgCl
X
Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
1 HgH stretch 2091.9 Ar IR 1
2076.0 Kr IR 1
2096.0 N IR 1
2 Bend 546.9 Ar IR 1
543.1
540.8 Kr IR 1
537.3
546.7 N IR 1
541.1
DHgCI
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 HgD stretch 1500.5 Ar IR 1
1503.5 N IR 1
Reference

IN. Legay-Sommaire and F. Legay, Chem. Phys. L3, 40 (1999.
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HTIO™ L. Andrews and T. R. Burkholder, J. Phys. Ched8, 8554 (1991).
8Y. Kawashima, P. Colarusso, K. Q. Zhang, P. Bernath, and E. Hirota, J.
X Mol. Spectrosc192, 152 (1998.
Vib. Approximate Type
sym. No. type of mode  cm? Med.  meas. Refs. HBCIT
1 TiH stretch 1341.8 Ar IR 1 % c
3 TiO stretch 933.4 Ar IR 1 v
Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
DTIO™ st 3 BCl stretch 112157  gas DL 1
% Bo=0.631 DL
Vib. Approximate Type Reference
sym. No. type of mode cm!? Med. meas. Refs.
IN. T. Hunt, Z. Liu, and P. B. Davies, Mol. Phy87, 205 (1999.
1 TiD stretch 978.3 Ar IR 1
3 TiO stretch 931.1 Ar IR 1
HBBr*
Reference
X C..y
IM. Zhou, L. Zhang, J. Dong, and Q. Qin, J. Am. Chem. Si®2, 10680 - -
(2000. Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3 3 BBr stretch 937.57 gas DL 1
HBO Bo,=0.462 DL
X C..y Structure: MW*9R8
Reference
Vib. Approximate Type
sym.  No. type of mode  cm' Med. meas.  Refs.  IN.T. Hunt, D. Collet, Z. Liu, and P. B. Davies, J. Chem. PHkl, 5905
1999.
II 2 Bend 754.42 gas DL 5 (1999
756.1m Ar IR 1,6,7
st 3 BO stretch 1825.56 gas DL 2 _
1822.3s  Ar IR 167 HCC
B,=1.308 DLMW3* Threshold for electron detachment from ground-state
HCC =23950(50) gas PF
X Coy
DBO
Vib. Approximate Type
X C.y sym. No.  type of mode cmt Med. meas. Refs.
. N 1 CH stretch 3318.5 Ar IR 4
Vib. Approximate Type
sym No ty‘[))?e of mode cmt Med my(fas Refs I 2 Bend 50820 gas PE 1
i : : : D 3 CC stretch 180@0) gas PE 1
st 1 BD stretch 2253.53 gas DL,EM 8 1773.0 Ne IR 2,4
2258.9w Ar IR 1,7 1770.5 Ar IR 4
11 2 Bend 608.36 gas EM 8
607.6m Ar IR 1,7
P 3 BO stretch 1647.69 gas DL,EM 8 —
1650.2m Ar IR 1,7 bCC
Threshold for electron detachment from ground-state
Bo=1.049 gas MW?
0 9 DCC =23990(50) gas PE
References -
X C..y
1
25. KR Lor)r/]'and E E Poner,hq. An(;.EChl_(le.m.tSGCG;] 630}3(&97])@ . Vib. Approximate Type
(igs%was ima, K. Kawaguchi, and E. Hirota, Chem. Phys. LE4t, sym. No.  type of mode crmt Med. meas. Refs.
3Y. Kawashima, Y. Endo, K. Kawaguchi, and E. Hirota, Chem. Phys. Lett.T] 2 Bend 39%40) gas PE 1
135 441(1987. P 3 CC stretch 170800 gas PE 1
4Y. Kawashima, Y. Er_1d0, and E. Hirota, J. Mol. Spectrds?3 116(1989. 1675.7 Ne IR 4
5J.E. Butler, unpublished data. 1676.7 Ar IR 4

6B. S. Ault, J. Mol. Struct222, 1 (1990.
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References K. Kawaguchi, C. Yamada, S. Saito, and E. Hirota, J. Chem. P8gs.
1750(1985.
12K Kawaguchi, A. R. W. McKellar, and E. Hirota, J. Chem. Ph§4, 1146

IK. M. Ervin and W. C. Lineberger, J. Phys. Che@s, 1167 (1991).

2D. Forney, M. E. Jacox, and W. E. Thompson, J. Mol. Spectrts8.680 (1988.

13J. M. Dyke, J. Chem. Soc., Faraday Tran83 69 (1987).

(1992. 14 .
D.-J. Liu, S.-T. Lee, and T. Oka, J. Mol. Spectro&28 236 (1988.
3
;I'l.glg.&Taylor, C. Xu, and D. M. Neumark, J. Chem. Phg88 10018 155 o Woods, Philos. Trans. R. Soc. London, SeB24, 141 (1988.

163, C. Owrutsky, E. R. Keim, J. V. Coe, and R. J. Saykally, J. Phys. Chem.
93, 5960(1989.

E. R. Keim, M. L. Polak, J. C. Owrutsky, J. V. Coe, and R. J. Saykally, J.
Chem. Phys93, 3111(1990.

18R. J. Foltynowicz, J. D. Robinson, E. J.@kerman, H. G. Hedderich, and

4L. Andrews, G. P. Kushto, M. Zhou, S. P. Willson, and P. F. Souter, J.
Chem. Phys110, 4457(1999.

_ i~ E. R. Grant, J. Mol. Spectros&99, 147 (2000.
cye HSI2 ¥R. J. Foltynowicz, J. D. Robinson, and E. R. Grant, J. Chem. Phys.
Threshold for electron detachment from ground-stats/c-HSi, 5224(200)).
=18640(80) gas PE 20R. J. Foltynowicz, J. D. Robinson, and E. R. Grant, J. Chem. Phys.
878(2001).
Reference

1C. Xu, T. R. Taylor, G. R. Burton, and D. M. Neumark, J. Chem. Phys. HNC
108 7645(1998.

Ra

T,=32850 gas AB A-X 250-305 nm
HCO+ Vib. Approximate Type
_ sym. No.  type of mode cmt Med. meas. Refs.
X C..y Structure: MW-*415

CN stretch 1005 gas uv 7

Vib. Approximate Type -
sym. No. type of mode cm?! Med. meas. Refs. X C.y Structure: MWH5912

" Higher vibrational levels of HNC;() have been analyzed by Ref. 13.
3 1 CH stretch 3088.74 gas LD,CC 5,6,16,17

II 2 Bend 829.72 gas DL,MPI  10,11,18 \jp. Approximate Type
st 3 CO stretch 2183.95 gas DL 78,14 sym. No. type of mode criit Med. meas. Refs.
— -4
Bo=1.488 M 3 1 NH stretch 3652.66 gas IR,EM 3,6,8,11,15-17
3643.1 Ne IR 10
3620s Ar IR 2
+ 3583s N Ar IR 1,2
DCO 3598.6 Kr IR 14
% 3577.0 Xe IR 14
Cov 3567s N IR 2
Vib. Approximate Type II 2 Bend 4476725.72 Agras IF\I’R,EM 28,17
sym. No. type of mode cm!? Med. meas. Refs. 5355 Ar R 1
P 1 CD stretch 2584.56 gas DL 12 478.2 Kr IR 14
T 2 Bend 666.0 gas PE,MPI  1,13,19,20 477.0 Xe IR 14
3t 3 CO stretch 1904.06 gas DL 9 559s N IR 2
- 3t 3 NC stretch 2023.86 gas IREM 8,1517
Bo=1201 MW 20254  Ne IR 10
2029w Ar IR 2
References 2032w N, Ar IR 1
2024.7 Kr IR 14
1J. M. Dyke, N. B. H. Jonathan, A. Morris, and M. J. Winter, Mol. Phys. ;82;\3 f\ie IIRR 214

39, 629(1980.

2
(l\qég];)gey, C. Demuynck, and J. L. Destombes, Mol. Ph43. 1043 Bo=1512 MW"3R®

3K. V. L. N. Sastry, E. Herbst, and F. C. De Lucia, J. Chem. Pi$s4169
(1981.

4R. C. Woods, R. J. Saykally, T. G. Anderson, T. A. Dixon, and P. G.
Szanto, J. Chem. Phyg5, 4256(1981).

5C. S. Gudeman, M. H. Begemann, J. Pfaff, and R. J. Saykally, Phys. Rev.
Lett. 50, 727 (1983.

8T. Amano, J. Chem. Phyg9, 3595(1983.

’S. C. Foster, A. R. W. McKellar, and T. J. Sears, J. Chem. P8iys578
(1984.

8p. B. Davies, P. A. Hamilton, and W. J. Rothwell, J. Chem. PB§s1598
(1984.

9S. C. Foster and A. R. W. McKellar, J. Chem. Phgs, 3424 (1984.

10p B, Davies and W. J. Rothwell, J. Chem. PH8%. 5239(1984).
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DNC poc*
X Cuy X Cuy
Bo=1.274 MW?P®
Vib. Approximate Type
sym. No. type of mode cm! Med. meas. Refs. References
+
2 ! ND stretch 2272%7%07 Ngeas IFLR 13'6 1C. S. Gudeman and R. C. Woods, Phys. Rev. 48t.1344(1982.
2769- A IR 5 2G. A. Blake, P. Helminger, E. Herbst, and F. C. De Lucia, Astrophys. J.
. s d 264, L69 (1983.
33s N Ar IR 1 3M. Bogey, C. Demuynck, and J. L. Destombes, J. Mol. Spectrbs.
l 2 Bend 374s Ar IR 2 4T. Nakanaga and T. Amano, J. Mol. Spectrok2l, 502 (1987).
413s N Ar IR 1 5T. Amano and A. Maeda, J. Mol. Spectro®63 140 (2000.
432s N IR 2
s* 3 NC stretch 1938.7 Ne IR 10
1940w Ar IR 2
1940w N, Ar IR 1 HCO
1937w IR 2
NZ 4p ZH(A//) Cs
By=1.273 MW T,=64073.5 gas Df42
*Tentative identification. Vib. Approximate Type
sym. No. typeofmode cm? Med. meas. Refs.
References a’ 2 Bend 863.66)  gas DR 40,42
1D. E. Milligan and M. E. Jacox, J. Chem. Phy8, 712 (1963. 3pa1 C..y
%D. E. Milligan and M. E. Jacox, J. Chem. Phy&, 278(1967). T,=45540.1(3.3) gas M@0 3p2—X 187-222 nm
3C. A. Arrington and E. A. Ogryzlo, J. Chem. Phy&3, 3670(1975.
4E. F. Pearson, R. A. Creswell, M. Winnewisser, and G. Winnewisser, Zyjib. Approximate Type
SNaturforsch.31a 1394(1976. sym. No. type of mode cmt Med. meas. Refs.
R. A. Creswell and A. G. Robiette, Mol. Phy36, 869 (1978.
SA. G. Maki and R. L. Sams, J. Chem. Phy&, 4178(1981). I 2 Bend 799.61.4%* gas MPI 28
7S. L. N. G. Krishnamachari and R. Venkatasubramanian, Spectrosc. Lett * 3 CO stretch 217B) gas MPI 20
19, 55 (1986.
8J. B. Burkholder, A. Sinha, P. D. Hammer, and C. J. Howard, J. Mol. A=0.9(3); e=0. 0718 gas MPP
Spectrosc126, 72 (1987). B=1.492(12) MPf
9R. C. Woods, Philos. Trans. R. Soc. London, SeB2%, 141 (1988. _
9D, Forney, W. E. Thompson, and M. E. Jacox, J. Chem. P8ys1664  BZ2A’ Cs Structure: MPI,LF4
(1992. T,=38695.48 gas
1E. Arunan, G. Manke II, and D. W. Setser, Chem. Phys. L2807 81 g6 F25:30.33.35.3639.43p | 295 EP0.35 B_X 235-475 nm
, 1993 _ _ 3859935 Ar ABS B-X 210-260 nm
T. Okabayashi and M. Tanimoto, J. Chem. PI88.3268(1993. 3856735 CO  ABS B_X 210-260 nm

3. J. North . A. Beth R.G. M Id, J. Mol.
18é, 3 4%rt(1r;9p7,) G ethardy, and R. G. Macdonald, J. Mo SPeCUrOSC e time measurements>>%"%give evidence for predissociation. Large

14M. Pettersson, J. Lundell, L. Khriachtchev, and Misn, J. Chem. ~decrease in fluorescence quantum yield above 41465.

151\PAhyr§1'elz03 ilSA(#ign% and K. Kawaguchi, J. Mol. Spectroge2 41 " Approximate Type
(1993 C ’ ’ 9 C - oP - sym. No. type of mode cm! Med. meas. Refs.
16G. He and R. G. Macdonald, Chem. Phys. L8a1, 175(1999. a 1 CH stretch 2506(@) gas EMLF 6,25,.29,
YA, G. Maki and G. Ch. Mellau, J. Mol. Spectros206, 47 (2002). MPI 30,33
183, Thorwirth, H. S. P. Miler, F. Lewen, R. Gendriesch, and G. Winnewis- 257029  Ar AB 5,11
ser, Astron. Astrophys363 L37 (2000. 257029) CO AB 5
2 Mixed 1380.92) gas LF,MPI  25,29,30
33
HocC* 137535 Ar  AB 5,11
5 137535 CO AB 5
X C..y Structure: MW 3 Mixed 1065.92) gas LF,MPI  25,29,30
33
Vib. Approximate Type 103535  Ar AB 5,11
sym. No. type of mode  cm?® Med.  meas. Refs. 103535 CO AB 5
st 1 OH stretch 3268.03 gas LD 4 Ap=15.976; 1/2By+Co)=1.151; 1/48,— Cy)=0.021 LF543

89(2) ns gas LF323537.38
By=1492 MW-21D* 0=89(2)ns g
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A2A"(TI) Cuv

To=9297(3) gas AB*4 F*2DM3ICRH!

A—X 460—860 nm

Bands withK’>0 are diffuse.

Vib. Approximate Type

sym. No. type of mode  cm?! Med. meas. Refs.

a’ 1 CH stretch 331®B) gas AB 1,3,8
2 Bend 805 gas AB 1,3,8
3 CO stretch 1812.2 gas AB 1,3,8

Togo=46(4) ns  LF®
By=1.34 UV38

X 2A C,

Structure: MW UV

Vibrational term energies up to 20777 have been reported by Ref. 36.

Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
a’' 1 CH stretch 2434.48 gas LFPE 17,18,25
DLLD 22,26
IR 23
2483m Ar IR 5
24423 Xe IR 45
2488m CcO IR 4
2 Bend 1080.76  gas Uv.Ls 1,38
LMR 9,10
LF 25,26
1087s Ar IR 5
1076.5 Xe IR 44,45
1090s CcO IR 2,4
3 CO stretch 1868.17 gas IR 12,23
LMR 13,25
1863vs Ar IR 5
1858.4  Xe IR 44,45
1856.6
1861vs CcO IR 2,4
Ap=24.329;By=1.494;C,=1.399 UV>8w16
DCO
4p 2TI(A") Cs
T,=64033.3 gas Df4?
Vib. Approximate Type
sym. No. type of mode cm?' Med. meas. Refs.
a’ 2 Bend 677.%) gas DR 40,42
3p Al C..y
T,=45444.0(3.6) gas MB}?® 3p?I1—X 187-229 nm
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
11 2 Bend 645.61.6% gas MPI 28
3* 3 CO stretch 1906) gas MPI 20
A=0.9(3); e=0.069 MPf®
B=1.221(12) MP{®

35
E A Cs
To=38629.50(3) gas MEJLF344046 B—X 236-450 nm
3856870) Ar AB® B-X 200-260 nm
3856935 CO AB® B—X 204-260 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 1 CD stretch 1944(2) gas MPI.LF 29,40,42,46
2 CO stretch-bend 1211.8) gas MPI,LF 29,40,42,46
115035 Ar AB 5
115035 CO AB 5
3 Bend+CO stretch  921.@) gas MPI,LF 29,40,42,46
92535 Ar  AB 5
92535 CO AB 5

Ap=9.172;B,=1.093;C,=0.974 LF046

AZA"(I0) C.y
To=9162(3) gas UV*HF*?°
Bands withK’>0 are diffuse.

A—X 460-860 nm

Vib. Approximate Type

sym. No. type of mode  crm! Med. meas. Refs.
st 1 CD stretch 2542) gas uv 1,3,8
II 2 Bend 641.77) gas uv 1,3,8

Bo=1.10 UV3®

X 2/ Cs
Vibrational term energies up to 18186 have been reported by Ref. 42

Vib. Approximate Type
sym. No. type of mode cm?' Med. meas. Refs.
a’ 1 CD stretch 1909.77 gas LMR,LF,SEP 14,26,40,42
1926s  Ar IR 5
1937s CO IR 4
2 Bend 846.5 gas UVLFSEP 1,3,8,26,40,42
850s  Ar IR 5
852s CO IR 2,4
3 CO stretch 179459 gas LMR,LF,SEP 14,26
40,42
1803m  Ar IR 5
1800m CO IR 2,4

Ap=14.734;B,=1.281;C,=1.171 UV38uw?*

fw, .
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Structure: MW
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HCF
E'A'(3p) o
To=62154(2) gas MPP
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 2 Bend 11284) gas MPI 15
3 CF stretch 1614 gas MPI 15




VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 37
Ala Cs Structure: ABLF®® %10 C,
To=17277.47 gas ABCL3LF5101 A-X 414-635nm = _
1732415 Ar AB? A-X 469-546 nm  Vib: Approximate . Type
Evidence has been obtaifédfor perturbation of theA state by high sym. No.  type of mode cm Med. meas. Refs.
vibrational levels of the ground state and by the low-lying triplet state. g 2 Bend 1046m Ar IR 2
- 3 CF stretch 11925) gas PE 12,14
Vib. Approximate Type 1183m Ar IR 2
sym. No. type of mode cm? Med. meas. Refs.
A,=8.828;B,=1.120;C,=0.990 LF
a’ 1 CH stretch 2852)T gas LF 16
2 Bend 1021.26 gas AB,LF 1,7 Ref
100020)  Ar AB 2 ererences
3 CF stretch 126@) gas LF 16
IA. J. Merer and D. N. Travis, Can. J. Physl, 1541(1966.
— . — : — 5 ’ s
Ao=2569,B,=1.162; CO; 1107 ABLF 2M. E. Jacox and D. E. Milligan, J. Chem. Phy, 3252 (1969.
70=245(10)us gas L e °R. I. Patel, G. W. Stewart, K. Castleton, J. L. Gole, and J. R. Lombardi,
71:257(16),&3, 7'2:].25(8)/LS gas E Chem. Physsz’ 461 (1980
~3nn 4M. N. R. Ashfold, F. Casfam G. Hancock, and G. W. Ketley, Chem. Phys.
a~A Cs » Lett. 73, 421(1980.
To=5210(140) gas PE 5M. Kakimoto, S. Saito, and E. Hirota, J. Mol. Spectro88, 290 (1981).
- 6T. Suzuki, S. Saito, and E. Hirota, J. Mol. Spectrd®@, 447 (1981).
Vib. Approximate Type 7K. Hakuta, J. Mol. Spectrosd.06, 56 (1984).
sym.  No. type of mode  cm' Med. meas. Refs.  8R J. Butcher, S. Saito, and E. Hirota, J. Chem. PB@s4000(1984.
; T. Suzuki, S. Saito, and E. Hirota, Can. J. PH§2.1328(1984.
a 2 Bend 10425  gas  PE 14 19y, Qiu, S. Zhou, and J. Shi, Chem. Phys. L86 93 (1987.
3 CF stretch 12325  gas PE 14 1T, Suzuki and E. Hirota, J. Chem. Phyg8, 6778(1988.
- 12K. K. Murray, D. G. Leopold, T. M. Miller, and W. C. Lineberger, J.
XA Cs Structure: ABLF®®SEP Chem. Phys89, 5442(1988.
137, Ibuki, A. Hiraya, K. Shobatake, Y. Matsumi, and M. Kawasaki, J.
Vib. Approximate Type Chem. Phys92, 4277(1990.
sym. No. type of mode cm? Med. meas. Refs. M. K. Gilles, K. M. Ervin, J. Ho, and W. C. Lineberger, J. Phys. Cheg).
1130(1992.
a’ 1 CH stretch 2643.04  gas SEP 11 15K, K. Irikura, J. W. Hudgens, and R. D. Johnson III, J. Chem. Ph§8,
2 Bend 1403.20 gas ABLF 17 1303(1995.
SEP 11 16T, W. Schmidt, G. B. Bacskay, and S. H. Kable, J. Chem. P1}.11277
1406w Ar IR 2 (1999.
3 CF stretch 11825 gas PE 12,14 M. Wagner, M. Gamperling, D. Braun, M. Prohaska, and Withter, J.
1181.5m Ar IR 2 Mol. Struct.517518 327 (2000.
Ay,=15.563;B,=1.223;C,=1.130 AB'LF°SEP'DRY’
HCCI
DCF AlA Cs Structure: AB
£ 1A’ (3p) C. T,=12280.411(2) gas ABB’%_IZZ‘”B A—X 550-820 nm
T,=62175(2) gas MPP Ar AB A—X 570-750 nm
Vib. Approximate Type Vib. Approximate Type
sym No. type of mode  cm' Med.  meas. Refs. sym. No. typeofmode cm' Med. meas Refs.
a’ 1 CD stretch 209%) gas MPI 15 a’ 2 Bend 873.0 gas AB 1,9
2 Bend 8713 gas MPI 15 85550) Ar AB 2
3 CF stretch 1582)  gas MPI 15 3 CCl stretch 987.4 gas AB 9
A LA C. Barrier to linearity=2250
_ 6 kY B,=0.609 AP
Ty=17293.426(3) gas CLF A-X 460-585 nm
. ’a3AN C
Vib. Approximate Type B S
sym. No.  type of mode cm? Med.  meas. Refs. To=1470(880) gas PE
a' 2 Bend 7805) gas cL 3 Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
A,=15.10;By=1.014;C,=0.945 LF
a’ 3 CCl stretch 85@0) gas PE 5,6
EV Cs
T,<5140(700) gas PE
Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
a’ 2 Bend 83425) gas PE 12,14
3 CF stretch 121@5) gas PE 12,14
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X 1A/ Cs Structure: ABLF*13 EV X Cs
T,=2006(8) gas LF
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 2 Bend 1195 gas LF 13
1201wm Ar IR 2,11 a’ 2 Bend 994 gas LF 9
1201 Kr IR 11 3 CBr stretch 733 gas PE,LF 29
3 CCl stretch 811.60 gas DL,LF 10,13
815s Ar IR 2,11 X 1a/ Cs Structure: AB>8
817 Kr IR 11
Vib. Approximate Type
— . — . — 3 12
Ao=15.759;B=0.605; Co=0.581  ABLFMW sym. No. type of mode cmt Med. meas. Refs.
a’ 2 Bend 1117.2 gas LF,AB 9,10
DCCI 3 CBr stretch 676 gas PE,LF 1,29
~ Ay=15.534;B,=0.429; C,=0.417 AB'-6810
AlAn CS o
To=12274 gas AB A—X 550—820 nm
Vib. Approximate Type DCBr
sym. No. e of mode cmt Med. meas Refs. ~
Y typ A A C.
a’ 2 Bend 657.2  gas AB 1 To=11966.28 gas LABSSSPLT A-X 550-970 nm
San Vib. Approximate Type
XA Cs sym. No.  type of mode cmt Med. meas. Refs.
Vib. Approximate Type a’ 2 Bend 608 gas LF 3,6
sym. No. type of mode cmt Med. meas. Refs. 3 CBr stretch 737T gas LF 3,6
a’ 3 CCl stretch 805s Ar IR 2 Ap=17.99(3) ABDL’
B,=0.383 AP
Ap=8.75;B,=0.557;C,=0.525 AB"
XA’ C,
References
Vib. Approximate Type
=1
1A. J. Merer and D. N. Travis, Can. J. Phyil, 525(1966. sym.  No. type of mode cm Med. meas. Refs.
zM. E. chox and D..E. Milligan, J Chem. Phy¥, 1626(1967). a’ 2 Bend 832.75 gas ABDLLF 6,7,10,11
M. Kakimoto, S. Saito, and E. Hirota, J. Mol. Spectro8¢, 194 (1983. 3 CBr stretch 663 gas LF 11
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A,=8.618;B,=0.394;C,=0.376 AB6810
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HCBr
AA Cs Structure: AB
To=11972.43 gas LipB4-6810 A—X 550-955 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas Refs.
a’ 2 Bend 828.7 gas LF 3,6

3 CBr stretch 783T gas LF 3

Barrier to linearity approximately 13590 abopf(eQOOO) 3
B, ~=0.437 AP
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HSIF "D. A. Hostutler, D. J. Clouthier, and R. H. Judge, J. Chem. Ptgg,
10728(2001).
AAY Cs Structure: LP-®
T,=23260.02 gas LE® A-X 390-470 nm i
HSICI
Vib. Approximate Type ~
sym. No. typeofmode cm! Med. meas. Refs. AlAY Cs Structure: UVLF?
_ 23 A_X _
@ 1 SiH stretch 1547  gas LF 56 To=20717.77 gas UYF A—X 410-600 nm
2 Bend 558 gas LF 2,5,6 ) ;
. >l Vib. Approximate Type
3 SIF stretch 857 gas LF 56 sym. No.  type of mode cmt Med. meas. Refs.
=175(6 L& :
;0 -9 3:(L9.)£S_ 0925129- C.—0516 LB-S a’ 1 SiH stretch 17471  gas LF 2
0~ - [ ]
Barrier to linearity=913020) LF® 2 B?nd 563.9  gas UVLF 12
3 SiCl stretch 532.3 gas UV,LF 1,2
e C Structure: LP4®7 70=432(20)ns gas LF
A;=9.8402); By=0.247;C(=0.240 U\ILF?
Vib. Approximate Type
sym. No.  type of mode cmt Med.  meas. Refs. % 1a’ Cs Structure: UVILF24
a ! SiH stretch 1;333(? g:rs :‘: Z Vib. Approximate Type
=1
2 Bend 860.8) gas LF 2.7 sym. No. type of mode cm Med.  meas. Refs.
_ 859m Ar IR 1 a’ 1 SiH stretch 1968B) gas LF 2,4
3 SiF stretch 83@) gas LF 7 2 Bend 806.62) gas UVLF 1,24
834s Ar IR 1 3 SiCl stretch 522@) gas UVLF 1,24
Ap=7.58;B,=0.564;C,=0.524 LP* A,=7.587;B,=0.246;C,=0.238 U\ILF?
DSiF DSiCl
Z 1 A CS A 1 A Cs o
T,=23338.723(6) gas LF A-X 383-453 nm  To=20773.43 gas UWF? A-X 410-600 nm
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs. sym. No. type of mode cmt Med.  meas. Refs.
a’ 1 SiD stretch 11743  gas LF 6 a’ 1 SiD stretch 13008  gas LF 2
2 Bend 4248  gas LF 6 2 Bend 408.6  gas UVLF 1,2
3 SiF stretch 854.4  gas LF 6 3 SiCl stretch 5432  gas LF 2
A,=5.086;B,=0.518;C,=0.467 LF 70=437(20) ns gas LF
Ap=5.269; B;=0.235;C,=0.224 U\ALF?
S’( 1p7 CS ~
XA Cs
Vib. Approximate Type - -
sym.  No. type of mode  cm! Med. meas. Refs. Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 SiD stretch 140@) gas LF 7
1387m Ar IR 1 a’ 1 SiD stretch 1434 gas LF 2,4
2 Bend 640.75) gas LE 6,7 2 Bend 593.4 gas LF 2,4
638w Ar IR 1 3 SiCl stretch 518.(B) gas LF 2,4
3 SiF stretch 8396) gas IR ! Ag=3.970;B,=0.240; C,=0.226 UALF?
833m Ar IR 1

A,=3.997;B,=0.549;C,=0.481 LF
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HSIBr HSil
AAY Cs Structure: UVLF? Alar Cs Structure: AB
T,=19902.851(7) gas UWF? A-X 429-620 nm  T,=18259.02 gas AHF2 A-X 460-560 nm
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode cmt? Med. meas. Refs. sym. No. type of mode cmt Med. meas Refs.
a’ 1 SiH stretch 1787.0 gas LF 2 a’ 1 SiH stretch 1852.5 gas LF 2
2 Bend 535.3 gas UV,LF 1,2 2 Bend 485.0 gas AB,LF 1,2
3 SiBr stretch 4165 gas UVLF 1.2 3 Sil stretch 335.7 gas LF 2
Ap=9.897(2);By=0.159;C,=0.155 U\LF? 70=1.23(3)us gas LE
70=598(18) ns gas L¥ Ag=9.807;B,=0.118;C,=0.116 AB'LF?
X 1A/ Cs Structure: UVLF?3 XA C, Structure: ABLF?
Vib. Approximate Type Vib. Approximate Type
sym. No. typeof mode cm? Med. meas. Refs.  sym. No.  type of mode cm? Med. meas. Refs.
a’ 1 SiH stretch 1976 gas LF 2,3 a’ 2 Bend 727 gas AB 1
2 Bend 772.8) gas UV,LF 1-3 2 Sil stretch 350.0 gas LF 2
3 SiBr stretch 412, UV,LF 1-3
or strete ®  gas Ao=7.557;By=0.118;C,=0.116 AB'
Ao=7.576(8);By=0.158;C,=0.155 U\ALF?
, DSil
DSiBr _
N AN Cs s
ATA Cs s T,=18302.96 gas ABF? A-X 460-560 nm
To=19953.677(5) gas ¥ A—X 464-502 nm
Vib. Approximate Type
Vib. Approximate Type sym. No. type of mode cmt Med. meas Refs.
sym. No.  type of mode cmt Med.  meas. Refs. -
a’ 1 SiD stretch 1356T gas LF 2
a’' 1 SiD stretch 1325.6 gas LF 2 2 Bend 368 gas AB,LF 1,2
2 Bend 375.9 gas LF 2 3 Sil stretch 325 gas LF 2
3 SiBr stretch 434.3 gas LF 2 70=122(9us gas LE
70=586(21) ns gas L¥ Ag=5.198;B,=0.112;C,=0.110 LF
Ap=5.274(3);By=0.151;C,=0.146 LF
B References
XA Cs
i 1J. Billingsley, Can. J. Phys0, 531(1972.
vib. Approximate 4 Type 2D. J. Clouthier, W. W. Harper, C. M. Klusek, and T. C. Smith, J. Chem.
sym. No. type of mode cm Med. meas. Refs. Phys.109, 7827 (1998.
a’' 1 SiD stretch 1440 gas LF 2,3
2 Bend 562.8) gas LF 3
3 SiBr stretch 407.@) gas LF 2,3 HGeCl
Ap=3.956(3);By=0.153;C,=0.148 LF A i c. Structure: LB4
T,=21514.68 gas CiLF3* A—X 439-520 nm
References
Vib. Approximate Type
1G. Herzberg and R. D. Verma, Can. J. Ph¥8, 395 (1964. sym. No. type of mode cm' Med. meas. Refs.
2 : A
Z_.gl;grjanto, W. W. Harper, and D. J. Clouthier, J. Chem. Ph9§, 10189 a 1 GeH stretch 12629 gas LF 2
3D. A. Hostutler, N. Ndiege, D. J. Clouthier, and S. W. Pauls, J. Chem. 2 Bend 431@)  gas CLLF 2-4
3 GeCl stretch 398(@) gas LF 4

Phys.115 5485(2007).
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70=548(19) ns gas LF
Ay=7.9613); By=0.151:C,=0.147 LF



VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B) 41
X 1a/ Cs Structure: LB DGeBr
Vib. Approximate Type e
sym No type of mode cm? Med meas Refs AA Cs
ym. - P ' ' " T,=20746.43 gas LE A-X 462-482 nm
a’ 1 GeH stretch 1862w Ar IR 1 - -
2 Bend 706 gas CL 2 Vib. Approximate Type
3 GeCl stretch 439.2 gas CL 2 sym. No. type of mode cm!? Med. meas. Refs.
A,=6.748(15);B,=0.149;C,=0.146 LF a’ 1 GeD stretch 1047(8) gas LF 3
2 Bend 312.12) gas LF 3
3 GeBr stretch 278(3) gas LF 3
DGeCl 70=733(37)ns gas L¥
A,=4.21q4); B,=0.080;C,=0.079 LP
RlAn CS o <,
T,=21614.48 gas LF A-X 441-462 nm XA Cs
Vib. Approximate Type Vib. Approximate . Type
sym. No. typeof mode cm! Med. meas. Refs. sym.  No. type of mode  cm Med.  meas.  Refs.
a’ 1 GeD stretch 979@ gas LE 4 a’' 1 GeD stretch 1336vs Ar IR 1
2 Bend 321®) gas LF 4 2 Bend s02m - Ar IR 1
3 GeCl stretch 398(9) gas LE 4 3 GeBr stretch 281ms Ar IR 1
70=527(26) ns gas LF A,=3.305(13);B,=0.080; C,=0.078 LF
Ap=4.145(3);B=0.149;C,=0.142 LF
~ References
XA Cs
- IR. J. Isabel and W. A. Guillory, J. Chem. Ph{g, 1116(1972.
;ﬁ?,n No Apr;r(;);lmigee criit Med R:aes Refs 2H. Ito, E. Hirota, and K. Kuchitsu, Chem. Phys. Let#7, 235 (1991).
ym. - ' ) ’ SW. W. Harper and D. J. Clouthier, J. Chem. Phy88 416 (1998.
a’' 1 GeD stretch 1343vw Ar IR 1

Ag=3.435(14);B,=0.148;C,=0.143 LF

HGel
References Alp C. Structure: LE
T,=18929.29 gas LF A—X 482-529 nm
!R. J. Isabel and W. A. Guillory, J. Chem. Ph¥&, 1197 (1971).
2R. I. Patel and G. W. Stewart, Can. J. Ph§5, 1518(1977). Vib. Approximate Type
3H. lto, E. Hirota, and K. Kuchitsu, Chem. Phys. Let5 384 (1990. sym. No. typeof mode cm! Med. meas. Refs.
4W. W. Harper and D. J. Clouthier, J. Chem. Phy88, 416 (1998.
a’ 1 GeH stretch 1542(3) gas LF 1
2 Bend 337.12) gas LF 1
3 Gel stretch 2032 as LF 1
HGeBr @® g
70=1.515(4)us gas LE
Alar C, Structure: LE® A,=8.052; B,=0.055;C,=0.055 LF
T,=20660.30 gas L% A-X 450-500 nm .
XA C, Structure: LB
sym. No. type of mode  cm? Med. meas. Refs.
a’ 1 GeH stretch 1380(8) gas LF 3
2 Bend 419.9) gas  LF 23 DGel
3 GeBr stretch 280(2) gas LF 3 -~
AlA// CS s
7=736(24) ns gas LF T,=19001.76 gas LF A-X 496-527 nm
A,=8.184(4);B,=0.082;C,=0.081 LP
~ Vib. Approximate Type
2 . 3
XA Cs Structure: LE sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type a’' 1 GeD stretch 1144(2) gas LF 1
sym. No. type of mode cmt Med. meas. Refs. 2 Bend 250.2) gas LF 1
3 Gel stretch 205@) gas LF 1
a’ 1 GeH stretch 1858vs Ar IR 1
2 Bend 695T gas LF 2 70=152(3)us gas LR
701m Ar IR 1 Ao=4.158;B,=0.055;C,=0.054 LF
3 GeBr stretch 283s Ar IR 1

Ao=6.736(14);B,=0.081;C,=0.080 LF

X A/ C,
Ao=3.424;B,=0.056;C,=0.055 LF
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IW. W. Harper, C. M. Klusek, and D. J. Clouthier, J. Chem. PH@9,

9300(1998.
HON
X C.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’' 1 OH stretch 3467.2wm Ar IR 1
2 Bend 1095.6vs Ar IR 1
DON
X C,
Vib. Approximate Type
sym. No. type of mode cm? Med.  meas. Refs.
a’' 1 OD stretch 2563.6wm Ar IR 1
2 Bend 868.8s Ar IR 1
3 ON stretch 1149.0vs Ar IR 1
Reference

1G. Maier, H. P. Reisenauer, and M. De Marco, Angew. Chtt, 113
(1999; Angew. Chem. Int. Ed38, 108(1999.

BiOH

ALAR C,

Tp=22782 gas L

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a’' 3 BiO stretch 272 gas LF 2
70=0.92(3)us gas LE

Ag—1/2(Bo+Cy)=23.99(5) LF

a,A® Cs

To=11326(50) gas LF

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a’ 3 BiO stretch 52070) gas LF 2

S'( 3Ara Cs

T,=6183.8(3) gas Ct?

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.
a’ 3 BiO stretch 522 gas LF 2

Ag—1/2(Bo+Cy)=23.09 LF

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

;(zAua C,
T,=6171.4 gas CL
Ay—1/2(Bg+Cp)=22.6 CL*

X,A"—X,A’ 1580—1677 nm

X A8 C,
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 OH stretch 366@&0) gas LF 2

3 BiO stretch 504.@) gas CL,LF 1,2
Ag—1/2(Bg+Cy)=23.47(6) CI1?
BiOD
ALAR C,
To=22815 gas L
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 3 BiO stretch 266 gas LF 2
Ag—1/2(Bg+Cy)=12.68(2) LE
a.A’? Cs
To=11294(50) gas L¥F
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 3 BiO stretch 52070) gas LF 2
X A8 C,
T,=6179.3(2) gas Ct?
Ag—(Bo+Co)=12.37(2) LP
')2 2A//a Cs _ ~
T,=6168.1 gas CL X,A"—X A’ 1582-1665 nm
Ay—1/2(Bo+Cp)=12.0 CL*
X A" C,
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 1 OD stretch 266%50) gas LF 2

3 BiO stretch 492.6) gas CLLF 1,2
Ag—1/2(Bo+Co)=12.49(2) CLLF?

#Fine structure component of electronic state.

References

LE. H. Fink, O. Shestakov, and K. D. Setzer, J. Mol. Spectrh88, 163

(1997).

20. Shestakov, R. Gielen, and E. H. Fink, J. Mol. Spectrd€2, 111

(1998.
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HPCI DO,
A Cs A2 C,
T,=21305(6) gas EM A-X 420-590 nm  T,=7041.1(1) gas ABEM1921 A-X 1.13-2.12um
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs. sym. No. type of mode cm? Med. meas. Refs.
a’ 2 Bend 6224) gas EM 1 a’ 3 OO stretch 94(28) gas AB,EM 8,19
3 PCI stretch 52@) gas EM 1 I
A,=11.1477); B;=0.970;C,=0.887 EM
¥ 2An ~
XA Cs X 2A” CS
Vib. N Appro>f<ima:je 1 Med Type Ref Vib. Approximate Type
sym. 0. type of mode cm ed. meas. els. sym. No. type of mode cm? Med. meas. Refs.
a 2 Bend 8682)  gas EM 1 a’ 1  ODstretch  2549.22 gas  LDDL 31
2529.2 Ne IR 36
Reference 25295 M Ar IR 14,7
2521 (0} IR 32
. 2 Bend 1020.16 LMR,DL 22,33
IM. J. Bramwell, D. M. Rogers, J. J. W. McDouall, and J. C. Whitehead, en 10373 W R a
Chem. Phys. Lett331, 483 (2000. : ©
1019.9 8 Ar IR 1,4,7
1024 (e} IR 32
3 OO stretch 1121.47 gas LMR,DL 22,33
HO, 1124.7 Ne IR 36
Broad, unstructured gas-phase absorption between 200 and 280 nm, with 11229 wf  Ar IR 7
0 3,5,6,37
maximum near 205 nri’ Ag=11.194;B,=1.056;
~ Cp=0.961 MW427344E\W214] R2223E SRS
A Cs
T,=7029.688 gas ABEM01619.203541 A-X 1.13-2.12um Refined value from unpublished Fourier transform spectra.
Vib. Approximate Type References
sym. No. type of mode cm? Med. meas. Refs.
a' 1 OH stretch 3268.5 gas EM 35 ID. E. Milligan and M. E. Jacox, J. Chem. Phya8, 2627 (1963.
2 Bend 1285 gas EM 35 2J. Troe, Ber. Bunsenges. Phys. Chét8. 946 (1969.

3 OO stretch 929.068 gas AB,EM 15,19,28,35 3H. Kijewski and J. Troe, Int. J. Chem. Kine&, 223(1971); Helv. Chim.

Acta 55, 205 (1972.
_ B _ T~ _ 6,20,41 )
Ag=20.486;B,=1.021;C,=0.968 EM 4M. E. Jacox and D. E. Milligan, J. Mol. Spectrost2, 495 (1972.

5T. T. Paukert and H. S. Johnston, J. Chem. PB#s2824(1972.

XA Cs Structure: MWUVZLMRESRAR® 6C. J. Hochanadel, J. A. Ghormley, and P. J. Ogren, J. Chem. BBys.
_ 4426(1972.
Vib. Approximate Type ’D. W. Smith and L. Andrews, J. Chem. Phy), 81 (1974.
sym. No. type of mode cm* Med. meas.  Refs. 8H. E. Radford, K. M. Evenson, and C. J. Howard, J. Chem. P6ys3178
, (1974,
a 1 OH stretch 3::’3261'20 N%as IRLD 356 9H. E. Hunziker and H. R. Wendt, J. Chem. Ph§8, 4622(1974.
. 10K . H. Becker, E. H. Fink, P. Langen, and U. Schurath, J. Chem. Fftys.
34125 § Ar IR 1,4,7 4623(1974).
3400 Q IR 32 113 T, Hougen, J. Mol. Spectross4, 447 (1975.
2 Bend 1391.75 gas DLIR 24,39 123, T. Hougen, H. E. Radford, K. M. Evenson, and C. J. Howard, J. Mol.
1397.8 Ne IR 36 Spectrosc56, 210 (1975.
1388.5v8  Ar IR 1,47 1Y, Beers and C. J. Howard, J. Chem. Ph§8. 4212 (1975.
1392 Q IR 32 14Y. Beers and C. J. Howard, J. Chem. Ph§4, 1541(1976.

3 OO stretch 1097.63 gas LMR 1829 154, E. Hunziker and H. R. Wendt, J. Chem. Ph§é, 3488(1976.
DL,JIR  29,38,39 8p_ A, Freedman and W. J. Jones, J. Chem. Soc., Faraday Tra8s2Q7

1100.3 Ne IR 36 (1976.
1101.1 & Ar IR 1,47 7S, Saito, J. Mol. Spectros65, 229 (1977).
1109 o IR 32 183, W. C. Johns, A. R. W. McKellar, and M. Riggin, J. Chem. P88,
3957(1978.
Ag=20.356;B,=1.118;C;=1.056 LMR121fw 317 2EMIO R 19K. H. Becker, E. H. Fink, A. Leiss, and U. Schurath, Chem. Phys. béft.
191(1978.

20R. P. Tuckett, P. A. Freedman, and W. J. Jones, Mol. F3i§s379(1979.

2IR. P. Tuckett, P. A. Freedman, and W. J. Jones, Mol. P3i5s103(1979.

22A. R. W. McKellar, J. Chem. Phy€1, 81 (1979.

23C. E. Barnes, J. M. Brown, and H. E. Radford, J. Mol. Spectr84c179
(1980.

24K. Nagai, Y. Endo, and E. Hirota, J. Mol. Spectro88, 520 (1981).

A, Charo and F. C. De Lucia, J. Mol. Spectro8d, 426 (1982.

26C. Yamada, Y. Endo, and E. Hirota, J. Chem. PIg&.4379(1983.
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273, Saito, Y. Endo, and E. Hirota, J. Mol. Spectrda8, 183 (1983.

28K. J. Holstein, E. H. Fink, and F. Zabel, J. Mol. Spectrd%;.231(1983.

293, W. Buchanan, B. A. Thrush, and G. S. Tyndall, Chem. Phys. 168,
167 (1983.

30M. S. zahniser and A. C. Stanton, J. Chem. PI83.4951(1984.

31K. G. Lubic, T. Amano, H. Uehara, K. Kawaguchi, and E. Hirota, J.
Chem. Phys81, 4826(1984).
32H. Bandow and H. Akimoto, J. Phys. CheB8, 845 (1985.

33H. Uehara, K. Kawaguchi, and E. Hirota, J. Chem. Pi8#55479(1985.

34T, J. Sears, G. A. Takacs, C. J. Howard, R. L. Crownover, P. Helminger,

and F. C. De Lucia, J. Mol. Spectroskl8 103(1986.

35E. H. Fink, H. Kruse, and D. A. Ramsay, Paper WF2, 42nd Symposium onX 2A”

Molecular Spectroscopy, Columbus, Ohio, June 1987.

38W. E. Thompson and M. E. Jacox, J. Chem. Pi9js.3826(1989.

87J. N. Crowley, F. G. Simon, J. P. Burrows, G. K. Moortgat, M. E. Jenkin,
and R. A. Cox, J. Photochem. Photobiol. A: Chesf, 1 (1991).

38D, D. Nelson, Jr. and M. S. Zahniser, J. Mol. Spectrdsf, 527 (1991).

393, B. Burkholder, P. D. Hammer, C. J. Howard, J. P. Towle, and J. M.
Brown, J. Mol. Spectrosc51, 493(1992.

40K. V. Chance, K. Park, K. M. Evenson, L. R. Zink, and F. Stroh, J. Mol.
Spectroscl72 407 (1995.

4E. H. Fink and D. A. Ramsay, J. Mol. Spectro485, 304 (1997).

42K, V. Chance, D. A. Ramsay, and E. H. Fink, J. Mol. Spectr@8y, 123
(2002).

JACOX
DS,
A Cs s
To=7264(15) gas Ct A—X 950-2100 nm
Vib. Approximate Type
sym. No.  type of mode crmt Med. meas. Refs.
! 3 SS stretch 5025 gas CL 4
Cs
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 2 Bend 69620) gas CL 4
3 SS stretch 5910) gas CL 4
=5.184;B,=0.260;Co=0.247 MWP®
References

1G. Porter, Discuss. Faraday S@&.60 (1950.

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

3R. K. Gosavi, M. deSorgo, H. E. Gunning, and O. P. Strausz, Chem. Phys.

HS, Lett. 21, 318(1973.
4K. J. Holstein, E. H. Fink, J. Wildt, and F. Zabel, Chem. Phys. LEIS,
gas AB~® 297-380 nm 1(1985.
- 5S. Yamamoto and S. Saito, Can. J. PH§R.954 (1994).
Vib. Approximate Type 6S. H. Ashworth, K. M. Evenson, and J. M. Brown, J. Mol. Spectrdse,
sym No. type of mode cm? Med. meas. Refs. 282 (1995.
"E. Isoniemi, L. Khriachtchev, M. Pettersson, and M.s&en, Chem.
a’ 1 SH stretch 2500T gas AB 3 Phys. Lett311, 47 (1999.
2 Bend 900T  gas AB 3 8M. Tanimoto, T. Klaus, H. S. P. Mler, and G. Winnewisser, J. Mol.
3 SS stretch 600T gas AB 3 Spectrosc199 73 (2000.
A Cs
To=7255(7) gas Ct A-X 950-2100nm  HQO
Vib. Approximate Type Threshold for electron detachment from ground-state, HO879050)."2
sym. No.  type of mode cm? Med.  meas. Refs. _
YN
XA Cs
a’ 3 SS stretch 504) gas CL 4
A,=9.7(5) CLl Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
IV ING . .8
XA Cs Structure: MW a’ 3 00 stretch 77®50 gas  PE 1
Vib. Approximate Type
sym. No. type of mode cm! Med. meas. Refs. _
a’ 1 SH stretch 2463T Ar IR 7 DO,
2460T Threshold for electron detachment from ground-state;D9879C(140).1
2 Bend 9048) gas CL 4 B
903T Ar IR 7 XA Cs
3 SS stretch 598) gas CL 4
5 267, 5 MVWPBLMRE Vib. Approximate Type
=9.906; Bo=0.267; C,=0.259 sym. No.  type of mode cmt Med.  meas. Refs.
a’ 3 OO stretch 90@50) gas PE 1
References
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1J. M. Oakes, L. B. Harding, and G. B. Ellison, J. Chem. PI88;.5400
(1985.

2E. P. Clifford, P. G. Wenthold, R. Gareyev, W. C. Lineberger, C. H. DePuy,
V. M. Bierbaum, and G. B. Ellison, J. Chem. Phy{€9, 10293(1998.
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HOCI HOBr
~ In the gas phase, a prominent absorption maximum near 2885100 has
. ,1 4,12
X Cs Structure: IR*MW been assignéd1°!to HOB.
Vib. Approximate Type In the gas phase, an absorption maximum near 35028600 has been
sym. No. type of mode cm?' Med. meas. Refs. assignel®'®*'to HOB.
a’ 1 OH stretch 3609.48 gas IR 26.7.11.15 In the gas phase, a relatively weak absorption maximum and a maximum in
3581 Ar IR 3 the production of OH near 457 n@1900 is believed to arise from exci-
. . o X 11
5 Bend 123862 gas IR 15,6,8,0,11,13 tation of HOBr to a dissociative triplet state!
1239 Ar IR 3 = VPR
3 OClstretch 72436 gas IR 56,811,13 X Cs Structure: MWIR
728 A IR 3 ) .
' Vib. Approximate Type
Ay=20.464;B,=0.504;C,=0.491 |R11151fy410 sym.  No. type of mode  cm! Med. meas. Refs.
a’ 1 OH stretch 3614.90 gas IR 2,7
3590 Ar IR 1
en . gas
DOCI 2 Bend 1162.57 IR 4
~ 1164 Ar IR 1
X Cs 3 OBr stretch 620.2 gas IR 2,45
626.0 Ar IR 1
Vib. Approximate Type ;
sym. No. type of mode cmt' Med. meas. Refs. Ag=20.470;B,=0.353;C,=0.346 MWIR
a’' 1 OD stretch 2665.58 gas IR 1,2,11,14,18
2647 Ar IR 3
2 Bend 909.63 gas IR,DL  1,11,14,17 DOBr
911 Ar IR 3 ~
3 OCl stretch 72325 gas IR 11,14 X Cs
728 A IR 3 ] :
' Vib. Approximate Type
Ap=11.052;B,=0.477;C,=0.456 IR*4MwW*12 sym. No. type of mode  cm? Med.  meas. Refs.
a’ 1 OD stretch 2668.79 gas IR 12
References 2652 Ar IR 1
2 Bend 854 Ar IR 1
1K. Hedberg and R. M. Badger, J. Chem. Phi8. 508 (1951). 3 OBr stretch 621.8 Ar IR 1

2R. A. Ashby, J. Mol. Spectros@3, 439 (1967).

31. Schwager and A. Arkell, J. Am. Chem. S®9, 6006 (1967).

4A. M. Mirri, F. Scappini, and G. Cazzoli, J. Mol. Spectros:8, 218
(1971). References

ZR. A. Ashby, J. Mol. Spectrosd0, 639(1973.
F. Su, J. G. Calvert, C. R. Lindley, W. M. Uselman, and J. H. Shaw, J. 11, Schwager and A. Arkell, J. Am. Chem. S, 6006(1967).

Phys. Chem83, 912(1979. 2 .
7 |. Barnes, V. Bastian, K. H. Becker, R. Overath, and T. Zhu, Int. J. Chem.
J. S. Wells, R. L. Sams, and W. J. Lafferty, J. Mol. Spectrdst.349 Kinet. 21, 499 (1989).

(1979. 3 .
s = . Y. Koga, H. Takeo, S. Kondo, M. Sugie, C. Matsumura, G. A. McRae, and
H. Niki, P. D. Maker, C. M. Savage, and L. P. Breitenbach, Chem. Phys. E. A. Cohen, J. Mol. Spectrost38, 467 (1989.

Lett. 66, 325 (1979. .
SR. L. Sams and W. B. Olson, J. Mol. Spectro84, 113 (1980). s g MeRae and . £ Coner, J. Wiol. Spectrote gﬁgs(lglj’gé 676
104, E. Gillis Singbeil, W. D. Anderson, R. W. Davis, M. C. L. Gerry, E. A. ('1992 P ' : ' - Phys.

Cohen, H. M. Pickett, F. J. Lovas, and R. D. Suenram, J. Mol. Spectrosc.GJ J. Orlando and J. B. Burkholder, J. Phys. Chegy.1143(1995

103 466 (1984. 7 i
1 . E. A. Cohen, G. A. McRae, T. L. Tan, R. R. Friedl, J. W. C. Johns, and M.
C. M. Deeley and I. M. Mills, J. Mol. Spectrost14, 368(1985. Nod., J. Mol. Spectrosci73 55 (1995,

12 0
W. D. Anderson, M. C. L. Gerry, and R. W. Davis, J. Mol. Spectrdas, 8T. Benter, C. Feldmann, U. Kirchner, M. Schmidt, S. Schmidt, and R. N.

117 (1986. ‘
13 Schindler, Ber. Bunsenges. Phys. Ch&9. 1144 (1995.
W. J. Lafferty and W. B. Olson, J. Mol. Spectrod2Q 359 (1986. °R. J. Barnes, M. Lock, J. Coleman, and A. Sinha, J. Phys. Chef453

14C. M. Deeley, J. Mol. Spectros¢22, 481 (1987). (1096
1507 ; .
M.-L. Junttila, W. J. Lafferty, and J. B. Burkholder, J. Mol. Spectrdsi#, 100, v, Rattigan, D. J. Lary, R. L. Jones, and R. A. Cox, J. Geophys. Res. D

583 (1994.
16 o . 101, 23021(1996.
M. Bellini, P. De Natale, L. Fusina, and G. Modugno, J. Mol. Spectrosc.llT' Ingham, D. Bauer, J. Landgraf, and J. N. Crowley, J. Phys. Chem. A

172 559(1995.
. 102, 3293(1998.
173, Vander Auwera, J. Kleffmann, J.-M. Flaud, G. Pawelke, FigBy D.
Hurtmans, and R. Resse, J. Mol. Spectros@04, 36 (2000). T. L. Tan and K. L. Goh, J. Mol. Spectrost99, 87 (2000.
18.-J. Zheng, O. N. Ulenikov, E. S. Bekhtereva, Y. Ding, S.-G. He, S.-M.
Hu, X.-H. Wang, and Q.-S. Zhu, J. Mol. Spectro209 105 (200J).

Ap=11.027;B,=0.331;C,=0.321 MWAIR'?
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HOI CIHCI™
In the gas phase, broad absorption maxima at 29380 nm and 24610  An absorption maximum which appeared at 287 nm in argon-matrix studies
(406 nm have been assignttb HOI. of the 122-nm photolysis of Ar:HCI or Ar:}O:Cl, samples and in argon-
_ matrix studie8 of the electron bombardment of Ar:HCI samples has been
X assigned to an electronic transition of CIHCI
Vib. Approximate Type X D.p, Structure: DI®
sym. No. type of mode cmt Med. meas. Refs.
' 1 OH h 3625.84 IR 2,3 Vib. Approximate Type
a stretc ) 9as ' sym. No. type of mode crmt Med. meas. Refs.
3597m N IR 1
2 Bend 1069.8 gas IR 2 37 1 Sym. stretch 263%4 Ne IR 8
1075 Ar IR 1 259.3° Ar IR 1-3,7,9,10
1103m N IR 1 252.8 Kr IR 7,9
3 Ol stretch 577 Ar IR 1 248.8 Xe IR 7
575m N IR 1 Sy 3 Asym. stretch ~ 722.90  gas DL 5
Ao=20.935,B,=0.279;C,=0275 EM rre e RO
695.68 Ar IR 1-3,7,9,10
662.8 Kr IR 7,9,10
DOI 644.1  Xe IR 7
% Bo=0.0974 DL
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas. Refs. CIDCI™
a’ 1 OD stretch 2653 N IR 1 %
2 Bend 808 N IR 1
3 Ol stretch 571 N IR 1 Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
References 3 1 Sym. stretch 26 Ar IR 1-3,9
2559  Kr IR 7
IN. Walker, D. E. Tevault, and R. R. Smardzewski, J. Chem. Ps§564 st 3 Asym. stretch ~ 496.2 Ne IR 8
(1978. 489.3
2|, Barnes, K. H. Becker, and J. Starcke, Chem. Phys. 196, 578 463 Ar IR 1-3,10
,1992. _ 4377 Kr IR 7,10
J. J. Klaassen, J. Lindner, and S. R. Leone, J. Chem. Rifys.7403
(1996.
4D. Bauer, T. Ingham, S. A. Carl, G. K. Moortgat, and J. N. Crowley, J. aattributed by Ref. 1 to the uncharged species. Reassigned to the anion by
Phys. Chem. ALO2, 2857(1998. Ref. 2, and Ref. 3 demonstrated that the absorptions did not appear when
the atoms were present but a supplementary high energy source suitable for
inducing photoionization or electron transfer was not. The increase in the
NeHF* rate of isotopic exchange in tHéCl+HCl reaction for vibrationally ex-
cited HCF indicates that there is a potential barrier, rather than a minimum,
v for the CIHCI neutral species.
X C..y b
(vi+vs)—vs.
Vib. Approximate Type
sym. No. type of mode  cm? Med.  meas. Refs. References
3 1 NeH stretch 29247  Ne IR 1
st 3 HE stretch 2218.4 Ne IR 1 1P. N. Noble and G. C. Pimentel, J. Chem. P@.3165(1968.
2D. E. Milligan and M. E. Jacox, J. Chem. Ph8, 2034(1970.
3C. A. Wight, B. S. Ault, and L. Andrews, J. Chem. Phg§, 1244(1976.
4M. Kneba and J. Wolfrum, J. Phys. Che88, 69 (1979.
NeDF+ SK. Kawaguchi, J. Chem. Phy88, 4186(1988.
6J. Hacaloglu and L. Andrews, Chem. Phys. L&80, 274 (1989.
X c M. Rasaen, J. Seetula, and H. Kunttu, J. Chem. PI9g;.3914(1993.
i 8D. Forney, M. E. Jacox, and W. E. Thompson, J. Chem. Ph§3.1755
Vib. Approximate Type 9(1993' .
sym. No. type of mode ot Med. meas. Refs. 10N. Lega_ly-Sommalre and F. Legay, Chem. Phys. L3194, 40 (1999.
T. D. Fridgen, X. K. Zhang, J. M. Parnis, and R. E. March, J. Phys. Chem.
3* 3 DF stretch 1663.0 Ne IR 1 A 104, 3487(2000.
Reference

1C. L. Lugez, M. E. Jacox, and R. D. Johnson IlI, J. Chem. Ph{§.5037
(1999.
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HXeCl

In a xenon matrix, an unstructured absorption maximum at 40856 nm)
has been assignétb HXeCl.

HArF
X Cony
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3t 1 HAr stretch 20208  Ar IR 1,2
2016.3
1969.5
11 2 Bend 697.0  Ar IR 1,2
693.8
687.0
3t 3 ArF stretch 435.7 Ar IR 1
DArF
X Couy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
P 1 DAr stretch 14973  Ar IR 1,2
1493.8
1466.3
11 2 Bend 513.0 Ar IR 1
3t 3 ArF stretch 435.3 Ar IR 1
3Relatively great thermal stabilify.
References

L. Khriachtchev, M. Pettersson, N. Runeberg, J. Lundell, and iR,
Nature(London 406, 874 (2000.

2L. Khriachtchev, M. Pettersson, A. Lignell, and M. $#aen, J. Am. Chem.

Soc.123 8610(2007).

HKrClI

In a krypton matrix, a maximum in the photodecomposition cross section o?(

HKrCl has been observBdear 35700280 nnj.

X C.v

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3t 1 HKTr stretch 1476vs  Kr IR 1

11 2 Bend 544w Kr IR 1

DKrCl

X C.y

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3t 1 DKTr stretch 1106s Kr IR 1
References

IM. Pettersson, J. Lundell, and M."8&aen, J. Chem. Physl02, 6423
(1995.

L. Khriachtchev, M. Pettersson, J. Lundell, and M.s&en, J. Chem.

Phys.114, 7727(2001).

X C.v

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

po 1 HXe stretch 1611.8 Ne IR 2
1664 Kr IR 1
1649 Xe IR 1,3

DXeCl

X Cy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3 1 DXe stretch 1172.1 Ne IR 2
1198 Xe IR 1

References

IM. Pettersson, J. Lundell, and M."8aen, J. Chem. Physl02 6423
(1995.

2M. Lorenz, M. R&aen, and V. E. Bondybey, J. Phys. Cheml®4, 3770
(2000.

3J. Ahokas, K. Vaskonen, J. Eloranta, and H. Kunttu, J. Phys. Chelrfi4A
9506 (2000.

HXeBr

In a xenon matrix, an unstructured absorption maximum at 38268 nm)
has been assign&tb HXeBr.

C..y

Vib. Approximate Type

sym. No. type of mode crmt Med. meas. Refs.

3t 1 HXe stretch 14525 Ne IR 2,3
1524 Kr IR 1
1504vs Xe IR 1,4

II 2 Bend 489w Xe IR 1

DXeBr

X Cony

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3t 1 DXe stretch 1064.1 Ne IR 3
1100s Xe IR 1

References

IM. Pettersson, J. Lundell, and M."8aen, J. Chem. Physl02 6423
(1995.

2M. Lorenz, D. Kraus, M. Rsinen, and V. E. Bondybey, J. Chem. Phys.
112 3803(2000.
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3M. Lorenz, M. Raaen, and V. E. Bondybey, J. Phys. Chenil@4, 3770
(2000.

4J. Ahokas, K. Vaskonen, J. Eloranta, and H. Kunttu, J. Phys. CherBi4A
9506 (2000.

HXel

In a xenon matrix, an unstructure absorption maximum at 313%6 nm
has been assignétb HXel.

References

V. E. Bondybey and G. C. Pimentel, J. Chem. Pt56.3832(1972.

2D. E. Milligan and M. E. Jacox, J. Mol. Spectrogts, 460 (1973.

3L. Andrews, B. S. Ault, J. M. Grzybowski, and R. O. Allen, J. Chem.
Phys.62, 2461(1975.

4C. A. Wight, B. S. Ault, and L. Andrews, J. Chem. Phg§, 1244(1976.

SH. M. Kunttu and J. A. Seetula, Chem. Ph{89, 273(1994).

5N. Legay-Sommaire and F. Legay, Chem. Phys. 124, 40 (1999.

’T. D. Fridgen, X. K. Zhang, J. M. Parnis, and R. E. March, J. Phys. Chem.
A 104, 3487(2000.

X C..,
Vib. Approximate Type +
sym. No. type of mode cmt Med. meas. Refs. HKrz
3 1 HXe stretch 1193vs  Xe IR 1-4 % D.p
11 2 Bend 450w Xe IR 1,3
s* 3 Xel stretch 146T Xe IR 3 Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Sy 1 Sym. stretch 155 Kr IR 47,8
DXel s 3 Asym. stretch  885.3T  Ar IR 5,6
u
~ 853.2nf Kr IR 1-4,7,8
X C.y
Vib. Approximate Type +
sym. No. type of mode cm? Med. meas. Refs. DKFZ
3t 1 DXe stretch 893vs Xe IR 1-3 % D
woh
References Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
IM. Pettersson, J. Lundell, and M. 8aen, J. Chem. Physl02 6423 s+ 1 Sym. stretch 165 Kr IR 48
(1995. g Asym. stretch 6257  Ar IR 5
2M. Pettersson, J. Nieminen, L. Khriachtchev, and Ms&an, J. Chem. 2y ym- 606nF Kr R 148
Phys.107, 8423(1997. o
3J. Lundell, M. Pettersson, L. Khriachtchev, M. d&aen, G. M. Chaban,
and R. B. Gerber, Chem. Phys. Le222, 389 (2000. Hvitvy)—vs.

4J. Ahokas, K. Vaskonen, J. Eloranta, and H. Kunttu, J. Phys. Chei@4A
9506 (2000.

HAry

X D..h

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
3 1 Sym. stretch 237 Ar IR 5

S 3 Asym. stretch ~ 903.4wfn  Ar IR 1,2,4-6
DAr;

X D.n

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
S 3 Asym. stretch ~ 644s  Ar IR 1-5,7

X vitwg)—vs.

PReassignment proposed by Ref. 6.

“Assigned in Ref. 1 to vibration of uncharged(bt D) atoms trapped in the

Kr lattice. Reassigned by Ref. 2 to the cation. Reference 3 demonstrated
that the 852 cm' absorption did not appear when H atoms were present but

a supplementary high energy source suitable for inducing photoionization
or electron transfer was not.

References

V. E. Bondybey and G. C. Pimentel, J. Chem. PI86.3832(1972.

2D. E. Milligan and M. E. Jacox, J. Mol. Spectrogts, 460 (1973.

3C. A. Wight, B. S. Ault, and L. Andrews, J. Chem. Phg§, 1244(1976.

4H. M. Kunttu and J. A. Seetula, Chem. Phyi89, 273(1994).

5T. D. Fridgen and J. M. Parnis, J. Chem. Phi89, 2155(1998.

6J. Lundell, M. Pettersson, and M. 8aen, Phys. Chem. Chem. Phyls.
4151(1999.

’N. Legay-Sommaire and F. Legay, Chem. Phys. 124, 40 (1999.

8T. D. Fridgen, X. K. Zhang, J. M. Parnis, and R. E. March, J. Phys. Chem.
A 104, 3487(2000.

PAssigned in Ref. 1 to vibration of uncharged(t D) atoms trapped in the
Ar lattice. Reassigned by Ref. 2 to the cation. Peak at 644 cwas
prominent in deuteron radiolysis experimeht@eference 4 demonstrated

that the absorptions did not appear when H or D atoms were present but a

supplementary high energy source suitable for inducing photoionization or
electron transfer was not.
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HXe;' 5M. Kraas and P. Guler, Phys. Status Solidi A30, K229 (1992.
5M. Creuzburg and J. Eberlein, Chem. Phys. L285, 379 (1998.

X D . . .
8.3. Triatomic Nonhydrides
Vib. Approximate Type
sym. No.  type of mode cmt? Med. meas. Refs. L] 3
s 1 Sym. stretch 124.4%  Ar IR 2,3 o .
11867  Kr IR 23 CE Din - .
111.9 Xe IR 1,4 To=21541 gas MPI C—-X 450-472 nm
5038 Asym. stretch ~ 828.1T  Ar IR 23 B=0.57 MPf
78177 Kr IR 2,3 ~
729.9 Xe IR 1,4 AZE" DSy o
To=145755 gas MBPSDR"® A—X 660—706 nm
+ Vib. Approximate Type
DXe, sym. No. typeofmode cm' Med. meas. Refs.
% D 1 Sym. stretch 261.4 gas MPI 6
~h 2 1126  gas MPI 6
Vib. Approximate Type B=0.57 MPf. A,=0.738; B,=0.398; G:=0.255 DR
sym. No. type of mode cmt Med. meas. Refs.
X 2E’ 2 Structure: MP?t
;1 Sym. stretch 1180  Xe IR 14 XE sh ructure
9
P 3 Asym. stretch 528.1T Kr IR 2 Vib. Approximate Type
516.7 Xe IR 14 sym. No. type of mode cm? Med. meas. Refs.
dReassignment proposed by Ref. 3. a; 1 Sym. stretch 302 gas MPI 3
O(vy+vg) = vs. 303 Xe Ra 1

References Barrier to pseudorotaticn26; pseudorotation frequenep4 MPF
B=0.584 MPf. A,=0.705; B=0.468; G,=0.278 DR

1H. Kunttu, J. Seetula, M. Rénen, and V. A. Apkarian, J. Chem. Phgs, aSubject to dynamic Jahn—Teller distortion.
5629(1992.

2T. D. Fridgen and J. M. Parnis, J. Chem. Phi89, 2155(1998.

3J. Lundell, M. Pettersson, and M. &aen, Phys. Chem. Chem. Phyls. References

4141(1999.

4T. D. Fridgen, X. K. Zhang, J. M. Parnis, and R. E. March, J. Phys. Chem. M. Moskovits and T. Mejean, Surf. Scl56, 756 (1985.

A 104, 3487(2000. 2].-P. Wolf, G. Delactaz, and L. Wete, Phys. Rev. Let63, 1946(1989.

3Ph. Dugourd, J. Chevaleyre, M. Broyer, J. P. Wolf, and L .stép Chem.
Phys. Lett.175, 555 (1990.
4J. Blanc, M. Broyer, J. Chevaleyre, Ph. Dugourd, Hhkug, P. Labastie,

Kr,H? M. Ulbricht, J. P Wolf, and L. Wete, Z. Phys. DL9, 7 (1991).

_ 5Ph. Dugourd, J. Chevaleyre, R. Antoine, M. Broyer, J. P. Wolf, and L.
A Woste, Chem. Phys. Let25 28 (1994).

To=64500 Kr AB"® 6H.-G. Kramer, M. Keil, C. B. Suarez, W. Demitder, and W. Meyer,

In a Kr matrix, unstructured emission with maximum at 496(D2 Chem. Phys. Lett299, 212(1999.

nm)1-4 M. Keil, H.-G. Kramer, A. Kudell, M. A. Baig, J. Zhu, W. Demtder, and
=48 ns Kr EM W. Meyer, J. Chem. Phy413 7414(2000.

8W. Meyer, M. Keil, A. Kudell, M. A. Baig, J. Zhu, and W. Denidler, J.
Chem. Phys115, 2590(2001).

Kr,D
A Nag
T,=64800 Kr AB"® o .
In an Ar matrix, unstructured emission with maximum at 507597 nm® DE"("A) D3n(Cay) o
In a Kr matrix, unstructured emission with maximum at 497201 nm2*  gas MPf>1DP[2pE D—-X 410-440 nm
=58ns Ar EM Fragments into Nat Na in less than 1 p¥.
46 ns Kr EM -
ZEH 2A D C,.)2
#Excimer. Extensive delocalization of positive charge in Kr and Xe matrices$0:2(08i)3 gas T\;(ﬁ'if’%jpl&lz &—% 467—481 nm
References Higher vibrational bands are predissociafed.

Vib. Approximate Type
IM. Creuzburg and F. Wittl, J. Mol. Struc222, 127 (1990. sym. No. type of mode cm! Med. meas. Refs.
2M. Kraas and P. Guler, Chem. Phys. Lettl74, 396 (1990. -
3F. Wittl, M. Creuzburg, and R. Schriever, J. Lum#&/49, 611 (1997). a; 1 Sym. stretch 135 gas MPIPF 8

“H. Kunz, J. G. McCaffrey, M. Chergui, R. Schriever,. @nal, V.
Stepanenko, and N. Schwentner, J. Chem. P9§s1466(1991).
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Extensive vibronic structure has been tentatively assfgtednergy levels

derived from excitation ob,(e'), perturbed by dynamic Jahn—Teller inter-

action.
70=7(3)ns gas MPI
Thrag= 1.12 ns for the lowest vibrational level. MBI

E// ZBZ
TP=19200 gas DPf

B2A; D2, Structure: MP#
To=16124.46 gas MPTS1720-2Hp2TPE¥DR?®  B_X 550-625 nm

Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
128 gas MPI, TPE 1,3,18
105 gas MPILTPE 18
74 gas MPI,TPE 18

75(16255)=14(5) ns gas MPI

75/(17418)=7(3) ns gas MPI
Ap=0.082(2);B,=0.138(4);C,=0.051 MPF224

Vibronic pseudorotation occufs,with a beat structure period of
approximately 3 p7:202%

2%’ Dan

To=15791.3%x He LF7%® 2%E'-1*A) 616—649 nm

e’ 2 Asym. stretch ~ 88.2 He LF 27

AZE"(?Ay) D3r(Coy)? Structure: MP}>16
T,=14894.769(4) gas MPP4-61113151626

DPIDR?® A—X 658—675 nm
Vib. Approximate Type
sym. No. type of mode cm®  Med. meas. Refs.
1 Sym. stretch 150 gas MPI 11
2 Bend 127 gas MPI 4,6,11,26
3 Asym. stretch 47 gas MPI 4,6,11

MARILYN E. JACOX

A,=0.179; B,=0.085; C,=0.057 MP}>162HR?®

@Distorted by Jahn—Teller interaction.
Band maximum.
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A’ 2A; Dan
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Ks
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Sym. stretch 81.5 Kr Ra 1
Deformation 61.0 Kr Ra 1
Reference

IA. Kornath, R. Ludwig, and A. Zoermer, Angew. Chetd.0, 1620(1998;
Angew. Chem. Int. Ed37, 1575(1998.

Rb
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Sym. stretch 53.9 Ar Ra 1
Deformation 38.3 Ar Ra 1
Reference

IA. Kornath, A. Zoermer, and R. Ludwig, Inorg. CheB88, 4696(1999.

Cs;
X
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
Sym. stretch 39.5 Ar Ra 1
Deformation 24.4 Ar Ra 1
Reference

IA. Kornath, A. Zoermer, and R. Ludwig, Inorg. CheB88, 4696(1999.

Hf;

In an argon matrix, overlapping absorption maxima are obsémeti6500,
16390, 16260, and 1615606, 610, 615, and 619 nm, respectiyely

E Dsp

To=785.4(2) ArRa

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 150.3 Ar Ra 1
e’ 2 Deformation 108.7 Ar Ra 1

D Dan

T,=642.8(5) ArRa

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 149(9) Ar Ra 1

e’ 2 Deformation 108.®) Ar Ra 1

51
C
To=609.6(5) ArR&
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
116.711.39  Ar Ra 1
B
To=413.4(6) ArR&
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 Sym. stretch 141(1.1) Ar Ra 1
A Dan
T,=319.0(3) ArR&
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
a; 1 Sym. stretch 152(3) Ar Ra 1
e’ 2 Deformation 102.@.9 Ar Ra 1
X E’ Dan
Vib. Approximate Type
sym No. type of mode cm? Med. meas. Refs.
a; 1 Sym. stretch 1425 Ar Ra 1
Reference

1H. Wang, Z. Hu, H. Haouari, R. Craig, Y. Liu, J. R. Lombardi, and D. M.
Lindsay, J. Chem. Phy4.06, 8339(1997).

Tas
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 Sym. stretch 251.2 Ar Ra 1
Reference

L. Fang, X. Shen, X. Chen, and J. R. Lombardi, Chem. Phys. Bag.

299 (2000.

Crs

In an argon matrix, an absorption maximum at 2098@7 nm behaves
appropriately for assignment to £? The corresponding maximum ap-

pears in a krypton matrix at 2088879 nm.*

X D3y

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.
a; 1 Sym. stretch 400 Ar Ra 2

e’ 2 Deformation 302 Ar Ra 2
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2L. Fang, B. Davis, H. Lu, and J. R. Lombardi, J. Phys. Cherh08 9375
(2002).

Fe;
X
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
Sym. stretch 249T Ar Ra 1
Reference

IT. L. Haslett, K. A. Bosnick, S. Fedrigo, and M. Moskovits, J. Chem.
Phys.111, 6456(1999.

Rus
T,=581.5 ArR&
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 Sym. stretch 303.4 Ar Ra 1
Reference

L. Fang, X. Shen, X. Chen, and J. R. Lombardi, Chem. Phys. Bag.
299 (2000.

Rh
To=400 ArR&
X Cay
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 321(9) Ar Ra 1
2 Bend 247.98) Ar Ra 1
b, 3 Asym. stretch 259 Ar Ra 1
Reference

L. Fang, X. Shen, X. Chen, and J. R. Lombardi, J. Chem. Pi&.7178
(2000.

Ags

In an argon matrix study with mass selectfolf,an absorption maximum at
31150(321 nm behaves appropriately for assignment to;Ags does an
emission maximum at 2670374 nnj. Irradiation of the deposit at 388 nm

MARILYN E. JACOX

In a krypton matrix stud§,the corresponding absorption maximum lies at
30200(331 nm, and there is an emission maximum at 262881 nm). In
mass-selection observatiohthere is also a less prominent absorption maxi-
mum near 27500364 nn).

e D3

T,=26969.0 gas MPPLF’ 2E7_X 365-385 nm
In an argon matrix study with mass selectfoan absorption maximum at
25900(386 nm behaves appropriately for assignment to;A¢n a similar
krypton matrix study, the absorption maximum appears at 249602
nm).

Vib. Approximate Type

sym. No. type of mode cm' Med. meas. Refs.

a; 1 Sym. stretch 158.2 gas MPI,LF 4,5,7,9
e’ 2 Deformation 96 gas MPILF 4,579

7<80ns gas LF

In argon, krypton, and xenon matrices, an absorption maximum near 23700
(422 nm has been attributéd®to Ag,. In an argon-matrix study of mass-
selected Ag,'? the maximum at 23870419 nm was replaced by one at
23470(426 nm on 388-nm irradiation of the deposit.

A2 Dz

T,=19809(2) gas EM 495-505 nm

In an argon matrix study with mass selectfoan absorption maximum at
20300 (492 nm and an emission maximum at 1610622 nn behave
appropriately for assignment to AgA subsequent stud§of mass-selected
Ags isolated in an argon matrix suggested that an absorption maximum at
19880(503 nm) and an emission maximum at 164@WD8 nm) are associated
with a less stable site. That study also suggested the existence of a third site
with absorption and emission maxima at 204488 nm and 16180618

nm), respectively. In a krypton matrix study with mass selectiabsorption
maxima at 21830458 nm and 195000514 nm) and emission maxima at
17900 (560 nm) and 16000(626 nm) also behave appropriately for
assignment to Ag

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 107  gas EM 10

e’ 2 Deformation 9%  gas EM 10

“)2 2Er D3ha

Vib. Approximate Type

sym No. type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 121 gas LF 7,9
119 Ar Ra 11
120T Kr Ra 1

e’ 2 Deformation 99 gas LF 7.9

*Distorted by Jahn—Teller interaction.
b 107A92109Ag.
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10T, Okazaki, Y. Saito, A. Kasuya, and Y. Nishina, J. Chem. Phgd, 812 fd
(1998. Vib. Approximate Type

1 . ; .
'Fl;.hl);é.Tfflzztéé.lgé;osmck, S. Fedrigo, and M. Moskovits, J. Chem. sym. No. type of mode criit Med. meas. Refs.

'21. Rabin, W. Schulze, G. Ertl, C. Felix, C. Sieber, W. Harbich, and J. a, 1 CoN s-stretch 746.8 Ar IR 1
Buttet, Chem. Phys. LetB20, 59 (2000. 745.4 N IR 1
Reference
Hg3
In the gas phase, an excitation maximum at 44135 has been tentativelyl_ Andrews. A. Citra. G. V. Chertihin. W. D. Bare. and M. Neurock. J
attributed to Hgs Phys. Chem. AL02, 2561(1998.

In an argon matrix, a weak, broad absorption and an excitation maximum at

39800 have been attributetb Hgs .

In the gas phase, fluorescence maxima at 24745, 22930, and 20000 hateOCON
been tentatively attributédo Hg;. ~

In an argon matrix, a fluorescence maximum at 19800 has been attﬁbutec)i( S
to Hgs. Vib. Approximate Type
References sym. No.  type of mode cmt Med. meas. Refs.
a’ 1 CoN stretch 1016.6T N IR 1
1C. Crepin and A. Tramer, J. Chem. Phyk0Q, 5475(1994).
2 ; -
\(]igl;oaperskl, J. B. Atkinson, and L. Krause, J. Mol. Spectrds®7, 181 Reference
L. Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J.
LIOLI Phys. Chem. AL02 2561(1998.
lBl CZv -
T,=21331 gas MPLF® 18,-X 433-645 nm  CYC -RhRhN
X1+ D..i Structure: MPY X Coy
Vib. Approximate Type Vib. Approximate . Type
sym. No. type of mode  cm! Med. meas. Refs. sym.  No.  typeofmode  cm Med.  meas.  Refs.
s g+ 1 Sym. stretch 786) (0) gas LE 6 a; 1 Sym. stretch 728.0 Ar IR 1
m, 2 Bend 1224) (0) gas  LF 6 7389 N IR 1
112 Kr IR 2
M 3 Asym. stretch  96&)H gas LF 6 Reference
997.3 Ar IR 4
986.5 Kr IR 1,2 1 .
045.6 N IR 3 A. Citra and L. Andrews, J. Phys. Chem.1®3 3410(1999.
B,=0.466(4) MP?
RhRhN
References B
X
1D. White, K. S. Seshadri, D. F. Dever, D. E. Mann, and M. J. Linevsky, J'V'b A imat T
Chem. Phys39, 2463(1963. 10- ppro’f"ma € N ype .
2K. S. Seshadri, D. White, and D. E. Mann, J. Chem. PH\E.4697 sym. No. type of mode cm Med. meas. Res.
,1968. 1 RhN stretch 9756  Ar IR 1
R. C. Spiker, Jr., and L. Andrews, J. Chem. PtB&.702(1973. 9715 N IR 1

4L. Andrews, W. Saffell, and J. T. Yustein, Chem. Phy89, 343(1994).
5D. Bellert and W. H. Breckenridge, J. Chem. Phys4, 2871(2001).
5D. Bellert, D. K. Winn, and W. H. Breckenridge, Chem. Phys. L848, Reference

39 (2001).

IA. Citra and L. Andrews, J. Phys. Chem.183 3410(1999.
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NiNiN Nd,N
X C. X

Vib. Approximate Type Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cm? Med. meas. Refs.
a’ 1 NiN stretch 1003.2 Ar IR 1 1 NdN stretch 477.4 Ar IR 1

996.0 N IR 1
Reference Reference
1 )
L. Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J. S. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1999.
Phys. Chem. AL02 2561(1998.
Eu,N
Pt,N .
2 X
X C
fd Vib. Approximate Type
Vib. Approximate Type sym. No. type of mode cmt Med. meas. Refs.
sym. No. type of mode cmt Med. meas. Refs. 1 EuN stretch 4513 N IR 1
732.1 IR 1
N Reference
Reference 1S. P. Willson and L. Andrews, J. Phys. Chem1@2, 10238(1998.

1A, Citra, X. Wang, W. D. Bare, and L. Andrews, J. Phys. Cheni05,

7799(2009.
PtPtN
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1095.2 N IR 1
Reference

IA. Citra, X. Wang, W. D. Bare, and L. Andrews, J. Phys. Cheni05,
7799(2009.

ProN
X
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
1 PrN stretch 475.7 Ar IR 1
Reference

1s. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
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Gd,N
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 GdN stretch 494.4 Ar IR 1
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem162, 10238(1998.
Th,N
X
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
1 TbN stretch 502.7 Ar IR 1
468.6 N IR 1
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999.
Dy,N
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 DyN stretch 505.3 Ar IR 1
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Reference MnOMnN
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999. X
Vib. Approximate Type
sym. No. e of mode cm!? Med. meas. Refs.
HOZN Y typ
~ Asym. stretch 808.3 Ar IR 1
X 806.0 N IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference
1 HoN stretch 509.4 Ar IR 1 1G. V. Chertihin and L. Andrews, J. Phys. Chem181, 8547(1997.
Reference
cyc -Ir,O
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999. -
X CZV
Lu-N Vib. Approximate Type
sym. o. type of mode cm ed. meas. efs.
2 N f mod 1 Med Ref
X a; 1 Sym. stretch 673.3 Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference
1 LuN stretch 5220  Ar IR 1 1A, Citra and L. Andrews, J. Phys. Chem.183 4182(1999.
5133 N IR 1
Reference AgOAg
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999. X Coy
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
ScOSc Y P
~ Stretch 443.3T Ar IR 1,2
X D..n
Vib. Approximate Type References
sym. No. type of mode cmt Med. meas. Refs.
n 1D. E. Tevault, R. R. Smardzewski, M. W. Urban, and K. Nakamoto, J.
DO 3 Asym. stretch 892.9 Ar IR 1 Chem. Phys77, 577 (1982.

Reference

2A. Citra and L. Andrews, J. Mol. Struct89, 95 (1999.

1G. V. Chertihin, L. Andrews, M. Rosi, and C. W. Bauschlicher, Jr., J. Phys.CyC - BZC

Chem. A101, 9085(1997).

CrOCr

X Cav

Vib. Approximate Type

sym. No.  type of mode cm?t Med. meas. Refs.
b, 3 Antisym. stretch 804T Ar IR 1

Reference

1G. V. Chertihin, W. D. Bare, and L. Andrews, J. Chem. PHy&7, 2798
(1997.

X C,y

Vib. Approximate Type

sym. No. type of mode cm!? Med. meas. Refs.
a, 1 B—B stretch 1392.8 Ar IR 1

Reference

1C. W. Larson and J. D. Presilla-Mguez, J. Chem. Physl11, 1988
(1999.
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ScCC

B

T,=8880(240) gas PE

A

To=2340(240) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

ScC stretch 55®0) gas PE 1

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; ScG s-stretch 67010) gas PE 1

Reference

1X. Li and L.-S. Wang, J. Chem. Phys11, 8389(1999.

TiCC

D

To=9410(500) gas PE

[

To=7240(290) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
720(50) gas PE 1

B

To=4620(260) gas PE

A

To=3730(230) gas PE

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
560(50) gas PE 1

Reference

1X.-B. Wang, C.-F. Ding, and L.-S. Wang, J. Phys. Cheml1@{, 7699

(1997.
VCC
[
T,=13800(160) gas PE
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
VC stretch 37040 gas PE 1

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

B

To=12020(160) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
VC stretch 48(40) gas PE 1

A

T,=3870(160) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
VC stretch 52(60) gas PE 1

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
VC stretch 55040) gas PE 1

Reference

1X. Li and L.-S. Wang, J. Chem. Phy$11, 8389(1999.

NbCC

A‘A, Cay

T3=9400(280) gas PE

T2 C,,

T2=8350(280) gas PE

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

a; 2 560500 gas PE 1

b2a, Cyy

T2=6250(280) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 2 54Q50) gas PE 1

a%, Co

T3=3510(260) gas PE

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 2 55Q40) gas PE 1

X 9B, Coy

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

a; 2 53030) gas PE 1

3 rom vertical electron detachment energy.

Reference

1H.-J. Zhai, S.-R. Liu, X. Li, and L.-S. Wang, J. Chem. Phys5 5170

(20012).
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CrCC A
T,=5970(80) gas PE
G : ;
_ Vib. Approximate Type
io_ 14280(160) gas PE sym. No. type of mode  cm' Med.  meas. Refs.
F
T,=11130(160) gas PE MnC stretch 45(0) gas PE 1
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
CrC stretch 5560  gas PE 1 sym.  No. type of mode  cm' Med. meas. Refs.
E MnC stretch 52(@B0) gas PE 1
T,=10080(160) gas PE
. Reference
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. )
IX. Li and L.-S. Wang, J. Chem. Phy$11, 8389(1999.
CrC stretch 54@B0) gas PE 1
D FeCC
T,=8470(160) gas PE
¢ B
T,=6780(160) gas PE To=9520(160) gas PE
Vib. Approximate Type Vib. Approximate Type
sym. No. typeof mode  cm! Med. meas. Refs. Sym.  No. typeofmode  cm' Med.  meas.  Refs.
CrC stretch 48(50) gas PE 1 FeC stretch 42®0) gas PE 2
B A
T,=5650(160) gas PE To=8070(160) gas PE
A Vib. Approximate Type
To=3150(80) gas PE sym.  No. type of mode  cm? Med. meas. Refs.
Vib. Approximate Type FeC stretch 48®0) gas PE 2
sym. No. type of mode cmt Med. meas. Refs. ~
X
CrC stretch 54(B0)  gas PE 1 Cov
- Vib. Approximate Type
X sym. No.  type of mode cmt Med. meas. Refs.
Vib. Approximate Type a; FeG, s-stretch 56(B0) gas PE 2
sym. No. type of mode cmt Med. meas. Refs.
CrC stretch 51(B0) gas PE 1 References
Reference 'J. Fan and L.-S. Wang, J. Phys. Chea8, 11814(1994.
2X. Li and L.-S. Wang, J. Chem. Phys11, 8389(1999.
IX. Li and L.-S. Wang, J. Chem. Phy$11, 8389(1999.
CoCC
MnCC %
- To=7420(480) gas PE
B ~
T,=7580(160) gas PE X Coy
Vib. Approximate Type Vib. Approximate ) Type
sym. No. type of mode  cm’ Med. meas. Refs. Sym.  No. typeofmode  cm Med.  meas.  Refs.
MnC stretch 330100 gas PE 1 CoC stretch 54®0)  gas PE 1

Reference

IX. Li and L.-S. Wang, J. Chem. Phy&11, 8389(1999.
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LiOSi CrCC™
% Threshold for electron detachment from ground-state
Cs CrcC =13150(80) gas PE

Vib. Approximate Type
sym. No. type of mode  cm? Med. meas. Refs. Reference
a’ 1 SiO stretch 998.5vs Ar IR 1 1 .

2 Bend 249w Ar IR 1 X. Li and L.-S. Wang, J. Chem. Phy$11, 8389(1999.

3 LiO stretch 668.4wm Ar IR 1

MnCC™
Reference

Threshold for electron detachment from ground-state

. . MnCC™ =17100(80 PE
1B. Tremblay, M. E. Alikhani, and L. Manceron, Chem. Php48 37 n (80) gas

(1997.
Reference
ScCC™ 1X. Li and L.-S. Wang, J. Chem. Phys11, 8389(1999.
Threshold for electron detachment from ground-state
ScCC =13310(240) gas PE FeCC™
X
Threshold for electron detachment from ground-state
Vib. Approximate Type FeCC =15980(80) gas PE
sym. No. type of mode cm? Med. meas. Refs.
Y P References
ScG, s-stretch 500T gas PE 1
1J. Fan and L.-S. Wang, J. Phys. Ched8, 11814(1994.
Reference 2X. Li and L.-S. Wang, J. Chem. Phys11, 8389(1999.
IX. Li and L.-S. Wang, J. Chem. Phy%11, 8389(1999. -
¢ yH CoCC
Threshold for electron detachment from ground-state CoCC
TiCC™ =13720(565) gas PE
Threshold for electron detachment from ground-state
TICC =12440(160) gas PE Reference
Reference IX. Li and L.-S. Wang, J. Chem. Phy$11, 8389(1999.
1X.-B. Wang, C.-F. Ding, and L.-S. Wang, J. Phys. Cheml1@4, 7699
(1997. BeCN
X
VCC Vib. Approximate Type
Threshold for electron detachment from ground-state Sym. No.  type of mode cmt Med. meas. Refs.
VCC =11460(160) gas PE 1 CN stretch 21831  Ar IR 1
3 BeC stretch 805.8 Ar IR 1
Reference
Reference

IX. Li and L.-S. Wang, J. Chem. Phy&11, 8389(1999.
ID. V. Lanzisera and L. Andrews, J. Am. Chem. Sat9 6392 (1997).

NbCC™

Threshold for electron detachment from ground-state NbCC BeNC
=11130(200) gas PE

X
Reference
Vib. Approximate Type
. . . . sym. No. type of mode cm? Med. meas. Refs.
H.-J. Zhai, S.-R. Liu, X. Li, and L.-S. Wang, J. Chem. Ph¥%5, 5170
(2001). 1 NC stretch 2088.7  Ar IR 1

3 BeN stretch 938.4 Ar IR 1
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Reference

1D. V. Lanzisera and L. Andrews, J. Am. Chem. Sat9, 6392(1997.

MgNC
Al C.y
T,=26084.01 gas LF

Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
11 2 Bend(w) 193 gas LF 6

(k23) 206.6 gas LF 6
P 3 MgN stretch 581.7 gas LF 6
A=36.93 gas LF
B,=0.204 LF
X2zt Coy Structure: MW’
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3t 1 NC stretch 2076.1  Ar IR 4
11 2 Bend 86T gas MW 3
3t 3 MgN stretch 513.7 Ar IR 4
By=0.199 MWHALF®

References

59
X235+ Cov Structure: LB
Vib. Approximate Type
sym. No. type of mode cm Med. meas. Refs.
st 1 NC stretch 2058.4  Ar IR 10
p 3 CaN stretch 403 Ar IR 10
B,=0.135 gas LESMW7®

References

L. Pasternack and P. J. Dagdigian, J. Chem. P8§s1320(1976.
2N. Furio and P. J. Dagdigian, Chem. Phys. L&fi5 358 (1985.
3L. C. Ellingboe, A. M. R. P. Bopegedera, C. R. Brazier, and P. F. Bernath,

Chem. Phys. Lett126, 285(1986.

4C. J. Whitham, B. Soep, J.-P. Visticot, and A. Keller, J. Chem. P8$s.

991 (1990.

SM. Douay and P. F. Bernath, Chem. Phys. L&ft4 230 (1990.

7. C. Steimle, D. A. Fletcher, K. Y. Jung, and C. T. Scurlock, J. Chem.
Phys.97, 2909(1992; J. Chem. Physl100, 4025(1994.

’T. C. Steimle, S. Saito, and S. Takano, Astrophy=l1l, L49 (1993.

8C. T. Scurlock, T. C. Steimle, R. D. Suenram, and F. J. Lovas, J. Chem.

Phys.100, 3497(1994.

9C. T. Scurlock, D. A. Fletcher, and T. C. Steimle, J. Chem. Phgd,

7255(1994.

10D, V. Lanzisera and L. Andrews, J. Phys. Cheml @4, 9666(1997).
1G. M. Greetham and A. M. Ellis, J. Chem. Phyid.3 8945(2000.

SrNC?

E %A’ C,

1 . . . .
K. Kawaguchi, E. Kagi, T. Hirano, S. Takano, and S. Saito, Astrophys. ‘]'T0:32768 gas LE

406, L39 (1993.

2M. A. Anderson and L. M. Ziurys, Chem. Phys. Le#31, 164 (1994.
SE. Kagi, K. Kawaguchi, S. Takano, and T. Hirano, J. Chem. Pho4,

1263(1996.

4D. V. Lanzisera and L. Andrews, J. Phys. Cheml@l, 9666(1997.
5K. A. Walker and M. C. L. Gerry, J. Mol. Spectrost89, 40 (1998.
5R. R. Wright and T. A. Miller, J. Mol. Spectros&94, 219 (1999.
"E. Kagi and K. Kawaguchi, J. Mol. Spectrogk99, 309 (2000.

CaNC
D2/ Cs o
To=31515 gas LE D-X 298-317 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas Refs.
a’ 2 Bend 175 gas LF 11

3 CaN stretch 480 gas LF 11
ca Cov -
Unstructured absorption gas tF C—-X 385-418 nm
7=16538) ns gas LE
Al Cov o
To=16229.54 gas LE5TL2 A—X 572—-670 nm

7607 nm=40.91.5 ns gas LE
A=77.64 gas LFE°
B,=0.150 LP®°

E—X 294-305 nm

Vib. Approximate Type

sym. No.  type of mode cm? Med. meas Refs.
a’' 2 Bend 179 gas LF 4
D2A’ C,

To=29114 gas LE D-X 322-345 nm
Vib. Approximate Type

sym. No.  type of mode cmt Med. meas Refs.
a’ 2 Bend 170 gas LF 4

c Cs

T,=21580 gas LEMPI® C—X 395-463 nm
Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a’' 3 SrN stretch 337 gas LF,MPI 5

7=104.46.3 ns gas LE®

AB21%S* Cv
Unassigned structure gas ¥
7=51.26.2 ns gas LE
A(A)=301 gas LB

A,B—X 645-725 nm
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60

;( 22+ C..y

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
3t 1 NC stretch 2052.3 Ar IR 3

11 2 Bend 70T gas LF 5
3* 3 SrN stretch 33@) Ar IR 3

@riginally assigned to the SrCN structure.

References

L. Pasternack and P. J. Dagdigian, J. Chem. PB§s1320(1976.
2M. Douay and P. F. Bernath, Chem. Phys. L&ft4 230(1990.

3D. V. Lanzisera and L. Andrews, J. Phys. Cheml@{, 9666(1997.
4G. M. Greetham and A. M. Ellis, J. Chem. Phyid.3 8945(2000.
5G. M. Greetham and A. M. Ellis, Chem. Phys. L&82, 303 (2000.

BaNC?

ca C.v
Unstructured absorption gas LF
7=22913) ns gas LE

C—X=500-629 nm

X C.y

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
3t 1 NC stretch 20489  Ar IR 2

g lectronic spectrum originally assigned to the BaCN structure.

References

L. Pasternack and P. J. Dagdigian, J. Chem. P8§s1320(1976.
2D. V. Lanzisera and L. Andrews, J. Phys. Cheml@{, 9666(1997.

FeNC
To=27235.7(2) gas LF 350—370 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
3t 3 FeN stretch 523 gas LF 1
B,=0.151 LF
X 6A Cuv
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
st 3 FeN stretch 4645) gas LF 1
B,=0.144 LF

Reference

1J. Lie and P. J. Dagdigian, J. Chem. Phy&4, 2137(2007).
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CuCN

X C..

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

po 3 CuC stretch 48@0) gas PE 1
Reference

1A. 1. Boldyrev, X. Li, and L.-S. Wang, J. Chem. Phykl2 3627(2000.

AgCN
X C.y
Vib. No. Approximate  cm ! Med. Type Refs.
sym. type of mode meas.
3 3 AgC stretch 39(B0) gas PE 1
Reference
LA. 1. Boldyrev, X. Li, and L.-S. Wang, J. Chem. Phykl2, 3627(2000.
Scco*
X
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
1 CO stretch 1962.4 Ne IR 1
1923.5 Ar IR 1
Reference
M. Zhou and L. Andrews, J. Phys. Chem.1A3 2964 (1999.
yco*
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1903.6 Ar IR 1
Reference
M. Zhou and L. Andrews, J. Phys. Chem.1A3 2964 (1999.
Tico*
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
CO stretch 2041.3 Ne IR 1
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Reference CoCO?
IM. Zhou and L. Andrews, J. Phys. Chem.1@3 5259(1999. X
Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
ReCO+ Y yp
_ 1 CO stretch 2165.5 Ne IR 1
X
Reference
Vib. Approximate Type
H1
sym.  No. typeofmode  cm Med.  meas.  Refs. 1y 716, and L. Andrews, J. Phys. Chem 183 7773(1999.
1 CO stretch 2102.1 Ne IR 1
+
Reference RhCO
X
1L. Andrews, M. Zhou, X. Wang, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A104, 8887(2000. Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 2174.1 Ne IR 1,2
FeCO*
X References
Vib. Approximate o Type M. Zhou and L. Andrews, J. Am. Chem. Sat21, 9171(1999.
sym.  No.  typeofmode  cm Med.  meas.  Refs. 2y 7hoy and L. Andrews, J. Phys. Chem 183 7773(1999.
1 CO stretch 2123.0 Ne IR 2
2081.5 Ar IR 1 +
IrCO
References %
IM. Zhou, G. V. Chertihin, and L. Andrews, J. Chem. Phg89 10893  Vib. Approximate Type
(1998. sym. No. type of mode cmt Med. meas. Refs.
2M. Zhou, and L. Andrews, J. Chem. Phyid.0, 10370(1999.
1 CO stretch 2156.5 Ne IR 1
RuCoO™ Reference
X M. Zhou and L. Andrews, J. Phys. Chem.1A3 7773(1999.
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs. NiCO+
1 CO stretch 2134.9 Ne IR 1 ~
X
Reference
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
M. Zhou and L. Andrews, J. Phys. Chem.183 6956 (1999. Y P
1 CO stretch 2206.5 Ne IR 1
2176.3 Ar IR 1
OsCcO™
5 Reference
X
Vib. Approximate Type 1B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 21060  Ne IR 1 PdcO*
Reference X
N Vib. Approximate Type
M. Zhou and L. Andrews, J. Phys. Chem.1A3 6956(1999. sym. No. type of mode ot Med. meas. Refs.
1 CO stretch 2206.4 Ne IR 1
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Reference

1B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000).

PtCO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 2204.7 Ne IR 1
Reference

1B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000).

cuco*
X
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
1 CO stretch 2234.4 Ne IR 1
2174.4T Ar IR 1
Reference
IM. Zhou and L. Andrews, J. Chem. Phyiil1, 4548(1999.
AgCoO*
X
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
1 CO stretch 2233.1 Ne IR 1
Reference
1B. Liang and L. Andrews, J. Phys. Chem.184, 9156(2000.
AuCO™*
X
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
1 CO stretch 2236.8 Ne IR 1
Reference

1B. Liang and L. Andrews, J. Phys. Chem.1@4, 9156(2000.
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cyc -BCC
To=11745(3) Ne AB

Ty=6296 Ne AP

X Cyy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a,; 2 CBC s-stretch 1196(8.0) Ne IR 3
1194.6 Ar IR 1,2

References

1J. M. L. Martin, P. R. Taylor, J. T. Yustein, T. R. Burkholder, and L.
Andrews, J. Chem. Phy89, 12 (1993.

2J. D. Presilla-Maquez, C. W. Larson, P. G. Carrick, and C. M. L. Rittby,
J. Chem. Physl105, 3398(1996.

3M. Wyss, M. Grutter, and J. P. Maier, J. Phys. Cheni0®, 9106(1998.

BNB

A%y D..p

T,=6330(40) gas P

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.
3 1 Sym. stretch 117400  gas PE 5,6
DM 3 Asym. stretch ~ 24920)  gas PE 5,6

In the argon-matrix stud,the v;+ v combination band at 1998.3, origi-

nally assigned to the cyclic isomer, and other bands between 3250 and 6150
are moderately intense, suggesting strong vibronic coupling to a low-lying
excited electronic state. These bands are also seen in the gas-phase photo-
electron spectrurficonfirming that ground-state bands involving odd num-
bers of quanta of’; are strongly coupled to tha state.

SZ 22: C2v

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.

Sy 1 Sym. stretch 11430) gas PE 5,6

1116 Ar IR 2

p 3 Asym. stretch 8580)  gas PE 56
882.3s Ar IR 2-4
910.4 N, IR 1
890.3

v+ v3)—vs.

References

1p. Hassanzadeh and L. Andrews, J. Phys. CH8n9177(1992.

L. Andrews, P. Hassanzadeh, T. R. Burkholder, and J. M. L. Martin, J.
Chem. Phys98, 922(1993.

3C. A. Thompson and L. Andrews, J. Am. Chem. Sbt7, 10125(1995.

4S. Li, R. J. Van Zee, and W. Weltner, Jr., Chem. Phys. L262, 298
(1996.

5K. R. Asmis, T. R. Taylor, and D. M. Neumark, Eur. Phys. J9D257
(1999.

6K. R. Asmis, T. R. Taylor, and D. M. Neumark, J. Chem. PHykl, 8838
(1999.
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AINAI Reference
X DN LA. 1. Boldyrev, J. Simons, X. Li, and L.-S. Wang, J. Am. Chem. Sk,
10193(1999.

Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
i Sym.stretch 54497 N IR 1 AICSI
P 3 Asym. stretch  981.3  Ar IR 1 5

974.8 A

956.7 N IR 1 T,=4200(640) gas PE

Reference
Reference

1A. 1. Boldyrev, J. Simons, X. Li, and L.-S. Wang, J. Am. Chem. Sk,

1L. Andrews, M. Zhou, G. V. Chertihin, W. D. Bare, and Y. Hannachi, J. 10193(1999.
Phys. Chem. ALO4, 1656(2000.
Al,P
GaNGa B, o
~ a_
% D, T3=3770(260) gas PE
Vib. Approximate Type Aa2A1 Cav
sym. No. type of mode cmt Med.  meas. Refs. 1°=2560(260) gas PE
S 3 Asym. stretch 757.4T N IR 1 Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Reference a; 1 Sym. stretch 4215  gas PE 1
IM. Zhou and L. Andrews, J. Phys. Chem.1@4, 1648(2000. )N(ZBZ Cay
Vib. Approximate Type
=1
InNIn sym. No type of mode cm Med. meas. Refs.
_ a, 2 Bend 70T gas PE 1
X D..
- 8 rom vertical ionization potential.
Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs. Reference
M 3 Asym. stretch 6665 N IR 1
1H. Gomez, T. R. Taylor, and D. M. Neumark, J. Phys. Cheni.05, 6886
Reference (2002.
IM. Zhou and L. Andrews, J. Phys. Chem.184, 1648(2000. GazP
B
AlCC T2=3230T gas PE
A A Cyy
T,=7910(320) gas PE To=2160(200) gas PE
Vib. Approximate Type Vib. Approximate 71 Type
sym. No. typeof mode  crmi’ Med. meas. Refs. SYM No.  type of mode cm Med.  meas. Refs.
AIC stretch 59050) gas PE 1 a; 1 Sym. stretch 311 gas PE 2,3
X C2v i CZV
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode Crﬁl Med. meas. Refs. sym. No. type of mode Crﬁl Med. meas. Refs.
a; AIC, s-stretch 59(10) gas PE 1 a, 2 Bend 64 gas PE 2
b, 3 Asym. stretch 281.2 Ar IR 1

8 rom vertical photodetachment energy with respect to the neutral ground
state.
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References Reference

1S, Li, R. J. Van Zee, and W. Weltner, Jr., J. Phys. Ch@m11393(1993. s, A. Klopcic, V. D. Moravec, and C. C. Jarrold, J. Chem. PHy$, 8986
2T. R. Taylor, K. R. Asmis, H. Gomez, and D. M. Neumark, Eur. Phys. J. D (1999.

9, 317(1999.
3T. R. Taylor, H. Ganez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.

115, 4620(2002. CuCN~

Threshold for electron detachment from ground-state

In,P CuCN =11830(80) gas PF
A References

T,=1860T gas PE®

~ LA. 1. Boldyrev, X. Li, and L.-S. Wang, J. Chem. Phykl2, 3627(2000.
X Cov 2Y. Negishi, T. Yasuike, F. Hayakawa, M. Kizawa, S. Yabushita, A. Naka-
jima, and K. Kaya, J. Chem. Phy%13 1725(2000.

Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 202) gas TPE 3 CuNC™
2 Bend 47.8) gas TPE 3 Threshold for electron detachment from ground-state CUNC
b, 3 Asym. stretch 249.3 Ar IR 1 ~13150(1200) gas PE
References Reference
'S. Li, R. J. Van Zee, and W. Weltner, Jr., J. Phys. Ch@&n2275(1994. LY. Negishi, T. Yasuike, F. Hayakawa, M. Kizawa, S. Yabushita, A. Naka-

2C. Xu, E. de Beer, D. W. Arnold, C. C. Arnold, and D. M. Neumark, J. jima, and K. Kaya, J. Chem. Phy&13 1725(2000.
Chem. Phys101, 5406(1994).
3C. C. Arold and D. M. Neumark, Can. J. Phy®, 1322(1994.

AgCN~
Ga2 As Threshold for electron detachment from ground-state
AgCN™~=12810(80) gas PE
B
To=2260T gas PE Reference
Vib. Approximate Type 1 .
sym. No. type of mode cmt Med. meas. Refs. A. |. Boldyrev, X. Li, and L.-S. Wang, J. Chem. Phykl2 3627(2000.
a, 1 279 gas PE 2
- ScCO
A
To=1690(320) gas PE X
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode cm* Med. meas. Refs.  gym. No. type of mode cm!? Med. meas. Refs.
ay 1 200 gas PE 2 1 CO stretch 18514  Ne IR 1
_ 1834.2 Ar IR 1
X C,y
Vib. Approximate Type Reference
sym. No. type of mode cmt Med. meas. Refs.
M. Zh d L. Andrews, J. Phys. Chem.1@3 2964 (1999.
b, 3 Asym. stretch 205.4 Ar IR 1 ouan ndrews ¥s em.1a3 (1999
References
YCO
1S, Li, R. J. Van Zee, and W. Weltner, Jr., J. Phys. Ch&f11393(1993. %
2T. R. Taylor, H. Ganez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.
115 4620(2009. Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
PdCN™ 1 CO stretch 1874.1  Ar IR 1

1869.0
Threshold for electron detachment from ground-state

PdCN =20520(60) gas PE
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Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@3 2964(1999.

References

L. Hanlan, H. Huber, and G. A. Ozin, Inorg. Chefis, 2592 (1976.

65

2R. J. Van Zee, S. B. H. Bach, and W. Weltner, Jr., J. Phys. CBent83

(1986.
. 3
TiCO M. Zhou and L. Andrews, J. Phys. Chem.1A3 5259(1999.
X
CNbO
Vib. Approximate Type _
sym. No.  type of mode cmt Med.  meas. Refs. X
1 CO stretch 1920.0 Ne IR 2 Vib. Approximate Type
1887.8  Ar IR 12 sym.  No. type of mode  cm' Med. meas. Refs.
NbO stretch 919.8 Ne IR 1
References NbC stretch 7837  Ne IR 1
1G. V. Chertihin and L. Andrews, J. Am. Chem. Sdd.7, 1595(1995. Reference
2M. Zhou and L. Andrews, J. Phys. Chem.1A3 5259(1999.
M. Zhou and L. Andrews, J. Phys. Chem.1A3 7785(1999.
ZrCO
X C.y NbCO
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs.
" Vib. Approximate Type
p 1 CO stretch 1899.5  Ne IR 1 sym.  No. typeof mode  cm' Med. meas. Refs.
CO stretch 1932.0 Ne IR 1
Reference
Referen
M. Zhou and L. Andrews, J. Am. Chem. Sd22, 1531 (2000. eterence
M. Zhou and L. Andrews, J. Phys. Chem.1@3 7785(1999.
HfCO
X C.y TaCO
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
Py 1 CO stretch 1868.6  Ne IR 1 sym. No. typeof mode  cm! Med. meas. Refs.
1 CO stretch 1865.2 Ne IR 2
Reference 1862.7
1831T Ar IR 1
M. Zhou and L. Andrews, J. Am. Chem. Sd22, 1531 (2000. 1819T
References
VCO
~ IR. L. DeKock, Inorg. Chem10, 1205(1971).
6 . ’ d
XX Cov Structure: ESR 2M. Zhou and L. Andrews, J. Phys. Chem.1a3 7785(1999.
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
CrCO
po 1 CO stretch 1930.6 Ne IR 3
1904.7  Ar IR 1,3 X
1890 Kr IR 1
1868 Xe IR 1 Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
1 CO stretch 1975.3 Ar IR 1,2
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FeCO

a%xy” C.
S.B. H. Bach, C. A. Taylor, R. J. Van Zee, M. T. Vala, and W. Weltner, Jr., To=1135(25) gasv PE
J. Am. Chem. Socl08, 7104(1986.

References

2p. F. Souter and L. Andrews, J. Am. Chem. Sbt9, 7350(1997. Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
st 1 CO stretch 199@5) gas PE 2
MoCO II 2 Bend 18060) gas PE 2
% st 3 FeC stretch 4605) gas PE 2
Vib. Approximate Type X35~ C.y Structure: MW-DL*
sym. No. type of mode cm?t Med. meas. Refs.
Vib. Approximate Type
1 CO stretch 1862.6  Ar IR 1 sym. No. type of mode cm! Med. meas. Refs.
st 1 CO stretch 1946.47 gas PE,DL 1,2,4
Reference 1933.7 Ne IR 8
1922.0F° Ar IR 7
Ip, F. Souter and L. Andrews, J. Am. Chem. Sbt9, 7350(1997). il 2 Bend 33050 gas PE 2
st 3 FeC stretch 5300 gas PE 2

By=0.146 MWSDL*

WCO

#As discussed in Ref. 8, isotopic shift disparities suggest that this peak may
X be contributed by an ArFeCO species or by FeCO in the low-Iyingtate,
which may lie below thé ~ state for FeCO isolated in solid argon.

Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs. References
1 CO stretch 1848.8 Ar IR 1
'R. J. Ryther and E. Weitz, J. Phys. Ched8, 9841(1991).
Reference 2p. W. Villalta and D. G. Leopold, J. Chem. Phg@8, 7730(1993.
3Y. Kasai, K. Obi, Y. Ohshima, Y. Endo, and K. Kawaguchi, J. Chem. Phys.
103 90 (1995.
1P. F. Souter and L. Andrews, J. Am. Chem. Sbt9, 7350(1997). 4K. Tanaka, K. Sakaguchi, and T. Tanaka, J. Chem. P19&.2118(1997).
K. Tanaka, M. Shirasaka, and T. Tanaka, J. Chem. P10&.6821(1997.
E. Kagi, Y. Kasai, H. Ungerechts, and K. Kawaguchi, Astrophy=i88
776 (1997.
MnCO M. Zhou, G. V. Chertihin, and L. Andrews, J. Chem. Ph¥69 10893
~ (1998.
X 8M. Zhou and L. Andrews, J. Chem. Phykl0, 10370(1999.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
RuCO
CO stretch 1950.7 Ne IR 1
19336  Ar IR 1 X
Vib. Approximate Type
Reference sym. No. type of mode cmt Med. meas. Refs.
L. Andrews, M. Zhou, X. Wang, and C. W. Bauschlicher, Jr., J. Phys. 1 CO stretch 19356  Ne IR 1
Chem. A104, 8887(2000. 917.7  Ar IR 1
Reference
ReCO
% IM. Zhou and L. Andrews, J. Phys. Chem.1@3 6956(1999.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. OsCO
CO stretch 1884.0 Ar IR 1 X
Vib. Approximate Type
Reference sym. No. type of mode cmt Med. meas. Refs.

L. Andrews, M. Zhou, X. Wang, and C. W. Bauschlicher, Jr., J. Phys. 1 CO stretch 19726 Ne IR 1

Chem. A104, 8887(2000.
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Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@3 6956(1999.

CoCO

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

P 1 CO stretch 1973.9 Ne IR 3
1960.7 Ar IR 12,4
1957.3vs
1952 Kr IR 1
1944
1947 Xe IR 1
1941

11 2 Bend 424.9w Ar IR 4

5* 3 CoC stretch 579.2vw  Ar IR 4

References

1L. A. Hanlan, H. Huber, E. P. Kndig, B. R. McGarvey, and G. A. Ozin, J.
Am. Chem. Soc97, 7054(1979.

2M. Zhou and L. Andrews, J. Phys. Chem.1A@2 10250(1998.

3M. Zhou and L. Andrews, J. Phys. Chem.1@3 7773(1999.

4B. Tremblay, M. E. Alikhani, and L. Manceron, J. Phys. Chem1@s,
11388(2001).

RhCO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 2022.5 Ne IR 2,3
2008.0 Ar IR 1,3
References
1G. A. Ozin and A. J. L. Hanlan, Inorg. Cherh8, 2091(1979.
2M. Zhou and L. Andrews, J. Am. Chem. Sd21, 9171(1999.
3M. Zhou and L. Andrews, J. Phys. Chem.1@3 7773(1999.
IrcoO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 2024.5 Ne IR 1
Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1A3 7773(1999.

67

NiCO

T,=11050(240) gas PE

X Cuy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas Refs.

pI 1 CO stretch 194@®0) gas PE 2
2006.6 Ne IR 5
1994.5vs Ar IR 1,34

II 2 Bend 409.1vw Ar IR 3

P 3 NiC stretch 591.1vw  Ar IR 3

References

IR. L. DeKock, Inorg. Chem10, 1205(1977).

2A. E. Stevens, C. S. Feigerle, and W. C. Lineberger, J. Am. Chem. Soc.
104, 5026(1982.

3H. A. Joly and L. Manceron, Chem. Phy226, 61 (1998.

4M. Zhou and L. Andrews, J. Am. Chem. Sd20, 11499(1998.

5B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.

PdCO

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

st 1 CO stretch 214®0) gas PE 3
2056.4 Ne IR 5
2044.2vs Ar IR 1,2,4
2045 Kr IR 2

II 2 Bend 615.7vw Ar IR 4

st 3 PdC stretch 35@a0) gas PE 3

472.0w Ar IR 4
References

1E. P. Kindig, M. Moskovits, and G. A. Ozin, Can. J. Chef0, 3587
(1972.

2J. H. Darling and J. S. Ogden, J. Chem. Soc., Dalton Trans. (T&ZB.

3S. A. Klopcic, V. D. Moravec, and C. C. Jarrold, J. Chem. PHyi€) 8986
(1999.

4B. Tremblay and L. Manceron, Chem. Ph@&0, 187 (1999.

5B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.

PtCO

X C.y Structure: MW

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3t 1 CO stretch 2065.5 Ne IR 3
2051.9 Ar IR 1,2

II 2 Bend 916.8 Ar IR 2

p 3 PtC stretch 580.8 Ar IR 2

Bo=0.111 MW
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References CThO

LE. P. Kindig, D. McIntosh, M. Moskovits, and G. A. Ozin, J. Am. Chem. X
Soc.95, 7234(1973.

2|, Manceron, B. Tremblay, and M. E. Alikhani, J. Phys. Chem1@4, Vib. Approximate Type
3750(2000). sym. No. type of mode cmt Med. meas. Refs.
3B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.
4C. J. Evans and M. C. L. Gerry, J. Phys. Cheml0§, 9659(2001. 1 ThO stretch 8122 Ne IR 12
3 ThC stretch 617.7 Ne IR 1,2
References

CuCO

~ IM. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Sk,

X Cs 12188(1999.
2J. Li, B. E. Bursten, M. Zhou, and L. Andrews, Inorg. Che#0, 5448

Vib. Approximate Type (2002).

sym. No. type of mode cmt Med. meas. Refs.

a’ 1 CO stretch 2029.7 Ne IR 4

2010.4 Ar IR 1-4
2029.5 N IR 2 Cuo
2 Bend 207.5 Ar IR 3 -
3 CuC stretch 3227  Ar IR 3 a‘® Cov
When CUO is isolated in an argon matrix, a new absorption pattern results,
attributed to a sufficiently large shift in the energy of this very low-lying
References

excited state to place it below thelS " state of the free molecufe.

IH. Huber, E. P. Kadig, M. Moskovits, and G. A. Ozin, J. Am. Chem. Soc. Vib. Approximate Type
97, 2097(1975. sym. No.  type of mode crmt Med. meas. Refs.
2S. Dobos and S. Nunziante Cesaro, High Temp. Mater.33¢B1 (1997). N -
3B. Tremblay and L. Manceron, Chem. Phggi2, 235 (1999. 2 1 Mixed 8525  Ar IR 2
4M. Zhou and L. Andrews, J. Chem. PhykL1, 4548(1999. 3 Mixed 8043  Ar IR 2
X1zt C.y
AuCO Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
X 5t 1 UC stretch 1047.3  Ne IR 1
- 3 UO stretch 872.2 Ne IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Ref
ererences
1 CO stretch 2053.2 Ne IR 1
IM. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Sk,
Reference 9712(1999.

1B. Liang and L. Andrews, J. Phys. Chem.1@4, 9156(2000.

ThCO

2L. Andrews, B. Liang, J. Li, and B. E. Bursten, Angew. Chem. Int. &9J.
4565(2000.

uco

In a neon matrix, rearranges to CThO when the sample is exposed to radix-

tion in the 470-580 nm spectral regibn.

_ Vib. Approximate Type
X sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type 1 CO stretch 1917.8 Ne IR 3
sym.  No. type of mode  crmt Med. meas. Refs. 1893 Ar IR 1-3
1 CO stretch 1817.5 Ne IR 1,2
References
References

IM. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Sk,
12188(1999.

2J. Li, B. E. Bursten, M. Zhou, and L. Andrews, Inorg. Che#f, 5448
(200D.
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1J. L. Slater, R. K. Sheline, K. C. Lin, and W. Weltner, Jr., J. Chem. Phys.

55, 5129(1971).
2T.J. Tague, Jr., L. Andrews, and R. D. Hunt, J. Phys. Ch&m10920
(1993.
3M. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Si®1,
9712(1999.



VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B)

69

ScNN TiNN

X C.y X

Vib. Approximate Type Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.

3t 1 NN stretch 1902.0 Ar IR 1 1 NN stretch 1847.1 Ar IR 1,2
Reference References

1G. V. Chertihin, L. Andrews, and C. W. Bauschlicher, Jr., J. Am. Chem.
Soc. 120, 3205(1998.

cyc -ScNN

X Cay

Vib. Approximate Type

sym. No.  type of mode cm! Med. meas. Refs.

a; 1 NN stretch 1714.0T Ar IR 1
Reference

1G. V. Chertihin, L. Andrews, and C. W. Bauschlicher, Jr., J. Am. Chem.
Soc.120 3205(1998.

cyc -YNN

X o

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 NN stretch 1763.4 Ar IR 1
Reference

1G. V. Chertihin, W. D. Bare, and L. Andrews, J. Phys. Chend.0, 3697
(1998.

cyc -LaNN

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a, 1 NN stretch 1770.7 Ar IR 1
Reference

1G. V. Chertihin, W. D. Bare, and L. Andrews, J. Phys. Chenl0® 3697
(1998.

1G. V. Chertihin and L. Andrews, J. Phys. Che®8, 5891(1994).
2G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem.

Phys.110, 9020(1999.

cyc -TiNN

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a,; 1 NN stretch 1125.9 Ar IR 1
Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem.
Phys.110, 9020(1999.

NTIN
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
TiN, a-stretch 867.3 Ar IR 1
Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem.
Phys.110, 9020(1999.

ZrNN
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 NN stretch 1797.5 Ar IR 1
Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem.
Phys.110, 9020(1999.
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cyc -ZrNN NVN

X Cyy X

Vib. Approximate Type Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.

a, 1 NN stretch 1022.8 Ar IR 1 820.1 N IR 1
Reference Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem. 'L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Chenl04, 8417

Phys.110, 9020(1999. (1997.
NZrN VNN
X X
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
ZrN stretch 706.3 Ar IR 1 1 NN stretch 1945.0 Ar IR 1
Reference Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem. L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Cheni04, 8417

Phys.110, 9020(1999. (1997.
HfNN cyc -VNN
X X Cy
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
NN stretch 1793.8 Ar IR 1 a; 1 NN stretch 1709.1 Ar IR 1
Reference Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem. L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Cheni04, 8417

Phys.110, 9020(1999. (1999).
NHfN NbNN
X X
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.  sym. No.  type of mode cm? Med. meas. Refs.
HfN stretch 708.1 Ar IR 1 1 NN stretch 1914.5 Ar IR 1
1965.2T N IR 1
Reference
Reference

1G. P. Kushto, P. F. Souter, G. V. Chertihin, and L. Andrews, J. Chem.

Phys.110, 9020(1999.
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cyc -NbN, NTaN
;( c:2v i C2v
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cm! Med. meas. Refs.
a 1 NN stretch 1888.7 Ar IR 1 a; 1 TaN, s-stretch 922.7 Ar IR 1
1815.6 N IR 1 b, 3 TaN, a-stretch 740.3 Ar IR 1
Reference Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1@2 9061(1998. M. Zhou and L. Andrews, J. Phys. Chem.182 9061(1998.
NNbN NCrN
X C,y X Cay
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cm! Med. meas. Refs.
a 1 NbN, s-stretch 918.6 Ar IR 1 a, 1 Sym. stretch 956.1 N IR 1
914.9 b, 3 Asym. stretch 875.7 N IR 1
b, 3 NbN, a-stretch 685.4 Ar IR 1
680.8 Reference
Reference L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Chem.04, 8417
(1997.
IM. Zhou and L. Andrews, J. Phys. Chem.182, 9061(1998.
NMoN
TaNN -
_ X Coy
X
Vib. Approximate Type
Vib. Approximate Type sym. No. type of mode cmt Med. meas. Refs.
sym. No. type of mode cm!? Med. meas. Refs.
a; 1 MoN s-stretch 975.1 N IR 1
NN stretch 1952.8 Ar IR 1 b, 3 MoN a-stretch 877.1 Ar IR 1
1947.6T N IR 1 861.6 N IR 1
860.6
Reference
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.182 9061 (1998.
1L. Andrews, P. F. Souter, W. D. Bare, and B. Liang, J. Phys. Cheff@3\
4649(1999.
cyc -TaN,
% c, MoNN
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
ay 1 NN stretch 17626 N IR 1 sym.  No. typeof mode  cm’ Med. meas. Refs.
1 NN stretch 1938.7T Ar IR 1
Reference
Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@2 9061(1998.

L. Andrews, P. F. Souter, W. D. Bare, and B. Liang, J. Phys. Cheff@3\

4649(1999.
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NWN ReNN
X Cay X
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No.  type of mode cmt Med. meas. Refs.
b, 3 WN a-stretch 878.3 Ar IR 1 NN stretch 1940.1 Ar IR 1
870.3 N IR 1 1944.7T N IR 1
865.1
Reference
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1A2, 9061 (1998.
L. Andrews, P. F. Souter, W. D. Bare, and B. Liang, J. Phys. Chefi@3\
4649(1999.
cyc -ReN,
WNN X Cov
X Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
Vib. Approximate Type
sym.  No. typeof mode  crm’ Med. meas. Refs. & 1 NN stretch 1894.7T N IR 1
1 NN stretch 1894.3T Ar IR 1
Reference
Reference IM. Zhou and L. Andrews, J. Phys. Chem.182, 9061 (1998.
L. Andrews, P. F. Souter, W. D. Bare, and B. Liang, J. Phys. Cheh@3
4649(1999. NRuN
X C,
NMnN .
~ Vib. Approximate Type
X Cyy sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type b, 3 Asym. stretch 831.9 Ar IR 1,2
sym. No. type of mode cmt? Med. meas. Refs. 831.5 N IR 2
b 3 Asym. stretch 858.7 IR 1
2 Y & References
Reference 1A. Citra and L. Andrews, J. Am. Chem. Sak21, 11567(1999.
2A. Citra and L. Andrews, J. Phys. Chem.184, 1152(2000.
L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Cherd04, 8417
(1997.
NOsN
cyc -MnNN X Coy
X C,y Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
sym.  No. type of mode  cm' Med. meas. Refs. D2 3 Asym. stretch ~ 900.4  Ar IR 12
901.1 N IR 1,2
a; 1 NN stretch 1819.3 Ar IR 1
References
Reference

L. Andrews, W. D. Bare, and G. V. Chertihin, J. Phys. Chend04, 8417

(1997.

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

1A. Citra and L.
2A. Citra and L.

Andrews, J. Am. Chem. Sdt21, 11567(1999.
Andrews, J. Phys. Chem.184, 1152(2000.
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CoNN NINN
X X C.v
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.

NN stretch 2100.9 Ar IR 1,2 3t 1 NN stretch 2089.2vs Ar IR, Ra 1-4

2109 N IR 2 1T 2 Bend 357.0w Ar IR 4
PN 3 NiN stretch 563.7wm  Ar IR 3,4
References
References

1G. A. Ozin and A. Vander Voet, Can. J. Chef1, 637 (1973.
2L Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J. 'H. Huber, E. P. Kadig, M. Moskovits, and G. A. Ozin, J. Am. Chem. Soc.

Phys. Chem. AL02, 2561(1998. 95, 332(1973.
2W. Klotzbicher and G. A. Ozin, J. Am. Chem. S&&7, 2672(1975.

3L. Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J.
Phys. Chem. AL02 2561(1998.

cye -CoNN 4L. Manceron, M. E. Alikhani, and H. A. Joly, Chem. Ph228 73(1999.

X

Vib. Approximate Type cyc -NINN

sym. No. type of mode cmt Med. meas. Refs.
X CZV

1 NN stretch 1873.5 N IR 1
Vib. Approximate Type
Reference sym. No.  type of mode cmt Med. meas. Refs.
a; 1 NN stretch 1879.3 Ar IR 1
1902.7T N IR 1

1L. Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J.

Phys. Chem. ALO2 2561(1998. 1870.6T N IR 1
Reference
RhNN
% L. Andrews, A. Citra, G. V. Chertihin, W. D. Bare, and M. Neurock, J.
Phys. Chem. AL02 2561(1998.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. PdNN
1 NN stretch 2153.3 Ar IR 1,2 X
Vib. Approximate Type
References sym. No. type of mode cmt Med. meas. Refs.
1G. A. Ozin and A. Vander Voet, Can. J. CheB1, 3332(1973. NN stretch 2215 Ar IRRa 1,2
2A. Citra and L. Andrews, J. Phys. Chem.183 3410(1999. PdN stretch 378 Ar IR 2
References

NRhN
~ IH. Huber, E. P. Kndig, M. Moskovits, and G. A. Ozin, J. Am. Chem. Soc.

X Cyy 95, 332(1973.
2W. Klotzbicher and G. A. Ozin, J. Am. Chem. Sd&7, 2672(1975.

Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs. PINN
t
b, 3 RhN, a-stretch 823.2 Ar IR 1
830.9 N IR 1 X c
0V
Reference Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
A. Citra and L. Andrews, J. Phys. Chem.183 3410(1999. p 1 NN stretch 2169.5 Ne IR 4
2168.5 Ar IR 1-4
2170.7 Kr IR 2
2168.8
2173.0 N IR 4
3 3 PtN stretch 4996  Ar IR 4
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References NSmMmN
LE. P. Kindig, M. Moskovits, and G. A. Ozin, Can. J. Che6i, 2710 X Dan
(1973. _ -
2D. W. Green, J. Thomas, and D. M. Gruen, J. Chem. PBgs.5453  Vib. Approximate Type
(1973. sym. No. type of mode cm? Med. meas. Refs.
SW. Klotzbicher and G. A. Ozin, J. Am. Chem. S&&7, 2672(1975. T
4A. Citra, X. Wang, W. D. Bare, and L. Andrews, J. Phys. Cheni05, 2 3 Asym. stretch 738.1 N IR 1
7799(200)).
Reference
NCeN 1S. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
X Do
Vib. Approximate Type SMNN
sym. No. type of mode cmt Med. meas. Refs.
Do 3 Asym. stretch ~ 790.9  Ar IR 1 X
756.4 N IR 1 Vib. Approximate Type
Reference sym. No. type of mode cmt Med. meas. Refs.
NN stretch 1576.8 M IR 1
s, P. Willson and L. Andrews, J. Phys. Chem182, 10238(1999.
Reference
CeNN 1S. P. Willson and L. Andrews, J. Phys. Chem1@2, 10238(1998.
X
cyc -SmNN
Vib. Approximate Type _
sym. No. type of mode cm?t Med. meas. Refs. X C,,
NN stretch 1569.1 Ar IR 1 Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Reference
a; 1 NN stretch 1744.9 Ar IR 1
s, P. Willson and L. Andrews, J. Phys. Chem182, 10238(1999.
Reference
NPrN 1S, P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
X D.p
Vib. Approximate Type cyc -EuNN
sym. No. type of mode cmt Med. meas. Refs.
" X C,y
2. 3 Asym. stretch 809.6 N IR 1
Vib. Approximate Type
Reference sym. No. type of mode cmt Med. meas. Refs.
a; 1 NN stretch 1787.5 Ar IR 1
s, p. Willson and L. Andrews, J. Phys. Chem182, 10238(1999.
Reference
NNdN 1S. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
X Do
Vib. Approximate Type cyc -GdNN
sym. No. type of mode cm'? Med. meas. Refs.
P 3 Asym. stretch 7784 N IR 1 X Cay
Vib. Approximate Type
Reference sym. No.  type of mode  cm? Med.  meas. Refs.
a; 1 NN stretch 1876.9 Ar IR 1

1s. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
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Reference

1s. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.

GdNN
X
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
NN stretch 1558.2 Ar IR 1
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem182, 10238(1998.
cyc -TbNN
X Cay
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a, 1 NN stretch 1859.5 Ar IR 1
1846.1
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999.
cyc -DyNN
X Co
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a; 1 NN stretch 1809.2 Ar IR 1
1799.8
1794.8
1759.4 N IR 1
1755.5
1744.7
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999.
cyc -HoNN
X Cay
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a, 1 NN stretch 1798.3 Ar IR 1
1754.7 N IR 1
1749.3

Reference

1S. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999.

cyc -ErNN
X Cay
Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
a, 1 NN stretch 1802 Ar IR 1
1769.7 N IR 1
1753.4
1748.5
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem163 1311(1999.
cyc -TmNN
X Cyy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a; 1 NN stretch 1799.5 Ar IR 1
1752.3 N IR 1
Reference
!s. P. Willson and L. Andrews, J. Phys. Chem183 1311(1999.
cyc -YbNN
X Coy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a; 1 NN stretch 1744.1 N IR 1
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem163 1311(1999.
cyc -LUNN
X Coy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a; 1 NN stretch 1845.3 Ar IR 1
1840.2
1836.0
1824.3
1852.0 N IR 1
1848.9
1846.0
1844.2
1839.5
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Reference cyc -ScNO*
s, P. Willson and L. Andrews, J. Phys. Chem183 1311(1999. X Cs
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
NThN Y P
~ a’ 1159.8 Ne IR 2
X D..y 11170  Ar IR 1
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs. References
+
2y 3 Asym. stretch 756.6 Al IR 1 1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.

Reference

1G. P. Kushto, P. F. Souter, and L. Andrews, J. Chem. Phg8. 7121
(1998.

ThNN

X Cuv

Vib. Approximate Type

sym. No. type of mode cm?t Med. meas. Refs.
3t 1 NN stretch 1673.9  Ar IR 1

Reference

1G. P. Kushto, P. F. Souter, and L. Andrews, J. Chem. Ph¢8, 7121
(1998.

NUN

X D..,

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3 1 Sym. stretch 100823  Ar IR 2

Sy 3 Asym. stretch  1076.6 Ne IR 4
1051.0 Ar IR 1,2,5

996T N, IR 2,3,5

3Calculated from position of*NU®N absorption.
References

1D. W. Green and G. T. Reedy, J. Chem. P85,.2921(1976.
2R. D. Hunt, J. T. Yustein, and L. Andrews, J. Chem. Ph88. 6070

(1993.

3K. Sankaran, K. Sundararajan, and K. S. Viswanathan, Bull. Mater. Sci.

22, 785(1999.
4M. Zhou and L. Andrews, J. Chem. Phyid1, 11044(1999.

Chem. A103 1115(1999.
2L. Andrews and X. Wang, J. Phys. Chem1A6 1196(2002.

cyc -VNO*
X Cs
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 NO stretch 1146.5 Ne IR 1
1143.7
1139.5 Ar IR 1
1137.0
Reference
L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
NvVO*
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1020.5 Ne IR 1
Reference
L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
FeNO™
X
Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
NO stretch 1897.3 Ne IR 1
Reference

5K. Sankaran, K. Sundararajan, and K. S. Viswanathan, J. Phys. Chem. A

105, 3995 (2002.
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Reference

77

RuNO*
X IA. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas.
1 NO stretch 19180  Ne IR NiNO*
X
Reference
Vib. Approximate Type
IA. Citra and L. Andrews, J. Phys. Chem.184, 8689 (2000. sym. No. type of mode cmt Med. meas. Refs.
NO stretch 2001.9 Ne IR 1
OsNO*
B Reference
X
- M. zh d L. Andrews, J. Phys. Chem.1@4, 3915(2000.
Vib. Approximate Type ouan ndrews ys em (2000
sym. No. type of mode cmt Med. meas.
1 NO stretch 1921.8 Ne IR
1901.5 Ar IR PdNO+
Reference X
) Vib. Approximate Type
IA. Citra and L. Andrews, J. Phys. Chem.184, 8689(2000. sym. No. type of mode criit Med. meas. Refs.
1 NO stretch 1921.8 Ne IR 1
CoNO*t 1921.6  Ar IR 1
X Reference
Vib. Approximate Type
sym.  No. typeof mode  cm* Med.  meas. !A. Citra and L. Andrews, J. Phys. Chem.184, 8160(2000.
NO stretch 1957.5 Ne IR
PINO*
Reference 5
X
1
M. Zhou and L. Andrews, J. Phys. Chem.184, 3915(2000. Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
RhNO* 1 NO stretch 20196  Ne IR 1
B 2010.4 Ar IR 1
X
Vib. Approximate Type Reference
sym. No. type of mode cmt Med. meas.
1A. Citra and L. Andrews, J. Phys. Chem.184, 8160(2000.
1 NO stretch 1957.5 Ne IR
Reference
CuNO*
A. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000. _
X
IrNO + Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
X 1 NO stretch 1907.9  Ne IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Reference
1 NO stretch 1990.0 Ne IR i
M. Zhou and L. Andrews, J. Phys. Chem.184, 2618(2000.
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AgNO™*
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 1910.9 Ne IR 1
1904.3 Ar IR 1
Reference
1A. Citra and L. Andrews, J. Phys. Chem.1A5, 3042(2007).
NUO*
X Coy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
5t 1 UN stretch 1118.6 Ne IR 1
3 UO stretch 969.8 Ne IR 1
Reference

IM. Zhou and L. Andrews, J. Chem. Phyill, 11044(1999.

BCC™

Al C..y
T,=23131(11) Ne AB

A—X 361-432 nm

Vib. Approximate Type
sym. No. type of mode  cm?' Med. meas. Refs.
s* 1 153511) Ne AB 1

3 108%11) Ne AB 1,2
X1zt Cev
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3t 1 CC stretch 1936 Ne IR 1

References

IM. Wyss, M. Grutter, and J. P. Maier, J. Phys. Chenl0® 9106(1998.
2C. Leonard, D. Panten, P. Rosmus, M. Wyss, and J. P. Maier, Chem. Phys.

LA. 1. Boldyrev, J. Simons, X. Li, and L.-S. Wang, J. Am. Chem. Sk1,

264, 267 (200)).

References

IL. Andrews, P. Hassanzadeh, T. R. Burkholder, and J. M. L. Martin, J.

Chem. Phys98, 922 (1993.

2C. A. Thompson and L. Andrews, J. Am. Chem. Sbt7, 10125(1995.
3K. R. Asmis, T. R. Taylor, and D. M. Neumark, Eur. Phys. J9D257

(1999.
4K. R. Asmis, T. R. Taylor, and D. M. Neumark, J. Chem. PH\kl, 8838
(1999.
BCN
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CN stretch 2170.8 Ar IR 1
3 BC stretch 800.0 Ar IR 1
Reference

ID. V. Lanzisera, L. Andrews, and P. R. Taylor, J. Phys. CherhOA 7134

(1999).

BNC

X

Vib. Approximate Type

sym. No. type of mode cm'? Med. meas. Refs.
1 NC stretch 2055.2 Ar IR 1
3 BN stretch 984.3 Ar IR 1

Reference

ID. V. Lanzisera, L. Andrews, and P. R. Taylor, J. Phys. ChertOA 7134

(1997.
AICC™
Threshold for electron detachment
AICC™=21380(240) gas PE
Reference

10193(1999.
AICSi~
Threshold for electron detachment
=20170(480) gas PE
Reference

from

from ground-state

ground-state

AICSI

LA. 1. Boldyrev, J. Simons, X. Li, and L.-S. Wang, J. Am. Chem. Sk,

BNB™

Threshold for electron detachment from ground-state

BNB™ =25000(40) gas P&

X1z Daan

Vib. Approximate Type

sym. No. type of mode cm?t Med. meas. Refs.

3 1 Sym. stretch 113800  gas PE 4

DN 3 Asym. stretch ~ 17280) gas PE 4
1736.5 Ar IR 1,2

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003
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AICN

AMI C,
T,=28755.3(3) gas L¥
B,=0.181(4) LPF

A—X 325-405 nm

X1z Cuy
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
P 1 CN stretch 19748.5 gas LF 2.3
2143.7 Ar IR 1

11 2 Bend 131.01.3) gas LF 2,3
3* 3 AIC stretch 523.8.7 gas LF 2,3
B,=0.168 LPMwW*

References

1D. V. Lanzisera and L. Andrews, J. Phys. Cheml@l, 9660(1997).

2M. Fukushima, Chem. Phys. Lef83 337(1998.
3|. Gerasimov, X. Yang, and P. J. Dagdigian, J.
(1999.

Chem. Phgs, 220

4K. A. Walker and M. C. L. Gerry, Chem. Phys. LeB01, 200(1999.

AINC
Al C.y s
T,=36389.1(2) gas L¥F A—-X 265-279 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
11 2 Bend(w) 238 gas LF 3

(e137) 371 gas LF 3
3t 3 NC stretch 598 gas LF 3
e=+0.53 LP
B,=0.210 LP
X1z Cuv
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
po 1 NC stretch 206@1) gas LF 3

2051.4 Ar IR 2
I 2 Bend 1006) gas LF 3
St 3 AIN stretch 557 gas LF 3
By=0.200 MW
References

1J. S. Robinson, A. J. Apponi, and L. M. Ziurys, Chem. Phys. L2318, 1

(1997.

2D. V. Lanzisera and L. Andrews, J. Phys. Cheml @4, 9660(1997.

3|. Gerasimov, X. Yang, and P. J. Dagdigian, J.

Chem. Phge, 220

(1999.
GaCN
X
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
CN stretch 2137.8 Ar IR

79

Reference

ID. V. Lanzisera and L. Andrews, J. Phys. Cheml®l, 9660(1997).

GaNC
X
Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
NC stretch 2046.4 Ar IR 1
Reference

ID. V. Lanzisera and L. Andrews, J. Phys. Cheml@®l, 9660(1997).

INCN
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
CN stretch 21324 Ar IR 1
Reference

ID. V. Lanzisera and L. Andrews, J. Phys. Cheml@4, 9660(1997).

INNC
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
NC stretch 2051.1 Ar IR 1
Reference

ID. V. Lanzisera and L. Andrews, J. Phys. Cheml@4, 9660(1997).

BNSiI

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

P 1 BN stretch 1528.0 N IR 1
Reference

1G. Meloni, S. Nunziante Cesaro, and N. Sanna, Chem. Phys. 348t.
113(2001.
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Al,P~ Ga,As™
Threshold for electron detachment from ground-state Threshold for electron detachment from ground-state ,AGa
AlL,P~=20280(160) gas PE =19820(120) gas PE
XA, Cay X 1A Cay
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 45Q0) gas PE 1 a; 1 245 gas PE 1
Reference
Reference

1H. Gomez, T. R. Taylor, and D. M. Neumark, J. Phys. Cheni.0%, 6886

1T, R. Taylor, H. Ganez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.
115 4620(2001).

(200D.
TICN
Ga,P™ X
Threshold for electron detachment from ground-state s, Approximate Type
GgP~=20020(120) gas PE sym. No.  type of mode cmt Med.  meas. Refs.
X1a, Coy CN stretch 2125.7 Ar IR 1
Vib. Approximate Type Reference
sym. No.  type of mode cm!? Med. meas. Refs.
1 )
ay 1 Sym. stretch 37135 gas PE 12 D. V. Lanzisera and L. Andrews, J. Phys. Cheml@l, 9660(1997).
TINC
References %
IT. R. Taylor, K. R. Asmis, H. Gomez, and D. M. Neumark, Eur. Phys. J. D vipb. Approximate Type
9,317(1999. sym. No. type of mode  cm* Med.  meas. Refs.
2T. R. Taylor, H. Gmez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.
115, 4620(2002. NC stretch 2047.7 Ar IR 1
_ Reference
In,P
ID. V. Lanzisera and L. Andrews, J. Phys. Cheml@4, 9660(1997).
Threshold for electron detachment from ground-state
In,P~=19360(8) gas PETPE
2 (8) g G azo
X C,y E o
Vib. Approximate Type To=236939(15) Ar Alf C-X 265-271 nm
sym. No. type of mode cmt Med. meas. Refs. 3622615 Kr AB C-X 270-276 nm
Y| yp
a, 1 Sym. stretch 295T  gas TPE 2 Vib. Approximate Type
2 Bend 100T gas TPE 2 sym. No.  type of mode cm'  Med.  meas. Refs.
b2 3 ASym stretch 223T gas TPE 2 1 GaO s-stretch 527 Ar AB 6
2 Bend 182 Ar AB 6
218 Kr AB 6
References -
B ~ ~
1C. Xu, E. de Beer, D. W. Arnold, C. C. Arnold, and D. M. Neumark, J. To=28328(15) Kr EM B-X 353-403 nm
Chem. Phys101, 5406(1994. _
2C. C. Arnold and D. M. Neumark, Can. J. Phy®, 1322(1994. A
3K. R. Asmis, T. R. Taylor, and D. M. Neumark, Chem. Phys. L8@8, To=20600(15) Kr EM
347 (1999. -
X D..n
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
S 3 Asym. stretch 8223 Ar IR 2,457
809.4 N IR 1,3-5
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References

IA. J. Hinchcliffe and J. S. Ogden, Chem. Commun. 105369.

2D. M. Makowiecki, D. A. Lynch, Jr., and K. D. Carlson, J. Phys. Chem.
75, 1963(1971).

3A. J. Hinchcliffe and J. S. Ogden, J. Phys. Chéth,. 3908(1971).

4A. J. Hinchcliffe and J. S. Ogden, J. Phys. Chéi, 2537 (1973.

5M. J. Zehe, D. A. Lynch, Jr., B. J. Kelsall, and K. D. Carlson, J. Phys.

Chem.83, 656(1979.

5M. A. Douglas, R. H. Hauge, and J. L. Margrave, High Temp. $6i.35
(1983.

’T. R. Burkholder, J. T. Yustein, and L. Andrews, J. Phys. CHe$n10189
(1992.

In,O
E ~ ~
=32699(15) Ar AB C-X 300-306 nm
3185415 Kr AB® C—X 306—314 nm
Vib. Approximate Type
sym. No. typeofmode cm! Med. meas Refs.
1 Sym. stretch 576 Ar AB 6
2 Bend 139 Kr AB 6
B, Cay o
To=26524.53 gas L¥ B,—X 373-377 nm
7=1.35025) us gas LR
El CZV - _
To=25815 gas LE B;—X 380—388 nm
2564415) Kr ABS
2553515 Kr EM®
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a, 1 InO s-stretch 219.2 gas AB 8
2 Bend 94T gas AB 8
=1.744) us gas LB
A
To=19260(15) Kr EM
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3 1 InO s-stretch 222 gas LF 8
1, 2 Bend 52H gas LF 8
p 3 InO a-stretch 7454  Ne IR 2
735.2 Ar IR 2,457
728.2 Kr IR 2
722.4 N IR 1-5
References

1A. J. Hinchcliffe and J. S. Ogden, Chem. Commun. 105369.

2D. M. Makowiecki, D. A. Lynch, Jr., and K. D. Carlson, J. Phys. Chem.
75, 1963(1971).

3A. J. Hinchcliffe and J. S. Ogden, J. Phys. Chéif, 3908(1971).

4A. J. Hinchcliffe and J. S. Ogden, J. Phys. Ché, 2537 (1973.

5M. J. Zehe, D. A. Lynch, Jr., B. J. Kelsall, and K. D. Carlson, J. Phys.

Chem.83, 656(1979.

81

6M. A. Douglas, R. H. Hauge, and J. L. Margrave, High Temp. $6j.35
(1983.

"T. R. Burkholder, J. T. Yustein, and L. Andrews, J. Phys. Ch&6n10189
(1992.

8N. M. Lakin, G. van den Hoek, |. R. Beattie, and J. M. Brown, J. Chem.
Phys.107, 4439(1997.

TI,0
X
Vib. No. Approximate cmt Med. Type Refs.
3 Asym. stretch 643.6 Ar IR 2,4
634.6 Kr IR 2
6253 N IR 1-3
References

1A. J. Hinchcliffe and J. S. Ogden, Chem. Commun. 105369.

2J. M. Brom, Jr., T. Devore, and H. F. Franzen, J. Chem. P5§s2742
(1979).

3D. M. Makowiecki, D. A. Lynch, Jr., and K. D. Carlson, J. Phys. Chem.
75, 1963 (1971).

4L. Andrews, G. P. Kushto, J. T. Yustein, E. Archibong, R. Sullivan, and J.
Leszczynski, J. Phys. Chem.301, 9077(1997.

Cs
N D..n
=52826(30) Ar AB® 170-190 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3y 1 Sym. stretch 10880 Ar AB 15
I1, 2 Bend 30030)H Ar AB 15
oM 3 Asym. stretch ~ 78@OH?  Ar AB 15
B A, D.p

In 2-photon ionization studies of jet-cooled; Ca complicated group of
bands, all with rotational structure appropriate forsg — 2 vibronic
transition arising from thx state, has been observed between 266 and 302
nm?° Lifetimes of these bands range from 0.4 to 2& These same bands,

as well as bands at somewhat lower ener@essibly below the ionization
threshold and bands arising from & — [14 vibronic transition, have also
been studied using LF measurements on cooled béithghe averagd’
values for theX and II vibronic levels are 0.3984) and O. 39817)
respectively’ In a neon matri®3° absorptions attributable to thB—X
transition of G are observed between 281 and 302 nm, with the first intense
band at 3314@0), and in an argon matri¥, absorptions arising from this
transition of G are observed between 280 and 284 nm.

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

3 1 Sym. stretch ~ 94®0) gas LF 47

1, 2 Bend 22220H Ne AB 39
195H Ar AB 30

In an argon matrix® bands attributable to £have been observed between
367 and 373 nm.
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AT, Do Structure: UV

To=246755 gas EMRSAB369 F17:233335.36424346 A % 335640 nm
24640 Ne ABSEMSLFY A—X 347-488 nm
24370 Ar AB4STF1L45 A-X 352-624 nm
24350 Kr AP
23610 Xe ABY

24635 N AB’

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

25 1 Sym. stretch 1085.9 gas AB,LF 6,33
10946) Ne AB 5
10936)  Ar AB 5,7
1090 Kr AB 7
1120 Xe AB 7
1050 N AB 7

I1, 2 Bend 307.9 gas AB 6

p 3 Asym. stretch 541% gas LF 36,46

70=200(10) ns gas L¥*3

In a neon or argon matrix;* efficient intersystem crossing into t@e’Il,
state occurs, an@<10 ns.

Bo=0.430 UV

BSHQ D..i Structure: DL,EM?®

T,=23570(210) gas DEEM?3 b—3 1530-1640 nm
23584 Ne IR*®

Vib. Approximate Type
sym. No. type of mode cmt? Med.  meas. Refs.
1, 2 Bend 34840  gas EM 37
A=14.77(24) EM’
Bo=0.424 DL*EM?*
2%, D..n Structure: DL,EM®
To=17090(210) gas DIEM**PE! b-a 1530-1640 nm
17080 Ne EMLF! _a-X 585-631 nm
IR32 b—a 1250-1538 nm
16930 Ar EMZ4F% _a-X 590-857 nm
IR%2 b-a 1253-1544 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
S 1 Sym. stretch 1156%  Ne IR 32
1154.2 Ar IR 32
11, 2 Bend 50%40)" gas EM 37
M 3 Asym. stretch ~ 1449.53 gas DL 38
1454.1 Ne IR 32
1455.3 Ar IR 32

7=0.02s Ne EM
=0.01s Ar LF®
A=15.16(4) EM’
By=0.417 DI**EM

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

X DN D.., Structure: UV

This state of G is highly anharmonic. The term values of many excited
vibrational energy levels have been determined in3&%’and L stud-

ies. Analysis of data from the SEP studfesising the semirigid bender
model indicates that the molecule is linear in its ground state but that on
excitation ofv; a potential barrier appears at the linear configuration.

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

Eg 1 Sym. stretch  1224.5 gas AB,LF 9,17,23,33
1226 Ne EM 5
1216.46) Ar IR,EM,LF 19,34,45
1215.8T Kr IR 41
1234 N, IR 19

Inm, 2 Bend 63.41 gas UVDL 6,22,23

SEP, TF 24,25

70T Ne AB 5
73.03H Ar LF 45

SF 3 Asym.stretch 2040.02 gas IRDLLF 16,18,23
2042 Ne IR 4
2038.9s Ar IR 4,10,45
2033.3 Kr IR 41
2036.0 H IR 40,44
2031 N IR 19

By=0.431 UWIRDL?TF?®

#Alternate assignment gives 1320.

bIn the LF studies!*®a second site was observed wikp=24408.

w. Large Renner splitting, witke=0.537% Detailed comparisons of gas-
phase with neon- and argon-matrix band positions are given in Refs. 8 and
14. Reference 14 also gives a more detailed analysis of electronic orbital
angular momentum effects in the gas-phase molecule.

din the gas phas®, the A(002)—X(000) transition appears at 26348.0, giv-
ing 2v;=1672.5, and the corresponding transition observed in a neon
matrix® yields 2v,=1680. Reference 46 reports a barrier of 284.3 in the
double-minimum potential for the antisymmetric stretching fundamental of
Cy All,.

eSum of values foe—X andb-a transitions.

fw. Large Renner splitting, witle=0.447%

v+ vs)—vs.

"w. Large Renner splitting, witle=0.566%"

'Mgst precise value with tunable far infrared laser spectron@fex.?® =45

in X(011) 22

IGreatly broadened in a rare-gas matrix by interaction with lattice mtdes.
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Phys.89, 3491(1988. To=17250(6) Ne AB®
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E-X 530-580 nm

198, J. Ortman, R. H. Hauge, and J. L. Margrave, J. Quant. Spectrosc

Radiat. Transfed0, 439(1988. Vib. Approximate Type
2G, W. Lemire, Z. Fu, Y. M. Hamrick, S. Taylor, and M. D. Morse, J. Phys. sym. No.  type of mode cm? Med. meas. Refs.
Chem.93, 2313(1989.
21E. A. Rohlfing and J. E. M. Goldsmith, J. Chem. Ph98, 6804 (1989. a 2 Bend 250T  Ne AB 6
22K, Kawaguchi, K. Matsumura, H. Kanamori, and E. Hirota, J. Chem.
Phys.91, 1953(1989. ca2 Cy,
ZE. A. Rohlfing, J. Chem. Phy®1, 4531(1989. T,=14200(160) gas P¥E o
25F. J. Northrup and T. J. Sears, Chem. Phys. L’Eﬁa 421(1989. 128393) Ne AR® C—X 700-780 nm
C. A. Schmuttenmaer, R. C. Cohen, N. Pugliano, J. R. Heath, A. L
COOKSY KL Busatow and v ) Saykaly Scemin 60711900 VD Anpoma
L N e ) : ) sym. No. type of mode cmt Med.  meas. Refs.
27F. J. Northrup and T. J. Sears, J. Opt. Soc. Ani, 8924 (1990. Y P
28F, J. Northrup, T. J. Sears, and E. A. Rohlfing, J. Mol. Spectrb4g. 74 a 1 Sym. stretch 4880  gas PE 2
(1991). 470T Ne AB 6
Y, Sasada, T. Amano, C. Jarman, and P. F. Bernath, J. Chem. ®hys.
2401(199). B 1gb c
303, Szczepanski and M. Vala, J. Phys. Ché#).2792(1997). 1 2v 5
31D, W, Arnold, S. E. Bradforth, T. N. Kitsopoulos, and D. M. Neumark, J. 1o~ 11549(160) gas PE
Chem. Phys95, 8753(1991)). . R
327, M. Smith, J. Agreiter, C. Engel, and V. E. Bondybey, Chem. Phys. Lett. VIP: Approximate 71 Type
207, 531 (1993. sym. No. type of mode cm Med. meas. Refs.
33 P
J. Baker, S. K. Bramble, and P. A. Hamilton, Chem. Phys. 128 297 a, 1 Sym. stretch 48@0) gas PE 7
(1993. . 2 Bend 26020) gas PE 7
34J. Szczepanski and M. Vala, J. Chem. P198.7371(1993.
35w. J. Balfour, J. Cao, C. V. V. Prasad, and C. X. W. Qian, J. Chem. Phys. e
101, 10343(1994. C°B; Cov
3M. Izuha and K. Yamanouchi, Chem. Phys. L&#2, 435 (1995. T,=8880(80) gas P¥
57D, W. Tokaryk and S. CivisJ. Chem. Phys103 3928(1995. - -
3C. H. Hwang, S. A. Klassen, N. Moazzen-Ahmadi, and D. W. Tokaryk, Vib. Approximate Type
Chem. Phys. Lett250, 273(1996. sym. No.  type of mode cmt Med. meas. Refs.
39D. Forney, P. Freivogel, M. Grutter, and J. P. Maier, J. Chem. PHy4.
4954(1996. a,; 1 Sym. stretch 48@0) gas PE 7
4OM. Miki, T. Wakabayashi, T. Momose, and T. Shida, J. Phys. CHE6, 2 Bend 260200  gas PE 7
12135(1996. N
43, Szczepanski, S. Ekern, C. Chapo, and M. Vala, Chem. RHys359 b3Ad Coy
(1996. T,=7180(80) gas P¥
423, Baker, S. K. Bramble, and P. A. Hamilton, J. Mol. Spectrd$83 6
(1997. Vib. Approximate Type
4D, W. Tokal’yk and D. E. Chomiak, J. Chem. Phygﬁ, 7600(199n sym. No. type of mode cmt Med. meas. Refs.
44S, Tam, M. Macler, and M. E. Fajardo, J. Chem. PHy@6 8955(1997.
48|, Cerm, M. Forderer, |. @rmzova S. Kalhofer, H. Stopka-Ebeler, G. a; 1 Sym. stretch 50@0) gas PE 7
Monninger, and W. Krschmer, J. Chem. Phy$08 10129(1998.
4M. Izuha and K. Yamanouchi, J. Chem. Phg89, 1810(1999. Rle Coy
4TM. Izuha and K. Yamanouchi, J. Chem. Phg$3 10999(2000. T,=3630(80) gas PEEM?
. Vib. Approximate Type
Sl3 sym. No. type of mode cmt Med. meas. Refs.
~ a; 1 Sym. stretch 48@5) gas PE,EM 2,3
G C,y
To=25753(13)T Ne AB G-X 330-390nm g, b
2 3h
Vib. Approximate Type To<350 gas TPE
=1
sym. No.  type of mode cm Med. meas. Refs. Vib. Approximate Type
a; 350T Ne AB 6 sym. No. type of mode cmt Med. meas. Refs.
~ a; 1 Sym. stretch 5010 gas TPE 4
F C !
2v -~ e’ 2 Deformation 33710) gas EM 2-4
To=19146(7) Ne AB F—X 430-540 nm TPE
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 360T Ne AB 6

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003



84

MARILYN E. JACOX

;( 1A1 CZV

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a, 1 Sym. stretch 550T Ne IR 5
550.6 Ar IR 5
546.7 Kr IR 5

b, 3 Asym. stretch 525.5 Ne IR 5
525.1 Ar IR 5
523.1 Kr IR 5

#Photoelectron band ERef. 7).

Photoelectron band [Ref. 7).

‘Photoelectron band (Ref. 7).

dPhotoelectron band ERef. 7).
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CNC*
A 1, D..h
To=30694(20) Ne AB A—X 301-326 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
3y 1 Sym. stretch 1100T  Ne AB 2
X1z Dan
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
p 3 Asym. stretch ~ 1974.07  gas DL 1

1972.9 Ne IR 2,3
B,=0.461 DL
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Snj

D
T,=5890(800) gas PE
[

T,=5400(80) gas PE

B
T,=2980(160) gas PE

A
T,=890(110) gas PE

Reference

V. D. Moravec, S. A. Klopcic, and C. C. Jarrold, J. Chem. Phiyi€) 5079
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CCN™*

Al C..y
T,=21637(10) Ne AB

A—X 427-462 nm

Vib. Approximate Type

sym. No. type of mode cm!? Med. meas. Refs.

St 1 “Asym.” stretch ~ 172520) Ne AB 1

P 3 “Sym.” stretch 1223200 Ne AB 1
Reference

IM. Wyss, E. Riaplov, J. P. Maier, M. Hochlaf, and P. Rosmus, Helv. Chim.

Acta 84, 1432 (200).
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X
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
1 CO stretch 1732.0 Ne IR 1
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1@3 2964 (1999.
TiCO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1789.9 Ne IR 1
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1@3 5259(1999.
VCO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1806.7 Ne IR 1
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Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@3 5259(1999.
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CNbO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
NbO stretch 877.8 Ne IR 1
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1A3 7785(1999.
CTaO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
TaO stretch 902.0 Ne IR 1
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1A3 7785(1999.
TaCO™
X
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
CO stretch 1700.9T7 Ne IR 1
Reference
IM. Zhou and L. Andrews, J. Phys. Chem.1A3 7785(1999.
MnCO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1807.5 Ne IR 1
1789.4 Ar IR 1
Reference

IL. Andrews, M. Zhou, X. Wang, and C. W. Bauschlicher, Jr., J. Phys.

Chem. A104 8887(2000.

ReCO™
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1728.0 Ne IR 1
1704.2 Ar IR 1
Reference

1L. Andrews, M. Zhou, X. Wang, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A104, 8887(2000.

FeCO™

Threshold for electron detachment from ground-state

FeCO =9335(40) gas PF

X 45" Cov

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

pI 1 CO stretch 198A00T gas PE 1
1782.0 Ne IR 4
1770.3 Ar IR 3

II 2 Bend 23040) gas PE 2

P 3 FeC stretch 46180 gas PE 2

References

1p. C. Engelking and W. C. Lineberger, J. Am. Chem. Sh@l, 5569

(1979.

2p. W. Villalta and D. G. Leopold, J. Chem. Phg8, 7730(1993.
3M. Zhou, G. V. Chertihin, and L. Andrews, J. Chem. Ph¥69 10893

(1998.

4M. Zhou and L. Andrews, J. Chem. Phyil0, 10370(1999.

RuCO™

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1792.8 Ne IR 1

Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1A3 6956(1999.

OsCO™

X

Vib. Approximate Type

sym. No. type of mode cmt? Med. meas. Refs.
1 CO stretch 1785.5 Ne IR 1
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Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@3 6956(1999.

MARILYN E.

JACOX
References

1A E. Stevens, C. S. Feigerle, and W. C. Lineberger, J. Am. Chem. Soc.
104, 5026(1982.

2M. Zhou and L. Andrews, J. Am. Chem. Sdt20, 11499(1998.

3B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.

CoCO™
X C. _
. PdCO
Vib. Approximate o Type Threshold  for  electron  detachment  from  ground-state
sym. No. type of mode cm Med. meas. Refs. PdCO =4870(80) gas PE
5* 1 CO stretch 1820.2 Ne IR 2 ~
18040  Ar IR 1 X
Vib. Approximate Type
References sym.  No. typeof mode  cm! Med. meas.  Refs.
1 CO stretch 1909.0 Ne IR 2
M. Zhou and L. Andrews, J. Phys. Chem.1@2 10250(1998.
2M. Zhou and L. Andrews, J. Phys. Chem.1A3 7773(1999.
References
— 1 .
RhCO (Sl.gAg.gKlopmc, V. D. Moravec, and C. C. Jarrold, J. Chem. PHy$), 8986
% 2B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000.
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs. PtCO~
1 CO stretch 1828.6 Ne IR 1,2 ~
1813.7  Ar IR 2 X
Vib. Approximate Type
References sym. No.  type of mode  cm? Med.  meas. Refs.
CO stretch 1896.3 Ne IR 1
IM. Zhou and L. Andrews, J. Am. Chem. Sd21, 9171(1999.
2M. Zhou and L. Andrews, J. Phys. Chem.1@3 7773(1999.
Reference
Irco— 1B. Liang, M. Zhou, and L. Andrews, J. Phys. Chem1®4, 3905(2000).
X
Vib. Approximate Type CuCo
sym. No. type of mode cmt Med. meas. Refs. %
1 CO stretch 1842.6 Ne IR 1
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
Reference
1 CO stretch 1746.2 Ne IR 1
1733.4 Ar IR 1
IM. Zhou and L. Andrews, J. Phys. Chem.1A3 7773(1999.
Reference
NiCO™
M. Zhou and L. Andrews, J. Chem. Phyid1, 4548(1999.
Threshold for electron detachment from ground-state
NiCO™=6490(100) gas PE
X C.y CThO™
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs.
" Vib. Approximate Type
z 1 CO stretch 18606  Ne IR 3 sym.  No. typeof mode  cm! Med. meas. Refs.
1850.1 Ar IR 2
1847.0 ThO stretch 761.7 Ne IR 1
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Reference

1J. Li, B. E. Bursten, M. Zhou, and L. Andrews, Inorg. Che#, 5448

Reference

87

1G. P. Kushto, F. Ding, B. Liang, X. Wang, A. Citra, and L. Andrews,

Chem. Phys257, 223 (2000.

(200D.
Cuo™ MgNO
X X C,
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
1 UC stretch 929.3 Ne IR 1 a’ 1 NO stretch 1461.3 Ar IR 1
3 UO stretch 803.3 Ne IR 1
Reference
Reference

M. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Sk,

9712(1999.
Uco™
X
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
CO stretch 1689.2 Ne IR 1
Reference

M. Zhou, L. Andrews, J. Li, and B. E. Bursten, J. Am. Chem. Siit{,

1G. P. Kushto, F. Ding, B. Liang, X. Wang, A. Citra, and L. Andrews,

Chem. Phys257, 223(2000.

NScO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 ScO stretch 931.1 Ne IR 2
909.5 Ar IR 1
3 ScN stretch 480.8 Ne IR 2
471.1 Ar IR 1
References

9712(1999.
1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A103 1115(1999.
PtNN~ 2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
X
ScNO
Vib. Approximate Type _
sym. No. type of mode cmt Med. meas. Refs. X
1 NN stretch 2054.1 Ne IR 1 Vib. Approximate Type
20458  Ar IR 1 sym. No.  type of mode cmt Med.  meas. Refs.
20489 N IR 1
1 NO stretch 1589.4 Ne IR 2
1563.3 Ar IR 1
Reference
References

IA. Citra, X. Wang, W. D. Bare, and L. Andrews, J. Phys. Cheni05,

7799(2001).
BeNO
X C..
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3t 1 BeNO s-stretch ~ 913.8  Ar IR 1

1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.

Chem. A103 1115(1999.
2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
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cyc -ScNO References
X Cs 1G. P. Kushto and L. Andrews, J. Phys. Chem1@8, 4836(1999.
- 2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
Vib. Approximate Type
sym. No. type of mode cmt? Med. meas. Refs.
a’ 860.8  Ne IR 2 NHfO
865.5 Ar IR 1 -
644.4 Ne IR 2 X Cs
644.1 Ar IR 1
Vib. Approximate Type
=1
References sym. No. type of mode cm Med. meas. Refs.
a’ 1 HfO stretch 855.2 Ar IR 1
IG. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys. 3 HfN stretch 685.3 Ar IR 1
Chem. A103 1115(1999.
2
L. Andrews and X. Wang, J. Phys. Chem1A86, 1196(2002. Reference
NTiO 1G. P. Kushto and L. Andrews, J. Phys. Chem1@8, 4836(1999.
X Cs
NVO
Vib. Approximate Type
sym. No.  type of mode cmt? Med. meas. Refs. X Cs
a 1 TiO stretch 915.0 Ne IR 3 Vib. Approximate Type
900.7s Ar IR L2 sym No type of mode crmt Med meas Refs
2 Bend 248.2wm Ar IR 2 Y ) yp ) ) ’
3 TiN stretch 732.0 Ne IR 3 a' 1 VN stretch 10070  Ne IR 2
3 VO stretch 912.0 Ne IR 2
References 906.4 Ar IR 1
1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys. References
Chem. A103 1115(1999.
5 h . .
l(_zcl)(oré)m C. Prot, E. M. Alikhani, and L. Manceron, Chem. Ph284, 267 M. Zhou and L. Andrews, J. Phys. Chem.1a3 478 (1999.
: 2|, Andrews and X. Wang, J. Phys. Chem186, 1196(2002.
3L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002. 9 4 8 (2002
TiNO VNO
% X C..y
Vib. Approximate Type Vib. Approximate . Type
sym. No. type of mode criit Med. meas. Refs. Sym. No. type of mode cm Med. meas. Refs.
+
1 NO stretch 16147  Ar IR 1 > 1 NO stretch 16060  Ar IR 1
Reference Reference
1
1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys. M. Zhou and L. Andrews, J. Phys. Chem.1a3 478 (1999.
Chem. A103 1115(1999.
cyc -VNO
NZrO -
B X Cs
X Cs : :
Vib. Approximate Type
Vib. Approximate Type sym No. type of mode cmt Med. meas. Refs.
=1
sym. No. type of mode cm Med. meas. Refs. , 1 NO stretch 1069.8 Ne R 2
a' 1 ZrO stretch 861.3 Ne IR 2 1075.7  Ar IR 1
844.2 Ar IR 1
3 ZrN stretch 687.9 Ne IR 2
673.3 Ar IR 1
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References CrNO
M. Zhou and L. Andrews, J. Phys. Chem.1A3 478(1999. X C.v
2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
NNbO 3t 1 NO stretch 16375  Ne IR 2
~ 1609.1 Ar IR 1
X Cs 3 CrN stretch 533.3 Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. References
a 1 NbN stretch 95;7573'3 Ar IR 1 IM. Zhou and L. Andrews, J. Phys. Chem.182, 7452(1998.
. 2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
3 NbO stretch 852.6 Ar IR 1
850.6
cyc -CrNO
Reference
X C,
IM. Zhou and L. Andrews, J. Phys. Chem.1@2, 10025(1998.
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
NTaO a’ 1 NO stretch 1123.9 Ne IR 2
1108.8 Ar IR 1
2 CrN stretch 528.2vw Ar IR 1
3 CrO stretch 478.0vw Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
Y P References
a’ 1 TaN stretch 967.6 Ar IR 1
965.9 1
M. Zhou and L. Andrews, J. Phys. Chem.1A2, 7452(1998.
3 Tao stretch 8?2739 Ar IR 1 2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
Reference NMoO
IM. Zhou and L. Andrews, J. Phys. Chem.1@2, 10025(1998. X Cs
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
NCrO Y P
~ a’ 1 MoN stretch 999.1 Ar IR 1
X Cs 3 MoO stretch 846.5 Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference
a’ 1 CrN stretch 969.7 Ne IR 2 L. Andrews and M. Zhou, J. Phys. Chem. 203 4167(1999.
976.1 Ar IR 1
3 CrO stretch 869.1 Ne IR 2
866.2 Ar IR 1
MoNO
References X
M. Zhou and L. Andrews, J. Phys. Chem.12, 7452 (1998. Vib. Approximate . Type
2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002. sym. No.  type of mode cm Med. meas. Refs.
1 NO stretch 1620.6 Ar IR 1
Reference

L. Andrews and M. Zhou, J. Phys. Chem. 203 4167(1999.
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NWO References
X Cs L. Andrews, M. Zhou, and D. W. Ball, J. Phys. Chem.1@2, 10041
_ (1998.
Vib. Approximate Type 2|, Andrews and X. Wang, J. Phys. Chem1a6, 1196(2002.
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 WN stretch 1016.3 Ar IR 1
3 WO stretch 9073 Ar IR 1 NReO
X C
Reference °
Vib. Approximate Type
L. Andrews and M. Zhou, J. Phys. Chem. 203 4167(1999. sym. No.  type of mode  cm' Med.  meas. Refs.
a’ 1 ReN stretch 1052.9 Ar IR 1
3 ReO stretch 901.2 Ar IR 1
NMnO
% C. Reference
Vib. Approximate Type L. Andrews, M. Zhou, and D. W. Ball, J. Phys. Chem.182, 10041
sym. No. type of mode cmt Med. meas. Refs. (1998.
a’' 1 MnN stretch 922.6 Ne IR 2
932.3 Ar IR 1
3 MnO stretch 8727  Ne IR 2 cyc -ReNO
874.0 Ar IR 1 ~
X Cs
References Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
1
I(_l.gAgrédrews, M. Zhou, and D. W. Ball, J. Phys. Chem.1R82, 10041 al 1 NO stretch 1137.2 Ar R 1
2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.
Reference
MnNO 1|, Andrews, M. Zhou, and D. W. Ball, J. Phys. Chem.182, 10041
~ (1998.
X
Vib. Approximate Type
sym. No.  type of mode cm! Med. meas. Refs. FeNO
NO stretch 17545  Ne IR 2 X
1748.6T Ar IR 1
Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
References
NO stretch 1766.0 Ne IR 3
L. Andrews, M. Zhou, and D. W. Ball, J. Phys. Chem.182, 10041 1r48.7 Ar IR 1.3
(1998, 17468 N IR 2
2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002. 1731.0
References
cyc -MnNO
- 1D. W. Ball and J. A. Chiarelli, J. Mol. Struc872, 113(1995.
X Cs 2L. Andrews, G. V. Chertihin, A. Citra, and M. Neurock, J. Phys. Chem.
_ 100, 11235(1996).
Vib. Approximate Type 3M. Zhou and L. Andrews, J. Phys. Chem.184 3915(2000.
sym. No. type of mode cm?t Med.  meas. Refs.
a’ 1 NO stretch 1235.7 Ne IR 2
1236.8 Ar IR 1

1232.4
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cyc -FeNO NOsO
X C X C
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a’ 1 NO stretch 1342.2 Ne IR 1 a’ 1 OsN stretch 1057.6 Ne IR 1
1343.8 Ar IR 1 1052.0 Ar IR 1
3 OsO stretch 892.0 Ne IR 1
886.9 Ar IR 1
Reference
Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1@4, 3915(2000.

RuUuNO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 1785.8 Ne IR 1
1765.9 Ar IR 1
Reference

IA. Citra and L. Andrews, J. Phys. Chem.184, 8689 (2000.

NRuO

X Cs

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a’' 1 RuN stretch 991.5 Ne IR 1
991.8 Ar IR 1

3 RuO stretch 800.4 Ne IR 1
803.0 Ar IR 1
Reference

A. Citra and L. Andrews, J. Phys. Chem.184, 8689(2000.

OsNO
X
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
1 NO stretch 1809.4 Ne IR 1
1789.1 Ar IR 1
Reference

A. Citra and L. Andrews, J. Phys. Chem.184, 8689(2000.

LA. Citra and L. Andrews, J. Phys. Chem.184, 8689 (2000).

cyc -OsNO
X C.
Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
a’ 1 NO stretch 1168.0 Ne IR 1
1132.6 Ar IR 1
Reference

1A. Citra and L. Andrews, J. Phys. Chem.184, 8689(2000.

CoNO

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3 1 NO stretch 1794.2 Ne IR 3
1761.0 Ar IR 1,3
1771.4 N IR 2

3 CoN stretch 620.1 Ar IR 3
References

1G. K. Ruschel, T. M. Nemetz, and D. W. Ball, J. Mol. Strugg4, 101
(1996.

2G. V. Chertihin, A. Citra, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A101, 8793(1997.

3M. Zhou and L. Andrews, J. Phys. Chem.184 3915(2000.

cyc -CoNO

X Cs

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a’ 1 NO stretch 1317.4 Ne IR 1

1284.2 Ar IR 1
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IM. Zhou and L. Andrews, J. Phys. Chem.1@4, 3915(2000.

Reference

IA. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000.

RhNO NiNO
X X C
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  sym No. type of mode crmt Med. meas. Refs.
1 NO stretch 1806.4 Ne IR 2 a’ 1 NO stretch 1680.1 Ne IR 3
1775.1 Ar IR 1 1677.1 Ar IR 1-3
1765.9 N IR 1 3 NiN stretch 608.4 Ar IR 2,3
References References
1A. Citra and L. Andrews, J. Phys. Chem.1@3 3410(1999. 1G. K. Ruschel, T. M. Nemetz, and D. W. Ball, J. Mol. Strugg4, 101
2A. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000. (1996.
2L. Krim, L. Manceron, and M. E. Alikhani, J. Phys. Chem.1@3 2592
(1999.
3
NRhO M. Zhou and L. Andrews, J. Phys. Chem.1Q4, 3915(2000.
X .
cyc -NiNO
Vib. Approximate Type _
sym. No. type of mode cmt Med. meas. Refs. X Cs
1 RhN stretch 967.8 Ne IR 1 Vib. Approximate Type
964.2 Ar IR 1 sym. No.  type of mode cmt Med.  meas. Refs.
3 RhO stretch 813.7 Ar IR 1
a’ 1 NO stretch 1292.6 Ne IR 2
Reference 1293.9 Ar IR 1,2
2 540.5 Ar IR 1
1A. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000. 3 4644 Ar IR 1
References
IrNO
- L. Krim, L. Manceron, and M. E. Alikhani, J. Phys. Chem.1@3 2592
X (1999.
2M. Zhou and L. Andrews, J. Phys. Chem.184, 3915(2000.
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
1 NO stretch 18511  Ne IR 1 PdNO
1833.7 Ar IR 1 ~
X C,
Reference Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 .
A. Citra and L. Andrews, J. Phys. Chem.184, 11897(2000. a 1 NO stretch 1676.4 Ne R 1
1661.3s Ar IR 1,2
2 Bend 229.8vw Ar IR 2
NIrO 3 PdN stretch 5221w Ar IR 2
X
References
Vib. Approximate Type
sym. No.  type of mode cm? Med.  meas. Refs. 1A Citra and L. Andrews, J. Phys. Chem.184, 8160(2000.
2 ) . .
1 IN stretch 094 6 Ne R 1 (Lzolér]l)m E. M. Alikhani, and L. Manceron, J. Phys. Chem.1Q5 7812
977.3 Ar IR 1 '
3 IrO stretch 868.9 Ne IR 1
850.6 Ar IR 1
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PtNO CeNO
X X
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.  sym. No. type of mode cmt? Med. meas. Refs.
1 NO stretch 1712.6 Ne IR 1 1 NO stretch 1341.1 Ar IR 1
1677.0 Ar IR 1
Reference
Reference

A. Citra and L. Andrews, J. Phys. Chem.184, 8160(2000.

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni04 3446
(2000.

CuNO NPro
X X C.,
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  sym. No.  type of mode cm? Med. meas. Refs.
1 NO stretch 1602.2 Ne IR 1 P 1 PrN stretch 900.8s Ar IR 1
1587.1 Ar IR 1 P 3 ProO stretch 742.0m Ar IR 1
Reference Reference

IM. Zhou and L. Andrews, J. Phys. Chem.184, 2618(2000.

AgNO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 1711.8 Ne IR 1
1707.3
1680.3 Ar IR 1
Reference

IA. Citra and L. Andrews, J. Phys. Chem.1A5, 3042 (2007).

NCeO

X C.y

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.
3t 1 CeO stretch 757.2s Ar IR 1
3t 3 CeN stretch 690.3w  Ar IR 1

Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04 3446
(2000.

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni04 3446
(2000.

PrNO

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 1359.3 Ar IR 1

Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni0% 3446
(2000.

NNdO

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
p 1 Mixed 768.7s Ar IR 1

3* 3 Mixed 6614w Ar IR 1

Reference

's. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04 3446
(2000.
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NSmO cyc -GdNO
X X Cs
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
Mixed 736.9 Ar IR 1 a’ 997.6 Ar IR 1
Reference

Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl.04 3446
(2000.

1S. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni0% 3446
(2000.

NEuO NTbO
% X Cuy
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode crit Med. meas. Refs. Sym. No. type of mode cm? Med. meas. Refs.
EuO stretch 657.8  Ar IR 1 N 1 Mixed 7706 Ar IR 1
P 3 Mixed 674.2 Ar IR 1
Reference Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04, 3446
(2000.

cyc -EuNO

X Cs

Vib. Approximate Type

sym. No. type of mode crmt Med. meas. Refs.
a’ 963.8 Ar IR 1

Reference

s, P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl0¥, 3446
(2000.

NGdO

X C.,

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.
Py GdO stretch 769.8  Ar IR 1

Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl.04, 3446
(2000.

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

1S. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni.0% 3446
(2000.

cyc -TbNO

X Cs

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
a’' 1111.4 Ar IR 1

Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni04 3446
(2000.

NDyO

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
DyO stretch 784.9 Ar IR 1

Reference

1s. p. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04, 3446
(2000.
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cyc -DyNO cyc -ErNO
X C X C
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a’ 771.4 Ar IR 1 a’ 760.1 Ar IR 1
641.1 Ar IR 1
Reference
Reference

s, p. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl0¥, 3446
(2000.

NHoO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
HoO stretch 724.5 Ar IR 1
Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04 3446
(2000.

1S. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni0% 3446
(2000.

NTmO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
TmO stretch 795.0 Ar IR 1
Reference

's. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04 3446
(2000.

NYbO
cyc -HoNO 5
X Cs Vib. Approximate Type
- sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. YbO stretch 782.0 Ar IR 1
a’ 764.7 Ar IR 1
Reference
Reference 1S. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni04 3446

s, p. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl0¥, 3446

(2000.
NErO
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
ErO stretch 790.3 Ar IR 1
Reference
1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl.04 3446
(2000.

(2000.

NLuO
X Cs
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
a’ 1 LuO stretch 797.2 Ar IR 1
3 LuN stretch 425.6 Ar IR 1
Reference

1s. P. Willson, L. Andrews, and M. Neurock, J. Phys. Cheni04 3446
(2000.
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NThO cyc-YO5
i C5 ;( C2v
Vib. Approximate Type Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.  sym. No.  type of mode cm!? Med. meas. Refs.
a’ 1 ThO stretch 784.2 Ne IR 2 a, 1 OO stretch 816.3 Ar IR 1
760.3 Ar IR 1 2 OYO s-stretch 595.3 Ar IR 1
3 ThN stretch 709.8 Ne IR 2 b, 3 OYO a-stretch 5875  Ar IR 1
697.3 Ar IR 1
Reference
References
L. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
1G. P. Kushto and L. Andrews, J. Phys. Cheml@3 4836(1999. Phys. Chem. ALO3 6525(1999.
2M. Zhou and L. Andrews, J. Chem. Phyid1, 11044(1999.
+
cyc -LaO;
NUO
~ X CZV
X Cuy
- Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode  cm’ Med.  meas. Refs.
sym. No. type of mode cmt Med. meas. Refs.
a; 1 OO stretch 804.0 Ar IR 1
3t 1 UN stretch 1004.9 Ne IR 4
983.6 Ar IR 1,2
938 N, IR 3 Reference
3 UO stretch 833.5 Ne IR 4
818.9 Ar IR 2 IL. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
795 N, IR 3 Phys. Chem. AL03 6525(1999.
References

OLaO*

ID. W. Green and G. T. Reedy, J. Chem. PH§5.2921(1976.
2G. P. Kushto, P. F. Souter, L. Andrews, and M. Neurock, J. Chem. Phys
106, 5894 (1997).

th

3K. Sankaran, K. Sundararajan, and K. S. Viswanathan, Bull. Mater. S(:lvIb Approximate 1 Type
22, 785(1999. sym No. type of mode cm Med. meas. Refs.
4M. Zhou and L. Andrews, J. Chem. Phykd1, 11044(1999. 5= 3 Asym. stretch 689.3 Ar IR 1
u . .
+
cyc -ScO; Reference
X Coy IL. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
Phys. Chem. AL03 6525(1999.
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas. Refs.
+
a, 1 OO stretch 892.9 Ar IR 1 ONbO
2 0OScO s-stretch 641.1 Ar IR 1 ~
b, 3 0ScO a-stretch ~ 624.8  Ar IR 1 X Cav
Vib. Approximate Type
Reference sym. No. type of mode cm!? Med. meas. Refs.
a; 1 Sym. stretch 989.7 Ar IR 1
1C. W. Bauschlicher, Jr., M. Zhou, L. Andrews, J. R. Tobias Johnson, I. 988.0
Panas, A. Snis, and B. O. Roos, J. Phys. Cheri03 5463(1999. b, 3 Asym. stretch 9384 Ar IR 1
937.1
Reference

IM. Zhou and L. Andrews, J. Phys. Chem.182, 8251(1998.
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OTaO™ NAIN

X Coy X D.n

Vib. Approximate Type Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cm! Med. meas. Refs.

a, 1 Sym. stretch 993.1 Ar IR 12 Sy 3 Asym. stretch 656.9 N IR 1
991.5

b, 3 Asym. stretch 92?848 Ar IR 1,2 Reference

Ref 1L. Andrews, M. Zhou, G. V. Chertihin, W. D. Bare, and Y. Hannachi, J.
ererences Phys. Chem. AL04, 1656 (2000.

IM. Zhou and L. Andrews, J. Phys. Chem.1A2 8251(1998.
2M. Chen, X. Wang, L. Zhang, M. Yu, and Q. Qin, Chem. Ph342, 81 NGaN

(1999.
X D.n
OPro + Vib. Approximate Type
B sym. No. type of mode cmt Med. meas. Refs.
X D..p n
pIM 3 Asym. stretch 586.4 N IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference
P 3 Asym. stretch 939.8 Ne IR 1
914.1 Ar IR 1 IM. Zhou and L. Andrews, J. Phys. Chem.1@4, 1648(2000.
Reference
NInN
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999. X D.,
+ Vib. Approximate Type
ONdO sym. No. type of mode cmt? Med. meas. Refs.
~ +
% D., 2. 3 Asym. stretch 4795 N IR 1
Vib. Approximate Type Reference
sym. No. type of mode cmt? Med. meas. Refs.
M 3 Asym. stretch 894.5 Ne IR 1 M. Zhou and L. Andrews, J. Phys. Chem.1@4, 1648(2000.
869.5 Ar IR 1
Reference GaCoO
_ X
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
Vib. Approximate Type
+ sym. No. type of mode cmt Med. meas. Refs.
0]0]0)
1 CO stretch 1875.6 Ar IR 1
% D, 1866.5
Vib. Approximate Type Reference
sym. No. type of mode cm!? Med. meas. Refs.
S 3 Asym. stretch 980.1 Ne IR 1 1H.-J. Himmel, A. J. Downs, J. C. Green, and T. M. Greene, J. Phys. Chem.
9523  Ar IR 1 A 104, 3642(2000.

Reference

IM. Zhou, L. Andrews, N, Ismail, and C. Marsden, J. Phys. CherhOA
5495(2000.
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InCO AZA Coy
T,=8420(800) gas PE
X
Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode cm? Med. meas. Refs.
=1
sym. No. type of mode cm Med. meas. Refs. a, 2 GaP s-stretch 328 gas PE 23
1 CO stretch 1920.8 Ar IR 1 ~
X ?B, Cay
Reference Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
IH.-J. Himmel, A. J. Downs, J. C. Green, and T. M. Greene, J. Phys. Chenr:
A 104 3642(2000. a; 1 P—P stretch 322T Kr IR 1
2 GaPR s-stretch 222 gas PE 2,3
220.9 Ar IR 1
AlOSi
References
X Coy
- 1S. Li, R. J. Van Zee, and W. Weltner, Jr., J. Phys. Ch@f11393(1993.
Vib. Approximate Type 2T. R. Taylor, K. R. Asmis, H. Gomez, and D. M. Neumark, Eur. Phys. J. D
sym. No. type of mode cmt Med. meas. Refs. 9, 317(1999.
" - ) 3T. R. Taylor, H. Ganez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.
3 1 Sym.” stretch 524.2 CH Ra 1 115 4620(2002.
3 “Asym.” stretch 1012.7 Ar IR 1
1007.7 CH IR 1
cyc -InP,
Reference B
A%A, Cay
IM. Junker, M. Friesen, and H. Schriel, J. Chem. Physi12 1444  To=10330(8) gas PHPE
(2000. - -
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
cyc -AlIP 2 a, 2 PInP s-stretch 287 gas TPE 2
- )N( ABZ CZV
A, Cyy
T3=5780(210) gas PE Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
Vib. Approximate Type
sym.  No. type of mode  cm?* Med. meas. Refs. & 1 P=P stretch 479 gas TPE 2
2 PInP s-stretch 190(D) gas TPE 2
a; 2 Sym. stretch 4280) gas PE 1
<, References
X 2B, Cay
Vib. Approximate Type 1C. Xu, E. de Beer, D. W. Arnold, C. C. Arnold, and D. M. Neumark, J.
sym. No. typeof mode  cm' Med. meas. Refs. Chem. Phys101, 5406(1994.
2C. C. Arnold and D. M. Neumark, Can. J. Phy®, 1322(1994).
a; 2 Sym. stretch 308.0 gas PE 1
8 rom vertical ionization potential. cyc -GaAsz
Reference A2, Coy

T,=5600(620) gas PE

1H. Gamez, T. R. Taylor, and D. M. Neumark, J. Phys. Cheni0%, 6886 Vib. Approximate Type
(200D). sym. No. type of mode cmt Med. meas. Refs.
cyc -GaP, a 2 235 gas PE 2
B 2B, Cay X 2B, Cay
To=21000(400) gas P¥
Vib. Approximate Type
Vib. Approximate Type sym. No. type of mode cm?t Med. meas. Refs.
sym. No. type of mode cm? Med. meas. Refs.
a; 1 231.0T Ar IR 1
a; 1 P—P stretch 500 gas PE 2,3 2 176 gas PE 2
2 GaB s-stretch 234 gas PE 2,3 1741 Ar IR 1
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References

1S, Li, R. J. Van Zee, and W. Weltner, Jr., J. Phys. Ch@m11393(1993.

2T. R. Taylor, H. Gmez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.

115, 4620(2001).

Cs
E

T,=32003(3) gas PD

D
To=29885(3)
2983320)

gas PD
Ne AB’
cay

To=28507(3)

D..p
gas 20PD

E-X 308-313 nm

27-335 nm
29-336 nm

lw2Rwh

_83
-X 3

C-X 337-351 nm
c-X3

X =g D.., Structure: IR

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3 1 Sym. stretch 107800 gas PE 3

M 3 Asym. stretch ~ 1721.8 Ar IR 4,5
References

1J. M. Oakes and G. B. Ellison, Tetrahedré?, 6263(1986.

2S. Yang, K. J. Taylor, M. J. Craycraft, J. Conceicao, C. L. Pettiette, O.
Cheshnovsky, and R. E. Smalley, Chem. Phys. Uett, 431(1988.

3D. W. Arnold, S. E. Bradforth, T. N. Kitsopoulos, and D. M. Neumark, J.
Chem. Phys95, 8753(1991).

4. Szczepanski, S. Ekern, and M. Vala, J. Phys. Cheb@1A1841(1997).

5J. Szczepanski, C. Wehlburg, and M. Vala, J. Phys. Cherh0% 7039
(1997.

6M. Tulej, J. Fulara, A. Sobolewski, M. Jungen, and J. P. Maier, J. Chem.
Phys.112, 3747(2000.

286607) Ne AB®’ -X 335-349 nm _ . . .
N. M. Lakin, F. Guhe, M. Tulej, M. Pachkov, and J. P. Maier, Faraday
Vib. Approximate Type Discuss.115, 383(2000.
sym. No. typeof mode cm? Med. meas. Refs. sn>
n
3y 1 Sym. stretch 1146) gas PD 7 3
118014) Ne AB 6 Threshold for electron detachment from ground-state
m, 2 Bend 445H gas  PD 7 Sr; =18070(80) gas PE
B2y, Do Reference
To=25948(3) gas PH B-X 355-386 nm
259687) Ne AB® B-X 370-385 nm 1v. D. Moravec, S. A. Klopcic, and C. C. Jarrold, J. Chem. PHy€), 5079
(1999.
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs. CCN
3 1 Sym. stretch 1078) gas PD 6 _
106214) Ne AB 6 DI C..y
I, 2 Bend(w) 407 gas PD 6 To=27322(15) Ne AB®
By=0.416 PD T C
0V
A2A D., T,=26661.80 gas ABFY C-X 310-375 nm
u o
~ = 2664515 Ne AB?
To=24743(3 PD A-X 386-405 . Ce
0 (3) gas 6 ~ = "M Evidence for predissociation above 29100.
2481Q7) Ne AB A—X 385—-403 nm
) Vib. Approximate Type
Vib. Approximate Type 1
. No. t f mod Med. . Refs.
sym. No. type of mode  cri! Med. meas. Refs. sym ° ype of mode em © meas e
P 1 Stretch 1859.20 gas AB,LF 1,14
3 1 Sym. stretch 1146) gas PD 6 H 5 Bend 469.9%) gas ABLE 114
111014) Ne AB 6 . . ' ’
3 Stretch 125 as LF 14
T, 2 Bend(w) 410 gas PD 6 2 ® (@) g
By=0.413 ABLF™
B,=0.418 PO 0
bem D B Cov
u *h ~ o~
~ =~ To=22413.25 gas AB B—X 442-446 nm
T,=223423) gas PO b-X 429-448nm  °" 55 o0 N At
223067) Ne AB° b—X 412—448 nm 29180 Ar AR
Vib. Approximate Type Vib. Approximate Type
sym.  No. type of mode  cm* Med. meas.  Refs. sym. No. typeofmode cm' Med. meas. Refs.
3 1 Sym. stretch 95@) gas PD 6 I 5 Bend 445T  gas AB 1
953(10) Ne AB 6
B,=0.405 AB'
Threshold for electron detachment from ground-state

C, =15980(160) gas PE®
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AZA Coy
Ty=21259.203 gas ARF‘EM°
2124810) Ne AB!'®

MARILYN E. JACOX

References

A—X 376—-471 nm

1G. Maier, H. P. Reisenauer,

H. Egenolf, and J. Glatthaar, Eur. J. Org.

21377 Ar LPAB® A-X 373-550 nm Chem.1998 1307.
_ 2A. J. Apponi, M. C. McCarthy, C. A. Gottlieb, and P. Thaddeus, Astro-
Vib. Approximate Type phys. J.536, L55 (2000.
sym. No. type of mode cm' Med. meas.  Refs. 3M. C. McCarthy, A. J. Apponi, C. A. Gottlieb, and P. Thaddeus, J. Chem.
Phys.115 870(2001J).
st 1 Stretch 177077  gas  AB 1 ys.115 870(2001
17322) Ar LF 2
11 2 Bend 457 (w) gas AB,LF 1,6,14
st 3 Stetch 124164  gas  AB 1 CNC
12252) Ar LF 2 -
2 B2, D..p Structure: AB
r=170ns Ar L i6 T,=34802.33 gas AB B-X 283-288 nm
Aer=—0.807 Bglgas4 6S\E’ﬂ?_F ’ 3465220) gas AR
By=0.414 ABLF"DR ~ o~
0 34602200 Ar® AB2 B-X 276-292 nm
e Co 3430520)
Vib. Approximate Type \slltr)n No Apgrc()))f(lmg;ee cmt Med quff:s Refs
sym. No. type of mode cm? Med. meas. Refs. ym. S ) ) )
S* 1  Stretch 1923.25 gas LFEM, 58912 [ 2 Bend 33895?20)H Agras AQB 5 !
LMR,DL 10,11
1717 ArLF 2 Bo=0.443 AB
II 2 Bend 319.78w) gas AB,LFLMR 1,8,15 A, D..h Structure: AB
179.60 @?57) gas LFLMR 1415 7 _3033853 gas AB A—X 325-332 nm
E+ 3 Stretch 1050.76 gas LF,EM 5,8,9 3029420) Ne AB3
1066 A LF 2 30048200 Ar ABZ A-X 324-333 nm
Ap=42.539,ew,=133.63 gas LPEDLOMY MR21S - -
B,=0.398 ABLF4$DL10LY MR121§ W13 Vib. Approximate Type
sym. No.  type of mode cmt Med. meas Refs.
References I, 2 Bend 440 gas AB 1
A=0.33 gas AB
IA. J. Merer and D. N. Travis, Can. J. Phyk8, 1795(1965. B,=0.450 AB'
2V. E. Bondybey and J. H. English, J. Mol. Spectrog6, 236 (1978.
3M. E. Jacox, J. Mol. Spectrosgl, 369 (1978. X D.p Structure: AB
4M. Kakimoto and T. Kasuya, J. Mol. Spectro$e, 380(1982. 9
5K. Hakuta and H. Uehara, J. Chem. Phy8, 6484 (1983. Vib Approximate Type
6 . . . . N
K. Kawaguchi, T. Suzuki, S. Saito, E. Hirota, and T. Kasuya, J. Mol. sym. No. type of mode omt Med. meas. Refs.
Spectrosc106, 320 (1984).
"T. Suzuki, S. Saito, and E. Hirota, J. Chem. Pt8&.6154(1985. I, 2 Bend 321 gas AB 1
8C. R. Brazier, L. C. O'Brien, and P. F. Bernath, J. Chem. PBgs3078 23 3 Asym. stretch 1452.4 Ne IR 3
(1987. 1453s Ar IR 2

°N. Oliphant, A. Lee, P. F. Bernath, and C. R. Brazier, J. Chem. Fi®s.
2244(1990.

OM. Fehe, C. Salud, and J. P. Maier, J. Mol. Spectrab45, 246 (1991).

M. Fehe, C. Salud, J. P. Maier, and A. J. Merer, J. Mol. Spectrd&e)
280(199)).

2D, A. Gillett and J. M. Brown, Can. J. Phyg2, 2002(1994.

13y, Ohshima and Y. Endo, J. Mol. Spectrod@?2, 225(1995.

14H. Kohguchi, Y. Ohshima, and Y. Endo, J. Chem. PHy@6, 5429(1997.

M. D. Allen, K. M. Evenson, D. A. Gillett, and J. M. Brown, J. Mol.
Spectrosc201, 18 (2000.

8M. Wyss, E. Riaplov, J. P. Maier, M. Hochlaf, and P. Rosmus, Helv. Chim.
Acta 84, 1432(2001).

SICN
X 1 C.y
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
3t 1 CN stretch 2077.3m  Ar IR 1
3 SiC stretch 584.6vs Ar IR 1

A=70.8 gas MW
B,=0.185 MW?®

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

A=26.41;e=0.549 AB
Bo=0.454 AB

aTwo prominent sites in argon matrix.

PCalculated position of lowest frequency componeflt [) is 144 cm,
Moderately intense absorption at 134 ¢hin an argon matrix is tentatively
assigned to this transition.

References

IA. J. Merer and D. N. Travis, Can. J. Physl, 353(1966.

2M. E. Jacox, J. Mol. Spectros@1, 369 (1978.

3M. Wyss, E. Riaplov, J. P. Maier, M. Hochlaf, and P. Rosmus, Helv. Chim.
Acta 84, 1432(2001).
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SINC NTIO™
In an argon matrix,irradiation at 366 nm results in photoisomerization to -
SICN. X
e c Vib. Approximate Type
v sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate ) Type TiO stretch 7914  Ne IR 2
sym. No.  type of mode cm Med. meas. Refs. 784.3 Ar IR 1
Py 1 NC stretch 1945.2vs  Ar IR 1
3 SiN stretch 629.1m Ar IR 1 References
A=58.8 gas MW
By=0.213 MW 1G. P. Kushto, M. Zhou, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A103 1115(1999.
References 2L. Andrews and X. Wang, J. Phys. Chem1A6, 1196(2002.

1G. Maier, H. P. Reisenauer, H. Egenolf, and J. Glatthaar, Eur. J. Org
Chem.1998 1307.

NTaO™

2A. J. Apponi, M. C. McCarthy, C. A. Gottlieb, and P. Thaddeus, Astro- %

phys. J.536, L55 (2000.
3M. C. McCarthy, A. J. Apponi, C. A. Gottlieb, and P. Thaddeus, J. Chem.

Phys.115 870 (2001). Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
. . TaO stretch 819.1T Ar IR 1
SINSI 814.1T
23" D Structure: MP}
u “h < Reference
To=34314.29 gas MPI 23 F-X 275-315 nm
B,=0.113 MPt
M. Zhou and L. Andrews, J. Phys. Chem.1@2, 10025(1998.
X 2l 4 Dehy Structure: MP}
Vib. Approximate Type CrNO ™
sym. No.  type of mode cmt Med. meas. Refs.
S 3 Asym. stretch ~ 904.0  Ar IR 2 X
910.0 N IR 2 Vib. Approximate Type
By=0.112 MP} sym. No. type of mode cmt Med. meas. Refs.
NO stretch 1519.9 Ne IR 2
References 1511.5 Ar IR 1
;D. J. Brugh and M. _D. Morse, Chem. Phys. Le&t67, 370(1997). References
G. Meloni, S. Nunziante Cesaro, and N. Sanna, Chem. Phys. 348t.
113 (2001).
M. Zhou and L. Andrews, J. Phys. Chem.182, 7452(1998.
2L. Andrews and X. Wang, J. Phys. Chem1A6 1196(2002.
SnCN
. c. NReO
Vib. Approximate Type X
sym. No. type of mode cmt Med. meas. Refs. - -
Vib. Approximate Type
3t 3 SnC stretch 3800 gas PE 1 sym. No.  type of mode cmt Med. meas. Refs.
A=2300(65) gas PE 1 ReN stretch 1038.0T  Ar IR 1
3 ReO stretch 860.9T Ar IR 1
Reference
Reference

V. D. Moravec and C. C. Jarrold, J. Chem. Phis3 1035(2000.

L. Andrews, M. Zhou, and D. W. Ball, J. Phys. Chem.1@2 10041
(1998.
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CoNO~™ Reference
X A. Citra and L. Andrews, J. Phys. Chem.185 3042 (2007).
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 15857  Ne IR 1 NCeO™
X
Reference
Vib. Approximate Type
IM. Zhou and L. Andrews, J. Phys. Chem.184, 3915(2000. sym. No.  type of mode cm? Med.  meas. Refs.
CeO stretch 624.8 Ar IR 1
NINO™
Reference
X
1s. p. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04, 3446
Vib. Approximate Type (2000.
sym. No. type of mode cm?t Med. meas. Refs.
1 N h 1454.7 N IR 1 —
O stretc 5 e NPrO
Reference X
1 Vib. Approximate Type
M. Zhou and L. Andrews, J. Phys. Chem.1R4, 3915(2000. sym. No. type of mode o Med. meas. Refs.
— 1 PrN stretch 718.2 Ar IR 1
PANO 3 PrO stretch 612.3 Ar IR 1
X
Reference
Vib. Approximate Type
=1
sym. No. type of mode cm Med. meas. Refs. 's. P. Willson, L. Andrews, and M. Neurock, J. Phys. Chenl04 3446
1 NO stretch 14876  Ne IR 1 (2000.
Reference
GaNO
A. Citra and L. Andrews, J. Phys. Chem.184, 8160(2000.
X C.v
PtNO™ Vib. Approximate B Type
sym. No. type of mode cmt Med. meas. Refs.
X 3+ 1 NO stretch 15785  Ar IR 1
Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs. Reference
1 NO stretch 1462.1 Ne IR 1
L. Andrews, M. Zhou, and X. Wang, J. Phys. Chem1®4, 8475(2000).
Reference
A. Citra and L. Andrews, J. Phys. Chem.184, 8160(2000. INNO
X Coy
AgNO ™~ : .
Vib. Approximate Type
% sym. No. type of mode cmt Med. meas. Refs.
- 3 1 NO stretch 1524.9 Ar IR 1
Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
Reference
1 NO stretch 1399.2 Ne IR 1
1392.3 Ar IR 1
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TINO OLaO
X C X Coy
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a’ 1 NO stretch 1454.6 Ar IR 1 a; 1 Sym. stretch 569.8 Ar IR 1
Reference Reference
L. Andrews, M. Zhou, and X. Wang, J. Phys. Cheml®4, 8475(2000. IL. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
Phys. Chem. ALO3 6525 (1999.
0ScO .
- OTiO
C ~
To=10330(800) gas PE A'B, D..n
~ To=19360(1600) gas PE
B 18880 Ne EM 529-621 nm
T,=3870T gas PE
A a%B,
To=15800(800 PE
Ty=3070T gas PE 0 (800)  gas
i X CZv
Vib. Approximate Type Vib. Approximate . Type
sym. No. type of mode et Med. meas. Refs. Sym. No.  type of mode cm Med. meas. Refs.
9 a; 1 Sym. stretch 965T gas IR,PE 2,4
1 Sym. stretch 7480) gas PE 1 962.0 Ne R 1
946.9 Ar IR 3
Reference b, 3 Asym. stretch 944 gas IR 2
934.8 Ne IR 1
917.1 Ar IR 3
1H. Wu and L.-S. Wang, J. Phys. Chem 182, 9129(1998.
References

OoYO

IN. S. Mcintyre, K. R. Thompson, and W. Weltner, Jr., J. Phys. CHean.
& 3243(1971).
T,=10330(540) gas PE 2T. C. DeVore and T. N. Gallaher, High Temp. StB, 269 (1983.
~° 3G. V. Chertihin and L. Andrews, J. Phys. Che®9, 6356(1995.
B “H. Wu and L.-S. Wang, J. Chem. Phyi€)7, 8221(1997.

T,=6050(470) gas PE

A
T,=3710(765) gas PE 0zro
X Cov X Coy Structure: MW
Vib. Approximate 1 Type Vib. Approximate Type
sym.  No. typeofmode cm Med.  meas.  Refs. o, No  typeofmode  cm'  Med. meas. Refs.
a 1 Sym. stretch  6480)  gas PE 1 a, 1 Sym. stretch 8843  Ar IR 1
708.2 A IR 2 b, 3 Asym. stretch 818.0 Ar IR 1
A,=0.663;B,=0.257;C,=0.185 MW
References 0 0 0
) References
H. Wu and L.-S. Wang, J. Phys. Chem.1A2 9129(1998.
2L. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
Phys. Chem. AL03 6525(1999. 1G. V. Chertihin and L. Andrews, J. Phys. Che@, 6356(1995.
2D. J. Brugh, R. D. Suenram, and W. J. Stevens, J. Chem. RhYs3526

(1999.
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ovO References
E?ZAz Coy LW. Weltner, Jr. and D. McLeod, Jr., J. Chem. Ph4&. 882 (1965.
T,=21000(800) gas PE 2M. Zhou and L. Andrews, J. Phys. Chem.1A2, 8251(1998.
3M. Chen, X. Wang, L. Zhang, M. Yu, and Q. Qin, Chem. Ph342 81
B 2B, C,, (1999.
T,=16140(800) gas PE
- OCrO
A%B, Cov ~
T,=4840(800) gas PE B
T2=14680(430) gas Pg
;( 2A1 c:2v Z
- T2=7910(430) gas PE
Vib. Approximate Type ~
sym. No. type of mode cmt? Med. meas. Refs. X Cyy
ap 1 Sym. stretch 97@0  gas PE 2 Vib. Approximate Type
946.3w  Ar IR 1 sym. No. typeof mode cm* Med. meas. Refs.
b, 3 Asym. stretch 935.9s Ar IR 1
a; 1 Sym. stretch 89200 gas PE 6,10
References 920.8 Ne IR 9
914.4 Ar IR 7,8
- 2 Bend 22020) gas PE 6,10
1
G. V. Chertihin, W. D. Bare, and L. Andrews, J. Phys. Cheni(4, 5090 b, 3 Asym. stretch 974.9 Ne R 9
(1999. 965.4 Al IR 1-5,7,8
244 Wu and L.-S. Wang, J. Chem. Phy08 5310(1998. : r =0
8 rom vertical electron detachment energies.
ONDbO g
X Coy References
Vib. Approximate Type 1J. H. Darling, M. B. Garton-Sprenger, and J. S. Ogden, Symp. Faraday
sym. No. type of mode cmt Med. meas. Refs. Soc.8, 75(1974).
2M. Poliakoff, K. P. Smith, J. J. Turner, and A. J. Wilkinson, J. Chem. Soc.,
a, 1 Sym. stretch 933.5 Ar IR 1 Dalton Trans. 6511982,
b, 3 Asym. stretch  875.9  Ar IR 1 3M. J. Almond, A. J. Downs, and R. N. Perutz, Inorg. Chedd, 275
(1985.
Reference 4M. J. Almond and A. J. Downs, J. Chem. Soc., Dalton Trans. @988.

IM. Zhou and L. Andrews, J. Phys. Chem.182 8251(1998.

OTaO
B
To=16232 Ne AB B—X 558—-616 nm
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas Refs.
2 Bend 281 Ne AB 1
R ~ ~
To=11615 Ne AB A—X 716-861 nm
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
1 Sym. stretch 937 Ne AB 1
2 Bend 285 Ne AB 1
X Cay
Vib. Approximate Type
sym No. type of mode cm!? Med. meas. Refs.
a, 1 Sym. stretch 965.3 Ar IR 1-3
b, 3 Asym. stretch 912.2 Ar IR 1-3
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5M. J. Aimond and M. Hahne, J. Chem. Soc., Dalton Trans. 22589.
5p. G. Wenthold, K.-L. Jonas, and W. C. Lineberger, J. Chem. P186.

9961(1997.

7G. V. Chertihin, W. D. Bare, and L. Andrews, J. Chem. PH\&7, 2798

(1997.

8P. F. Souter and L. Andrews, J. Am. Chem. Sbt9, 7350(1997).
%M. Zhou and L. Andrews, J. Chem. Phyil1, 4230(1999.
10G. L. Gutsev, P. Jena, H.-J. Zhai, and L.-S. Wang, J. Chem. Rhifs.

7935(2001).

OMoO

X Caoy

Vib. Approximate Type

sym. No. type of mode crmt Med. meas. Refs.

a; 1 Sym. stretch 950.7 Ne IR 1,4
939.3 Ar IR 1-3

b, 3 Asym. stretch 901.3 Ne IR 14
885.5 Ar IR 1-3

References

1W. D. Hewett, Jr., J. H. Newton, and W. Weltner, Jr., J. Phys. CHean.

3640(1975.

2M. J. Almond and A. J. Downs, J. Chem. Soc., Dalton Trans. @988.
SW. D. Bare, P. F. Souter, and L. Andrews, J. Phys. Chem03 8279

(1998.

4M. Zhou and L. Andrews, J. Chem. Phyii1, 4230(1999.
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oOwWO References
To=12672 Ne AB 605—790 nm L. V. Serebrennikov and A. A. Maltsev, Vestn. Mosk. Univ., Ser. 2, Khim.
- 2, 148(1980.
Vib. Approximate Type 2G. V. Chertihin and L. Andrews, J. Phys. Chem181, 8547(1997.
sym. No.  type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 972 Ne AB 1
2 Bend 300 Ne AB 1 MnOO
3,2 Coy X
T,>8010(100) gas PE - -
Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode cmt Med. meas. Refs.
=1
sym. No. type of mode cm Med. meas. Refs. 00 stretch 1224 5T Ar IR 1
a; 1 Sym. stretch 94325) gas PE 4
2 Bend 340200  gas PE 4 Reference
By? Cav 1G. V. Chertihi d L. And J. Phys. Chem181, 8547(199
T,>6260(100) gas PE . V. Chertihin and L. Andrews, J. Phys. Chem181, (1997).
Vib. Approximate Type
sym. No. type of mode cmt Med.  meas. Refs. QOReO
a; 1 Sym. stretch 97a5 gas PE 4 v
X CZV
a°B, Cav Vib. Approximate Type
T,=>2640(100) gas PE sym. No.  type of mode cm! Med.  meas. Refs.
Vib. Approximate Type a; 1 Sym. stretch 989.2 Ne IR 1
sym. No. type of mode cmt Med. meas. Refs. 981.9 Ar IR 1
b, 3 Asym. stretch 941.0 Ne IR 1
a, 1 Sym. stretch 9925) gas PE 4 931.7 Ar IR 1
2 Bend 32015 gas PE 4
Reference
OMNO M. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. ChenilQ¥, 3457
5 (2000.
X ‘B, Cov
Vib. Approximate Type ORuUO
sym. No. type of mode cmt Med. meas. Refs.
X C2V
a; 1 Sym. stretch 816.4 Ar IR 2
b, 3 Asym. stretch 948.0s Ar IR 1,2 Vib. Approximate Type
969.6 N IR 2 sym. No.  type of mode cmt Med.  meas. Refs.
962.4
b, 3 Asym. stretch 911.9 Ne IR 2
902.1 Ar IR 1,2
References
References

L. V. Serebrennikov and A. A. Maltsev, Vestn. Mosk. Univ., Ser. 2, Khim.
2, 148(1980.

2G. V. Chertihin and L. Andrews, J. Phys. Chem181, 8547 (1997. 1J. G. Kay, D. W. Green, K. Duca, and G. L. Zimmerman, J. Mol. Spec-
trosc.138 49 (1989.

2M. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. Chenil0¥, 3457

(2000.

cyc -MnO,
X Cay O0sO
Vib. Approximate Type X C,,
sym. No. type of mode cmt? Med. meas. Refs.
Vib. Approximate Type
& 1 OO0 stretch 1108.2 Ar IR 12 sym. No. type of mode crmt Med. meas. Refs.
1108.4 N IR 2
2 OMNO s-stretch 686.4s  Ar IR 1,2 b, 3 Asym. stretch 957.3 Ne IR 1
686.6 N IR 2 949.9 Ar IR 1
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Reference References

'R. J. Van Zee, Y. M. Hamrick, S. Li, and W. Weltner, Jr., J. Phys. Chem.

IM. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. ChenlG¥, 3457
96, 7247(1992.

(2000.
2A. Citra and L. Andrews, J. Phys. Chem.183 4845(1999.
OCoO
X D..n Structure: ESR OIrO
Vib. Approximate Type X D..n Structure: ESR
sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
Eg 1 Sym. stretch 79@0) gas PD 3 1
e 3 Asym. stretch 045 4 Ar R 2 sym. No. type of mode cm Med. meas. Refs.
978.6 N IR 2 2% 1 Sym. stretch 960T  Ar IR 2
2 3 Asym. stretch 929.0 Ar IR 2
References
References

!R. J. Van Zee, Y. M. Hamrick, S. Li, and W. Weltner, Jr., J. Phys. Chem.
96, 7247(1992.

2G. V. Chertihin, A. Citra, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A101, 8793(1997.

3L.-S. Wang, cited by Ref. 2.

IR. J. Van Zee, Y. M. Hamrick, S. Li, and W. Weltner, Jr., J. Phys. Chem.
96, 7247(1992.
2A. Citra and L. Andrews, J. Phys. Chem.183 4182(1999.

CoOO0O
cyc -Ir00
X C ~
° X Coy
vib. Approximate 1 Type Vib Approximate Type
sym- No.  type of mode cm Med.  meas. Refs. syn.1. No.  type of mode cmt Med.  meas. Refs.
OO stretch 1286.8 Ar IR 1
1284 N IR 1 a,; 1 OO stretch 1022.7 Ar IR 1
Reference Reference
1G. V. Chertihin, A. Citra, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys. 1o Gitra and L. Andrews, J. Phys. Chem. 203 4182(1999.
Chem. A101, 8793(1997.
cyc -CoOO ONIO
X @ ~
i bls Daan
Vib. Approximate Type To=6210(240) gas PE
sym. No. type of mode cm?t Med. meas. Refs.
alA, D.n
a, 1 0O stretch 9849  Ar IR 1 T,=3230(160) gas PE
1018.8 N IR 1
i 32& Dach
Reference
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
1G. V. Chertihin, A. Citra, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A101, 8793(1997. Eg 1 Sym. stretch 75@0) gas PE 2
I1, 2 Bend 125.0 Ar IR 3
Sy 3 Asym. stretch ~ 954.9 Ar IR 1,3
ORhO 959.5 N IR 1
X D.. Structure: ESR References
Vib. Approximate 1 Type 1A. Citra, G. V. Chertihin, L. Andrews, and M. Neurock, J. Phys. Chem. A
sym. No. type of mode cm Med. meas. Refs. 101, 3109(1997)
25 1 Sym. stretch 845T Ar IR 2 2H. Wu and L.-S. Wang, J. Chem. Phyi07, 16 (1997.
s 3 Asym. stretch 900.1 Ar IR 2 3(D2.Oggnset, L. Manceron, and L. Andrews, J. Phys. Cheni0B 7205
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cyc -NiO, cyc -PtO,
A X Coy Structure: IR
T,=8000T gas PE
5 Vib. Approximate Type
X Cy, Structure: IR sym. No. type of mode cm! Med. meas. Refs.
Vib. Approximate Type a; 1 OO stretch 930.0 Ne IR 3
sym. No.  type of mode cmt Med. meas. Refs. 928.0s Ar IR 12,4
2 OPtO s-stretch 512.3w Ar IR 4
a; 1 OO stretch 967.1s Ar IR 1,24 b, 3 OPtO a-stretch 551.2wm Ar IR 4
970.1 N IR 2
2 ONIiO s-stretch 538.3w Ar IR 2,4
b, 3 ONIO a-stretch 511.7m Ar IR 2,4 References

IH. Huber, W. Klotzbeher, G. A. Ozin, and A. Vander Voet, Can. J. Chem.
51, 2722(1973.

2W. D. Bare, A. Citra, G. V. Chertihin, and L. Andrews, J. Phys. Chem. A
103 5456(1999.

References

IH. Huber, W. Klotzbeher, G. A. Ozin, and A. Vander Voet, Can. J. Chem.

51, 2722(1973.

101, 3109(1997. (200).
3H. Wu and L.-S. Wang, J. Chem. Phyi©7, 16 (1997.
“D. Danset, L. Manceron, and L. Andrews, J. Phys. Chend0B, 7205
(200D. OCuO
cyc -PdO, T,=20699 Ne LR7 432-540 nm
~ 20486.5 Ar LE?7
X Cyy Structure: IR 20064 Kr LF
- 19686.9 Xe UVLF’ 440-586 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  vip. Approximate Type
Al
a, 1 00 stretch 1030.1 Ne R 3 sym. No.  type of mode cm Med. meas. Refs.
1023.0  Ar IR 12 o001 CuO s-stretch 6115  Ne LF 3,7
997.7 N IR 2 627.5  Ar LF 7
2 OPdO s-stretch 427w Ar IR 1 625.9
608.1
References 618.9 Xe AB,LF 2,7
614.1 N LF 7
. ] I 2 Bend 135.6 Ne LF 3,7
1H. Huber, W. Klotzbeher, G. A. Ozin, and A. Vander Voet, Can. J. Chem. 118 Xe LE 7
251' 2722(1973. - Sy 3 Asym. stretch 628 Xe LF 7
W. D. Bare, A. Citra, G. V. Chertihin, and L. Andrews, J. Phys. Chem. A
103 5456(1999. ~
3X. Wang and L. Andrews, J. Phys. Chem1A5 5812(2007). E
T,=13640(160) gas PE
D
T,=11309.5 Ne LF
OPtO 112685 Xe LF
X Dn Vib. Approximate Type
- sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. 25 1 Sym. stretch 636.8 Ne LF 7
" T, 2 Bend 234 Ne LF 7
24 1 Sym. stretch 900T Ar IR 1
S 3 Asym. stretch 9587  Ne IR 2 c
ggég Ar IR 13 1,-111105 Ne LF
: 11060 Xe LF
References Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1W. D. Bare, A. Citra, G. V. Chertihin, and L. Andrews, J. Phys. Chem. Azg 1 Sym. stretch 640.8 Ne LF 7

103 5456(1999.

2X. Wang and L. Andrews, J. Phys. Chem1A5, 5812 (2001).
3D. Danset, L. Manceron, and L. Andrews, J. Phys. Chend0B, 7205

(2001).

3X. Wang and L. Andrews, J. Phys. Chem1A5 5812(2001).
2/ Citra, G. V. Chertihin, L. Andrews, and M. Neurock, J. Phys. Chem. A ‘D. Danset, L. Manceron, and L. Andrews, J. Phys. Chen108 7205
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¢ AgOO
T,=9680(160) gas PE 9
& X Cs Structure: IR
To=6540(160) gas PE Vib. Approximate Type
~ sym. No. type of mode cmt Med. meas. Refs.
B
T,=6683.4 Xe LF a’ 1 OO stretch 1102.5 Ne IR 3
1075.7 Ar IR 1,2
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
y P References
S 1 Sym. stretch 569.7 Xe LF 7
_ 1D. E. Tevault, R. R. Smardzewski, M. W. Urban, and K. Nakamoto, J.
B’ Chem. Phys77, 577 (1982.
T,=5080(160) gas P¥ 2A. Citra and L. Andrews, J. Mol. Struct89, 95 (1999.
3X. Wang and L. Andrews, J. Phys. Chem1A5, 5812(2001).
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas. Refs.
64080  gas PE 45 AuOO
B In an argon matrix, relatively weak absorption maxima at 40@8@ nm),
A 36230(276 nm), and 31950(313 nm and a prominent, broad absorption
To=3850T Ne LPF’ maximum at 23640423 nm have been attributédo AuO,.
3387.3 Xe LF _
X Cs
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.  Vib. Approximate Type
n sym. No. type of mode cmt Med. meas. Refs.
3 1 Sym. stretch 590 Ne LF 3
597.5 Xe LF 7 a’ 1 OO stretch 1213.6 Ne IR 3
T, 2 Bend 113 Xe LF 7 1093.8 Ar IR 1,2
A References
T,=2580(160) gas P¥
Vib. Approximate Type ID. Mclntosh and G. A. Ozin, Inorg. Cheni5, 2869 (1976.
sym. No. type of mode Crﬁl Med. meas. Refs. 2A. Citra and L. Andrews, J. Mol. Structt89, 95 (1999
3X. Wang and L. Andrews, J. Phys. Chem1A5 5812(2001).
64080) gas PE 4,5
X OAUO
Vib. Approximate Type % D
sym. No. type of mode cmt Med. meas. Refs. #h
S 1 CuO s-stretch 658 Ne LF 37 Vb Approximate Type
668 Ar LF 1 sym. No. type of mode cmt Med. meas. Refs.
6642 Xe EMLF 2,7 s 3 Asym. stretch ~ 824.2  Ne IR 2
I1, 2 Bend 193.4 Ne LF 3,7 817.9 Ar R 1
161.5  Xe LF 7 '
Sy 3 CuO a-stretch 8230  Ar IR 6
826.7 N IR 6 References
A. Citra and L. Andrews, J. Mol. Struct89, 95 (1999.
References 2X. Wang and L. Andrews, J. Phys. Chem185, 5812(2002.

1D. E. Tevault, J. Chem. Phyg6, 2859 (1982.

2G. A. Ozin, S. A. Mitchell, and J. Gaia-Prieto, J. Am. Chem. Sod05,
6399(1983.

3V. E. Bondybey and J. H. English, J. Phys. Ch&8. 2247 (1984).

4H. Wu, S. R. Desai, and L.-S. Wang, J. Chem. PHy@3 4363(1995.

5H. Wu, S. R. Desai, and L.-S. Wang, J. Phys. Cheni0A 2103(1997.

8G. V. Chertihin, L. Andrews, and C. W. Bauschlicher, Jr., J. Phys. Chem.
A 101, 4026(1997).

"N. Caspary, E. V. Savchenko, A. Thoma, A. Lammers, and V. E. Bondy-
bey, Low Temp. Phys26, 744 (2000.
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OCeO Reference
T,=20067 Ne EM 498-649 nm  1g p willson and L. Andrews, J. Phys. Chem183 3171(1999.
19836 Ar EM 504-660 nm
19259 N, EM! 519-633 nm
=200550) ms Ar EM!
% c ONdO
v
Vib. Approximate Type X Deh
sym. No.  type of mode cm!? Med. meas. Refs. - -
Vib. Approximate Type
a; 1 Sym. stretch 777w Ne IR,EM 1 sym. No.  type of mode cmt Med. meas. Refs.
757.3w Ar IR,EM 1-3
714 N, IR.EM 1 E; 1 Sym. stretch 661.8T Ar IR 1
b, 3 Asym. stretch  759s Ne IR 1 30 3 Asym. stretch  737.6 Ne IR 1
736.7s  Ar IR 1-3 716.9 Ar IR 1
719 N, IR 1
Reference
References
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
IR. L. DeKock and W. Weltner, Jr., J. Phys. Cher, 514 (1971).
2S. D. Gabelnick, G. T. Reedy, and M. G. Chasanov, J. Chem. miys.
1167(1974. OSmO
3S. P. Willson and L. Andrews, J. Phys. Chem183 3171(1999. _
X D..n
cyc -CeO,
B Vib. Approximate Type
X C,, sym. No. type of mode cmt Med. meas. Refs.
+
Vib. Approximate Type Eg 1 Sym. stretch 602.5T Ar IR 1
sym. No.  type of mode cmt Med.  meas. Refs. >u 3 Asym. stretch  643.2 Ar IR 1
a, 1 OO stretch 823.7 Ar IR 1
Reference
Reference 1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
OEuO
OPIro
_ X c
X Dmh 2V
- Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode cmt! Med.  meas. Refs.
sym. No. type of mode cmt Med. meas. Refs.
b, 3 Asym. stretch 622.8 Ar IR 1
3 1 Sym. stretch 711.7T  Ne IR 3
696.0T Ar IR 3
M 3 Asym. stretch 7525 Ne IR 3 Reference
730.1 Ar IR 1-3
1s. P. Willson and L. Andrews, J. Phys. Chem183 3171(1999.
References
!R. L. DeKock and W. Weltner, Jr., J. Phys. Cherb, 514 (1977).
2S. D. Gabelnick, G. T. Reedy, and M. G. Chasanov, J. Chem. Bys. OQGdO
1167 (1974.
3S. P. Willson and L. Andrews, J. Phys. Chem183 3171(1999. X C,,
cyc - PI’02 Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
X Coy b, 3 Asym. stretch 6355  Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference
a; 1 OO stretch 827T Ar IR 1

1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
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OTbhO OYbO
X C,y X D..p
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
a; 1 Sym. stretch 758.8 Ar IR 2,3 Eg 1 Sym. stretch 632.1T Ar IR 1
b, 3 Asym. stretch 718.8 Ar IR 1-3 3 3 Asym. stretch 627.7 Ar IR 1
References Reference
IR. L. DeKock and W. Weltner, Jr., J. Phys. Chers, 514 (1971). s, P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
2S. D. Gabelnick, G. T. Reedy, and M. G. Chasanov, J. Chem. miys.
1167(1974.
3S. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
OThO
ODyO X Cav
% Vib. Approximate Type
D-h sym. No. type of mode cmt Med. meas. Refs.
Vib. Approximate Type a; 1 Sym. stretch 808.4  Ne IR 3
sym. No. type of mode cm? Med. meas. Refs. 787.3 Ar IR 1,2
sé 1 Sym. stretch 6122  Ar IR 1 b 3 Asym. stretch 722667 A’:'e |RIR 12
Sy 3 Asym. stretch ~ 599.2 Ne IR 1 ' ’
580.5 Ar IR 1
References
Reference
!S. D. Gabelnick, G. T. Reedy, and M. G. Chasanov, J. Chem. Miys.
1 ; 1167(1974.
S. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999. 2G. P. Kushto and L. Andrews, J. Phys. Cheml@8, 4836(1999.
3M. Zhou and L. Andrews, J. Chem. Phyid1, 11044(1999.
OHoO
% - ouo
3
Vib. Approximate Type Hy? - Dan _ _ _
sym. No. type of mode cmt Med. meas. Refs. When OUQ is |§0Iated in an argon or he_ayler rare-gas mat_rlx, an absorptlpn
pattern which differs from that characteristic of a neon matrix results. This is
a; 1 Sym. stretch 668.2 Ne IR 1 attributed to a sufficiently large shift in this very low-lying excited state to
649.2 Ar IR 1 place it below the ground state of the free molecule.
b, 3 Asym. stretch 548.8 Ar IR 1
Vib. Approximate Type
sym. No.  type of mode cm? Med. meas. Refs.
Reference Y P
s 3 Asym. stretch ~ 776.1  Ar IR 1-4
13, P. Willson and L. Andrews, J. Phys. Chem183, 6972(1999. 768.0  Kr IR 1
X D..p,
Vib. Approximate Type
OTmO sym. No. type of mode cm!? Med. meas. Refs.
X C,, sk 3 Asym. stretch 9148  Ne IR 4
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. References
a 1 Sym. stretch 7066 Ar IR 1 1S. D. Gabelnick, G. T. Reedy, and M. G. Chasanov, J. Chem. Biays.
b, 3 Asym. stretch 615.7 Ar IR 1 4468(1973.

1s. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.

Reference
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2R. D. Hunt and L. Andrews, J. Chem. Ph@8, 3690(1993.

K. Sankaran, K. Sundararajan, and K. S. Viswanathan, Bull. Mater. Sci.

22, 785(1999.

4M. Zhou, L. Andrews, N. Ismail, and C. Marsden, J. Phys. Cherfi0A

5495 (2000.
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AlICO~ Reference
X C. 1H. Gamez, T. R. Taylor, and D. M. Neumark, J. Phys. Chenl05, 6886
(2001).
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
3t 1 CO stretch 1682.3  Ar IR 1 -
cyc -InP,
Ref Threshold for electron detachment from ground-state
ererence InP, =13050(8) gas PHPE
L. Zhang, J. Dong, M. Zhou, and Q. Qin, J. Chem. Phys3 10169 ;(1A1 Cyy
(2000.
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
NAIO Y »
B a; 2 PInP s-stretch 227T gas TPE 2
X
Vib. Approximate Type References
sym. No. type of mode cmt Med. meas. Refs.

1C. Xu, E. de Beer, D. W. Arnold, C. C. Arnold, and D. M. Neumark, J.
2C. C. Arnold and D. M. Neumark, Can. J. Phy2, 1322(1994.

Reference

IL. Andrews, M. Zhou, and W. D. Bare, J. Phys. Chem182 5019 - N

(1008, cyc -GaAs,
Threshold for electron detachment from ground-statgc-GaAs,
=15280(270) gas PE

AINO
B Reference
X
1 . .
Vib. Approximate Type ':IL'lR Taylor, H. Ganez, K. R. Asmis, and D. M. Neumark, J. Chem. Phys.
-1 5, 4620(2001).
sym. No. type of mode cm Med. meas. Refs.
1 NO stretch 1644.3 Ar IR 1
3 AIN stretch 510.2 Ar IR 1
CCO
Reference I c

oV
To=22390(160) gas PFPE

L. Andrews, M. Zhou, and W. D. Bare, J. Phys. Chem182 5019

(1998. Vib. Approximate Type
sym. No. type of mode cm?t Med. meas. Refs.
p 3 CC stretch 123440  gas PE 17
AION
~ In an argon matriX,a broad, unstructured absorption is observed near 500
X nm, and CCO photodissociates on exposure of the sample to visible light.
Vib. Approximate . Type M1 C.y Structure: AB
sym. No. type of mode cm Med. meas. Refs. T,=11651.182 gas ABP!4 FopL10-121420 A—X 500-860 nm
1 ON stretch 12821  Ar IR 1,2 1165G3) Ne AB™ o
3 AlO stretch 566.7 Ar IR 2 11860 Ar AP A—X 600—-850 nm
References Vib. Approximate Type
sym. No. type of mode cm' Med. meas. Refs.
1G. K. Ruschel and D. W. Ball, High Temp. Mater. S8, 63 (1997). > 1 CO stretch 2045.7 gas AB 3
L. Andrews, M. Zhou, and W. D. Bare, J. Phys. Chem182 5019 20453) Ne AB 18
(1998. I 2 Bend 594.7%5 gas  ABDL 3,12
po 3 CC stretch 1283.60 gas AB,DL 3,14
127993) Ne AB 18
cyc -AlP; =
4 2 The fluorescence decay patterof CCO A(101) and of higher vibronic
Threshold for electron detachment from ground-statsc-AlP, levels is complex. There is a short-livéd 15 us) component and a long-
=15600(56) gas PE lived (333+105/~64 us) component which is, in turn, nonexponential, sug-
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gesting perturbation by the 'S " anda'A states, as well as by high
ground-state vibrational levels.

A=-3536;e=-0.172 gas ABEDL?

B,=0.407 ABDL

B Iy+ C..y
T,=8190(145) gas PEY
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
po 1 CO stretch 192060  gas PE 15,17
alA C..y
T,=5270(140) gas PEY
Vib. Approximate Type
sym. No. type of mode cm' Med. meas. Refs.
3* 1 CO stretch 1942.85 gas PE,DL 15,17,19
B,=0.383 DL
X33 Coy Structure: AB
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
3t 1 CO stretch 1970.86  gas LFDL  6,9,16
1969s Ar IR 1,4
1978 N, Ar IR 1
1987 N IR 1
11 2 Bend 379.53 gas AB,DL 3,11
381m Ar IR 1
st 3 CC stretch 1063 gas LF 6
1064w Ar IR 1
1074 N, Ar IR 1
1077 N IR 1
By,=0.385 ABMWS:
2.
References

IM. E. Jacox, D. E. Milligan, N. G. Moll, and W. E. Thompson, J. Chem.
Phys.43, 3734(1965.

2C. Devillers, C. R. Acad. SciParig 262C, 1485(1966.

3C. Devillers and D. A. Ramsay, Can. J. Phg8, 2839(1971).

“R. L. DeKock and W. Weltner, Jr., J. Am. Chem. S88, 7106(1971).

5G. R. Smith and W. Weltner, Jr., J. Chem. Ph§8,. 4592(1975.

SW. M. Pitts, V. M. Donnelly, A. P. Baronavski, and J. R. McDonald,
Chem. Phys61, 451(1981).

W. M. Pitts, V. M. Donnelly, A. P. Baronavski, and J. R. McDonald,
Chem. Phys61, 465 (1981).

8C. Yamada, S. Saito, H. Kanamori, and E. Hirota, Astrophy890, L65
(1985.

9C. Yamada, H. Kanamori, H. Horiguchi, S. Tsuchiya, and E. Hirota, J.

Chem. Phys84, 2573(1986.

10M. Fujitake, R. Kiryu, and N. Ohashi, J. Mol. Spectro$64, 169(1992.

1N. Ohashi, R. Kiryu, S. Okino, and M. Fujitake, J. Mol. Spectrd€sZ, 50
(1993.

2H. Abe, T. Kikuchi, K. Takahashi, M. Fujitake, and N. Ohashi, J. Mol.
Spectrosc167, 353(1994).

13y, Oshima, Y. Endo, and T. Ogata, J. Chem. PHy@2, 1493(1995.

14H. Abe, Y. Kawamoto, M. Fujitake, N. Ohashi, T. Momose, and T. Shida

J. Mol. Spectroscl80, 277 (1996.

15\, Zengin, B. J. Persson, K. M. Strong, and R. E. Continetti, J. Chem.>”

Phys.105 9740(1996.
6N, Moazzen-Ahmadi, D. W. D. Sandilands, and R. T. Eo&kem. Phys.
Lett. 265 563(1997).
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7H. Choi, D. H. Mordaunt, R. T. Bise, T. R. Taylor, and D. M. Neumark, J.
Chem. Phys108 4070(1998.

18], Fulara, M. Grutter, M. Wyss, and J. P. Maier, J. Phys. Cherhi02
3459(1998.

°N. Moazzen-Ahmadi and R. T. Boerd. Chem. Physl110, 955 (1999.

20H. Abe, M. Mukai, M. Fujitaki, and N. Ohashi, J. Mol. Spectro4@5,
317(1999.

SiCO
ASII? (o
T,=24056(10) Ar AB A—X 365-416 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
st 1 CO stretch 185100  Ar AB 1
3 SiC stretch 75@.0) Ar AB 1
X332
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
1 CO stretch 1898.1 Ar IR 1,2
References

IR. R. Lembke, R. F. Ferrante, and W. Weltner, Jr., J. Am. Chem.&)c.
416 (1977).
2L. Zhang, J. Dong, and M. Zhou, J. Chem. PhiA3 8700(2000.

GeCO

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

po 1 CO stretch 1918.9 Ar IR 2,3
1908 Kr IR 1
1921.3 N IR 2
1924.0 CcO IR 2

References

IA. Bos, J. Chem. Soc., Chem. Commun. (2872.

2A. Feltrin, S. Nunziante Cesaro, and F. Ramondo, Vib. Spectfidsd.39
(1996.

3L. Zhang, J. Dong, and M. Zhou, J. Chem. Phi3 8700(2000.

SnCO
X
" Vib. Approximate Type
m. No. type of mode cmt? Med. meas. Refs.
1 CO stretch 1941.1 Ar IR 2
1921 Kr IR 1
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References 5
B, D.cp
— 14
1A, Bos, J. Chem. Soc., Chem. Commun. (2672 To=33488 gas AEPF
2| Zhang, J. Dong, and M. Zhou, J. Chem. Phi&3, 8700(2000. 33100 Ar AP’
33215 N AB?

113

B-X 258-300 nm
B—X 240-302 nm
B—X 240-301 nm

In the gas phase, the bands are diffisand photodissociation into

CCS Ny (X 125)-&-C(3P) predominate¥ The threshold for photodecomposition
into C+ N, is observed in argon and nitrogen matricésear 280 nm.
A3
AL Cov -~ ~ Vib. Approximate Type
To<14663 gas LF A-X600-690 nm  gym  No. type of mode  cm* Med.  meas. Refs.
Vib. Approximate Type 2; 1 Sym. stretch 1050T gas AB,PF 6,14
sym. No.  type of mode cm? Med. meas. Refs. 1050100 ArN, AB 2
I 2 Bend 54020 as PF 14
3t 1 CC stretch 1760T  gas LF 4 ! ®o 9
r=4pus gas LF AL, D..p Structure: ABLF
A=-1224 LF T,—30383.967 gas ARF12 A-X 326-329 nm
B=0.213 LF
_ Vib. Approximate Type
X3z C..v Structure: MW sym. No. type of mode cm! Med. meas. Refs.
Vib. Approx|mate Type Eg 1 Sym. stretch 1255) gas LF 8
sym. No. type of mode  cm’ Med. meas. Refs. I 2 Bend 5341 gas LF 12
P 1 CC stretch 167B) gas LF 4 A=-3757,ew,=-91.12 gas ABLF?
I 2 Bend 2673  gas LF 4 0=183(6) ns gas L¥
po 3 CS stretch 858) gas LF 4 Bo=0.397 ABLF
By=0.216 MW Blzg D..;
T,=13140(80) gas PE
References
Vib. Approximate Type
1 ) ) o ) sym. No.  type of mode cmt Med. meas. Refs.
S. Saito, K. Kawaguchi, S. Yamamoto, M. Ohishi, H. Suzuki, and N.
Kaifu, Astrophys. J317, L115 (198%. p 1 Sym. stretch 11260) gas PE 13

2S. Yamamoto, S. Saito, K. Kawaguchi, Y. Chikada, H. Suzuki, N. Kaifu, S.

Ishikawa, and M. Ohishi, Astrophys. 361, 318(1990. =1 .
3F.J. Lovas, R. D. Suenram, T. Ogata, and S. Yamamoto, Astropt889,J a'Ag D 13 Structure: AB ~ =
395(1902, e : : ' © T,=8150(80) gas ABPE ¢—3 330-334 nm
4A. J. Schoeffler, H. Kohguchi, K. Hoshina, Y. Ohshima, and Y. Endo, J.B°:0'399 AB
Chem. Phys114, 6142 (2001). - 0
X%, D.., Structure: ABLF
Vib. Approximate Type
NCN sym. No. type of mode cmt Med. meas. Refs.
diA, D..p 3 1 Sym. stretch 197 Ar IR 4
T,=43530(80) gas ABPF4 d-a250-290nm w2 Bend 437T  gas  LF 12
In the gas phask¥, this state photodissociates intg(X ')+ C(*A). 423m - Ar IR 2,4
Sy 3 Asym. stretch  1466.51  gas IRLMR 9,11
Vib. Approximate Type 1475vs  Ar IR 2,4
sym. No. type of mode cm' Med. meas. Refs. 1478vs N IR 2-4
_ 9,109
o1 Sym. stretch 1020 gas  PF 14 Bo=0.397 ABLF*'IR
#Frequency deduced from weak combination withwhich appears at 2672.
T, D..p Structure: AB

T,=38200(80) gas ABPF4 T3 330-334 nm
In the gas phask, this state photodissociates into(X '3 ) +C(°P).

References

2D. E. Milligan, M. E. Jacox, and A. M. Bass, J. Chem. Ph¥3, 3149

Vib. Approximate Type 1 .
sym. No.  type of mode et Med. meas. Refs. G. Herzberg and D. N. Travis, Can. J. Ph¥8, 1658(1964).
3y 1 Sym. stretch 1160T  gas AB 6 (1965.

3N. G. Moll and W. E. Thompson, J. Chem. Phyid, 2684 (1966.
ew,=—84.2 gas AB “D. E. Milligan and M. E. Jacox, J. Chem. Phyi, 1387(1966.
B,=0.395 AP SH. W. Kroto, Can. J. Physi5, 1439(1967).

SH. W. Kroto, T. F. Morgan, and H. H. Sheena, Trans. Faraday 66c.

2237(1970.
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C. Devillers and D. A. Ramsay, Can. J. Ph¢8, 2839(1971). X35~ C..y Structure: ESR
8G. P. Smith, R. A. Copeland, and D. R. Crosley, J. Chem. P9is1987
(1989. Vib. Approximate Type
9D. McNaughton, G. F. Metha, and R. Tay, Chem. PH@8 107 (1995. sym. No. type of mode cm? Med. meas. Refs.
105, A. Beaton, Y. lto, and J. M. Brown, J. Mol. Spectro$es, 99 (1996. " - -
K. D. Hensel and J. M. Brown, J. Mol. Spectrod@&0, 170 (1996). 3 1 Sym.” stretch 1230120  gas PE 13
125, A. Beaton and J. M. Brown, J. Mol. Spectro$83 347 (1997. 1235 Ne EM 5
13T, R. Taylor, R. T. Bise, K. R. Asmis, and D. M. Neumark, Chem. Phys. 1235 Ar LF 8,12
Lett. 301, 413(1999. 1241 N Ar IR 3
1R. T. Bise, H. Choi, and D. M. Neumark, J. Chem. PHyis, 4923(1999. 1252 N IR 3,4,7
II 2 Bend 390120 gas PE 13
396 Ar LF 8,12
393 Ar IR 3
CNN N,
394 N, IR 4,7
An absorption which appears in a nitrogen matrix at 51070 when a highs + 3 “Asym.” stretch 1425120 gas PE 13
concentration of CNN is present has been tentatively attributed to this 1419 Ar LE 12
species?
B,=0.414(10% LF%
cn? Coyv o 3Approximate value, used in simulation.
To=48540(50) Ar AB° C-X 206 nm PFor many years, a prominent infrared absorption of CNN which appeared at
4910G50) N, ABL° C-X 203.7 nm 2847 in an argon matrix was assigned as the highest frequency fundamen-
tal, with approximate &N stretching character. Recently, a fluorescence
B3y C. signal corresponding to approximately half that value has been detécted.
. v Associated CASSCF calculations indicate that the infrared absorption in-
To=40985 gas P¥ ~ tensity of 2v5 of CNN should be greater than that of the fundamental
39950 Ar ABY B-X 210-251 nm yoles g '
39850 N AB° B—X 210-251 nm
References
Vib. Approximate Type
sym.  No. type of mode cmt Med. meas. Refs. 1E. Wasserman, L. Barash, and W. A. Yager, J. Am. Chem. §8c2075
n B R (1965.
o Sym.”stretch  1000T ~ gas  PF 14 2D, E. Milligan, M. E. Jacox, and A. M. Bass, J. Chem. Phy8, 3149
99040) ArN, AB 10 (1965.
3 “Asym’stretch 1455 gas PR 14 3D. E. Milligan and M. E. Jacox, J. Chem. Phys, 2850(1966.
145040 ArN, AB 10 4N. G. Moll and W. E. Thompson, J. Chem. Phyd, 2684 (1966.
- SW. Weltner, Jr. and D. McLeod, Jr., J. Chem. PH45. 3096 (1966.
ASIl? C.y SW. Braun, A. M. Bass, D. D. Davis, and J. D. Simmons, Proc. R. Soc.
To=23850 gas ABLFUPF4 A-X 395-420 nm 7E°f|‘_d°5‘v Eef-k A31dz V‘\‘llxlli’f’g’- I, 3. Am. Chem. S68, 7106(1972
%3 . L. DeKock and W. Weltner, Jr., J. Am. Chem. , .
gg;gg Ne AB A=X397-420M & E" Bondybey and J. H. English, J. Chem. PHg, 664 (1977,
23 F89 ~ ~ 9J. L. Wilkerson and W. A. Guillory, J. Mol. Spectrosss, 188 (1977).
23597 Ar ABTLF™ A-X401-424nm 10y E jacox, J. Mol. Spectrosg2, 26 (1978.
23865 N AB??® A-X396-419 nm 1\, C. Curtis, A. P. Levick, and P. J. Sarre, Laser Chén359 (1989.
2B, E. Wurfel, A. Thoma, R. Schlachta, and V. E. Bondybey, Chem. Phys.
Vib. Approximate Type Lett. 190, 119(1992.
sym. No. type of mode cmt Med. meas. Refs. 3E. P. Clifford, P. G. Wenthold, W. C. Lineberger, G. A. Petersson, K. M.
" - N Broadus, S. R. Kass, S. Kato, C. H. DePuy, V. M. Bierbaum, and G. B.
2 1 “Sym’stretch 1386 gas  PF 14 Ellison, J. Phys. Chem. A02, 7100(1998.
1325100 Ne  AB S MR, T. Bise, A. A. Hoops, H. Choi, and D. M. Neumark, J. Chem. Phys.
13222) Ar  ABLF 2389 113 4179(2000.
1335100 N, AB 2,3
11 2 Bend 52%2) Ar LF 8
* 3 “Asym.” stretch 18072 Ar LF 8 :
> y @ SiNN
70=250(30) ns Ar LE°
A=-26.9 gas LP! B3 ? C.y
A=9;6=-007 Ar LF® T,=32162(10) Ar AB B-X 295-311 nm
Bo=0.425(10f LF 3189225 Kr AB? B—X 297-314 nm
bix* Cay Vib. Approximate Type
Tp=10690(120) gas P& sym. No. type of mode cm' Med. meas. Refs.
EEN C., P 1 NN stretch 167Q100  Ar AB 1
To=6830(120) gas PE 167125  Kr AB 2
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
P 3 “Asym.” stretch ~ 160@120  gas PE 13
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A2 Cuv s CILiCI
Tp<27170(20) Ar AB A-X 331-368 nm
Kr AB? A-X 333-360 nm A, D..p
Te=2140(450) gas
Vib. Approximate Type A=810 gas PE
sym. No.  type of mode cmt? Med. meas. Refs.
st 3 SiN stretch 450T  Ar AB 1 X 71l D.n
450T Kr AB 2 A=565(450) gas PE
VR c #From vertical detachment energies. First MOH.IClI ) =47760(320), or
X727 oy 5.924) eV gas PE
Vib. Approximate Type
sym. No. type of mode cm* Med. meas. Refs. Reference
* 1 NN stretch 1731.6 Al IR 1,3 . .
* streie v A 1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. |. Boldyrev, and J. Simons, J.
1754.7vs N IR 3 Chem. Phys110, 4763(1999
3 SIN stretch 4843w Ar IR 13 ke '
461.6vw N IR 3
CINaCl
References
cxg D.n
!R. R. Lembke, R. F. Ferrante, and W. Weltner, Jr., J. Am. Chem.®hc. T3=3790(540) gas PE
416 (1977. = pas
2M. A. Douglas, R. H. Hauge, and J. L. Margrave, High Temp. $2j.47 B°X, Dan
(1986. T3=1370(580) gas PE

3G. Maier, H. P. Reisenauer, and J. Glatthaar, Organot8e#t775(2000. ) ) ) o
3 rom vertical detachment energies. Because of relatively large uncertainties

in X and A state assignments, measured from first VDE. First
VDE(CINaCI")=47280(480), or 5.86) eV gas PE

cyc -SiN,
X Coy Reference
Vib. Approximate Type 1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. I. Boldyrev, and J. Simons, J.
sym. No.  type of mode cmt Med. meas. Refs. Chem. Phys110, 4763(1999.
a, 1 NN stretch 1475.6 N IR 1
2 SiN s-stretch 716.0 N IR 1 .
BrLiBr
Reference =
C%3y Dap
T3=6780(340) gas PE
1G. Maier, H. P. Reisenauer, and J. Glatthaar, Organat8et775(2000. B b
u oh
T2=6210(340) gas PE
SnCN~™ A, D.p

T2=2820(540) gas PE
Threshold for electron detachment from ground-stateA:l780(54o) gas PE

SnCN =15510(50) gas PE
X 1 D..p,

~ g
X33 Coy A=1940(540) gas PE
Vib. Approximate . Type % rom vertical detachment energies. Measured from first VDE. First
sym. No. type of mode cm Med. meas. Refs.  vDE(BrLiBr ) =43730(240), or 5.43) eV.
3t 3 SnC stretch 33200 gas PE 1
Reference
Reference

1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. |. Boldyrev, and J. Simons, J.

. Chem. Phys110, 4763(1999.
V. D. Moravec and C. C. Jarrold, J. Chem. Phi43 1035(2000.
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BrNaBr

cx D..p
T3=5890(580) gas PE
B2 D..h
T3=3870(540) gas PE
Al Dy
T2=730(580) gas PE
A=1290(400) gas PE
X211, Do
A=1940(680) gas PE

#From vertical detachment energies. First UBENaBr~) = 43250(480), or
5.366) eV gas PE

Reference

1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. I. Boldyrev, and J. Simons, J.
Chem. Phys110, 4763(1999.

ILil
c D.n
T3=9200(630) gas PE

B2 D..h
T3=8470(630) gas PE
A, D.;
T3=1290(640) gas PE
A=1860(340) gas PE
X211, D.n
A=2900(540) gas PE

3 rom vertical detachment energies. First MDA ~)=39370(240), or
4.883) eV gas PE

Reference

1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. I. Boldyrev, and J. Simons, J.
Chem. Phys110, 4763(1999.

INal

cxg D..p
T3=9600(760) gas PE
B2} D..p
T3=7660(730) gas PE
AT, Dy
T3=1210(790) gas PE
A=1780(400) gas PE
X211, D.n
A=2100(680) gas PE

3 rom vertical detachment energies. First IN&l~)=39050(480), or
4.846) eV gas PE
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Reference

1X.-B. Wang, C.-F. Ding, L.-S. Wang, A. I. Boldyrev, and J. Simons, J.
Chem. Phys110, 4763(1999.

OScO™

Threshold for electron detachment from ground-state OScO

=18720(160) gas PE

X o

Vib. Approximate Type.

sym. No. type of mode cmt Med. meas. Refs.

b, 3 ScQ a-stretch 722.5 Ar IR 1,3

705.4 N IR 1,3

References

1G. V. Chertihin, L. Andrews, M. Rosi, and C. W. Bauschlicher, Jr., J. Phys.
Chem. A101, 9085(1997.

2H. Wu and L.-S. Wang, J. Phys. Chem1A2, 9129(1998.

3C. W. Bauschlicher, Jr., M. Zhou, L. Andrews, J. R. Tobias Johnson, I.
Panas, A. Snis, and B. O. Roos, J. Phys. Cherh03 5463(1999.

OoYO™

Threshold for electron detachment from ground-state

OYO™ =16140(240) gas PE

X Cay

Vib. Approximate Type.

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 702.0 Ar IR 2

b, 3 Asym. stretch 618.6 Ar IR 2
References

IH. Wu and L.-S. Wang, J. Phys. Chem182, 9129(1998.
L. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
Phys. Chem. ALO3 6525(1999.

OLaO™

X o

Vib. Approximate Type.

sym. No. type of mode cm! Med. meas. Refs.

a, 1 Sym. stretch 656.6 Ar IR 1

b, 3 Asym. stretch 559.2 Ar IR 1
Reference

L. Andrews, M. Zhou, G. V. Chertihin, and C. W. Bauschlicher, Jr., J.
Phys. Chem. AL03 6525(1999.
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0zZro™ OCrO™
Threshold for electron detachment from ground-state OZrO Threshold for electron detachment from ground-state
=14520(3200) gas PE OCrO =19470(65) gas EWPE*
X Coy X Cay
Vib. Approximate Type. Vib. Approximate Type.
sym. No.  type of mode cm? Med.  meas. Refs.  sym. No.  type of mode cmt! Med.  meas. Refs.
b, 3 Asym. stretch 7614  Ar IR 1 a, 1 Sym. stretch 8471  Ne IR 3
b, 3 Asym. stretch 918.7 Ne IR 3
References
References

1G. V. Chertihin and L. Andrews, J. Phys. Che®9, 6356(1995.

?0.C. Thomas, S. Xu, T. P. Lippa, and K. H. Bowen, J. Cluster Bxi525 1G. D. Flesch, R. M. White, and H. J. Svec, Int. J. Mass Spectrom. lon

(1999. Phys.3, 339(1969.
2p. G. Wenthold, K.-L. Jonas, and W. C. Lineberger, J. Chem. PI86.
OovO™ 9961 (1997.

3M. Zhou and L. Andrews, J. Chem. Phyil1, 4230(1999.

Threshold for electron detachment from ground-state “G. L. Gutsev, P. Jena, H.-J. Zhai, and L.-S. Wang, J. Chem. RHs.
OVO~=1638380) gas PE 7935(2001).
X Caoy
T,=2500(80)T gas PE OMoO ™~
Vib. Approximate Type. %
sym. No. type of mode cm'? Med. meas. Refs. Cav
b, 3 Asym. stretch ~ 896.9  Ar IR 1 Vib. Approximate Type.
894.3 sym. No. type of mode cm!? Med. meas. Refs.
a; 1 Sym. stretch 883.1 Ne IR 1
References b, 3 Asym. stretch 837.3 Ne IR 1
1 .
G. V. Chertihin, W. D. Bare, and L. Andrews, J. Phys. Chenl(4, 5090 Reference

(1997.

2H. Wu and L.-S. Wang, J. Chem. Phyl98 5310(1998.

ONbO™

X Coy

Vib. Approximate Type.

sym. No. type of mode cm'? Med. meas. Refs.

b, 3 Asym. stretch 854.1 Ar IR 1
Reference

IM. Zhou and L. Andrews, J. Phys. Chem.1A2 8251(1998.

OTaO™

X Cay

Vib. Approximate Type.

sym. No. type of mode cmt Med. meas. Refs.

b, 3 Asym. stretch 817.1 Ar IR 1,2
References

IM. Zhou and L. Andrews, J. Phys. Chem.1A2 8251(1998.
2M. Chen, X. Wang, L. Zhang, M. Yu, and Q. Qin, Chem. Ph342, 81

(1999.

IM. Zhou and L. Andrews, J. Chem. Phyil1, 4230(1999.

OowWO™

Threshold for electron detachment from ground-state

OWO <16120(80) gas PE

X Co

Vib. Approximate Type.

sym. No. type of mode cm!? Med. meas. Refs.

a, 1 Sym. stretch 952.3 Ne IR 2
946.3 Ar IR 2

b, 3 Asym. stretch 887.8 Ne IR 2
880.0 Ar IR 2

References

1G. E. Davico, R. L. Schwartz, T. M. Ramond, and W. C. Lineberger, J.
Phys. Chem. AL03 6167(1999.
2M. Zhou and L. Andrews, J. Chem. Phyid1, 4230(1999.
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OMNnO~ AgOO~
X C,, X
Vib. Approximate Type. Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.  sym. No. type of mode cmt Med. meas. Refs.
b, 3 Asym. stretch 858.2 Ar IR 1 OO stretch 1030.7 Ne IR 1
866.7T N IR 1
Reference

Reference

1G. V. Chertihin and L. Andrews, J. Phys. Chem184, 8547(1997).

OReO™

Threshold for electron detachment from ground-state

=20200(800) gas PE

X

Vib. Approximate Type.

sym. No. type of mode cm'? Med. meas. Refs.
3 Asym. stretch 893.8 Ne IR 1

885.5 Ar IR 1
References

M. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. ChenlG¥, 3457
(2000.
2A. Pramann and K. Rademann, Chem. Phys. (348 99 (2007).

ORuO™
X
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
3 Asym. stretch 860.6 Ne IR 1
851.8 Ar IR 1
Reference

OReO

1X. Wang and L. Andrews, J. Phys. Chem1A5 5812(2001).

OCeO™

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 712.0 Ar IR 1

b, 3 Asym. stretch 662.0 Ar IR 1
Reference

's. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.

OPro~

X Cov

Vib. Approximate Type

sym. No type of mode cmt Med. meas. Refs.

a, 1 Sym. stretch 665.0 Ar IR 1

b, 3 Asym. stretch 667.6 Ne IR 1

653.8 Ar IR 1

Reference

1s. P. Willson and L. Andrews, J. Phys. Chem183 3171(1999.

IM. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. ChenlG¥, 3457 ONdO
(2000. -
X Coy

- Vib. Approximate Type
00sO sym. No. type of mode cm!? Med. meas. Refs.
X b, 3 Asym. stretch ~ 660.6  Ar IR 1
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs. Reference

3 Asym. stretch  897.5  Ne IR 1 15, P. Willson and L. Andrews, J. Phys. Chem103 3171(1999.

Reference

M. Zhou, A. Citra, B. Liang, and L. Andrews, J. Phys. ChenlG¥, 3457
(2000.
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OSmO~ ODyO~
X Cyy X Cay
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  sym. No. type of mode cm! Med. meas. Refs.
a, 1 Sym. stretch 676.4 Ar IR 1 a; 1 Sym. stretch 693.9 Ar IR 1
b, 3 Asym. stretch 575.5 Ar IR 1 b, 3 Asym. stretch 591.2 Ne IR 1
574.6 Ar IR 1
Reference
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
1S. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
OEuO~ ~
~ OHoO
X C2V ~
X Cay
Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.  Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a, 1 Sym. stretch 661.0 Ar IR 1
b, 3 Asym. stretch 560.8 Ar IR 1 a; 1 Sym. stretch 696.2 Ar IR 1
b, 3 Asym. stretch 547.2 Ar IR 1
Reference
Reference
s, P. Willson and L. Andrews, J. Phys. Chem183, 3171(1999.
1s. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
0GdO~ ~
) OErO
X Coy -
- X Coy
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  Vib. Approximate Type
sym. No. type of mode cm!? Med. meas. Refs.
a, 1 Sym. stretch 685.9 Ar IR 1
b, 3 Asym. stretch 589.4 Ar IR 1 a; 1 Sym. stretch 702.3 Ar IR 1
b, 3 Asym. stretch 613.4 Ar IR 1
Reference
Reference
1s. P. Willson and L. Andrews, J. Phys. Chem163 3171(1999.
1s. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
OThO™ ~
) OYbO
X C2v ~
X C2V
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.  Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a, 1 Sym. stretch 711.2 Ar IR 1
b, 3 Asym. stretch 669.0 Ar IR 1 a; 1 Sym. stretch 701.2 Ar IR 1
b, 3 Asym. stretch 604.2 Ar IR 1
Reference
Reference

1s. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.

1S. P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.
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OLuO~

;( CZV

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

b, 3 Asym. stretch 626.9T Ar IR 1
Reference

s, P. Willson and L. Andrews, J. Phys. Chem183 6972(1999.

Oouo~

X D..,

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

pM 3 Asym. stretch 857.2 Ne IR 1
Reference

IM. Zhou, L. Andrews, N. Ismail, and C. Marsden, J. Phys. CherhOA

5495 (2000).

BO,
B2 D.., Structure: AB
Ty=24508.0 gas AB

24529.5 Ne AB®

B—X 405-410 nm

24481 Ar AR B-X 408-412 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
11, 2 Bend 505 gas AB 1
S 3 Asym. stretch 1410 gas AB 1
B,=0.325 AB
A, D.., Structure: UV
T,=18291.597 gas UWF354 _A-X 396-700 nm
18162 Ne AB®LF® A-X 419-1465 nm
17918 Ar AB? A—X 423-558 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
S 1 Sym. stretch 994 gas uv 1
1027 Ne AB 16
T, 2 Bend(w) 477.29 gas UV,LF 1,14
(«%2) 633.15 gas UVLF 1,14
(PAu30) 588.21 gas UVLF 1,14
(PAus) 442.07 gas UVLF 1,14
(35 404.96  gas UVLF 1,14
p 3 Asym. stretch ~ 2357H gas uv 1
2361H Ne AB 16

70=91(4) ns gas LE°

A systematic study of the dependencerain rotational and vibrational level

has been given by Ref. 10.
A=-101.281;ew,=—13.896 gas UWF*
By=0.311 UVLF314

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003

X211, D..h Structure: UV

Vib. Approximate Type

sym. No. type of mode cm?! Med. meas. Refs.

3 1 Sym. stretch ~ 1056.4 gas UVLF 1,3-5
1058 Ne LF 16

I1, 2 Bend(w) 448.18 gas UV,LF 1,3-5,14

(«%27) 633.80 gas DL 11

446.6wm  Ar IR 15
398.2m Ar IR 15
493.4 Kr IR 15
394.6 Kr IR 15

Sy 3 Asym. stretch  1278.26 gas DL,IR 8,12
1322H Ne LF 16
1299.3vs Ar IR 15
1282.8s Ar IR 15
1274.6s Ar IR 2,15
1300.7vs Kr IR 15
1285.5s Kr IR 15
1292.2vs Xe IR 15
1279.0 Q IR 15

A=—148.6;ew,=—86.91 gas UWF3"4
Bo=0.329 UMLF3"131p| &R

8 stimated from isotopic shifts.

bIndependent analysis of the matrix spectrum not given. Each argon-matrix
absorption is shifted to lower frequency by approximately 400 tfrom

the corresponding gas-phaRe branch band head.
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AINO ™

X

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
1 NO stretch 1380.6 Ar IR 1
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Reference

IL. Andrews, M. Zhou, and W. D. Bare, J. Phys. Chem182 5019

(1998.
cyc -TlO,
X Coy
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a, 1 OO stretch 1082.0 Ar IR 1-3
1089 N IR 1
1081 (0} IR 1
2 OTIO s-stretch 295.2s Ar IR 1-3
296 N IR 1
296 (0} IR 1
References

1B. J. Kelsall and K. D. Carlson, J. Phys. Che#d, 951 (1980).
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X D.n

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

M 3 Asym. stretch ~ 698.0  Ar IR 1
Reference
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CCO™

Threshold for electron detachment from ground-state C@018640100)

gas PE®

AZ* Cov

To=12234 Ne AB A-X 541-818 nm

Vib. Approximate Type

sym. No. type of mode cm? Med. meas. Refs.

po 1 CO stretch 2083) Ne AB 4

I 2 Bend 6563) Ne AB 4

P 3 CC stretch 1181) Ne AB 4

X Coy

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

3t 1 CO stretch 1900T gas PE 1,2
1876.71.0) Ne IR 4

3459(1998.
SiICO™
X Cony
Vib. Approximate Type
sym. No. type of mode cmt meas. Refs.
z* 1 CO stretch 1706.7 IR 1
Reference
L. zhang, J. Dong, and M. Zhou, J. Chem. Phis3 8700(2000.
GeCO™
X Coy
Vib. Approximate Type
sym. No. type of mode cmt meas. Refs.
P 1 CO stretch 1708.7 Ar IR 1
1705.2
1701.0
Reference
L. Zhang, J. Dong, and M. Zhou, J. Chem. Phis3 8700(2000.
SnCO™
X Coy
Vib. Approximate Type
sym. No. type of mode cm'? meas. Refs.
p 1 CO stretch 1729.1 IR 1
Reference

L. Zhang, J. Dong, and M. Zhou, J. Chem. Ph{A3 8700(2000.

NCN™

Threshold for electron
NCN™=20040(50) gas P#¥

detachment

from ground-state
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References X A1 C..y Structure: U\M"2Mw4-°

Vib. Approximate Type

1 ) )
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1275vw Ar IR,LF 3,8
1269.0 Xe IR 32
NCO I 2 Bend(w) 534.063) gas UV.LF,SEP 7,15,23,29
(27 669.28 gas UVLF 7,15,23
B M1, Co 672 ArLF 8
T,=31768.5T gas USLF®303pp?7 B-X 265-320 nm (*Aap) 628.45  gas UVLF 715,23
= T 626 Ar LF 8
3161625 Ne UV3 B—X 260-320 nm 2
s =2 (2Ag) 534.64  gas UVLF 7,15,23
3143725 Ar UV ?—Z( 232-315 nm 5205 Ar LF 8
3133925 N, UV® B-X 256-315 nm s+ 48843  gas UVLF 71523
All vibrational states are predissociat&éd® 487 Al IRLF 38
ib Approximate Tyre St 3 Asym.stretch 1921.8 gas LMR,LF,DL, 10,14,15,21,
' B EM,SEP 23,28,25
sym. No. type of mode cm! Med. meas. Refs. 1923m Ar IR.LF 3.8
st 1 Stretch 2303 gas uv 2 1921.6 Kr IR 32
229550) Ne uv 3 1917.8 Xe IR 32
2303500 Ar uv 3 1915.8
3 Stretch 1047 gas uv 2 1935 NIR 3
103350 Ne UV 3 Ag=—95.589(3),ew,= — 78.37(3) gas LFSEPS2EM?
105350) Ar uv 3 Bo=0.390 UMW LMRZEM?
102550) N, uv 3
70=63(3)—152(5) ns for various rovibronic bands gas 13! “In Fermi resonance withi, at 1385.3.
A=-76.6 gas LE® bFor X 2I1,,, 1362.87 gas LE15192328Ep0
B,=0.356 LF® °For X 2I1,,,, 2017.75) gas LPE4152324
N . 0
A C..y Structure: UV s References
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Bo=0.402 UV (1983.

K. N. Wong, W. R. Anderson, A. J. Kotlar, and J. A. Vanderhoff, J. Chem.
Phys.81, 2970(1984.

15R. A. Copeland and D. R. Crosley, Can. J. Pt§&.1488(1984).

16K, Kawaguchi, S. Saito, and E. Hirota, Mol. Ph{s, 341 (1985.

173. Werner, W. Seebass, M. Koch, R. F. Curl, W. Urban, and J. M. Brown,
Mol. Phys.56, 453(1985.

R. N. Dixon, M. J. Trenouth, and C. M. Western, Mol. Phg§, 779

(1987.

9D, R. Woodward, D. A. Fletcher, and J. M. Brown, Mol. Phg®, 517
(1987.

20p Misra, C. W. Mathews, and D. A. Ramsay, J. Mol. Spectr86, 419
(1988.

2IR. Briggemann, M. Petri, H. Fischer, D. Mauer, D. Reinert, and W. Ur-
ban, Appl. Phys. B18, 105(1989.
22p_B. Davies and |. H. Davis, Mol. Phy89, 175(1990.

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003



VIBRATIONAL AND ELECTRONIC ENERGY LEVELS (B)

2D, Patel-Misra, D. G. Sauder, and P. J. Dagdigian, J. Chem. FEi%ys.
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123
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NCS
B2+ Cov s
T,=26987.8 gas ENAB2F*® B—X 353-485 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
11 2 Bend 34810) gas AB 2
3t 3 CS stretch 921.5 gas LF 4
To01=225(5) ns gas LF¥
B,=0.197 AP
Al C.y - -
Ty=26054.56(1) gas ERMBZLF*® A—X 337-417 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas Refs.
o 1 CN stretch 1920.61 gas ABLF 24
I 2 Bend (k23 7) 487.2 gas LF 4
(PAqp) 4453T gas LF 4
(%Asg)) 363.7 gas LF 4
(m237) 304.5 gas LF 4
St 3 CS stretch 77112  gas LF 4
70=160(5) ns gas L¥EP
A=-91.58(1);|ew,|=103(5) gas ABLF*
B,=0.191 APBLF®
X 211 C.., Structure: AB
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
3t 1 CN stretch 1942.2 gas LF 4
I 2 Bend(w) 376.03) gas AB,LFSEP 24,6
(k%37) 704.84 gas LF 4.6
(PAzp) 688.17 gas LF 4.6
(?Asgp) 375.1 gas LF 4,6
(n237) 364.44 gas LF 4,6
P 3 CS stretch 7610  gas SEP 6

A=—1327.6(2); ew,= —60.06(44)
By=0.204 ABLF*MW’

gas AR F*SSEP

4n Fermi resonance withi2 .
References

!R. Holland, D. W. G. Style, R. N. Dixon, and D. A. Ramsay, Nature
(London 182 336 (1958.

’T. Amano and T. Amano, J. Chem. Phg&, 2275(1991).

AsCO
X C.y
Vib. Approximate Type
No. type of mode cmt? Med. meas. Refs.
P 1 CO stretch 1919.3 Ar IR 1
Reference

L. Zhang, J. Dong, and M. Zhou, Chem. Phys. L885, 334 (2001).

coZ

622;' D..h Structure: MB*

T,=45157(3) gas TPEPERMP? C-A 585-640 nm

The band origin is perturbed by another stateZI‘Jgr symmetry at 45188

which has a rotational constant of 0.3%3This state may be an excited
vibrational level of theA or B state.

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.
b 1 Sym. stretch 1352)2 gas PE 23
I1, 2 Bend 6144) gas TPE,PE 21,23
Sy 3 Asym. stretch 1564) gas PE 23

B,=0.395 MP*

B2/ D..n Structure: EM
To=34591.8 gas EM*°293ER° B-X 287-291 nm
Perturbations by thé state are considered in Refs. 14—-16 and Ref. 29.

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.

3, 01 Sym. stretch ~ 12840) gas  TPE,PE 21,23,36

1, 2 Bend 590100 gas EM,PE,TPE 9,23,36

sr 3 Asym. stretch  18910) gas PE,EM,TPE 17,23,30
36

70=140(7) ns gas T-PEFCEPEFCOLF®
B,=0.380 EM?°

J. Phys. Chem. Ref. Data, Vol. 32, No. 1, 2003



124

A, D..p Structure: EM*

T,=28500.35 gas ERF13}F273ppsL A—X 253-490 nm

Vib. Approximate Type

sym. No. type of mode cm! Med. meas. Refs.

3, 1 Sym. stretch 1126 gas  EM,TPE 2,5,11

23,31,36

T, 2 Bend(w) 461 gas EM,PE 11,23,31
(«23)) 568.8 gas EM,TPE 23,31,36
M) 4409 gas EM,TPE 23,31,36

M 3 Asym. stretch  2685.3 gas LF,EM,TPE 30,36

70=102(8) ns gas EW-PEFCG3°

1246) ns gas PEFCBHFD®
A=-9551 gas ENMLF?>PE!
B,=0.350 EMF?Z
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33M. Zhou and L. Andrews, J. Chem. Phyil0, 6820(1999.
Vib. Approximate Type 34W. E. Thompson and M. E. Jacox, J. Chem. PHyd, 487 (1999.
sym. No. type of mode cm! Med. meas. Refs. 353, Liu, W. Chen, C.-W. Hsu, M. Hochlaf, M. Evans, S. Stimson, and C. Y.
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%, 1  Sym.stretch 1244(3) gas EM,DL 458,12 363, Liu, M. Hochlaf, and C. Y. Ng, J. Chem. Phyd3 7988(2000.
PE,TPE 22,31,35
I, 2 Bend(w) 511.43) gas EM,DL 11,22,28,
PE,TPE 31,35 +
(x ZEJ) 719.17 gas EM,DL,TPE 11,22,35 OCS
(?As) 66804 gas EMDLTPE 112235 o, . c
(®Asp) 511.60 gas EMDL,TPE 11,2235 = = .
(L3 46726 gas EMDLTPE 11202235 l0=54640(30) gas PPE
462.6 Ne IR 34 - -
Vib. A t T
3{ 3 Asym stetch 142308 gas DLPETPE 193135 ) typzr?)’f“mf] ot Ved, e mefs
14217 Ne IR 2532-34 ™ P : : '
n
A=—161.02(6);ew,— —98.8(3) gas EMPUDL22[PE (Reanalysis ﬁ ; ggnj"emh 2425% gzz ,25 ig
by Ref. 26 givesA=—161.48(5) anttw,= —100.4) s+ 3 CS stretch 926) gas PIPE 410
B,=0.380 EM391! ’ ’
3Corrected for Fermi resonance. ~ BZ&* Cay "
PMeasured from lowest rotational level &f state?® 34672.33. To=39180(20) gas PPFPE
Vib. Approximate Type
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70=93(9) n§ gas PEFC®

To(w=3/2)=105(3) ns;7o(w=1/2)=77(3) ns gas HFEEF
A=-111.8 gas EPPU

B,=0.186 LFEPPF!
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X Aly, C.., B2 D.., Structure: EM
T,=35238.01 gas EWM B-X 277-307 nm
Vib. Approximate Type 35270 35226 Ne LF
sym. No. type of mode cm? Med. meas. Refs.
Vib. Approximate Type
o1 CO stretch 2066 gas EFPFRTPE 111,12 sym. No. type of mode  crmi’ Med. meas. Refs.
2071.1 Ne IR 13
I 2 Bend 47616) gas PE 10 Eg 1 Sym. stretch 602 gas EM,PE 3,19
- II 2 Bend 3515) gas PE 14,19
(k%37) 830 gas TPE 12 u
(%A 4) 792 gas TPE 12 DM 3 Asym. stretch  1328) gas PE 14,19
(n2s7) 419 gas TPE 12 70=290(10) ns gas EPIFCO'PEFCAUV2
3t 3 CS stretch 697 gas PF,TPE 9,11,12 There is also a long-lifetime component, with=1.4422) us&*?
702.5 Ne IR 13 B,=0.108 EM
__ 2 ~
A=-—367.2 gas EFPFJTPEl AL D..n Structure: EM
Bo=0.194 LFPF u - ~ ~
To=20975 gas ENLF é—i( 426-512 nm
“Ref. 10 gives value of 742). 21010.6 Ne LE71724 A—X 400-642 nm
817 for w=1/2>" ~ ' '
cAbsence of emission from states above &®&1 band origin in photoion- VP Approximate ) Type
ization experimenfssuggested that the molecule is predissociated intoSYMm-  No. type of mode  cm Med. meas. Refs.
+r4Qo 3 B .
CO+S'*(“S?), as was later cc_)nf!rméd?EFCO_ stud_les_shave yielded the 5~ 1 Sym. stretch 618 gas PE o5
branching ratio for photoexcitation vs. predissociation for the transition™9 b
origin, permitting an estimate of 580) ns for the radiative lifetime 551 Ne LF 6.7,18,24
000 7 e b 1 : M, 2 Bend®k2s;) 5105 gas PE 25
' ' (®Ay ) 2865) gas  PE 25
309H Ne LF 6,7,18,24
References DM 3 Asym. stretch  1728)*  gas PE 25

1644H Ne LF 7
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3J. H. D. Eland, Int. J. Mass Spectrom. lon Phy8, 389 (1973. By=0.101 EM
“R. Frey, B. Gotchev, W. B. Peatman, H. Pollak, and E. W. Schlag, Int. J.
Mass Spectrom. lon Phy&6, 137 (1978. le'Ig D.n Structure: EM
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1200.5 Ar IR 23
CS;’ A=—440.39(3) gas EMPTPE®2L
B,=0.109 EM
Ezzg D..p Structure; MPB® o
To=49064 gas PPF3MPY C-B 658-724 nm  Vibrational fundamentals given fok 2[15,. For AZ2Il,,, Ref. 25 gives
,=740(5) andvs=1870(5).
Vib. Approximate Type PStrong Fermi resonance withv2.
sym. No. type of mode cm?! Med. meas. Refs.
Eg 1 Sym. stretch 652) gas PI,PE, 5,9,11 References
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11, 2 Bend 3489) gas PF,PE 13,14,19
sy 3 Asym. stretch  1026)T gas PE 14 1J. H. Callomon, Proc. R. Soc. London, Ser244, 220 (1958.
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70=11(2) ps gas MP
By=0.111 PE3MP®
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213.-C. Huang, Y.-S. Cheung, M. Evans, C.-X. Liao, C. Y. Ng, C.-W. Hsu, P.
Heimann, H. Lefebvre-Brion, and C. Cossart-Magos, J. Chem. Riogs.
864 (1997).

22T V. Venkitachalam, Pramar2, 177 (1999.

2M. Zhou and L. Andrews, J. Chem. Phyil2, 6576(2000.

%M. Lorenz and V. E. Bondybey, Low Temp. Phys, 778 (2000.

2], Liu, M. Hochlaf, G. Chambaud, P. Rosmus, and C. Y. Ng, J. Phys.

Chem. A105 2183(2001).

CICN™*

ca* Cuy
=54000(300) gas PE

B2y, Cuv

T,=22515.54 gas EEFLO-1PES3 B-X 365-569 nm
225985) Ne AB® B—X 380-442 nm

Vib. Approximate Type

sym. No. type of mode cm' Med. meas. Refs.

P 1 CN stretch 2128(5) gas LF 10

11 2 Bend 303.07) gas LF 10

3t 3 CCl stretch 531.90 gas LFPE 10,11,13

5394) Ne AB 6

7,=205(40) ns gas EF
28056) ns gas PEFCD
17020) ns gas PIFC®’
7,=900(100) ns gas EF
97080) ns gas PIFCO
Both lifetimes are dependent on extent of vibrational excitation.
A=-368(2) gas EBELFY
B,=0.177 LF?

A2yt Coy

To=11690(1) gas E¥PES —X 843-881 nm
Vib. Approximate Type

sym. No. type of mode crmt Med. meas Refs.
st 3 CCl stretch 77®)  gas EFPE 8,13

7=4.41.0) us gas EE
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X 20y, Cv o
To=276(2) gas EFSPES A-X 843-881 nm
Vib. Approximate Type
sym. No. type of mode crmt Med. meas. Refs.
st 1 C=N stretch 191®) gas EFPE 8,13
3 CCl stretch 82R2) gas EF,PE 8,13
X 2y, Cov Structure: UV,PELF*?
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
E* 1 C=N stretch 1918) gas EFLF,PE 8-10,13
2 Bend 376T gas LF 10
E* 3 CCI stretch 82®2) gas EF,LF, 8-10,13
PE
Bo=0.205 LF!
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+
N N,O
B 3 Do, Structure: AB Cost C.
T2=36738.750(2) gas ABLF®PD B-X 260-273 nm  To=58245(32) gas PEPP
All bands above 37000 are diffuse. Fast beam photodissociation Studies/ib- Approximate i Type
show that predissociation into R)+N,(X '3) occurs throughout the ~ SYM- No. type of mode  cm Med. meas.  Refs.
260-273 nm spectral region. 1 Sym. stretch ~ 12424) gas  PE 18,21
) . L . I1 2 Bend 50816) gas PE 8
An a_bsorptl_on maximum was observed at 272 nm in mixed argon-mtrogeli+ 3 Asym. stretch 22824) gas PE 1821
matrix studie$.
7=0.37,<20ns gas LB® -
- B2l C.
B,=0.432 gas AB v o
T,=38440(100} gas PEPF’ B—A 538-866 nm
X 211, D..p Structure: ABIR® : _
Vib. Approximate Type
Vib. Approximate Type sym. No.  type of mode cm! Med.  meas Refs.
=1
sym. No. type of mode cm Med. meas. Refs. s+ 1 Sym. stretch 960 gas PE 1,13
S 1 Sym. stretch 13207 gas LF 3 | 2 Bend 368 gas PE 13
1287 N IR 4 N
I, 2 Bend 457T  gas  LF 3 AZ* Cov Structure: EMPRY
4720 N IR 4,9 To=28162.33 gas ERfPpF11.121820 A-X 317-421 nm
S 3 Asym. stretch  1644.68 gas LMR,IR 5,6
1636.1 Ar IR 10 Vib. Approximate Type
1657.7 N IR 49,10 sym. No. type of mode cmt Med. meas. Refs.
Agr=—T71.3; ew,=—94.38 gas ABR® 3 1 Sym. stretch 1345.38 gas EM,PF  3,11,22
By=0.431 APLMR®IR® 11 2 Bend 614.45 gas EM 3,16
P 3 Asym. stretch ~ 2451.7 gas EM 3
®Revised value resulting from reanalysis by Ref. 6.
b _ 9 i m=230(10) ns gas EF'PIFCC'PEFCOID°EM*HFD®
(vi+vs)—vs. _ M 1gp L2
‘Mixed with argon. Bo=0433 E F
X C.y Structure: EM
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NiCl,

In an argon matri®! a relatively weak absorption has its onset near 41500.

[OAVES]
To=34652 Ar A0 270-289 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.

1 Sym. stretch 2905  Ar AB 5,10,11
uv2
To=30760 Ar A0 298-325 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.

250T Ar AB 5,10,11

[GAVAR
gas AB-3F2 353-374 nm

Molecular beam studies of this spectral region with vibratibhand

rotationaf* resolution reveal an extremely complicated pattern of transitionsI1
for which a definitive assignment has not been achieved. It has been

suggested that several mutually perturbing electronic states of, N&Cin
this spectral region.

To=27166 Ar A0 327-368 nm
Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.

1 Sym. stretch 2605 Ar AB 5,10,11

7=0.252) us gas LF°

A? D..r Structure: LE°
T,=21480.64 gas AB*S1fp'6172022
2050Q42)* gas LF?

3A;~X 439-495 nm
3A4—A 487-539 nm

21590 Ne AB® SA,~X 439-486 nm
21465 Ne EM®
19405 Ne EM® 3A;~A 515-591 nm
21300 Ar AB® 3A~X 446-491 nm
21257 Ar EMU
19537 Ar EMPM 3A,~A 509-529 nm
Vib. Approximate Type
sym. No. type of mode cm! Med. meas. Refs.
;001 Sym. stretch  357.2lw) gas LF 16,17,20
355T Ne AB 15
350T Ar AB 15
T, 2 Bend 60.66w) gas LF 17,20
S003 Asym. stretch  530.96w) gas LF 20

r>12us gas LES
=3.52) us Ne EM?®
By,=0.055 LF°
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In an argon matriX, weak emission appears between 582 and 583 nm.

In a neon matrix? structured absorption appears between 595 and 648 nm,
and, in an argon matri)¥ between 610 and 632 nm.

In the gas phas&’ an absorption maximum appears near 1483&9 nn).

In the gas phase®’ a relatively weak absorption maximum has been ob-
served near 13000. In a heon maffbabsorption bands are seen at 12783
and 12808780-783 nm In an argon matrix? three bands appear between
12470 and 1263%791-802 nm

In the gas phas®! a relatively sharp absorption maximum has been ob-
served at 11727.

In the gas phas&$” an absorption maximum has been observed near 4000.
The absorption extends up to at least 8000.

A SHQ th

To=1572 gas LF?
2060 Ne EM,LE®

3As~A 487-539 nm
$A,—A 515-591 nm

1720T Ar EMY 3A,~A 509-529 nm
Vib. Approximate Type
sym. No. type of mode cm* Med. meas. Refs.
3 1 Sym. stretch 366(8) gas LF 22
370 Ne EM,LF 15
360 Ar EM 8,11
3(329— D..p Structure: LE°
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85 Ar IR 9
P 3 Asym. stretch  520.4H gas IR,LF 2,4,14,20,22
529.6 Ne IR 12
520.9 Ar IR 5,12,13,18
B,=0.057 LF°
3*—-0" band separation.
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T,<35741 gas AB7® B-X 220-280 nm
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AlF,

X Cay

Vib. Approximate Type

sym. No. type of mode cmt Med. meas. Refs.

a; 1 Sym. stretch 755.3 Ar IR 1,2
2 Bend 253.7 Ar IR 2

b, 3 Asym. stretch 887.5 Ar IR 1,2
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X C,y
Vib. Approximate Type
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a, 1 Sym. stretch 1253.8w Ne IR 6
2 Bend 714.1w Ne IR 6
b, 3 Asym. stretch 1658.3vs Ne IR 2,3,5,6
1657.0 Ar IR 4
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Vib. Approximate Type
No.  type of mode cmt Med. meas. Refs.
651T gas AB 2,78
650T Ar AB 3
650T CcO AB 1,3
AZI(A") C.y

Ty<27000 gas CEAB"ECR® A—X 280-455 nm
Ty=24000 gas AB

Bands are somewhat broadened because of predisioéiation.
To=29586 Ar AB’ A-X 284-338 nm

29516 CO AB? A-X 289-339 nm

Vib. Approximate Type
sym. No. type of mode  cm! Med. meas. Refs.
I 2 Bend 360HT  gas AB,CR 8,9
350HT  Ar AB 3
350HT CO AB 1,3
N 3 CF stretch 1080T gas CR 9
1050T Ar AB 3
1050T CO AB 1,3
X 2/ C,
Vib. Approximate Type
No. type of mode cm? Med. meas. Refs.
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CICcO
X Cs Structure: IR
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
a’ 1 CO stretch 1884.59 gas IR 4
1876.7vs Ar IR 1-3
1880vs CO IR 1
2 Bend 334.6 Ar IR 2
3 CCl stretch 570.1s Ar IR 1-3
570s CcO IR 1
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CS;
X Coy
b. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
b, 3 Asym. stretch 1159.4 Ne IR 1,2
1160.4 Ar IR 2
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ccl?

;( C2v

Vib. Approximate Type

sym. No.  type of mode cmt Med. meas. Refs.

b, 3 Asym. stretch 1213.5 Ne IR 4
1195.40 Ar IR 1-3,5
1197 Kr IR 5
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CISiO .
- CCIBr
X Cs 5
X Cs
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.  Vib. Approximate Type
) sym. No.  type of mode  cm?! Med.  meas. Refs.
a’ 1 SiO stretch 1160.9 Ar IR 1 y yp
3 SiCl stretch 509.4 Ar IR 1 CCl stretch 1120.6 Ar IR 1-3
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oCS (2000
X C
° PO,
Vib. Approximate Type )
sym. No. type of mode  cm? Med.  meas. Refs. ‘Bi? Coy B
- To=30393(2) gas ABF31 2Bl—)~< 268-600 nm
a 1 CO stretch 1646.4 Ne IR 1 Ar  ABS 28,-X 292-301 nm
3 CS stretch 718.2  Ne IR 1 In LF studies’ there was an apparently continuous background signal, with
a maximum between 400 and 500 nm. The similarity of the behavior of this
Reference band system to that of the visible bands of NGuggests that the
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guasicontinuum may be contributed by high vibrational levels of the ground

state.
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+
Vib. Approximate Type SOZ
sym. No. type of mode cmt Med. meas. Refs.  _
F2A, Coy
a; 1 Sym. stretch 933 gas AB,LF 111  T,=62200(500) gas PE
942 Ar AB 6
2 Bend 389 gas AB,LF 111 g B, Coy
— 7
7<500 ns gas LF T,=33090(20) gas P¥
=45us gas LPF
Teon=A-94S G Vib. Approximate Type
% 2A, Coy Structure: ABMW,LMR? sym. No. type of mode cm? Med. meas. Refs.
- a; 1 Sym. stretch 96@0) gas PE 7
Vib. Approximate Type 2 Bend 444100  gas PE 7
sym. No. type of mode cm? Med. meas. Refs.
a; 1 PO s-stretch  10762) gas MW,LFLMR 23,11 D A, Cay o
2 Bend 397120 gas  MW,LFLMR 23,11 T,=32190(50) gas PESPP D-X 300-317 nm
386.4 Ar IR 7
b, 3 PO a-stretch  1327.53  gas DL 8,9 Vib. Approximate Type
1319.1 Ar IR 45710 sym. No. typeof mode cm? Med. meas. Refs.
Ao=3.486;B,=0.287;C,=0.264 MW,LMR a; 1 Sym. stretch ~ 91@)  gas PEPF  1,25-7
2 Bend 411600 gas PF 5
References c’e, Cav = =
T,=28670(50) gas PESPP C-B 511-437 nm
!R. D. Verma and C. F. McCarthy, Can. J. Ph§$, 1149(1983. Vib. Approximate Type
2K. Kawaguchi, S. Saito, E. Hirota, and N. Ohashi, J. Chem. P8gs.  sym. No. type of mode cmt Med. meas. Refs.
4893(1985.
3P, A. Hamilton, J. Chem. Phy86, 33 (1987. a; 1 Sym. stretch  80@) gas PE 6,7
4L. Andrews and R. Withnall, 3. Am. Chem. Sdc10, 5605 (1988. 2 Bend 371100 gas PFPE  4-7
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Z. Mielke, M. McCluskey, and L. Andrews, Chem. Phys. Ldi65 146
Sfﬂlggoéian P. B. Davies, I. K. Ahmad, and P. A. Hamilton, Chem. Phys Vib. Approximate Type
o L N ’ s ’ ’ “sym.  No. e of mode  cm!? Med. meas. Refs.
Lett. 235 255 (1995. y P
9H.-B. Qian, P. B. Davies, and P. A. Hamilton, J. Chem. Soc., Faradaya, 2 Bend 46%9) gas PE,PF 1,4-7
Trans.91, 2993(1995. b, 3 Asym. stretch  132@)HT  gas PE 7
10, w. Bauschlicher, Jr., M. Zhou, and L. Andrews, J. Phys. CheftO4
3566(2000. r=25us gas PF
1. Lei, A. Teslja, B. Nizamov, and P. J. Dagdigian, J. Phys. Ched0®
7828(2001. A?A, C,y
T,=5156(65) gas PE’
Vib. Approximate Type
sym. No.  type of mode cmt Med. meas. Refs.
SNO
a; 1 Sym. stretch 9880) gas PE 6,7
X c 2 Bend 3587) gas PE 6,7
° b, 3 Asym. stretch 2043 gas PE 6,7
Vib. Approximate Type ~
sym. No.  type of mode cm?t Med. meas. Refs.  X2A; Cyy
a’ 1 NO stretch 1522.8s  Ar IR 1-3 Vib. Approximate Type
1527.2 N IR 4 sym. No. type of mode cmt Med. meas. Refs.
3 NS stretch 790.2m Ar IR 1-3
792.3 N IR 4 a; 2 Bend 404.15) gas PE 1,6,7
- - b, 3 Asym. stretch 1275.9 Ne IR 8
4n Fermi resonance withi2.
Barrier to linearity~3200 PE’
References 3attributed by Ref. 5 to the€—A transition.
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CF,

Ea

To=72740 gas AR’ B-X 131-138 nm
Vib. Approximate Type
sym. No.  type of mode cm!? Med. meas Refs.

2 Bend 625 gas AB 10
AlB, Coy Structure: AB°
To=37216 gas EMAB2?351} F204243 A—X 220-380 nm

372192) Ne LFY
368782) Ar AB*SMEMISLFY
370542) N, LFY

A—X 210-346 nm

Vib. Approximate Type

sym. No. type of mode cm' Med. meas. Refs.

a, 1 Sym. stretch 1012(%) gas LF 42,43

2 Bend 496.75) gas UV,LF 1-3,5,10,43

496(2) Ne LF 17
496(2) Ar AB.LF 4,6,16,17
496(2) Ny LF 17

b, 3 Asym. stretch  1180(8) gas LF 42,43

70=63.5(1.5) ns gas 132212830334\ 3537
31ns Ne LE7
27ns Ar LF
23ns Kr LFY
Ap=4.577;B,=0.334;C,=0.311 AB?

3 3
aB; Cay _
To=19828 gas Cl81922242pp34.35 a—X 430-800 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a, 1 Sym. stretch  10280) gas PE 45
2 Bend 517 gas CL,PE 18,22,24,29,45

r=1s gas CE°

XA, Cyy Structure: MWAB®°

Vib. Approximate Type

sym. No. type of mode cm?! Med. meas. Refs.

a; 1 Sym. stretch 1225.08 gas DL,IR,PE 23,31,32,34,

36,45
12219 Ne IR,LF 12,17,40
1222vs  Ar IR,LF 6,11,17
2 Bend 666.25 gas UV,PE 1,10,34,45
DL 41

668vw  Ar IR,LF 6,11,17

b, 3 Asym. stretch  1114.44 gas IR,DL 7,13,27,32,38
1105.8 Ne IR 12,40
1102vs  Ar IR 6,11

137

Ap=2.947;B,=0.417;C(,=0.365 MWP1>2p910

“Tentative assignment. This band system was associated wi@-tKetran-
sition in Ref. 10. Subsequent studi&® have dictated the reassignment to
CF; of almost all of the bands between 136 and 160 nm which had tenta-
tively been attributetf to CF,.
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CFCI
AA Cs Structure: L
To=25284.0 gas LE"9-1 A-X 342-466 nm
24983 Ar ABLF*? A-X 340-667 nm
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 1 CF stretch 122@) (w) gas LF 11
2 Bend 391 gas LF 6,9-11
392(1) Ar LF 3
3 CCl stretch 713 gas LF 9-11
71202) Ar LF 3
70=620(30) ns gas LFOTEME
33020) ns Ar LF
Agpo=4.354; Byy=0.185; Copi=0.177 LP1°
X A/ Cs Structure: L0
Vib. Approximate Type
sym. No. type of mode cm! Med. meas. Refs.
a’ 1 CF stretch 1154 gas LF 6,7,9,10,11
1146vs  Ar IR 1
2 Bend 447 gas LF 6,7,9,10,11
442 Ar LF 2,3
3 CClI stretch 753 gas LF 6,7,9,10,11
742s Ar IR 1

A,=2.349;B,=0.214;C,=0.196 LP¥
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AAY Cs

T,=20906 gas LE® A-X 415-580 nm
Ar LF! A-X 442-535 nm

The barrier to dissociation is estimated be 3250150) above the origin of

the A state.

Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 CF stretch 1140 gas LF 4,5
2 Bend 340 gas LF 4,5
24040  Ar LF 1
3 CBr stretch 645 gas LF 4,5
T017=3100(250) ns gas LF
XA’ Cs
Vib. Approximate Type
sym. No. type of mode cmt Med. meas. Refs.
a’ 1 CF stretch 1157vs Ar IR 2
2 Bend 345 gas LF 3,5
34005) Ar LF 1
3 CBr stretch 648 gas LF 5
6565 Ar IR 2
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CCl,
AlB, Coy Structure: LE’
To=17255.67(2) gas CILF"%1015-1EpL A—X 400—800 nm
17092 Ar AB-3LF4-® A—X 440-827 nm
Vib. Approximate Type
sym. No. type of mode cmt Med. meas Refs.
a; 1 Sym. stretch 634.3 gas LF 10,15,17
624 Ar LF 6
2 Bend 302.6 gas LF 9,10,15,17
304 Ar AB,LF 13,6

7=3.8130) us gas LF;

71=1.83(2)us, 7,=3.72(6)us gas EM-
7=3.6us Ar LF®
A,=3.640;B,=0.106;C,=0.103 LF’
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a%B, C,, X C,
To,=970(800) gas P®
~ Vib. Approximate Type
1 . 4 =17
XAy Cov Structure: MWLF sym. No. typeofmode cm' Med. meas. Refs.
Vib. Approximate Type a’ 1 CCI stretch 744 Ar IR 12,7
sym. No. type of mode cmt Med. meas. Refs. 2 Bend 262 gas LF 6
260 Ar LF 3,4
a; 1 Sym. stretch 730.0 gas PE,LF 12,17,20 3 CBr stretch 618T gas LE 6
7256 Ne IR 19 611 Ar IR 12,7
721wm  Ar IRLF  1-356 =
2 Bend 335.2 gas PE,LF 12,17,20
333 Ar LF 4-6 References
b, 3 Asym. stretch  757.9 Ne IR 19
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Vib. Approximate Type (1998.
sym. No. type of mode cm! Med. meas. Refs.
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a%B, C,, Structure: LE8
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X Cs Structure: MW
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Vib. Approximate
sym. No. typeofmode cm' Med.

M. Fujitake and E. Hirota, J. Mol. Struc#13414, 21 (1997).
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meas. Refs.

a, 2 Bend 278.2 gas

EMLFEMPI 10,16,18 GeF,

A,=1.367;B,=0.253;C,=0.213 LF8

The high-temperature vapor of Geshows unstructured absorption between
136 and 156 nm, with a maximum near 146.3 him.

X 1A, Coy Structure: MW ~
A'B; Cay
Vib. Approximate Type T,=43860.9 gas ABFOEMM A-X 215-265 nm
sym. No. type of mode cm! Med. meas. Refs.
Vib. Approximate Type
a; 1 Sym. stretch  855.01 gas IR,LF 6,13,17 1
851s Ne IR 8 sym. No. type of mode cm Med. meas. Refs.
843s  Ar IR 7,8 a; 1 Sym. stretch 623(8) gas LF 10
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5381 CZV - 5381 C2v -
T,=30582.1 gas ERPBSLFI0 a-X 300-380 nm  T,=22315(2) gas CHFUEM® a—X 400-490 nm
Vib. Approximate Type Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs. sym. No.  type of mode cm! Med. meas. Refs.
a; 1 Sym. stretch 673(5) gas LF 10 a; 1 Sym. stretch 393 gas LF 11
2 Bend 192.2 gas EM,LF  6,8,10 2 Bend 118 gas CL,LF 1,11
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X1a, C,y Structure: IR X 1A, C,, Structure: EBMW?!?
Vib. Approximate Type Vib. Approximate Type
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2 Bend 2682) gas AB.,EM 1,6,8 163 N, Ra 6
b, 3 Asym. stretch 692 gas IR 2 b, 3 Asym. stretch  373.5 Ar IR 3,5,7,9
685 Ne IR 2 362 N, Ra 6
676 Ar IR 2
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FPO BrPO
X Cs Structure: MWIR® X Cs
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4160  Ar IR 1 rstrete oy s >
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sym. No.  type of mode cmt Med. meas. Refs. Reference
al 1 PO stretch 126301 gas  IRDL 568 1| poystaniand A. W. Allaf, Vib. Spectrosd6, 157 (1998.
1258vs Ar IR 1-4
2 Bend 308wm Ar IR 1
3 PCI stretch 492T gas IR 5
489vs Ar IR 1-3 FPS
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p|:'2" SSO
- An absorption band system between 190 and 230 nm has been attfitouted
X Cay SSO. However, an alternate assignment toGheX band system of SOhas
Vib. Approximate Type been proposetf
sym. No.  type of mode cmt Med. meas. Refs. Ciar o Structure: ABL
s :
a' 1 PF stretch 9830) gas PE 1,2 To=29687.72 gas AB’!F121316-18 C—X 250-395 nm
1012.3 Ne IR 3 2928520) Xe AB* C—X 280-342 nm
b, 3 PF stretch 1049.3 Ne IR 3 Predissociation limit between 31172 and 31307AB
References Vib. Approximate Type
sym. No. type of mode cm?! Med. meas. Refs.
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CION

In an argon matrix, an absorption between 320 and 550 nm, with maximum

at 22980(417 nnj has been assign&tb CION.

X C,
Vib. Approximate Type
sym. No. typeofmode cm' Med. meas. Refs.
a’ 1 NO stretch 1842.2vs Ar IR 1,2
1852.1vs N IR 1,2
2 Bend 409.4w Ar IR 1,2
405.2w N IR 1,2
3 ClO stretch 247T Ar IR 2
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BrON

7=66(4) ns gas LE’
A,=1.016;B,=0.149; C,=0.130 AB"LFY

asa’ C

S
To=13943 gas AR F- a-X 430-670 nm

Vib. Approximate Type
sym. No. type of mode cm'? Med. meas. Refs.
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 A/ Cs Structure: MW
Vib. Approximate Type
sym. No. type of mode cm? Med. meas. Refs.
a’ 1 SO stretch 1166.45 gas IR,DL,LF  1,3,14,18
1156.2 Ar IR,Ra 8,9
2 Bend 380 gas LF 16,18
382 Ar IR,Ra 8,9
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A,=1.398;B,=0.169; C,=0.150 MWA>¢pL*

References

1A. V. Jones, J. Chem. Phy#8, 1263(1950.
2D. J. Meschi and R. J. Myers, J. Mol. Spectro8c405 (1959.
3U. Blukis and R. J. Myers, J. Phys. Che9, 1154 (1965.

In an argon matrix, an absorption between 330 and 550 nm, with maximum®*L. F. Phillips, J. J. Smith, and B. Meyer, J. Mol. Spectr@;.230(1969.
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X Cs
Vib. Approximate Type
sym. No.  type of mode crmt Med. meas. Refs.
a’ 1 ON stretch 1820.0vs Ar IR 1
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