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A detailed compilation of rate data for inelastic collision processes involving the ho-
monuclear and heteronuclear diatomic halogen molecules is presented. The literature has
been surveyed through April 1983. Processes that are considered include exchange of
energy between electronic, vibrational, rotational and translational degrees of freedom,
electronic quenching, dephasing, depolarization, pressure broadening, and spontaneous
radiation. Collision partners include rare-gas atoms, halogen and other diatomic mole-
cules, and polyatomic species; a few measurements in liquids and cryogenic matrices are
also included. Each data entry includes collision partner, temperature, method of mea-
surcment, and an crror estimate where available. While a large mass of data is available for
these systems, there still exist sizable gaps in our knowledge concerning these processes,
particularly for the interhalogen species.
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1. Introduction

Inelastic collision processes in the diatomic halogens
have been studied for over 70 years, beginning with the ob-
servation by Franck and Wood' of quenching and intensity
redistribution in the visible fluorescence spectrum of iodine,
and continuing ever since. In large part, this is due to the
experimental convenience of optical excitation in these sys-
tems, particularly narrowband laser excitation of the B-X
fluorescence system in iodine, first demonstrated by the au-
thor in 1967. The state-specific excitation produced by la-
sers has made possible the measurement of a large number of
state-to-state rate coefficients; in some instances, hundreds
or even thousands of individual rate coefficients may be
available for a given system.

To date, this mass of data has not been reviewed or
analyzed. Some early (i.e., prelaser) data on relaxation in
diatomic halogens have been summarized by Stevens.> A
partial tabulation of vibrational and rotational energy trans-
fer cross sections for the I, B state was presented in a confer-
ence report by Steinfeld,* and experimental data for the in-
terhalogens are available in a review article by Clyne.® Other
than these, however, no critical review or intercomparison of
the data is available.

The present review attempts to remedy this deficiency.
Our principal objectives in organizing these data and prepar-
ing this review are as follows:

(1) To provide a systematic and critical evaluation of
these data for general scientific use;

(2) To furnish a data base for modeling optically
pumped (OPL) and chemical laser (CL) systems, particularly
I, and IF;

(3) To test various scaling laws for energy transfer rate
coefficients which have been proposed from time to time.
This last subject is discussed in a separate report.®

2. Methodology

2.1. Scope

This review covers kinetic processes, including colli-
sional and radiative relaxation, in the diatomic halogens: the
four homonuclear species (X, = Br,, Cl,, F,, and I,,) and the
six heteronuclear species (XY = BrCl, BrF, Brl, CIF, ClI,
and FI). All electronic states < 6 eV are included, with the
following designations:

X, XY
X 12 =+ ]2+
g
4 ll—llu lI-Il
B Mo, -
D 13
E My,

The scope of this review is specifically limited to those
inelastic collision processes enumerated in Sec. 3; we do not
consider spectroscopic properties of the halogen molecules
{except as required in Appendix A) or chemically reactive
collision processes.
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The extent of available data varies widely from system
to system, being most extensive for 1, and much less so for
the interhalogen species. On the following page is a checklist
of the data included here for all the halogen systems. In only
a few instances do duplicate, independent measurements of
the same quantity exist. Therefore, it is not generally possi-
ble to supply recommended values for a given rate coefficient
or cross section; each measurement must be evaluated in
terms of its quoted error estimate and other measurements
on related, but different, systems. For this reason, only a few
experimental data have been eliminated from this compila-
tion.

2.2. Search Procedures

Retrieval of literature references was carried out by first
searching three fairly comprehensive data bases: the JILA
Atomic Collisions Bibliography,’ covering the period 1970
1979; the Molecular Spectroscopy Newsletter, published by
the Berkeley Physics Department (1965-1983); and the
Lockheed “Dialog” System. In addition, letters requesting
references and unpublished data were sent to 40 scientists
active in the field. Citations obtained by these methods were
augmented by personal reprint files and secondary citations
in published articles. The search is complete through April
1983.

2.3. Organization of Tables

Information from each referenced article has been en-
tered in the NOAA CDC Cyber 750 computer. A separate
file has been set up for each halogen species. Each entry
includes initial and final halogen electronic state; kinetic
process; collision partner; temperature; measurement meth-
od; initial and final vibrational and rotational state of the
halogen (when specified); the data entry itself; and the cita-
tion corresponding to the numbered list of references in this

article. )
DNata entries within each table have heen ordered in the

following manner: first, by initial and final electronic states,
in order of increasing energy; second, by kinetic process,
according to the listing (1)~(9) given in the following section;
third, by collision partner, from monatomic gases to polya-
tomic molecules in increasing order of complexity; finally,
by vibrational and rotational state (v;, j;, v, and j;, in that
order). In specifying the latter entries, the distinction has
been made between a “thermal” population, typically of ini-
tial states, and “all” final states, which are not necessarily at
Boltzmann equilibrium.

Whenever possible, we have attempted to present the
datum in standardized rate coefficient (k ) units of cm® mole-
cule™! s~ In some cases, the nature of the measurement
involved different physical quantities. Shock-tube data, for
example, are generally presented as a {pressure - time) pro-
duct pr, which cannot be simply converted to a rate corstant
because the ideal-gas law is not valid at the pressures and
temperatures used in shock-tube experiments. Radiative (7}
and other decay lifetimes (7),7,) have time units (us, ns,
etc.). When a cross section o is presented (units of A* or
107'¢ ¢cm?), it may be related to an effective rate coefficient
by
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Data Checklist: —-—, inapplicable process; 8, sketchy or partial data; X or XX, substantial
data.
Molecular
Formula Quench
and State E+ E E+ V Ver T VerV R+ T. De Depol Av Trad
+
Bry X(Og ) X X s S -
+ I:) o
B(O_ ") XX s s X XX
others X X X
Bree  x(0) X : —
TOR) X X X
B X(0) -
n(o+) X X € s X
BrI X0 X -
B(o") X
+
CLy X(C)g ) X X XX . X -
B0, ") X X s X X XX
others -X X
GLF X(Of) X X -
8(0h)
-+
@I X(0) X S X -
A(l) X S X
B(ot) X X X
], x0h X X _
8
others X X
FI  x(0h -
A'(2) X X
+
B(O ) X X X
+
I, X0, X X X X X -
+
B(Ou ) XX S XX ‘XX X X X XX
+
D(Ou ) X X
others X X
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k =7vo, 1)

where ¥ is the mean thermal relative velocity. In some in-
stances, a collision probability P is reported, which may be
related to the cross section by multiplying by an effective
gas-kinetic collision cross section 7rd 2. Interconversion and
standardization of units is discussed in greater detail in Ap-
pendix B.

An error estimate is presented with each data entry,
whenever possible. In most cases, this estimate is simply the
standard error quoted in the original literature reference,
converted to a percentage basis. The entry “?”” in this column
indicates that it is not possible to make a quantitative esti-
mate of the error limit, or that there may be a significant
systematic error in the experiment which compromises the
value reported for that particular data entry. Also, “UL”
denotes upper limit and “LL,” lower limit.

3. Inelastic Processes and Collision
Partners

For the purpose of this survey, the following categories
of collision processes have been defined.

(1) Quenching represents net electronic deactivation of
the electronically excited halogen. In most cases, particular-
ly for the B I states, this process has been established as a
collision-induced predissociation, or curve crossing. Other
processes which lead to a change in electronic state of the
halogen (E—E ) are included in this category as well.

(2) E«<>V, or conversion of electronic energy into vibra-
tional excitation in the halogen. The quenching of excited
halogen atoms (I* or Br*, 5P, ,,) by halogen molecules is
assigned to this category on the basis of recent work by
Houston and co-workers.'?!

(3) V<«~»T, or exchange of energy between vibrational
and translational degrees of freedom, with or without ac-
companying exchange of rotational energy. The “collisional
release’” process, i.e.,

L¥ oY) + M-I+ I* + M,

where v is a high vibrational level near the dissociation limit
of an clcctronically cxcited state, has been discussed from
time to time in the literature as a variety of V=T process.
However, since purported measurements of this process ap-
pear to include significant contributions from direct photo-
dissociation of excited vibrational levels in the electronic
ground state, we have not included those measurements
here. .
(4) V<>V, or exchange of vibrational energy between the
halogen and a collision partner.

(5)R<»T, or exchange of energy between rotational and
translation degrees of freedom, with no net change in the
vibrational state of the halogen.

(6) Dephasing represents loss of coherence in coherently
excited ensembles or superposition states. These time con-
stants (T,) are measured by coherent transient experiments,
such as photon echo or free-induction decay.

(7) Depolarization can be measured when a polarized
laser source is used to excite the sample. Data for this process
are generally expressed as a mean reorientation angle
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{sin® 8 ) or change in M, state.

{8) Line broadening generally includes contributions
from dephasing, radiative, and collisional relaxation pro-
cesses. The line-broadening coefficient (frequency/pressure)
can be related to a relaxation time by

&)t
p 27PTeq

{9) Radiative lifetimes, although not a collision pheno-
menon, are included in this survey for several related rea-
sons. First, these data are generally reported along with
quenching or other inelastic cross sections, and thus are easi-
ly retrieved. Furthermore, an accurate value for the radia-
tive lifetime is generally required in order to determine abso-
lute values for the other rate coefficients. Finally, lifetimes
are needed in the OPL and CL modeling codes, so it is con-
venient to include them in this compilation of data.

We have also included, in each data file, a list of the
theoretical papers retrieved in our literature search. No cal-
culated rates or cross sections are actually cited, but a brief
comment is included for each paper describing the nature of
the calculation performed (classical trajectory, distorted
wave, etc.).

Collision partners include all gas-phase species (self-
collisions, rare gases, diatomic and polyatomc molecules); a
small number of measurements in liquids or cryogenic ma-
trices are also included, when kinetic data are given.

4. Summary of Experimental Techniques

A wide variety of experimental techniques have been
brought to bear on measurement of inelastic collision ratesin
the halogens. Those cited in this summary are summarized
briefly below.

BS (molecular-beam scattering) has been used to mea-
sure translational energy loss or gain in scattered particles;
the recently developed techniques of state-specific molecular
beam detection do not appear to have been extensively ap-
plied so far to scattering experiments involving the halogen
systems.

CT (coherent transient spectroscopy), which includes
techniques such as aptical nutation, photon echo, and free-
induction decay, is used to measure both decay times (7))
and dephasing times (7). Recent comprehensive reviews of
these techniques have been published.®

DP (depolarization) of fluorescence, following excita-
tion using polarized laser radiation, is used to measure angu-
lar momentum reorientation in the excited molecules.

FP (flash photolysis) is used to produce an initial con-
centration of reactive species such as I* atoms.

LIF (laser-induced fluorescence) has been the most
widely used technique for studying inelastic collision pro-
cesses in the halogens. By populating a single ro-vibronic
state, extensive energy-transfer data on the excited elec-
tronic states can be obtained. An earlier version of this meth-
od is:

MEF (monochromatically excited fluorescence), in
which an atomic lamp or even a filtered continuum is used to
excite one or several energy levels. LIF and MEF have been
distinguished in the tables.
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ME (master-equation modeling) is employed to extract
rate coefficients when the initial conditions are not specified
with sufficient precision. Rate constants extracted from such
kinetic modeling are frequently subject to large uncertain-
ties.

OA (opto-acoustic, or spectrophone) techniques have
occasionally been used to obtain data on ground-state ther-
mal relaxation.

OPL (optically pumped laser) experiments, typically in
conjunction with ME modeling, have been used to obtain
kinetic data on several systems.

PB (pressure broadening) in either the microwave or

optical regimes yields an overall linewidth, which represents -

a composite of several relaxation processes occurring in the
molecule.

SSE (supersonic expansion) of a vapor through a nozzle
or jet results in cooling the internal degrees of freedom in the
gas. By measuring the vibrational and rotational distribu-
tions in the expanded gas, the relaxation cross section can be
obtained®!® from the relationship

A=2[y— 1)/77'7’]llz(ma/ﬂc,xz)llz(ainelpod /kTy)
X1 = (T/T)1~ V3T /T, + W2r =), 3)

where 4 is the coefficient of cooling along the flow direction
X, i.e.,

dE, /dx =A(E,, — E}3);

v is the specific heat ratio (C,/C, ); m is the mass of the seed
gas or diluent; 16 x_ is the reduced mass of the diluent-halo-
gen pair; P, is the pressure in the source before expansion; d
is the nozzle diameter; T, is the nozzle temperature; T is the
local translational temperature at x; and o;,,,,; is the relaxa-
tion cross section for G-X, collisions.

ST (shock-tube) experiments measure relaxation among
the lower vibrational levels of the ground electronic states. A
principal advantage of this method is that a wide tempera-
ture range (up to 3000 K-and higher) can be accessed.

UA/D (ultrasonic absorption and dispersion) experi-
ments also measure relaxation among low v levels, but at
room temperature or below. A complete treatment of this
technique has been given.!!

In addition to these principal experimental methods,
several other miscellaneous techniques have been applied to
the study of the halogens.

AA (atomic absorption) has been used to follow the con-
centrations of I* or Br* atoms.

CL (chemiluminescence) and DF (discharge-flow) mea-
surcments can be uscd to mcasure decay rates of excited ha-
logens, albeit from a nonspecific initial distribution.

Hanle effect measurements yield radiative lifetimes and
depolarization efficiencies.

IRA (infrared absorption) and IRF (infrared fluores-
cence) are alternative techniques for monitoring halogen

atom concentrations.

Several pulsed-excitation methods, including PD
(pulsed discharge), EB (pulsed electron-beam), and RAD
(pulsed radiolysis) have been used to produce highly nonspe-
cific initial distributions of halogen molecules.

A PS (phase-shift) technique has been used to measure
fluorescence lifetimes, but has now been superseded by
short-pulse LIF techniques.

SEP (stimulated-emission pumping) has been used to
prepare selected vibration—rotation levels in the electronic
ground state of I,.

5. Discussion and Conclusions

The data presented in Tables 1.1-1.10 represent a sub-
stantial body of information on inelastic processes involving
the ground and excited states of the diatomic halogens. De-
spite the enormous amount of work that is represented by
thesc summarics, there still remain significant gaps in our
knowledge concerning these systems, perhaps due in part to
the wide diversity of processes that can take place. From the
analysis of the state-to-state rate data using various scaling
theories,® is appears that, at least for I,(B *I7), rotationally
inelastic energy-transfer rates can be well represented by an-
gular-momentum based scaling laws such as the I0S and
ECS (see Appendix C). Thus, extensive tabulation of individ-
ual rate coefficients for such processes is no longer required
and several entries in Table 1.10 are presented in this con-
densed form. However, few data exist for systems other than
this rather special one, or for collision partners other than
rare-gas atoms or hydrogen. Therefore, the generality of
these scaling laws cannot really be assessed at this time. Mea-
surements on interhalogens are quite limited in extent; most
have come from a single laboratory which is no longer in
operation. Very few reliable measurements exist of the tem-
perature dependence of these inelastic processes, although it
can be argued that temperature dependence is a very insensi-
tive probe of the collision dynamics. One class of experi-
ments that is now feasible, although difficult, but does not
sccm to have been carried out to any great cxtent, is the
measurement of state-to-state cross sections in a molecular
beam, using laser-induced fluorescence for state-sensitive
detection. Since thermal beams contain a broad distribution
of initial (v, j;) states, a vibrationally and rotationally cooled
beam resulting from supersonic expansion would be re-
quired. Experiments with such sources'>”**! have explored
very-low-eneigy (0-10 K) collisions; use of a target gas
would be required to probe a higher range of collision ener-
gies. For bulk-gas experiments, the stimulated-emission-
pumping technique'>® appears to be a promising method for
measurement of inelastic collision rate, but its systematic
application to the halogen systems has not yet taken place.

J..Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

450

97 ¢ s 1eq (9 -) v1*0 1d 18 0001 aN I-A X X
91 i s 1eq (9 -) ztreo 1d is 00g an I-A X X
6 7Wgp-C1 €270 o 3SS ST aN 1-A X X
91 ¢ s 1eq (9 -) 90 d 18 0012 aH 1-A X X
91 ¢ s 1eq (9 -) 6€°0 1d Is 0007 3 I-A X X
91 ¢ s 1eq (9 -) Lz*0 1d 1s 0ns 1 3 I1-A X X
91 i s 1eq (9 -) s1°0 1d 1s 0001 3y I-A X X
91 i § 1eq (9 -)¥90°0 1d 1s 005 a4 I-A b X
6 9701 9¢°0 o 388 S7-% 2H I-A X X
<1 (=) 1eee a 0 1 Vi 628 Zay 1-A X X
ST (¥ =) s6°y d 0 1 vn 0sY Lag LA X X
<I IO W a 0 1 vn L Cag I-A X X
< (v =) s8°1 a 0 1 vn 00g % - X X
v s 1eq (9 =) ogrg  ad 18 n9zE Zag 1-A X X
i s aeq (9 -) gs'z ad s 000€ Caq I-A X X
91 § 1eq (g =) v9°1 1d Ls 0062 Cag I-A X X
vl s aeq (9 =) ¥6°0 ad 18 0002 Cag L-A X X
121 s 1eq (9 -) 95°0 ad 18 00s1 l1g I-A X X
91 s aeq (9 =) tgr0 1d is 0001 Caq 1-A X X
€1 s 1eq (9 -) g1 vn 1eg Cag 1A X X
6 (€ -) 62 a ass 81 Zia I-A X X
A ¢ 1-%¢™ (o1-) 0°9 A aa 00€ *#3X q-3 i X
21 i 1=5e™ 01-) $*9 A aa 00f. ¥V -3 i X

JuaWWO) aoudaayay 1oaxg MMMMM M“mml_ memmmlmm wm MM ﬂm wM POYIIW 1 ) dusag asulaeq Ss900ad Teutd TeIITUl

*318q eleq £3713UBN]) UOTSTTIW
93e38 OTUOIIDBTI
auTwmoag 103 eleq [eIuaWyaadxy
duiwolg 103 eleQ UOTSTITTIOD OFISETaWI “[°] arqe]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



451

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

61°81 201 T.mmEo (11-) T°S A A1 00€ *I a-A X X
6 7"%91-0! 870 ° ass 57—y "1 1-A X X

6 Neuc,-lo_ wm..o 0 qss ST-% 1o 1-A X X

6 7%%91-01 69°0 o ass sz-v %as 1-n X X

6 L5901 1z 0 ass <7 o'y 1A X X

6 Nsufug . €1°0 ) 48s Gl-% Ncu I~A X X

6 2"91-00 0%°0 o aSS ST-% oy I-A X X

6 Nauoﬂlc— 62°0 o ass ST-y I-A X X

6 7%91-01 78°0 0 4SS c7-% q I-A X X

6 Naoo 101 L0 o gss STy %y 1-A X X

® A (®) sq A I-A X X
91 H s 1eq (9 =) L1°0 ad 1S 00€T X I-A X X

91 i s 1eq (9 =) S1°0 1d 1s 0002 % L-A X X

91 i s aeq (9 =) 21°0 1d 18 0081 ax 1-A X X

91 ! s 1eq (9 =) Z1°0 1d 1S 0001 aX 1-A X X

91 i s aeq (9 =) sZ°0 1d IS 0ns axX 1-A X X

91 i s 1eq (9 =) 99°0 1d 1S 08¢2 v I1-A X X

971 i s 1eq (9 =) 9v*0 1d 18 0002 v I-A X X

91 i s 1eq (9 -) %2°0 1d 1s 0061 vy LI-n X X

91 i s 1eq (9 -} R1°0 1d 18 000T ay I-A X X

91 P s aeq (9 =) £2°0 1d 1s 006 ay I-A X X

6 Naufloﬁ 81°0 o Ass St~y av I-A X X

91 3 s aeq " (9 -iovt0 1d 1s 0%1z aN 1-A X X

91 : s ieq (9 =) %€°0 1d s 0002 aN I-A X X

91 b s aeq (9 -} 12°0 1d 18 00ST aN L-A X X

u:waeow ERIERES €4 1011g s3Tug Mmmmm wwwmmmmm WM MM .mm MM Poy3aN 1) dusag 1sujig €s8%01d [RUETJ T[RIITUL
*31sg e3eQ £31juend UOTSTTI)

?3B1g OTUOIIDATA

+(ponurjuod) sufwolg 10y EBIBQ UOTSTTI0) DF¥ISBTAUT  “I*l 3TqEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



1€ %01 %9101 8T © L [44 411 00€ ag Youanh q

€ Z01 7%91.01 4 o 811 oz a1 00€ l1g yousnd q

P 8T %#09-G1 1=-5¢%° (01-)2°91~-€*y A 0£-€ 0z 411 00€ Cag youanh q

67 %07-01 (8B (01-) g ! oy 61 a1t 00¢ Tag youanh ]

P 87 %0%-G1 1-5¢™ (01-)8°91-6*0 0g~¢ 61 411 00€ Tag youand q

€ 201 5w 1) Ty 3 61 AR 00€ Cag youanh q

1€ %01 7™91-01 zL o S6 81 411 00¢€ ag youanh 1

o€ 202-01 | swo  (01-) £9%€ 2| I 11 009 Cig  youend q

62 %0Z-01 1=5¢%° (11-) 96 B 8y 91 a1 00€ Cag youand q

p 8¢ 20r=ST (S8 (01-) £=9°T 0g-¢ vl 411 00¢ tag  yousm a

P 827 209-S1 15¢W (01-) ot-¢ A 0£~€ 14 a1 nog Cag youanh q

[ %5 5w (T g 3 z 11 00¢ Cag  yousmp a
(@]

o 2 9z ©) 0y-1 11 00g tag yousnh g
™

2 q 5z @ 120 a 00e (v a0 71 q v
11}

= vz i (5™ (1) 601 ! £z 1 art £62 1y 1-A v v
n

- (74 i A (SO A ] x4 1 41T £67 Cag I-A v v

9T 0 (S @) oty A Tewasyl, 411 g6z (x)‘am yousny v

£z %51 1101/ ZHR [8°9 ANV 09-0Z  0Z°61 0/ud 00€ 1y yipmeurt g X

(X4 %51 1101 /ZHR £9°9 d/\wv  09-0T  0T‘61 o/ad 00g Zig  uipmmeurr g X

6 1 a ass 81 2% 1-4 X X

(44 ¢ 1-5¢™ (Zr=) (°1 A OSTH 0011 *Nﬂuzo A-A X X

w2 : e @) Lt & osTH oot "ars A=A X X

Tz 6T %0€-01 A N 3 O 3 da 00€ PR q-A X X

0z %8 5g™ 1) 9 ] aa 662 T q-A X X

Juaumo) 2ouaiIagay 1011y s3Tun L13uy pejaoday wﬂ 3 H.m Ta PoyIsy (M1 ) dwd] xdulaed ssovo0ad TeUT4 TYEIITUL
*3s9 eleq £313uend UoTSITIO]
23118 DTU01I0ITY
¢ (penuTjuod) SUTWOIg I03J BIBJ UOTISTTTO) OTISBTaUl °*[°1 9[qE]

o
n
<

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



453

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€€ i 91z o 9= 199y a1t 00§, Zag yousnh a
€€ : gz 0 6€ gy ar 00¢ lig  youemh q
1€ 201 ¥sT 0 8¢ sy AT 00g g yousnd a
1€ 201 9zz  »® 91 Sy a1 00g Cag  youemy q
1€ 201 67z »© 6z 7 11 00 g youend a
1€ 201 67z o 7z €y a11 00g Cag youanh 1
1€ %01 vz o €€ 2 11 00€ Zig  youend a
€€ i ¥9Z o 13 20 11 ong tig  uouemd g
1€ 201 672 o 81 v Fiut 00§ (2% yousnh a
€€ i 57 o 61 oy 411 00g lig  yousmd q
€€ H 0zz  ® 91 o a11 00€ C1q youand q
1€ %01 861 o <1 oy 411 00€ Cag youand q
1€ %01 yiE o 09 8¢ a1t 00€ C1q youand 4
1€ 201 o1 o 45 9¢ 411 00¢g Caq yousnh q
1€ 201 wig o s 9¢ a1 00g g yousnd q
1€ 201 611 o 8y se 11 00€ lag  youemp g
1€ 201 69T © 8¢ €€ 411 00€ ag youend 9
1€ 201 881 o 62 €€ 11 00€ Cig  youemd a
1€ %01 61 o 4z €€ a1 00€¢ ag yousnd a
1€ %01 6T o z€ z€ 411 00€ lig  youemp 7
P 8z 209-ST [ S (01-)3°81-9°C % 0E-€ vz 417 00€g %ig  wouomd 1
1€ %01 252101 o 901 £z 11 00€ tig  youemd 4
62 %0T7-01 1=5¢™ (01-) 9°¢ A 9% €2 a1 00€ %ag youand [
P 8z Wy-ST 5w (01-)0°LT-8°E A 0€-¢ €z A1 00€ Tag yousnh q
Juswmo)  @OUBABIIY 1011y satun Kajug paiioday wm MM ..m.m .H.M poyasy (¥ ) dwel asujaed ssevoad TeULA TeTITUL
*1sy eieq &317UEND UOTISTITTO)
2338 2TU013DSTY
<(ponuTIuOD) SUTWOIg 10J BIBQ UOTSTITIO) OFISETSUI °*[°1 °TqEl

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

454

€ %07-S 1-5¢% 01-) 1°% A (14 71 a1t 867 g L-WH-A q
+youamn)

vE %02~S 1-5¢™ (o1-) 89 bl 184 91 a1 867 tag  p-wHl-A g
H+youand

vE 20z-5 125w (01-) o ¥ St w1 art 862 Yig p-wti-a §
+youany)

7€ %02-S 15 01-) v A 91 91 11 862 tig  1-wsgeA 1
+youand

€ %02-S A ©01-) 8¢ 1 z1 vl a1t 867 (ST S l
+youand

7€ %02-§ -5 01-) 26 A S 71 a11 R67 %ag L=4+I-A 4
+youand)

€ 2075 (5w (01-) o°g ] y 91 411 862 tag  I-w+i-p g
+youani)

€ %01 (Se® ©1-) 9%9 ) 61 4T 00g %0 uouem q

€ 201 S (01) 9% 3 61 P 00€ N yousmd q

P4 n =5 (I1-) 0°1 3 T 411 00¢ youand) q

€ 201 GO REA A 61 2T 00€ %0 youemd q

143 %071 Tmmsu O1-) 0°% ] 61 i) 00g a yousny) f

0€ %02-01 1-S¢%° (01-) 08°C b L1 4171 009 By ] youanh 1

(43 %01 1=5e™ 01-) €% b 61 ATR 00€ Iy youanh El

0€ %07-01 1-5¢° OT~) vy A L1 11 009 1y youand) g

LT %ST -5 (11-) 21 b z 411 00€ v youand q

ze %01 S (010 0% 1 61 2K 00g aN  yousnh q

0g %07-01 1-5¢% (01-) %52 A L1 Tt 009 N youanh q

A3 %01 =552 1-) 6°¢ % 61 TR 00¢ oH yousnd 1

0€ %02-0T 1=5¢%° (o1-) %2°¢ ES L1 11 009 9y youany q

Juaumao) ERLCRERE) | ao0axg s3TUN £a3ug po3aoday .u._,. u> ﬂn H> PoyIsy 1 ) dmag, asujlaeq ss9d01d Teurq TBIITUL
*3sy BlRQ £373uBnd UOTSTTTOD

33831§ DTUO13D2TY

*(PanuTINOd) PuyWOlg 10J BIBQ UOTSITTO) OT3ISBTaul °I°1 @Tqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



455

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

7€ %0T~S 1-5¢™? (01-) 0°¢ 0€ %1 J17 R67 1y L-4+L~A q
+youand

7€ %02-S 1=5¢™ (1-) £°1 114 71 a1 262 ay I-9+I-A q
+ysusanh

7€ %07-6 1=5¢® (01-) 6°¢ 1z 91 a1l R67 ¥ L-9HI-A q
+youanh

ve %02-S 1-S¢™ (o1-) 2°¢ %1 %1 a1t 867 ay I-4+I-A q
Hyouand

%€ %07-S 1-5¢™ (01-) S°% z1 71 a1 867 Iy I-%4+1-A q
+jousnh

v€ %02-S 1=5¢% O1-) ¢°% S 91 a1 867 1y L-9+I-A q
+youanh)

e %#07-S Tmnqa O1-) €% 14 71 art 867 ay L-9+1-A 4
2 +youanh

%€ %0T~6 1=5¢™ (o1~) €°¢ 71 91 a1t 262 a4 I-9+I-A q
+youand

7€ %0¢~S 1=5:%° (01-) €°¢ 4 71 A1 867 oH I-3+L-A a
Hyouand)

%€ %02-S 154 (01-) 6°¢ ¥4 vl a1 867 “19 L=¥+L-A q
+youand

%€ %02-5 (5 (1= 0% s1 71 411 867 L1 LA "
+42uanh

e 207-¢ (S (1) 09 7 Y1 a1 867 o L-wkL-A g
+youand)

9€ %02-S 1=5¢® O1-) L°§ 2 71 a1 262 %10 I-¥+1-A q
+youanh

4g %025 (5w (01 Ty g A 11 267 Cig  IowHE-A a
+youand

JusUWOY ERDERCREN aoaaq s3TU A13ug H.n ﬂ> POYIaR (M ) duwag, adujael $sa201d Teutry TeIITUT
*3s3 21eQ UOTSTTT0D
23181g§ JTUOAIVDTH
*(penurjuod) sufloig I0J BIEQ UOTSTITO) OTISRTAUY *1°1 ?Tq®l,

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

8¢
LS
96
¢
k19
€S
49
16
0s
6y
8y
Ly
9y
Sy ey
€y
T 1y
ov
6€
8¢
L€
9€
1

8ouaiajay

suofleindied Burfdnod SSOTD pue IABM—PIII0IST]
UOTIBTOOSSTP Tewasyl uo I-¥ Pue I-A JO 309317
SOTWeuLp aefndaTom TEOFaIUny

uotjeuwrxoidde 24em-pal103ISTP A2PI10 puUODIg
IBRUTTTOY ‘xTajeum-y )

ABOUTTTOD ‘TBITSSBIOTWAS

¥ 006-00¢ ‘I031BTTIOSO 9S10| ‘Q-f ‘TEOTSSETDIWes
HSS U41tm aaedwod “Onu> .ﬁuﬂ> UOTJBTNOTED XTIjeu-§
A 00001-00¢ ‘(oTaep @3uoy) Kio3oafeal TeoTsser)
A 00€€-00T ‘a-7 ‘4A10309fe13 TEITSSET)

M Q0GT “sOTwBUAP IBINDSTOW TEDTSSETY)

X 00ST°C6Z°06 ‘£108y3 uUOTSTTTOd dTpodag

A 00S1-68 ‘sdOTweufp JBTNOITOW TEITSSET)

M G67 'uoTieTNWIS TeOTJaunu {sOTwRuip IeTndaTow TEOISSET)
¥ 662091 “sOTURULp IEBTNOSTOW TEDISSET)

a-¢ ‘s9t1ao3oslfeay TeotTsser)

M 00561 ‘saraoloaleas Tedtsser)

SIUSTOTIF00 ITIBUTY JO UOTIRTNOTE)

A 000€-007 “aBdUTTTOD ‘TEOISSETOTWAS

1B3UTTT0D ‘TEO2TuUERYISW WNIueNn)

XTI3BW-§ TEOTSSET]

IBSUTTTOD TEOISSETOTWag

siuswwo) ‘poylay,

ag A=A
¥ L4+~
ay I-9+1-A
Nzﬂmz.um:.wum 1-A
._Nm._ I1-A
% 1-A
%ag I-A
Cag 1-A
v L-A
iy I-A
ay 1-A
ay I-A
a1y L-A
ay 1-A
ay 1-A
ay I-A
Y 1y ‘sl I1-A
ay ‘eN‘sH I-A
oY L-A
EAAS I-A
H I-A
H I-A

sisulieg SSIV0IJ
UOTSTITTOD)

s

TeraTur

931833 DTUOIIDATY

|UTWOaY 103 Sjuswieai] Ted138a00Yy],

*(panuTIUOD) dUTWOIY 203 BIBG UOTSTTTOD OFISE[AUT *{°] BTQE]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



457

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

1€ %01 €0°0 411 56 81 X q
67 %02-01 110 a1 8y 91 X q
6 %0€-0T L€ JTT+ISS ST X 1
87 3 zov-st1 N an 0g-¢ 71 X q
6 %0€-01 T°f  JTTHASS 1 X 1
6 ¥ 81 3® weaq Ul %0£-01 T°¢  ATTHASS €1 X a4
87 (3)  Zoy-<1 @) 11 0g-€ 1 X [:{
Va4 %6 9°T1-6°6 a1 16—y z X q
97 sl g€°T » 1 » #1°0 ‘Juswaanseall UOTINTOE21I-MO"T JI1 0Y-1 X q
19°6¢ Ay ‘xpazem i 99 a1 0 X q
T9°6¢ A ¢y ‘Xpajewm SN i 98 a11 0 X q
19°6¢ A ¢ ‘X1azew ay i [ 411 0 X q
09 A 0€> ‘xyajew 9% %01 9+¢ 11 X 1
65 3 0€> ‘xTajewm Iy 701 £'s ar X q
65 A 0€> ‘XTI3ew Iy %01 08 AT X 1
09 (o) 230u @95 fy o> ‘xpajew BX  YCT-01  (E+)¥ a11 X v
65 (@) @30u @35 {3 Qg> ‘xyarew 1N YGT-0T  (£+)9 A11 X R
65 (o) @30u 995 fy 0> ‘XTIIEW IV YCT-O1  (EH)TT a1 X R
124 %1 LYE 411 €2 11 X A
65 £ 0e> ‘xyajewm Iy %S oLt a1 X v
65 A 0€> ‘xpajeum ay %5 L9 411 X v
mwmm“mm.u.m S3UIWIOYH aozag (sn) POYISH mm wM mm__.ﬂm Hlmmw.ﬂmm
*38q eleq 33818 OSTU0a3DITY
JUTUOA{ I0J SIWIIIIY] SPATIRIPEY
*(panurluod) BuTUWOld 10J wIR] =0ﬂwﬁﬁﬂoo.mﬂumw,_”05 *1°1 @2Iqe]

J. Phys. Chem. Ref. Daia, Vol. 13, No. 2, 1984



€€ i L5°€ 411 91 o¥ X q

e %01 oy°E a1 S1 0% X S

1€ %01 0%°0 a1 09 8¢ X 4

1€ %01 82°0 411 (29 9¢ X E

i€ %01 0%°0 A1 [43 9€ X q

1€ %01 6%°0 411 8y € X 1

1€ %01 1%°0 a11 8¢ €€ X 1

{3 %01 08°0 a1t 62 €€ X 1

£ %01 6%°0 a11 24 €€ X 1

1€ %01 91°¢ 411 4% [4 X 1

6 %0€-0T1 LG ATT+ESS [34 X il

w 82 (@) z0%-S1 (?) 411 0€-€ k14 ¥ q

E ¢ %01 £0°0 411 901 €T X q

m 6T %02-01 S°0 411 9% €7 X 4

w :14 (2)  zov-s1 (? 411 0e-€ €T X g

] 1€ %201 €€°0 11 1z 44 X q

6 %0€-01 8°S  JIT+ISS 1z X 1

1€ %01 €0°0 411 811 0T X q

82 (3)  %0%-¢1 (?) 411 0t~ 0T X E

67 %02-01 1€°0 a1 oy 61 X q

8T (®)  %0%-S1 (@) 11 0€-¢ 61 X €

6 %0€-0T 9y JIT+ESS 61 X q

mwwmﬁmmmm sjuammo) aoxayg (s1) poyaIsp mm MM MMMMM MMMMMMM
*31sq eaeq 2318315 DTUO13IDITYH
aulmolg 103 SSWIIIIT] JATIeTPYy
*(penupjuod) sufuolg 103J BIBQ UOTSTTIO) OTIseTaul °*[°T 9[qel )

3
<

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, *~~~



459

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

Bupmortos au3 wara ‘(i M+ () 1=

(£+)L°T (5+)86°0 114
(€+)6°€ (S+)99°0 X4
(EH) e (s+)s9°1 0z
(e+)67% (5+)88°0 61
(€+)L°9 (S+)se°1 71
(€+)e* L (S+)s6°1 11

iy ?>v~wp o

.Aalm 3o s3ijun) sonjes i93zemeaed

pex

1 1 Aq uaayd samy3alyl

)

-ea3e38 =~=m Sujd1-389m0T 9yl SB PArjrIuspy A[aArjejuey st ,V (3)

*STJe3I8p 10J IIUIIIJaa 928 s Yara sajaea 23ed Jupyousnd

*jiom [ejusmiliadxa juanbasqns £q papesiadns foy & a4 51

103 SuOJ3D9S 85012 JuTyduanb jJo SIUDWSINSEDW UO}INJOSII-MOT]

)

(€]

‘ejep o}aaupy ou :lg 4 ﬁu>.5uum + *No + va.»m wsjueyosw pasodoad (q)

"4 g0 X §°T - (0T x§°T ~ 33%1) a@ 0gi-o7 £81ud

UoyST{[02 {s918ue [lews 3B PAAIPSqO FujidIJeIs djase[du] Arleuoiieaqia  (®)

€€ i 0L°C 411 TH=1y  [%-9% X k)

€€ 1A LS°1 411 6€ Sy X )

1€ %201 9% 1 411 8¢ Sy X q

1€ %01 0L°¢E a11 91 oy X q

1€ %01 L1°€E 4171 6T kad X q

182 %01 L1°¢ Lol [44 (%] X 9

1€ %01 1e1 A11 €t (A} X b

€€ & 96°1 411 (A% Y X i

1€ %01 L1°E J11 81 (a4 X 4

€€ & e 411 61 oy X q
——— Swwemmoy o1z (s powsw  f  *a  Tema Terayur
*38% eleq a@3els§ DTUOIIILBTY

autmoig 10J SaWTIBIT] SAFILIPEY
*(panuy3ucd) aujlozg 103 BIBQ UOTSITTOD OTISBTAUI  *1°1 2T4EL

J. Phys. Chem. Ref. Dat= “~' 13 No. 2, 1984



. I. STEINFELD

460

~

e 99 %0€ 1-5¢™ (11-) 01 € a1 00€ 16 I~A q 1
%9 %02-01 1-S¢wo 01-) 1°¢ 9 a1 €62 1034 1-A H fl

%9 %0Z-01 1-5¢™ (I1-) 9% [ A17 €67 1014 I-A q q

%9 %07-01 1-5¢™ (11-) 2°9 J a1t €67 Toaq 1=A El q

%9 %02-01 1=5¢™ (@1-) 0y € 11 €62 ™ag I-A q q
%9 %02-01 1-5¢™ @1-) o'¢ 1 a1t €62 1034 RATY q 1

€9 %02 125 (T1-) €9°1 ‘0 T 00§ 1Ty youanh q

9 201 5% @) s T a1t £67 ) youand 9

%9 %01 1=5¢% T1-) g1 1 a1 €67 1y youanh q
€9 %0t =5¢%2 €1-) £2°1 10 411 00¢ a youanh a1

59 %0€-02 =5 1) 1°2 14-01 9 A11 0ng “19 youanh q

s9 %0€-02 Tmmao (11-) 9°6 §G-9 S 411 00€ NS youanh a

9 20£-02 1 SR AT Syt y a1 ong 2% youanh q

%9 %01 1=5¢™ (T1-) LT 1 411 £62 2% youanh 4

€9 %02 1-5¢™° (€1-) €2°1 10 411 00g 19 yousnd 5l

%9 Z0t =5 (€1-) 6°¢ S+ 411 €62 1034 youan) q

%9 %01 1=5¢" (€1-) z°2 1 a1t €67 ™1g youanh ki

€9 %0t 1-5¢% (@1-) zo°1 10 a1t 00€ g yousnh q

29 H 0°1 A8S 0g “m 1-¥ X X
1261 %0€-01 1-5¢%° i-) 6°¢ da 00€ x4 4-A X X
61°81 %01 1-5¢% (11-) LT 411 00€ *I q-A X X
29 : 20°0 ass 0g 2 1-A X X

JUDUANOY) 3IDUII2F3Y loaag satun Mwwmm mwlw.ﬂmmwm wm MM .A.m wM PouiIsy 1 ) duwsg, a9ulied ssadoad Teura TeIrlTul
*31sy eleq £313uend UOTISTTTOD
23R1§ DTUOIIIATY
9PTIOTY) SITWOAg 103J BIE] [eIudmWTaadxy
°PFIOTYD SuUTWOIg IO0F BIBG UOTSETTOD ITISETBUT  *7°1 9[qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



461

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

59 25 66 411 oy S X q
59 %5 66 a1t <6 g X q
59 % gg 411 of s X q
59 % 9°6¢  ar1 sz < X 1
59 s (g 41 0z S X q
59 %5 9°1£ 411 ST 9 X g
59 %S 66 411 o1 s X q
59 % L7y an 9 S X g
59 23 oy 41 7~ Y X f
99 (e) %4 oy a1t K X €
59 % 7 a1 Sg-sT € X 1
99 () %0€ 62 411 € X q
79 %z-1 STy a1 sz 1 X q
£9 %07 S*81 a1 0 X 8
99 (®) %09 €1 411 1% X q
Mmmmwwwm Sjuauuoy 0119 (st) JoyI9aN mm nM MMMMM MMMMMMM
*asR eaRq 2381§ DTU013I0aTH
SPTIOTY) SUTWOIG 103 SBW[123[7] PATIETIPEY
® 99 %0€ 5™ (1) 9% 3 9 11 00g %o I-h a a
e 99 %0¢ 5™ (112) 8ty ¥ < 11 00€ (45 1-A q q
e 99 %20€ (S (1) 6 8 Y a1 00€ ‘o 1A # A
9 %09 15 (1) 29 g GiytgeTa 9-¢ a1 00€ 15 I-A q #
9 20v (5 (1) e A z+Ta 9-¢ a1 00€ 1o 1A a a1
59 %04 Se® 01) Tt ] +7a 9-¢ a1t 00€ " -4 f 9
juswwop  ®ouULIaFAY 10119 satTuf Mﬂwmm wmwmmmwm wm ww w.m mM pouzsy (¥ ) dwoy 1sulleg ssev01d  [BRUT TETITUT
’ *3sq eeq £373UEN) WOTSTITOD
91B1§ DTU013DOTH
*(penutiuod) SPIIOTYD BUTWOI§ 10J BIBQ UOTSTTTO) OTISETAUI  *Z°1 STqEl

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



J. I. STEINFELD

462

s9

*8309339

UOIsIT100-2TdII[NL 03 anp paIjewfisaiapun oq Aew SeWF3a31] pue seley (e)

99

99

99

99

99

s9

S9

S9

s9

EMIESER &3

(®) 9Z* a11
(®) se* 411
(e) Sy a11
(®) 8L 411
(®) 16* a1
%S oy 411
%8 9°2% 411
%S A 411
%S €1y 111
Sjuswuwoy 101y (sn) POY3apN

*31s3 BIB(

61
91
€1

ot

9-01
9
0s
Sy

by

9

s

TeUTd Ter3Tul
923818 OTUOIIVATY

SPTIOTY) SUTWOIY 10J SSWFIDFFI SATIBRIPEY

*(PONUTIUOD) IPTIOTY) SUTWOIg 10J BIBQ UOTSTTTO) OTISETAUT

AR BLAL LA

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



463

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

69 X _ummEo

69 X 5™

89 %0¢€ 1-5¢™

89 %0€ 1-5¢™
e 89 %0t

89 %0¢€ 1-5g™
e 89 %0€

89 %Z0€ almmEu
B 89 %0€

89 %0€ =%
e 89 %0€

89 %40€ 1-S¢™
e 89 %0¢€

89 %0€ 15

89 0n =5

89 %0¢ =2

89 %0€ =5

89 %0¢ 1-5¢™

89 %0€ 1S

89 n 15

L9 an ﬂlwmsu

89 n 15"

L9 %51 =S¢

L9 FAS Twmsu

JUBUWO) IDUIAIIIY x011g sITUn
*389

a1-) <2
1-) 9°¢
am-) ¢
(11-) <71
¢
(Tr-) #¢
91°1
(r-) 1z
09°0
aTm-) -t
z¢°0
ar) «
0¢°0
(11-) S
(11-) S 0>
(11-) <o
(zZ1-) 9
(T1-) 9°¢
(z1-) 21
(z1-) 1°0>
(z1-) «°¢
(zZ1-) 1°0>
L01-) 9T
1-) <1
£xquz

e3EC

pajaodey u_.,
K3T3UEn)

L

€7-61

0Z+L1

[ ARHITT 0og 3R - % a
8 AH-4TT 00g (¥)axg A=A q q
£ 411 867 “moamn A q 5
L a1 867 % A q a
’ art 862 % A a g
9 a1 267 o A q q
9 a1 267 %o 1-A @ q
s a1 867 %o A o q
s 11 267 % 1A g q
Y ar 867 %o A g s
Y 11 267 % i-A q q
£ 417 267 %o A 1 q
£ 417 867 20 1-A a q
€ a11 862 TOH 1-A 1 1
£ 11 86T ay J-A 4 Hq
€ ATT ]6¢C NHU 1=-n d q
€ A1 867 ¢ JAHD youanh q

Tewzauy 411 867 % ysuend) a
€ 411 86T TOH youany 1
€ 11 867 Iy youand q
9 a11 00¢ 34 youanh o
£ 411 867 25 youenh q
9 a1 00€ daq yauang 4
9 art 00€ Cag youamd) a
NM PoYIBN (¥ ) dusy  1sujaeg ssavoid TRUTd TBIITUT

UoTSTTTOD

93838 DTUOIIDATH

apiionfj sujwWoay 10) ejeq TeIusUTIadXy

aplaonTj sutuoag 103 ®BIE(Q :owmlwou oT3SBTAU]  *g*T 9Iqe]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

464

89 %S> 7°69 A1 0z L X 1
89 %> 7°€9 a11 11 L X 1
69 %01 91~-92 a1 1z-% L X q
0L (Q) %e-1 1°8Y 411 43 L X bl
89 %S> 7401 411 ]y q X q
89 %S> £°0¢ A1 Ly 9 X q
89 %8> 8°8¢ A1 9y 9 X s
89 %> 1°79 A1 Sy 9 X q
89 %8> 9°79 a1 17 9 X q
L9 7251 Sz art NZ+LT 9 X o
89 76> 0°€9 a1 o1 9 X f
0L (q) %T-1 €99 4171 7H~€ 9 X El
89 %5> 6°85 411 ¥4 g X o
0L (q) %21 (A7 ATl RE-¢ S X L
89 %S> 066 aT1 1z Y ¥ kil
0L (@) %e-1 LY A1 S9-€ Y X L
89 %G5> 3449 A1 17 £ b4 [
0L (q) Ze-1 6°€Y a11 t9-6 € X “
0L %21 0°9y A1 5E-1 4 X L
oL %2-1 0°yY 11 9 1 X q
0L %2-1 0°€y A1 37-91 n X g
mwmmwmmmm S3usWwWoy) 1oaay (sn) PoyIsK ..mm mﬂ MMMMM MMMMMMM
*1sqy e1e(q 2318138 OTUOIIIVTR
IpraIony; IulWolg I0J SIWIIIIJT] SATIIRIpPEY
*(penuTiuod) 2PTAONTJ JUTWOIg 10J BIB(J UOISITIO) OTISBIaUI *£°*1 STYe]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 19684



465

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

-pajzodal 2a@ /- = A 30J 1 jo swnjea 2943FH  (q)

89
s (1-80)%/(T+6+A)Y OFFBI Y3 ST mwewuuguu A373uend (®)
69 %01 110 411 1€ 8 X [
69 %01 I1°0 iy ot 8 X q
69 %01 ?1°0 411 62 8 X 1
69 %01 ?2°0 411 8T 8 X q
69 01 BE*O a1 A4 8 X q
69 201 7€°0 411 9z 8 X q
69 Z01 070 4171 14 8 X i
69 %01 5%°0 a1 k74 8 X q
69 %01 %0 411 €2 8 X q
69 %01 £S*0 AT 17 8 X q
69 %01 JA 1] 1T 0z 8 X 1
69 %01 170 a1 61 8 X :
69 %01 26°0 JI1 81 8 X q
69 %01 98°0 A1 LT 8 X 4
69 %01 56°0 A1 91 8 X 4
0L 22-1  L°1-€°0 d11 LT-7 8 X a1
69 20 T1-%L° T 411 ST-1 8 X q
69 %01 %L°0 411 i€ L X q
69 %071 91°1 JI7 o€ L X a
69 %01 9°1 iyt 67 L X g
89 %8> 7°6S 411 8T L X 4
89 %S> 1°09 311 1T L X 4
69 01 << 411 LT L X !
69 %01 8< dIT 97-7T L X q
mmmm“mmmm S3usuWo) 10xxg (sm) PoY3 I mm mw, mmmmm mmmmwmm
318y BlRqQ 23838 DTUOIIDDTY
apTionT4d SdUTHOIg I10F SWIIDIT] SATIBRTPERY
+(pPPnuT3uod) OPIIONTJ VLTWOlg 303 eIBQ UOFST[[OD OFISBISUl g1 2Tdel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

466

€L 201 SS°0 JI1 Y X q
€L %201 S§S°0 a11 € X q
€L 701 76°0 411 4 X q
ERDERCE £F | sjusuwmoy aoaag (sn) poylap ﬂﬂ T Teurd Ter3Itul
*3s9 eleq 931B3§ 2TUOIIDATY
SPTPOT BUTWOIY 103 SOWLIDITT PATIRTPEY
L udileroOossipaid pue 23e3S A+ov.n 03 3uTSsS01d aAInd 103 Kioayg q=q X
20Ud1939y sjuaumoy ‘poy3sdn sasulieq ssado0id TeTITUT
UOTSTTTOD
93838 DTU01}DITY
9PIpPO] dUTwolg 10J SIuswIeaa] TeOTISI09Y]
12°61 40€~01 _lmmau (Z1-) 0°1 k| dd 00¢ ¥1g q-A X X
61°81 %01 1-5¢™ (T11-) 9°9 1 a11 €62 *I A-A X X
juswwWO) ERLER ER N 1011y s3TUN KLaaug po31aoday w_.., EPN ﬂ.n ﬁ> poylIay (1 ) dway, 1aujieg SS9I00ad TeUTd TETITUT
*31sd BIR(Q L% =11-0T] JOTSTTTOD

237838 DTUOIIDATH

apTpPOl SuTmoag 103 eIE( TeIUSWTIadXy

SpypoI dutmoig uow,muma UOTSTTTO) OTISEBIAUI *H* ITqeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



467

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

i %06-02 s 1eq (9 -) 80°0 1d s 1591 47 I-A X X
L %05-02 s 1eq (9 -) vr*o 1d IS %26 "0 I-A X X
LL %05-02 s 1eq [CRE A A ad 18 869 47 I-A X X
i %05-02 s 1eq (9 =) 69°0 1d is 81s 21 I-A X X
e 9z 20€-0Z s 1eq () 1d 1S 009T-00% (25 1-A X X
(3 s aeq 9 -) 9°1 ad vn STy NHU I-A X X
st sieq (9 -) 97  ad vn e 25 1-A X X
St s 1eq (9 =) v wd vn 162 2% I-A X X
st saeq (9 -) 49 1d vn 1z 25 I-A X X
vt saeq (9 -) g'g ud vn £z o 1A X X
4t s 1eq (9 =) 2oy 1d vn 1€ 2% 1A X X
L s18q (9 -) 9 1d vn £0€ 25 I-A X X
Yl s 1eq 9 =) 0°¢g 1d vn £6¢C Nﬂu I-A X X
vl s Ieq (9 =) 0Z°9 1d vn €L Nqu I-A X ¥
€1 i s 1eq (9 =) v ad vn 062 “m I-8 X X
41 (7 =) 6%°1 d vn 827G 2 I-A X X
s1 (% =) 90°1 a vn Ly 25 I-A X X
s1 (s -) 16°¢L a va oy 4% 1-A X X
(3] (¢ =) 11°¢8 d vn L8E€ 25 I-A X X
<t (s -) 59 a va 9s€ ‘1 1-p X X
st (¢ =) €ee d V0 862 25 I-A X X
1 2 =S¢ (01-) 2°¢L A aa 00¢ *3X q-7 2 X
At é 1-5¢%° 01-) €L A aa 00€g * I q-1 12 X
71 i -5 (o1 =) 1°¢ E] aa 00€ »IV H-7 i X
JudBWWOYH 20uUa1339Y 1011y sITuf mw.mmm mwwmmmmm wm. MM ﬂm mM vo;.umz O ) dwsy, 1s3ujied ssad0i1d Teutrg Teratur
*38d9 eIRQ £373uEN} UOTSTTTOD
. @3B1§ DTUCIIDATH
9UTIOTY) 103 BIB( TeIUSUTIadxy
JUTIOTYD 10F 'IERQ ﬁcﬁmﬂﬁaou.vﬂummﬁm_ﬁ *G*Y STqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. L. STEINFELD

468

£eC %8 1103/ ZHH £€1°8 d/ay  0£-7 6T+LT 0/4d 00g 10 1IPTM2UTT q X

3 18408 st ©-) ¢£0 ‘y y1 o/4aa L) vy aseudaq 1 X
b 1808 sr (9 =) %0 3 €1 0/44d s v aseydeq o it
3 18%8 s 9 =) v 5 21 o/ga W av  eseydsq g X
3 18¢08 sn (9 -) 60 33 n o/ad 4 v eseydeq @ X
: 18°08 s (9 -) 11 & or1 o/ad v v eseydeq X
(7 %02 =S¢ (r-) v+t A Tewaayy 0 Etied 00€  (1=4)00 A=A X X

1261 %20€-0T 1-S¢us (v1-) z°2 E | ad 00€ »14 A-A X X

8L %01 i) o-z 3 T 00€ *1 4-A X ¥

3 61°8T %0€ 1=-5¢™ 1-) 0°¢ A T 00€ %I 4-A X X
sz (€ =) 2% d va 162 "o -4 X X

P 9L %Z0€-07 s 1eq P 1d 18 00%1-00% 0D I-A X X
<L 2ro° d v S1% on I-A b X

St € -) ¢t d vn LYE 0D I-A X X

St (€ =) o'y d vn 162 (o] I-A X X

SL € -) 1°C d vn 1%¢ 00 I-A X X

<t (s 1t a W 162 N I-A X X

2 9¢ %0€-02 s 1eq ) 1d 18 00%T-00% ™a I-A X X
q 9L %0€-0T s 1eq (a) 1d 1s 007 T-00% TOH I-A X X
St £20° a VN L%€ OH I-A X X

[ 74 € =) %L d vi 167 TOH I-A X X

¥ (€ =) 911 d vn 162 n I-A X X

LL %06-02 s aeq (9. -) 10°0 1d 18 0LET a4 I-A X X

LL %05-0T s aeq (9 -)v10°0 1d 1s 8.5 °H L-A X X

SL € -) o1 a YA 162 °H I-A X X

JuaWmo) ERLER CF £ 1012y sITUN MMMHM MWMMmMmm mm MM mm mM poylay O ) dwsg asulied ssav0ayg Teuljy TeIJITUul
*3sy elzq £3T13UBND UOTSTTTOD
23838 DTU0AIDBTY
°(PPnuTIU0D) SUTIOTY) I0J BIBQ UO[STITO) OTISEIdU] *C*] BTqR]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



469

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

98 202-01 (5 (01-) 91 x @)am . yousnd a
98 %02-01 1-5¢™ (01-) 9°1 A (3)amm ay youand) a
98 %02-01 -5 (6 =Y T°1 3 (3)4am Nao youanh a
€8 %L1 (S 019 g * €1 0%-0 21 a1 00€¢ (2% 1-A q a
€8 21 L IR CORA 2 €1 o0y-0 u T 00§ T 1-n q q
€8 7 1S 1) 9% g € 0r-0 ot AT 00¢ o 18 & %
8 20§ WS (1) e 2 S a1 867 2% 1-4 q g
<8 %5 M I GIO N 3 3 £1 a1 867 Yo 1-wea-A q
+youand
8 0 (5 (1) oot e s 11 867 Iy yousmd a
8 1 (5 (i) 00 % S 1T 867 %9 yousnh q
8 %01 (S (01=) £5%0 A 0z 311 00€ ay  yousmd a
78 n -5 (T1-) 6°% A S 11 862 v youend q
78 %201 1-5¢4 (O1-) €5°0 o 0z 411 o0g 21 youanh a
€8 %L1 S @) 9 3 0v-0  Zi-L Tt 00g % yousmd g
z8 201 S @) ve 3 3 Eon! 867 % youand a
Jjuswmo)  IDuUI1IFaY 1011y ST .Mwwmm mmwwmmwm Mm mM ..mm MM poyisw (N ) dwdy alulaegd sSsod0id TRULJ TeIITUI
T eIEQ  A3TIVEND UoTSTITOD
21e3g OFU013DATH
*(penuT3ucd) SUTIOTY) 10J €IeQ UOTSTIIOD OFISE[SU[ g1 o1qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

001 SUOTIeTNITEd TedIsse[dIsenb pue usppng odejans piIdTy 1-¥ X
66 X 009-00T ‘UOTIBTNITED TEDTSSETD 3dexy Nﬁo 1-¥ X
8¢ suoT3aeInoTed Bur(dnod 2s0[D pur aABM-PdII0ISIQ N.ﬂu A=A X
LS UOTIETO0SSTP TRUWISYI UO J-W PuUB I-A JO 39933 v L=9+L-A X
96 UOTSTTTCY IBIUTTTOD? ‘UOTIBRINOTED 93B3IS AI1BUOTIRIS Poqanjiiag NHO A-A+L-A X
XTijeu
86 SPYTOS aanjeiadusl mol UT UOTIEXETSI1 TBUOTIRIGTA JO £109Yl TEITUBYOSW WRIUBHYH axcaycay 1-A X
L6 A 0012~-008 ‘£10303lea3 Tedyssefdrsendb orien ajucy 104 °TOH I-A X
¢S uorjewrxoidde sAem—Po3A03STIP I9PIAO PUODES Nz.wr I-A X
96 UOT3IEeTNOTeD IABm TBTIAE] :N:: T~ X
S6 31 0002~06T ‘431T1qeqoad UOTITSURI] TRUOTIRAQIA JO UOTIBTNOTED gXM Nao I-A X
49 A 006-00¢ I10IBTTIVSO 9SION f(-¢ ‘TEITSSETITUSS 25 I-A X
6 A 006~0$7 ‘A31TTqEqOo1d UOTITSUBRAY O + T NHU I-A X
92 30 voraeTmoTE)
€6 A 6/71-067 ‘soTueyILW TEITSSEBIY TEITIATRW Nav I-A X
15 BSS Yyaim paiedwod {SuorjeTndTed XTIJeul-§ Nao I-A X
76 uoT3ienbe 193SBUW UBTAONIEH-UOU TRDOTSSETOTWAG NHU I-A X
16 sTeT3u8jod paiedwod ‘Lioayl HSg mﬂv I-A X
06 STsATeue DT33109Y3] UOTIBWIOFUT T I-A X
o1 LE Tt 0="0
68 ¥ 00§T-006 ‘Aio3daleaa feorssefdrsenb oraen ajuoy ™m I-A X
88 N 0011 ‘siIseyluds DT3I2108Y3 uoIjewWIOIUL 0 I-A X
18 STsATeue D7719102y3 UOTIBWIOJUL b o) T-A X
— sausmmon *poasy PO — terarur
BOTSTITOD

23815 OTU0IDATY

QUTAOTYD 103 SIuswWIBDL] TEOEIBI08Y]

470

*(PPNUTIUOD) BUTIOTYD I0J BIBQ UOTSTTTOH OTISEIaUI *G-] ITqE]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2. 1984



a7

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€071
€01
€01
€01
€01
€01
€01
€01

8

({12
01

W01

101
101

101

290u919319Y

%0Z-01 (€3] 411

%02-01 (n) J1t

%07-0T (&3] 411

%02-0T (@) a11

%02-01 (1) ar1

%20T-01 (6] 91T

%0Z-01 (@) a1

%#0T-01 (1) 11

) 411

%#02~01 (€3] 411

(w) %S €00°0 411

() %S 88 ar1

() %S y11-2L a1

(u) %S L8 411

(u) %S L8 aT1

(w) %S 8L a1

(w) %S 81 ar

co¢ ar

Ay ‘¥ypazem Iy (€+)SS 411

Ay *Xpa3E@ BN (€+)ER 11

Ay Qﬁuuma ay (€+)9¢L 4171
s3uauwuwo) 1oxay (sn) POUIIP

*31sy eleq

L €2
.L 44
.L 12
.r 61
£ 21
. 91
By 9
.£ 1
.r €1
.r €1
7K
R1-z 71
9€-9 11
8¢-01 01
09-01 6
ve=5 8
€=y /L
91 S
I T,

Teuta TeI3TUT
273835 2TUOIIDRT]

QuULIOTY) 10J SSUWFILITT SATILTPEY

- (penuriuod) 2uTieTyy 103 BIEQ UOTSTLI0) DTISETAUT  *G°[ 3IqEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. |. STEINFELD

472

18 e T = 5%y

-5 (60T = 72y 1.5 (60)T°8 = €1y ‘st g-g = ®1 :seniea 1s35meied
Ay o pea
BupMOTT0F 243 WITA (Tif).f X+ 1= " 2 £q ua418 souwy3ezrr (F)
Nm.mwuuoamp
usaq aAgy sonjea pasjaas {MO] 003 ATBOJIBWOISAS oq Kew SSWIIII ]
(shz't (9+)09°1 &2 ‘90IN0S UOTIBIpPEI U0IIOIYOULS
(S+H)e°1 (9H) 191 %2 *A % 3B XTAJBW Iy UT SIUSWSINSESm YIPTM SUF] woag
(§4)9°1 (9+)68°1 €T
. Wwod d
(sH)0°T (99121 T (uonEojunuLod 33eAt:
(€H)6°2 (94)€2°1 12 ‘au09a7 °g) fkuponwu Arsnotasad 3Jey3 woaj JuaaalJTp LjTeIluEisqns
(s+)ey (9+H)12'1T 61 SnTBA B S2AF3 JUR[D}43900 23ea Bupyousnb Cyp- I oyl jo jJusweinsesuwey
(sH)8¢ (9H)e8"1 81 *
(sH)1°y (90181 91 g1t 9movldxe
(s+H)g°s (9+)68*'1 61 6-01 » 09°C = s.1eq/.d PWI3 UOFIBXET31 [BUOFIRAQTA 0D—T 3D
(s+)6°s (9951 %1 .
J\TH 6°0¢]dxa
(12 (9H)1e°1 €1 )
§-01 »* 66°L = s-1eq/.d swyl uorlexe[aa [rUOTIRIqIA 700-C %)
A o
: A A . .
A Gay,r lg/1-1 v9-g-1dxa
g-01 X €8°% = S.1Bq/1d Bm] uojIeXB[al1 TPUOTIBRIqFa %DH-C %D
3({-8 Jo sijun) senyea 1d30uweled [l igs - g/1-L vL)dxe
4 e
BUTMOTT03 Byl YIta ‘(1+.0).0 ™ + A..CT_. = _vﬂmk £q uoa18 seuf3laiyr (1) 01-0T x 18*% = s.xeq/ud supl uojjexeras jeuorieaqia Cy-Cyp
98 %40¢-01  €00°0  (8)iun a
S8 ¢ 11 By ST X g
€01 %0T-01 (€] iT1 iy 74 X q
S8 6 i1 Ny 74 X q
€01 #02-01 (€3] 411 L %c X q
ERLCRER CF | ERLIE1L ) Joxxy (sr) POYIaN H_... ﬁ> Teuty Tey3ITul
*3sy eleq 231B3S5 DTUOIIDATY

SUTIOTYD 10F $°WTIaJT] SATIRTPEY

*(PONUTIUOD) DUTIOTY) 10F BIBRQ UOTSTITO) OTISETIUI °*G° OTqel

W
(C)]
1)

®)

(]

(q)

(e)

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



473

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

*(en *To ‘ay prnbry)

s5U0}3INTO8 DJuadoAid UF UOTI[SUBII ( » 1 = A 103 pa3aodaz syipm auyr ()
“lgyp-1 wy-89ldxe

mls x 41¢°1 = Seieq/1d swl} uo}ILXETd1 [RUOTIBAGIA AV-4% (4)
“lg/qt L57081dxe

oloﬁ x g1°¢ = m.hwn\ﬁ QW3 UOTIBXET21 TeUOIIRAqIA J¥)-370 (®B)

2 $01 €) vaI 6Z1-08 N yipmmweurt X X
° o] (©) Vi1 (Z1-08 %y yapmeuyt X X
2 S0t (©) Wi 0z1-08 1y YIpIMRUTT X X
q 701 %0€ s 1eq (@) 1d 1s 000 T-00¢ ay I-A ¥ X
e %01 %0€ s aeq (®) ad Is 000 1-008 ATO 1-A X X
JUAUWWLOY ERLERERE) | 10a1q sayufn Laiug pa3laoday wm MM mm mN poylaw o1 ) dwsg, asujaed $s92901g feutq Yerarur
*38q eieQq £317UEDY UOTSTTTOD

23838 OTUOAIDITH

3PTIONTY duTaOTY) 103 BIRQ TEIUSMEIadxy

apjionTd eUTIOTY) 10J BIBQ UOTSTTION OFISETUT -9°[ 2Tq®]

J.-Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

474

9 %0t 1-S¢vs (01-) 12 k¢ (34 1 ar1 867 110 youanh q

L9 %02 1-5¢™ r1-) z°¢ 3 L1 1 a11 /67 110 youanh q

3 z11 (@) Ya1/411 00g 00 q-A v
01t %51 =5 (11=) s°1 gl Lyl nog 945 youany v

o011 251 5w (1m0t ¥ art 00¢g 28 youend v

011 %81 ~|wmsu (I1-) 9*y ¥ a11 00g, mH youanh v

011 251 1S (T=) 9ntt > ar 00¢g Zq youenh v

0t11 %S1 1-5¢™ (11=) s°1 El a1 nog L2 youand v

otI1 %81 =55 (i-) v 3 411 00€ ax youand v

ott %1 1=5¢™ (T1-) t*y X A11 00g Iy yousnd v

ott %481 1-%¢%° (Z1=) s*v y 411 00€ aN yoauanh v

P T (¢2) : a1 00€ 110 youanh v
(81 %S1 1-5¢™ (o1-) o€ > a11 00€ 110 youanh v

o011 281 (5w a1 e > a1 s 25) youenh v

° 601 (@) =S 0/9d 00¢g uIpTMIUTT [ X
q 801 %02 110L/ZHR 1 djav ki 0 € 0 W/gd 00¢g 110 WIpIMAUT] X X
e L01 1101/ ZHW 9°9  d/av 1 ] 0 0 W/ad 00€ 11D  WIPTMRUTT X X
901 01X %°0~%0°0 d I 00¢ £ 108 A-A X X

TZ'6T %Z0E-01 =™ €1-) 6 % dd 00€ *1€ q-A X X

8L %ST 1=5¢™° (11-) ¢°¢ ¥ 1 00€ ¥1 A=A X X

6181 %01 1-5¢™ (11-) €t 3 241 €62 *1 A=A X X

A & -5¢™ (o1-) 0°S ¥ aa 00€ *9X q-1 i X

7t H 1-5¢W o1-) 1°9 ¥ 4a 00€ P -4 H X

JuUsWWOY ERLERER E 2 aoaxg satun Lajuyg paiioday wm MM mm mM poyasp (Y ) dweg asulreg $89°014 Teurd TEIITUL
*38g eleq £3713UENnd WOFSTITOD

23838 DTU0IIDBTY

SPTPOT SUTIOTY) I0F BIBQ eRIusmTaadxy

SPFPOT SuUTIOTY) 103 eIRq UOFSTTIOD DFISETBUT  */°T OTqEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



475

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

911 %08 00f. 411 01-8 b4 v
911 %0€ 011 a1 6-L X v
911 %0€ 011 11 8-9 X v
911 %0€ (A a1 9-¢ X v
y1t %0€ 00€¢ 111 s~¢ X v
(381 3 §7> XIaaem oy 062 411 X v
€11 3 €7> Xpajew ay 097 a1 X v
o1t wn 699 = oy %01 ovy 411 X v
or1 wa 199 = % 201 09y 11 X v
ot wu 209 = 7% %01 Sty At X v
011 wa 409 = Ty %01 oty A1 X v
ot1 woegg = oy 201 coy 411 X v
1 01T 4q papaoiadns iyl X v
B sjuomwop  zo1xm  (si)  powiew € 'a  (eurg tepaqer
*18y BlIEQ 39le]lg OTUOAIDSTH
@pPYPOl durioTy) 103 SAW[IBJTT SATIELTPEY
L9 %02 1=5¢w  (01-) 72 A €9 z art R67 710 youany 9
L9 %02 1-5¢™ O1-) 91 A 49 4 AT 867 110 youanh q
L9 %02 1-S¢w (01-) o0°2 3 €Y 4 A11 862 110 yousndh q
L9 %02 1-5¢®  (0T-) §°X 3 97 z a1 867 110 youanh a
L9 %02 1-S¢W2 (o1~) 2zt A 124 z a1t 867 110 youand fl
L9 %02 -5 ©1-) 1°T A 61 4 a11 862 110 Joueny it
JuaWwWo) ERNERERE) | aoaag s3TUN K13y pailxoday mm MM mm NM poylay (N ) duaj 1au3aed S592014 Teurd Ter3Ituy
*38y eleq £313uend UOTSTTITON
93B3S DTUOIIDITH
*(penuyTIu0D) SPIPOI SUTIOTYD 10F BIBQ UOTSTIIOD OTISEBIAUL */°T 3TQEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 19684



+USAF3 ®IBpP D13IBUPY OU Q) U] PUNOJ UOFIBRIFIXD [BUOTIRAQTA TIITL FEETN Aev

.

se pajaadasjuy 2ie asoyl

011

+popasaadns mou

-8 (-PImo9tow (wd o0 0T x (§°¢-7°7) se painszau Ijea Bupyouenb-3128 (p)

*1-8 40T X 0§ 03 y woay jo 23ex Aedep aajiefpeiucu e

gy = F 403 | wd> 470 03 Buysesadui ‘ge-g =

103 paanseaw ;WY §0°0-%0'0 3O SYIPEM IUFL Teor13do 281J-UOTSITIOD (2)

‘T/El « T/ = Ta ()

‘2t «tfs = la (o)

om.?wp
STt A z°y ‘xTaiEw ey i gzrz=lr g1 X g

98° HMF
STt A z°y ‘xpazem ay i 6 1="1 11 X H

€z nw;
SIT Azt xpagew Iy ¢ st1= X 1

(=] m.TMP
ﬂ st A T°y ‘xpizem o ¢ sTtI=t aT X g

™
2z (9 %02 142 an €9 z X g
.:l._ ) %02 9¢* 1 € z X q
(/2]
- 19 %02 €2° it £y z X 1
19 %02 gy* 11 9z z X 1
19 %02 T T e z X 1
19 202 Ls° 411 o 1 X o
9 202 09° A1 0 1 X 1
Y11 20¢€ 00z 111 1z-L1 X v
#11 %20€ siT T 81-S1 X v
1t 20€ %4 111 91-€1 X v
911 %0€ 05t 11 S1-21 X v
911 20€ 002 11 71-6 X v
Ious1a3IY s3usWWoy 1o01ag (sn) poyIaR ¥ A Teutyd  TeTITUI
*31sq eIeq 23e1g DTU01IDITY
SPIPO] BUTIOTY) 10] SIWIIIITT SATICTPEH
*(panupiuod) ePEPOI FUT10Tyy 103 eIEQ UOTSTTTO) OTISETPUT  */°T oTqEl

476

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



477

Ls UOTIBIDOOSSIP TEmAIY] UC L-¥ PUB I-A JO 3103337 ay L-9+1-A X
(44 A 0GZI-NSH = I $POPNTDUT uo13e30I ‘g-¢ ‘UCTIBTNOTED TEIISSEBIDTWAS 3 L=4+1-A X
([8TT1 “,11] *sy=a 99s)
1zt A 0SZT-0GH ‘SITNS3I 3gN] HO0US PIIBRINOTEN 9H*av I-A X
EDDERES &) sjuauwuo) ‘poylsi si1aulaeqd ss92014 Teratul
) WOTSTITOD

23e3§ O2TUOIDATH

SufaonTg I0] SIUAWIEAIL TEITILSA0Y],

0zt %01 (Se 01-) Ty B ™ 00¢ £an youenh q
021 %01 ﬂlmmen (01-) €51 b A 00€ ayx youanh ,a
ozt 201 5% 1) st » AW 00g “a youanh .a
611 i %2101 v o ass %y -4 X x
] L %0€ s-1eq ) 1d 1s 00£T-008 v I-A X X
q 811 %02 s-1eq Q 1d 18 00 1-00% ol 1-A X X
e LTt %0€ s-1eq () 1d 18 00§1-006 %y 1-A X X
911 s-1eq (9 ) go1 1d vn i€ %y I-n X X
911 s-1eq (9 -) 6°02 1d vn 10¢ %y I-A X X
41 i 1=-5c™ (01-) ¢°¢L A ’ aa 400€ ¥9X -3 i X
A i 1=5e® 1-) z°t£ 3 aa $00€ PEY -1 11 X
A 2 1-5¢™ (01-) S°¢L A 4a L00€ %V q-3 i X
Jusumo) ERIERCE & | Jo0aaqg s3TUN Mﬁﬂmml— mwwwmmwm mm MM ml wM poyaay (# ) dway J3ujiegq ssad0ad TeUTq TBTIITUT
“38% eieq £313Uend ’ UOTSTTIOD

233§ DTUOIIDITH

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

QautionTg 103 BIRg [EIUdMFIadxy

sufionyj 103 BIeq UOTSTTTeD JFISETAUL ' *8°1 97qEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

478

.ﬁm\ﬂla £6°96]dx@

cancﬁ x [L*1 = S.ieq/1d Pw[] uOIIEXE[A [BUOTIBAQTA u<|~h (2)
lg/q-t T oyldxe
oﬂlc~ x 1/*9 = S.ieq/ U W3 UOFIEXETd1 [EUOTIBIQIA ®H-C4q Q)
. . d:
_m\alh ¢ g9ldxe
calcﬁ X 0G'6 = Seieq/1d SWI] UOFIEXBL¥1 TBUOTIBAQTA leuh (®)
. 3z
ozl %071 %0°0 N X =m
ERCRER N S31UdWWoT aoaxayg (sn) POYIBK Wﬂ Y Teurg TeTITUul
*3sq -2 93€38 OTUO1IDATH

sufiond 10J SOWTIAIT] SATIRIPEY

*(PSNUTIUOD) SUTAONTJ I0J BIEJ UOTSTITTO) OTISETIUT

°8°1

aTqe

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



479

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

q 971 & 1-5™

q 9Z1 13 ﬁlmmEu

q 921 P -2

e szt %04 ﬂlmmEu

e (YA %204 ﬁlmmau

® 1748 pA 1-%¢™

€ 1YAS %oy 1-7¢™

e (148 %01 ﬁlwmsu

e 1941 20v -5

e set 7%0% ﬁlmmsu

721 ¢ ~|mmau

141 0 -5

szt n ~|mmsu

721 T1 A|mman.

(YAl %02 ﬁlmnsu

194 ™ 15

(YA n ﬂlmmEu

(YAl n 1=Sgm

(Y4 0 —lmmau

seIvel n -5

€21 1 ﬁ|mm=_u

Juswmo)  °@duaIaFSY 1oxag 831U
*asy

=) ¢
am-) s
€1-) (4
@1-) v
(€1-) 6°%
(zZ1-) 8¢
1-) [°1
(z1-) ¢°8
(z1-) o1
(zZ1-) 8°S
ar-) zo1
(yi-) o°1>
(F1-) 0°1>
(E1-) 0°%<
(z1-) ¢
(1-) 0°1>
(r1-) 0°1>
(71=) 0°1>
wi-) o'
(r1-) 01>
ar=) 9
£1rug
eieq

€ TemIayg
% Tewasyr
4 Tewsayy
< Tew1ayL
€ Tewiayy
v Tewaayy

z TeUIAYL

g>¥az0

I, i

eI
INHEE
Jazaz: cs

k4 a1

€ 411
Y 411
4 411
€ 411
€ a1t
€ 140
a11
a1
£ 140
11
a1t
a11
a1
a11
€ dI17*1do

Temaayy 0

' 1fao
: Ean
: av
00¢ y
00€ N
00§ N
00€ -
00€ o
00€ oy
00€ oH
200€ aH
00g 9as
00€ N
+00€ %
00€ 2
00§ ax
00€ 1
00§ v
00€ ax
200¢ o

£00€ fﬁ@&z

nucmnd
yousnd

youonh

youand)
youand
youand
youand)
youand)
youandh
youand
youany)
youanh

q-3

A PoU3IN

(¥ ) dwsg

asulied ss2201d
UOTSTTTOD

Teury TeBI3TUl

333§ OFUOAIVATY

9pTPOI dujronfi 103 vieq TEIUSWIISAXT

apIPOY PUTIONTJ 107 BIRQ UOTSTITO) DFISeTsul

°6'T @1qeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

480

L1

*S]UDWAINSEIL PIATOSDI-SW[I U0 paseq

9Tl

*$93B3S [ [EDPIAJpul 203 UIAFS SOWFIIFL SATIRIpRY (2)

*Biep paysiiqndun  (q)

‘sajea Lxeujwiisag (e)

921 S10°0 ik R .q
871 3091100UF ST YOIym ‘suw [ = 1 s3xoday L X 1
Lzt (C))] %01-6  £°0-€"0 a11 1Z-0 ot X q
141 ) %01~$ 11 a1 y1-L 6 X q
Len ) %01-5 8] a1 -0 6 X 4
L9 X 1] a11 6 X 4
L21 (€] %01~ LAx4 a1 129 8 X q
24 ) %01-5 L°S 411 % 8 X 1
Lz1 ) %01-6 9°8 Ein 75-¢ ] X q
Lzl (@) %01-6 9°8 Eig (5=y L X q
L1 ) %01-S (Ad:] 417 (S-€ 9 X 1
Lz ) %01-¢ 18 a11 LS—€ S X 1
L21 (D] %01~ 9oL 417 56-¢ Y X 1
IXA () %01-6 69 11 0S-€ € X 1
Lz1 @) %01-6 1L 411 39~¢ H X q
£z ) %01-¢ L°9 a1 Y-¢ T X 7
LZ1 ™) %01~ 0°L T §H-¢ 0 X q
mwmmmmmmm sjuaumoy aoaag (st) poyasy mm mm Mmmmm mwmwmmw
*3s3 BlE(Q 23e38 OTUO01VBTH
SPTPOI 2UTIONTJ 103 SOWTI2JTT SATIETPEY
*(penutjuod) IpIpPO] BUTIONTS 10J BIBQ UOTSTTTO) OTISBT3UI *6°[ ITqeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



481

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

(124 %0y-0¢
LE1 %01
01 %0%-0¢
9et 0ZX-01X Twmsu
€1 %0T Tmmﬁu
(441 ¢ s aeq
el pA 8 1eq
(434 i s aeq
(43 ¢ s aeq
yeTeeT
€1 %02 5™
e SET
9T EET
el H s aeq
el P2 § 1eq
el 13 s 1eq
Z€1 i s 1eq
€1 %02 5™
ST A s 1eq
€1 A s aeq
St & s 1eq
o€l s 1eq
621 %51 1-S¢™
Jjusumoy  9OUSIDIIY 10113 s3TUN
*3sd

7€
L
g€

(z1-) 7-10°
(at-) 1z
9 =)zt
(9 -)€9°0
(9 -)1E°0
(9 -)0z°0
e38Q ON
art-) e
(e)
eleq oN
(9 -)€9°0
(9 -)sv°0
(9 -)ic*o
(9 -)oz*0
(11-) 9°S
(L =)ot
(9 -)98°0
(L=)0°1
L -1
(11-) 0°2
£aug
eleq

(3n)o/0 0 4SS 0t q I-A X X

(aR)0/0 0 1 ass mot y I-A X X

(@H)0/o 0 9SS o¢ % I~A X X

b paIBATIOV  OW 00€ v I-A X X

El oYy a1 00g ay I-A X X

1d s 0057 v I-A X X

1d s 000z ay I-A X X

1d s 00S1 ay I-A X X

1d Is 0811 av I-A X X

Is v I-A X X

L] 0y a1 00f. °H I-A X ¥

1 0 s 000%-00§ £ I-A X X

s oH I-A X X

1d 18 0%0€¢ ay I-A X X

1d Is 0052 oy I-A X X

ad Is 0002 3H I-A X X

1d 18 00ST aH I-A X X

1 ov 411 00€g 2} I-A X X

2 ¥n 925 4 I-A X X

1d vn €ay 4 I-A X X

2d vn Gt 2} I-A X X

1d Vo <67 2 I-A % X

L a1t 00€ Afnrmo g3 X
mmm.u.mmwm wm MM mm mM POyl sl (¥ ) daag aaujaeg sSsaooad TeuTqy TERIITUI

£atauend UOTSITTOD

231838 D2TU0IIOITH

auypel 103 elE( TejusMEAIdXF

3uTpeT A0I EBIB(Q UOTSTITIO] IFISET3UL

‘01" 1 @198l

J. Phys. Chem. Rel. Data, Vol. 13, No. 2, 1984



L2421 %01 1-5¢™ (11-) 0°¢ A di 00€ *1 q-A X X

[SAREA} %01 -5 (11-) 9°¢ % vV 00¢ x1 q4-A X X

11 %0701 W34y OT 09 o 9¢ z aa 00€ %  powi-n X X

01 202-01  ,woy 01 09 o 123 1 aa 00€ %0 1-wtI-n % X

ovt i (3B (01-) £U0t B 001-06 140 00¢g °1 I-wHI-A X X

ov1 i 5 (01 8°¢ A %9 1d0 00¢€ Y1 L-whI-A X X

oyt ¢ Tmmau O1-) 1°7 A t44 140 00€ I-8+1-A X X

2 6€1 ) we " o€ 1 ass 00€ Y LweA X X

q 8e1 i 2"29;01 78 o ST+ET 0 aa 00 LS T TR X X

o1 204-0€ 0€€ (3H)9/0 0 88§ oe  "My’-u I-h X X

4

(024 %0%-0€ 0Lz (2H)?/0 0 qse 0€ Oyt I~A X X

ot %09-0€ oz (2H)9/0 0. ass of 84fa I-A X X

9 01 %0%-0€ 67 (3H)?/0 0 ass oF %% -0 X X
w

& ot 407-0€ <81 (2H)?/0 0 uSS o€ %1% I-A X X

ﬁ 01 m 02> (3H)?/° 0 SS o€ 715 I-A X X
[7}]

o ot 207-0€ gL (am)2/0 0 ass o¢ Tho I-A X X

9€1 07X-0TX (5 01 € A poreATIdy N 00g o%u I-A X X

o1 %0%-0€ 9, (3H)?/0 0 qSS 0€ NS I-A X X

o1 %0%-0€ %Z (3H)?/0 0 CH ng 00 I-A X X

ot %0%-0€ €1 (aH)9/o 0 ass 0¢ y I-A X X

9¢1 01X -5 C1-) ¢ R P2IBATIOY TEWISYL TBRWISYL e 00€ Afmvso I-A X X

9€1 Ok . S8 (01-) t-£70 A poIBATIOV W 00€ Afsuo I-A X X

9€1 0ZX-0TX 5% (=) s=g'0 % porEATIOV MW 00¢ % I-A X X

LEt %01 9L (eR)e/o 0 1 ass no 2 I-A X X

P 3 T T
Jusumo) ERIERCREN ao0aay saTUn Lajuy pa3aoday r a r A PouaIsR (% ) duiey 1du3laeg ssavoid Teuty TeI3ITUl
*3189 e3eq £3T13uEN] UOTSTTTOD
@23e3g DTU013IDATY
*(penuUTIUOD) BSUTPO] 10J BIRQ UOISTTTO) OIISBTAUT °*OT°I °T1qEel

o~
[--]
<

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



483

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984

161 %9101 Lz o ASS T-m2 (g aN I-¥ X X
11 %9101 €€ o Ass 1-W2 0°g aN -9 X X
161 Nson:..od 9¢ » qASsS 1-md 0°% aN J-4 X X
151 9101 901 0 ass 1-m2 ¢°0 aN -9 X X
151 9101 12 0 ass 1-md [°7 aH I-¥ X X
161 NEuoTS [x4 [ ASss T-w2 0°2 3H 14 X X
161 7%%91-07 97 o ASS 1-ud 9°1 o 1% ¥ X
161 %9101 9 » aS§ -ud 0°1 aH I-n X X
161 %9101 6 9 ass 1-Wd /0 °H I-¥ X X
161 %9101 L9 o ASS [-ud §°n aH 1y X X
0s1 %21 s 1eq (6 =) 0°€ ad ¥I1-411 00g  (oom)0s A=A X X
1261 %0€-0T 1-5¢® (zZ1-)98°1 1 ad 00¢ Pl 3-A X X
3 €1 %00T -5 (21-) 9°% k! TV Tewisyl Tewiayy ar1 00¢ ¥I F-A X X
3 1€1 %08 1=5¢™ (€1-) 9°8 1 oy Temisyy [ewasyy a11 00g *1 -4 X X
? 641 1=5¢™ (t1-)€*0 1 ad 01y *1 A-A X X
@ 641 1=5¢™ (11-)i2°0 3 dd 08¢ xI A=A X X
] 671 TwnE (11-)iz°0 1 da 96¢ *1 A=A X %
s 6Y1 1=5¢™ (11-)¢9°0 3 da 6€€ *1 A-A X ¥
° 641 1=5¢™ (11=) 1°1 1 a1 L62 x1 A=A X X
8yl %81 -5, (11-) v°¢ b az €62 *I -4 X X
61°8T %01 =% (T1-) 1°€ 1 a1t €62 I A=A X X
P Ly1°9%T 2 1=5™ (r) 1 da 000T-€62 *1 q-A X X
8L %€ 1-5c™ (11-) 0°¢ 1 I 00g *I a-A X X
(141 %01 [-5¢™ (11-) 9°¢ ] Vv 00€ *I q-A X X

U2WWOYH ERLERCE ¢ 10xxg S3TUf Mwwmm WMMHMMMM mm MM mm wM POYITN (1 ) dusg asujaeq ss82014d Teury TeBIITUT

«389 eiEQ £313UBND UOTSTITI0D

93B3S OTUOAIDITH

*(panuUTIUED) SUTPOT 103 BIBQG UOTSTITOD OTISETAUI  *0T*1 °T4El



J. . STEINFELD

484

851 H0Z-01 782, 01 o€t o
T LSY (€)]
T Ls1 m
951 %0€ 1-5¢% (Z1-) 6°9 A
193 ‘1101 /2HR Ty d/ay
%81 ¢ 1101/ 2HR z6°¢ d/ay
7S H a10L/ZHR 0 d/ay
y<T ¢ 1201/ ZHH %9°2 d/ay
(29 i 110% /ZHA €€°0 d/ay
#61 H 2101/ 2HR 96°2 d/ay
961 H 1103 /ZHW 1€°0 d/av
%1 i 1101,/ ZHA 11°2 d/ay
7S1 i 1101 /2HA €%°0 d/ay
7S1 i 1101/ 2HH 1283 d/av
75T H 1103, /ZHN %Z°0 d/ny
£z %02 1301/ ZHR 6°L d/ay
Y €61 %01 -5 (01-)8¢€°¢ A
8 [A (3)
161 729,01 €y o
161 %9701 Sy o
161 %2911 {4 o
1£9¢ 7%91-01 0L 0
16T %9107 8 o
11 7529107 (14 o
JudWWo)H 30U21939Y J0xayg s37Uf] £a3ug pa3aoday
*a1sg eieq £atauend

9y

(A

N

ST
9
€y
Z9
€Y
w9
€y
9
€y
29
€y

£y

v

x4

Lz

s

/T°G1
29

79

Tewasyy,

Tewaayy,

A

A17 00g aq youanh o
A11 av q
am 2 %
aa 00€ A+um<:Nz a-4 a X

uemEy 00€ Iy yapmmour q X
aa 00¢ aX  Y3IpPIMeuI” q X
da 00g aX Yipmaur” H X
daa 00¢ aA YIpImaur] fl X
da 00€ I YIpIMauT] 1 X
a 00€ vy yIpmmsurl X
da 00g av YIpIMaUTIl q X
da 00¢ aN YIpIMdUTL] q X
dd 00€ aN QIpIMaUY] L X
da 00 8H  UIPImdUTL] fl X
da 00¢ ®H yipimauI 4 X

0/8d 0ng %3 yapwmeurt  q X
A1 oo “o’u" 73 8 X
1 Amfe,mo 3-3 % X
Ass 1-wo 67 av - X X
asS 1~W2 0°¢ ay - X X
ass 1-02 g1 av -9 X X
Ass 1~wd 01 ay I-4 X X
ass -2 @°0 v -4 X X
488 T=Wd f°¢ oN -1 X X

poysaw (¥ ) dwal adu3jiey sS9V0Id  TEUTJ TETIITUT

VOTSTTICD

238318 OTU013D9TH

¢(penuyjuod) |ufpoIl 103 BIEQE UOFSTTTOD ITISETAUI °*OT1°1 3TqElL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



485

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€91 ¢ 209101 0€e e
S9T‘%91 %01-6 9101 [ ¢4 0
91991 Z01-S NaucﬁLod (Y44 2
S91°491 Z01-S NEuodlod (At o
S9T°991 W1-¢ . 01 ovz o
S91°49T 201-5 %9101 1€z o0
91991 Z%Z01-S NEuoalc_ 82¢ o
91491 %01-S Naooalog 81¢ 0
€91 l Nauoalo_ 0L1 0
€91 & Nzuoalc_ 08¢ o
| 8S1 o)
291 Z01> ~lmmeu (01-)22°¢ b
191 FA9 Nsooulo_ 10¢ 0
091 %07-01 LA (01-)59°€ 3
0t %02 qlwnau (01-) 5*9 ¥
[¢1% %02 alwmeu (01-)16"Y ¥
og %02 (5 O1-ety E
o€ %02 =5 (01-)¢eL°y ¥
o€ %02 1-5e™ O1=)t9°y >
0€ %02 5™ (01-)16°€ >
( 6ST ©)
861 %02-01 Nﬁooﬁlo_ 111 £
8sT %02-01 NEuoﬂuo_ 161 «
8sT %202-01 Nauoﬁlc_ 6ST e
JUIWWOY IouaIFAY aoaayg 83TUN Kazug pa3aoday wm MM
e389 eiBQ £313uEnd

71-01
68 o1
0L ot
0z ot
%8 6
19 6
6€ 6
€€ 6
n1-g

8-9

0/-9

7€ 9
149 9
(4% 9
9

9

9

9

9

9

$T-0

9z

€T

61
N

ATH 00f. %y youand q
art 00§ Z youend a
ar 00g 153 youond q
a1 00g I youend a
11 00€ i yowend a
AI1 00¢ NH youanh q
ar 00g i1 - youemh 1
a1 00¢ %1 yousmy «
I 00 3, youanh ]
AN 00€ %y yousnh q
411 00€ Z;  yowsm q
a1 00¢ (2 youanh q
11 00€g 1 yousnh q
a11 00€ NH youand q
art £99 (2 yousnh a
a1 /19 Nq yauanh q
a1 915 5 youanp @
411 18y NH youanh q
a1t €0y (2 youanh a
A1 00e NH youand @
art 00€ % yousnd a
a11 00€ Num youand q
411 00¢ %ig  yousnd q
a11 0og (2% youend g
poyasy (¥ ) dway aisu3zred ss9001d TEUTY TETITUL

UOTSTTTOD

33e3g 2TUOAIDATH

~(penuyju0D) QUTPO] 10J BIBQ UOTSTITO) OTISETAUT

*01°1 ?@1qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



€91
$9T° ¥91
§9T° %91
59T %91
59T 991
$9T“ 491
591991
§91°491

891

£91
591991
591491
591491
591991
591991

§91°%91

. 1. STEINFELD

191

5914491
591991
191491
591491
$91°%91
91491

T 991

JIuBWWOH 2ouazeyay

A01-5
%01-5
7015
%015
%01-¢
%01-¢

%QT-¢

%01

%01-S
%01-¢
#01-6
%015
401-¢

Z0T-6

1011y
*3sy

29101
Liin]
*%91-01

?"Pg1-01

ik
Z uoToﬁ
w
77%91-01
wo
791~
wo 01

wo Q1

9%y o
L1z Y 001
iz o <8
L1T o 8¢
172 o i€
L0z o 12
61 0 16
102 o £9
122 n 09
(01-) ¢7¢ A TYHE
102 [ €¢
/0T o €L
S0z o I8
0ee 0 16
£1¢ 0 %9
012 ] €
%02 D 271
ka¥4 o 9271
872 o i
1€ [ 201
(Y44 o 06
9¢¢ ) 9
(XA 0 8
(T
peiiibvenrnedlt S N

eIl £3t3UuEny

t7~81 L& 00t 1 YouIM)
81 a1 00€ NH yosuany
81 a1 00€ 2 wouand
8l aTT 00¢ 2" usuend
o1 AT 00¢ “ youenh
123 a1 00¢ 2 —
1 a1 00% NH youanh
<3 art 00€ 5 youanh
S1 10 00g NH youanh
ST ATR 00t NH youany
o1 11 00€ & youan
€1 a1 00¢ NN youand
c an 00€¢ % youanh
21 11 00t NH youand
4 ar 00¢ %y yousnd
[4 A1 00¢ NH youand
1 111 00g 2 youend
11 411 00g NH youand)
11 a1 00¢ Y youanh
11 411 00¢ Nu youand)
1 art 0og 2] yousnh
i a1 00g (2" yousndy
11 411 00€ 2 yousnh
08-01 sd 0og 2 yousnd
m.ﬂ poylsy 1 ) dwsyg, Iaulxeg mmwuchm

UoTSTITTOD

TeuTy TETITUY

238§ 0TU0IIIDTH

486

*(pANUTIVOD) SULPOT 210F BIB( UOTSTTIOD DFISeIau]

‘011 °14aBl

J. Phys. Chem. Ret. Data, Vol. 13, No. 2, 1984



487

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

911 201-5 LWy 01
€91 ¢ Nsuoal.o.—
LLT %02 .—lmmﬁu
941 %201-S Neuealo.—
u LYAS ¢ dlmmEu
b [74) A .Tmmau
u LT A -5
u SLt ¢ 15
691 %01 Nsuoalm:
u ST i 1-5¢™
L1 201 R
691 %01 %9101
€L1 %0€ %9701
691 %01 Nﬁueﬁlﬁ:

o Ul
L1 %01 .HlmmEu
TLT %01 .—lmmEu
111 %201 1-5¢ue
11 %201 15
A¥A %01 HlmmEn
oLt 201 e
691 %01 NEQQaIO-
91991 %201=§ NEUOAIO._
S9T°%91 %01-S NEO@alcﬁ

Juswmon 20U21339y 1o0aay s3TUp
.

S€T

99¢
(01-)85°6

102
(01-) 0°€
01-) 8°C
1-) €°2
01-) ¥°1

102
aim-) s
©1-) Ly

861

921

%02
(w)
(6 -)sz*1
(6 -)90°1
(OT-XE"6
(01-)82°6
(01-)¢H°8
(01-) 9°¢L

£L1

907

602

Aasug
eiEQ

3.

4

pajaoday w_u
£31IUend

62

91
9T+CT
9+TT
9T+21
9T+2Z1
9T+CT
9T+21
9T+21

6L

?1+6

He

k4%
911
oy

96

T

29
09-0S
0s
£y
£y
|34
13
1%

%7

13
oy
oy
(A3
x4
Y4
(Y4
ST
Y4
x4
ST
12
0t

61

11 00€ ‘1 uousmp q
ATN 00¢ NH youanh q
Py 00€ 3 yoyenb q
art 00¢ [ yousnh a
a1 2°509 1 yovenh a
a1 8¢S % youanty f
AT1 799 NH youanh g
File 119 (2 youanh o
411 00€ 5 youanh q
411 G°£67 NH youand q
a1 0ng NH youanh q
a1 00€ (2 youand) q
a11 962 1 uyouemn f
AI1 00¢ NH youanp q
JAR NH youand q
L 009 4 yousnd q
490 00s 2\ youanh q
ke 00y 4 yauand k|
A7 1343 Zy youand) a
ATH 00€ 2 youemd a
AR 0Lf 54 youand L
4171 00€ ? youany q
J11 00g NH youand q
411 00€ t 1 youand q
poylay (M ) dwdy  1dUlABRg SS9D01J  TRUT TEIITUT

uorSTITTON

233§ 2TUOIIDATH

*(PONUTJUOD) SUTPOT 10J BIB( UOTSTTTO) OF3IseIaul °*0T°T @Tqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



291 701> NEUA:%: c°L o A% 9 AT aam EN youanh a

01 %01 1502 (11-)1€°9 A vE c7 TN oz¢ on, Wousnh a

€91 ¢ 7"%91-01 §L 0 09-0¢ AW 00§ o youanh a

LLT %0T ﬁbmmEu (01-) 9°6 k| 62 0S AAR 00¢ B yousnd q

€81 A 1-5¢%° (T1-) 6°6 A 9T+Z1 [ a1 00f£ oy youand) a

e %01 =S¢ (1= €' ! 91421 €y 11 00€¢ oH youenh a

" 8l () 7€ <7 AqW £67 oy youanh q

0L1 %01 1=°¢%° (11-)56°L 3 g 44 i3] 0LE ay yosuany a

“ 181 (w) 3 (Y4 JIRn £62 a1 youanh a

€91 i NEU@T.Dﬂ e o 77-81 Eiict 00§, B3] youand q

L91 %01 -2 (11-)52°0 A1 y9+L€ ST Ll 00f, ay youany q

8s1 20201 o901 L0°1 o 7121 arn 00¢, aH yousny q

m 8s1 %02-01  Lwd.. 01 ot°1 o €1-T1 AT 00g 3H youany q

n.l... 8s1 z0c-01 w2, 91 ¥940 o €111 a1t a0g aH uduony a

_.Hu €91 & %9101 88°1 0 %1-01 A4 00¢ oH youany a

w €91 & %9101 161 o 01-8 AN 00€ BN youand g

. €91 é 7"%91-01 £°0> 0 8-9 Bkl 00¢ e yousnh “

861 %07-01  Jwo.. o1 8¢ 1 0 11-9 AT 00€ - youenh q

081 ¢ -5 (@i=ssco Bl 23 9 mEdIT £62 oy uouany a

@9t O e 2870 0 7€ 9 a1 00g oW uouonp .

641 %S¢ Tmmso O1-)7L°1 A (4 IAW 088 1 youanh q

691 %01 2701 9%€z o 12 29 11 00g “ yousnh q

811 %02 .T.wm.:o (01-)52°¢€ b 1z 29 a1 00§ NH youand a

£L1 %0€ ?®orC1 %€z o 29 311 967 5 youanh a

Juswmo)  doudIDFAY 10119 mmm.um m“mmm mm-mmmmm mm wm wm ww PoUIsw (X ) dwdy a1sujzaeg sSsIV01d  TBUTY T[ERIITUT
*3sq elRqg £373uend UOISTITO)
3 ]Q UMGDhuUO.—.H
*(PeNUTIUOT) BUTPOY 10] BIBQ UOTSTIFTOD 2TISBIAUI  *QT°*] 21qe]

©
Q

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



489

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

8s1 20T-0T W2y, 07 (AR [ 43 411 00¢ av yousnd q
8t #02-01 W3 o1 0°L1 0 9z arm 00¢ v udyenh f
w 281 (m) ve [%4 ki €62 1y youanh q
L] 181 (u) ve ¥4 K164 €62 ay youenh 1
LT 201 Tmmau (11-) 8°%1 1 ¥€ 44 330 0L€ v youanh q
8¢T %07-01 WO, 07 €L ] €7 411 00g ay ydpuand 1
191 %01 1-5¢™ (11-) €°€ ] y9+LE ST Lecif ong v youanp a1
8s1 402-01 NauoT 1 6°ST o €1~-11 3411 00g ay youand a1
8ST 202-01 W34, 01 121 » €T 11 411 0og v youanh a
8s1 %07-01 - Wy, 01 8°91 9 11-9 a11 00g v youand 1
291 201> Lm0 01 9€"S ’ z€ 9 arn 00g v youemd a
081 2 1-5¢™ (z1-)18°% A 4 9 FRHATT £62 ay yousnd 1
LLT %0C 1=5¢™ (0T-)I¥°y A 62 0S AW 00¢ N youenh q
LZA %01 1=5¢W (11-) %*6 El 9T+21 14 a1 00€ aN youand 1
u 781 (m) 7€ ¥4 AW €67 aN youanh q
u 181 (w) e 4 L&l €62 aN youand El
0L1 %01 =5 (T1-) £°11 L 23 4 AW 0Le N youand q
861 202-01 W, 0 S 1 LI 814¢1 A1 00€¢ aN yousnh q
191 %01 =5 (11-)80°1 A 9+LE ST L) 0ng N youanh q
8¢1 %0T-01 W, ol v°g o (A4 a1 00¢. aN youan) q
8s1 #0T-01 W3, Ol 9°C > £1-11 11 00¢ aN youenh q
8S1 %02-0T W3y, Ol L°€ > €111 411 00€ aN youany L]
8c1 202-01 W3, of Sty b 11-9 a1 00€ aN usuanh a
091 %0Z-01 1-5¢™ (11-) 12 1 A3 9 a11 00g N youend a
JuamWmon adual1ayay 1011y s3Tun A1yug pa31oday wm mM mm mw POYIN (¥ ) dwsy, z3u3zred sSs9V01d Teulgy TeI3ITuT
*18d eiRQ £3730END UOTSYTT0D

23E3§ DTUOAIDDTH

*(PoNUTIUOD) DUTPOT 103 BIRQ UOTSFITO) dTIseTaul °*(O1°1 2Tqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. |. STEINFELD

490

861 %02-01 Neufns
u 81
01 %01 1-Sg
85T %0T-0T 3. o1
861 %#07-01 7%%91-0T
8c1 %0T-01 Nauo—lc-
£91 %01 T.mmsu
861 . %02-01 NEU@ —IO.—
861 %0Z-01 WO, 1-07
8sT 7%0T-01 Nauo —lo~
8s1 %0¢-01 NEuoTa:
791 201> %201
851 %0Z-01 w3, 01
gsT %07-01 Neufloﬂ
LeLt %02 T.m..”..__u
861 #%0T~0T1 NEuo—loﬁ
u (YA Tmnau
u SLt d|mm=5
u GLT 1-5¢%°
u (VA1 Tmeu
€81 & T.wmsu
u SLT Tmmau
LZA} %01 ~|mnﬂu
861 %02-01 Nauwﬁlo.—
JUSWMO)  SDUIIADIH 10117 s3TUp
*3Isy

(11-) 0°81
€11
8¢l
S61

(11-) £°¢

©01-) 9°9
9°91
(01-) 0°¢
(01-)9€°7
(01-) 1°2
01-) 8°1
(11-) 9°¢
01-) 0°1
(11-) 8°9
Z €1

£13ugy
eaeq

pajaoday 3
£3130ENd)

He

e

9+LE

(A3

6T

9T+71
91421
9T1+Z1
9T+21
91+21
9T+21

9T+ZT

9

1%
(%4
61
81°S1
<1
P1°C1
€1-11
€111

11-9

69
%S
0s
Y
£y
£y
€Y
£y
€Y
%4
%4
8¢

A11 00g by yousnd a
AAW €62 ax youanh q
JHR 0Lg B yousnd q
411 00¢ kol youanh q
A11 00¢ ax Youanh a
411 00¢ a youand) g
AT 00¢ Byl youand q
a11 00¢ Ryt youanh q
411 00€ byl uyouand q
417 00€ Eo) youand q
J11 00¢ Rl yauand q
11 0og o youand q
a11 00¢ ay youand q
AT ong ay youand a4
ki 00¢ v youand ]
11 00¢ v ysuanh g
411 7°609 ay youanh q
4171 %°8€¢S v youanh q
411 79y ay youand) 1
411 Tiv Iy Youanp a
a1 00¢ Iy youanh q
411 Ste6? Iy youanh q
a11 00€ ay youandh q
J11 00¢ ay Youandh q
POYII (1 ) dwayr aaulaeg Ssad01d Teuiq TeTITUul

UOTSTITO)

23838 2TU0IIDITY

*(penui3jucd) JIUTPOI 10J BIBQ UOISTITO) DrIsSe[au]

*01°1 °TqeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



491

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

861 %02-01 ~Euo~|9 L°9€ [ [17 JI1 00€ ax youand) q
L1 %01 1=-3¢™ (T1-) 6°8 k] 9T+21 £Y a1t 00¢. X youand q
861 %02-01 Nanalg 8°0¢ L] 8¢ 11 0ng ax youand a
8a1 %0T~01 Nsooalo.. 8°0¢ o 97 J11 0ng ax youand q
o 281 (w) € st AT €67 ax yuand il
0L1 %01 .Tmm___u (11-) #°€€ A vE ST JIW 0Le ax youanh q
8T %02-01 Nsuflc., (43 o [ %4 a17 00¢ 9X youand q
861 20Z-01 W, 01 6°6€ » 61 a1 00€ ax youanh q
€91 N___uoTo‘ 921 o 77-81 AW 00g )4 youandh q
8ST %#02-01 NEuoﬂloH 6°6€ 4 8T°G1T J11 00g aX youanh fl
£91 %01 =5¢™ (11-) £°11 1 oh+LE ST K 00¢ ax youand a1
861 %02-01 NEuoTE 16 o L2 0kA 411 ong ax youand f
8ST 20T-01 WO, 01 519 ) £1-11 A1 00€ ox youanh a
8S1 %02-01 NauoTE [ ] €111 a1 0ong ax youanh q
€91 Nsufloﬁ 0¢ > %1-01 90 00¢ °X youanh fl
€91 Naoflo_ et > 01-8 ELiA 00€ ax youanh q
8ST %0t-01 NS@TE £ 1L bl 11-9 A1l 00¢ ax youenh a1
861 %#0T-01 NEoo T.o_ 1°02 2 £9 J171 00€ i youanh q
861 %0T-01 NEuflo— 8° %7 2 66 4171 00g I youand fl
861 %0T-01 Nauflo_ 0°ze > 7< 11 00€ By youand) 1
LLT %02 Tmmsu (01-) 8°S A 62 0S ki) 00¢g Bl youand a
8s1 %07-01 N__.Uoulg 0°LT o Sh a1 00g ay youanh q
L 741 %01 1=5¢™ (11-) €°¢ Ll 9T+21 €Y A1 nog I youand) q
8S1 %02-01 NEuoT.o_ 7°61 o € J11 00€ k] youan) 5
Juauuwo) 2oul1333y 1011y s3TUn £13ug pa3izoday wm MM mm mM poyI TN 1 ) dusg 1aujaeq SS8201g Teurg TeIITUL
*38q eleq A313uend UOTSTTTO)D
93838 OTUO1IDATY
*(ponuT3juod) SUTPO] 103 BIBQ UOTSTTTO) OTISETaUT °OT°1 ITqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

492

8S1T %02-01  wo,. 01 871 0
8S1 %07-01 W3, 01 0-0¢ 0
851 %02-01  ,woq. 0T S*vT 0
291 %01> %9101 0°11 o
£91 %01 1-5¢™ (1-) 1°¢ A
vLl %01 1=5¢™ (11~) %°¢ A
8S1 %02-01 LW, 01 [AAL] 0
8S1T %0z-01 W2, 01 LS50 0

u (74 ()

0L1 %01 1-5¢™ (11-) 0°6 %
861 %0T-01  Jwo, . o1 28°0 o
8S1 %0T-01 W3y, 01 05°0 o
8G1 %02-01  wd,, 01 01°1 o
191 %01 Tmmgu (11-) #°¢ 3
851 %02-01 w01 09°1 o
8S1 %0z-01  Jwo, . 01 0Lz 0
8¢1 %0T-01  ,wd,. 0T 9Z°¢ o
8S1 %0T-0T W4, 0T (A8 o
791 %01> 7%%1-07 0°€ o
8ST1 %0T-0T %9, 01 S ve 0
8s1 20z-01  wo, . 01 49 o
861 %02-01 .NsuoTS 33 o
€91 7529101 €L1 o
Lt %07 -3¢ 1-) S*v A

JulaWWOyH ERLERES 3 aoaag s3tun Lajug paixoday

*38y elRQ £31308BND

I

%1°21
€1-11
11-9
4% 9
wh+LE ST
9T+C1 €y
8¢
97
e 1Y
he 114
€T
61
81°GT

yy+LE [

€ 9
€9
6S
149

09-0§

6T 0s

A11 00¢ 4] youand q
411 00€ %o youend q
411 00€ youanh q
ar ong %9 yousmd a
AdH 00¢ Na youend q
a1t 00€ oy youeny) q
a1 00¢€ %y youanh q
a1t 00g %y youony a
JTW y . youand L
AT oLg ey youen) q
a1 00g 2" yousnh a
a1 00¢€ y youanp q
417 00¢ N: youand q
4 00g [ yousnh q
art 00g y yousud a
a11 00€ youanh q
a1 00€ N: youand q4
a11 00g oy youonh q
A1 00¢ NI youand q
aI1 00€ ax yousnh a4
411 Q0¢ £)'¢ youanp q
411 00€ ax youanh a
JdR 00g 3 youand q
AIN 00t £)'4 youand q
poy3I ol (1 ) duag asujaeq SsS920ad Teury TeTr3ITuTr
uoIsSITTO)

23838 2TUOIIIBTH

*(panuTluoOT) DUTPOI 10J BIE( UOTSTTTO) DTISRTAUT

*01°1 21q=L

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



493

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

8S1 207-01 W3y, 01 LY ] 97
8¢s1 %0Z-0T W2, Ol 96 9 (X4
8sT 20201 ;W4 01 ¥°01 ] 61
8ST %0Z-01 Neo.fue 6°C1 9 81°CT
L91 RS -5 (11-) 9% 1 h+LE <1
861 202-01 W3, 01 (AL 9 LANE4 1
861 207-01 Wy, 01 €61 o £1-11
8s1 202-01 ™. 01 g€l 2 €111
8S1 %02-0T ;% 01 LSt 0 11-9
081 i 1-5¢™ (Z1-)9¢°9 k! (A% 9
791 %01> 7%°9707 S 11 o (49 9
851 202-01 W, 01 LA x4 0 £9
851 %0z-0T Wy 0] 6°21 o 6
8s1 %02-0T w3, 01 €61 o %S
8S1 %0Z-0T Wy 01 LA o S
851 %0Z-0T W, 0 z°01 I3 €
861 %07-01 B3, 0 $8°8 9 8¢
86T 202-0T Wy, 0 8'6 9 97
u 181 (w) vE ¥4
041 %01 15w (11-) 81 3 e (4
8ST 20T-01 ;W24 07 L8 y €T
85T 20T-01 W4, 07 S 11 o 61
861 %02-0T W3 01 841 ] 8161
£91 %01 1-5eW (11-) 0°S k! yh+LE [
JURAWWOH 2ou219 39y aoaayg s3itun Lxjuy pa3ioday w.m MM ﬂm. mM
*1sq ‘ evae( A3F uend

A1 00¢ m.z youanh a
a1t oot youanh 4
a1 00g 7y youand q
411 00¢ Nz youenh s
ATR 00¢ yauanh a
A1 00¢ Nz youanh a
ATT o0g youanh q
417 0o0f, Nz youanh q
ar 00g N youemd a
AU+HATT £61T Nz youanh a
A11 ang youanh a
A1 00¢ No youand) a
art 0og % yousm q
a1 00¢ 2 yousnh a
JI1 ang No youanp I
AT 00g Nc yousany i
A1 ang N: 1ouanh q
art Q0g No youanh o
EEI2 £67 Na youanh q
JAW 0Lg Nc youand q
ar 00€ () youanh q
a1 00f, NO youand q
a1t 00¢ % youand a
A9W 00f. Nc youanp q
poyasy o1 ) dusg asulaeq ssa00i1g Teurd TerlITul

uorsITIOon

231838 JTUOIIDIDTY

*(penuT3u0d] SUTPO] 10F BIB( UOISTTTO) OF3seTaurl

*01°1 @1981

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



861 %#02~01 NEuoToA §*ZS o 1411 J11 00§, 0o youeanh ¢

ec1 %02-01 NEQ@TS ¥°69 o 11-9 A11 00t NJU yousnh [

791 201> 759101 8z o 7€ 9 411 00¢ ton yousnd g

291 %01> NEU@TQH 0°€2 o € 9 411 ong [ole} yousnh 3

861 %02-01 Naufnoﬁ LoLe 0 6S 411 00¢ ON youany £

€91 2 2"091-01 81y 0 09-0G AW 00f, ON ~ ydousnh g

861 %02-01 NEun:la: kA4 o oY 411 nog ON Yyouend 1

861 %402-01 NEU@TO_ %°9¢ o € 411 00g ON youanh q

8¢1 %02-0T WOy, 0T £eze o 97 atn 00§ oN youanh g

€91 1 Naooaloﬁ 69 o 114 JTW 00¢ ON youand 1

861 202-01 NEuf..loﬁ €°7¢ o [ x4 417 00¢ ON youanh 1

8c1 %202-01 NEuo—L: 8°6C o 61 A1 00g ON youand) 1

m €91 ¢ NerTS 16 0 77-81 AHW o0og, ON youauh ]
W 861 %0201 NEooTS 8°0¢t o LA AT1 00¢ ON yousnd q
m L91 %01 =3¢ (11=)  v1 A wh+LE St kel D0F. ON youasnl ]
w 861 %0T~01 NEuoToﬁ 6°9¢ o 21971 411 00¢ ON uduanh £
J 8S1 %02-01 NEuoT.H: [ 0 (1-11 A17 a0g ON youanh 1
86T 20T-01 w2, 01 €°8€ 0 (SR A art 00¢ ON youand 1

€81 2 15" (T1-)10°9 L 9T+ 1 €Y A1 00€ awy youand) 1

€41 20€ U010 LY o 29 art 967 %y yousmd 0

86T 202-01 W, 01 L6 0 4g ATT nog iy youanh "

861 %02-01 NEuoTS 1°¢1 o %4 J11 00¢ Nz youanh 1

£L1 %0€ 20T 91T o ob 11 962 iy youanh T

86t %0T-01 Nen.oTS fARA L o /¢ a1 nog, Nz youand q

Jusumo) ERLERERE 10129 s37U Kxzum peaazoday m.m wM mm wM POYISH (7 ) dusy asujaed ss900adg [euTy TeTITul
*3s8q eied £3713UEND 1OTSTTTO)
21835 2TUOIIDATH
*(pPa@nuIjuO®) JUTPOY 10J BIB( UOTISTTTOD OTIsETAUT °*QI°T @Tqel

494

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



495

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

861 #0T-01 NEuoﬂlo~ 6°LT ]
wmd, %202-01 Nsuo—lo~ 0°2¢ o
861 %02-01 NEooﬁloﬁ 8°¢€T o
8ST %02~-01 NEchlod T°6C 0
8ST Nou,loa Nsuan ¥ 1€ o
8¢1 %02-01 NsquIOq 8°7S o
861 %0T-0T WOy, 01 1°L€ o
8¢c1 %02Z-01 Nsooﬂioq L°6S o
0Lt 201 almﬁau (11-) 8°z¢ b Ye
0L1 %01 =5 (T1=) L€ 1 %€
8G1 %02-01 Nauo.TS oe ]
8s1 %0T-01 Naufloﬁ 8°6T o
€91 & ™2g1-01 9L1 °
8S1 20Z-01 NEUwﬂloq 8°0¢ o
L1 %01 Alwmnﬁ (11-) %°6 A 91+Z1
8s1 %02-0T o, 01 8°0Yy )
861 %02-01 NaooTE 8°0¢ o
0Lt %01 Anmmeu (T1-) §°%9 A e
8S1 %02-01 Navo~|o~ 8°0¢ o
861 #02-01 NaocTE e LE o
€91 A %2911 LA o
851 %0T-0T ;W25 01 97 6¢ [
8ST %202-01 NEanlcﬂ s ]
8sT %02-0T 09, 01 §°99 0
JusUmo) ERLERCR E5 | 1011y s3TuUn £La13ug vwﬂonwx wm MM m.n.
*38% ele@  L317auend

97

€2

61
81°¢1
21°21
€1-11
€111
11-9

Y4

65
k29
09-0S
1%
£
8¢
92
4
€2
61
77-81
81°GT
(204

£T-11

a1 00¢ emm youanh q
a1 00€ omw youand a
J11 00€ cmw youand q
an 00¢g om.n youand q
11 00§ %13 youanh q
A1 00€ s youand |
AT 00¢ o,._w youand q
411 00€ omm youend 1
AW 0L Zos yousnd q
AW oLg v yousud a
11 00€ %oy youand q
A1 00¢ Zop  yousmd a
L] 00€ %90 youand q
a1 00€ Nou youand) q
11 00¢g “00 youand) 4
A1 00¢ “0o youand 4
J11 0og¢ Noo youand) d
4TH oL€ 2o yousmd a
J11 00€ Nou youand ki
11 00¢g 20 youand q
£ 1] 00€ Nou youand q
411 00¢€ Nou youand) q
JI1 00¢ Nou youand q
4171 00¢ Nco youand q
PoyaIsy 1 ) dusy, aaulred ssavold TeuTy TerITul

UWOTSTITOD

23B3§ DTUOIIDATH

*(ponuyfjuol) asurpol 10J BIBQ UOFSTITTOD dTIseTaUl °*N1°1 °Tqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

496

9.1 %01-$ 7%g7-01 612 b}
¥81 %02~01 1-5¢® 01-) 2°¢ l
v81 %02-01 =5 01-) 69 il
9L1 %Z01-6 7929701 192 >
9.1 %01-5 790970t 6€¢ b
€61 %07 -5 ©1-) §°T W
€61 %02 1=5¢™ (01-) 9°2 R
€51 %0T 1-5¢™ 1-) 0°% 1
€61 %02 1-5¢% 01-) £°€ W
(391 %02 1-5¢™ (01-) 6°% A
€91 12 79101 806 o
€91 ¢ 7"91.0: 641 o
. wo .
€91 i 7529120 [42! o
€91 i 792910 e o
€91 H 79101 69 9
i wd
€91 H %9101 L6 o
¢ wo
€91 ¢ 7%91-01 w1 0
0L1 201 -5 (01-) 2°% 1
o - wd .
8S1 %0T-01 w3 01 €82 ]
851 %02-0T W4, 01 [ ¥4 )
8ST %07-0T w2, 01 S*15 ]
Y, - wod . I
8S1 %0z-01 W, 01 v Ty
851 %0T-01 W, 01 6°€T o
Juawwo) J0UDIBIVY 1011y S3TUf} Kazug palioday
*3sy ereq £311uend)

hall

91

701

€t

91

ve

£y

[

61

29

£y

€9

9%

14

L1

09-0S§

(%4

-8l

09-0¢

s7

77-81

a1

%4

6S

419

<y

A11 00¢ I I-3+L-A fl
+youanh
a1 00¢ (2 SR P Y q
+youant)
AT oo0g (S T Sy g
+uduand
Z
411 00 I 1-A f
+youand
4
a1 00¢ 1 I-A q
+youand
a1 oot “o%" yousnh q
T ooe  “o%"  youem g
a7 aoe ‘0% youanh a
iyl ooc o’y youanh "
a11 ooc ‘0%’ yousny “
Rl 00¢ c:ou yousnh i
EEL ong c:ca youanh q
LI 00¢ a:oU yousn) q
ATW 00g Q:Nv youand) I
am 00€ "  youemd "
7
AW 00€ e yousuh q
AW 00g q:wu uyduanh q
JAW (0729 aOm:u youandh q
411 00¢ omm usuand q
11 00€ %s  youend a
AIT 00¢ ckw youond a
a11 00¢ cmw youand q
art s %s yousnd a
poylsp (3 ) dweg asulaed SS8201] Teuty TRIITUT

uoTsITIOD

218]3S DTUOIFO=TH

*(PSNUTIVOD} PUTPOT] 10J BIB(Q UOTSITTON OTISETaU]

‘01°1 @1qe]L

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



497

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

1828 %02 wd . 01 Tl o 189 St da 00¢ 0 I-H+1-A q
z 91

+ydusnd

681 %01 TmmEu (01-) 0°11 A 6S St 411 00€ Nz L-9+L-A il
+youanh

€81 %01 1-5¢®  (01-) vt A 65 St art 00€ [N a
+ydusnd

%81 %02-01 1-5¢™ (01-) 8°9 A 91 <1 411 00¢ ay I-9+I-A 9
. +youand

481 %02-01 1-3¢™ (01-) 8°9 ¥ 701 St a1t 00€ av L-4+1-A q
+youand

481 %202-01 1-5¢™ (01-) 8°9 A £8 ST J11 00¢ av I1-9+I-A q
+youand)

481 %02-01 -5 (01-) 8°9 X 6S [ a1 00€ v I-8+1-A q
+youand

%81 %02-01 =5 (o1-) 8°9 A €€ 91 a1 00€ y I-NHL-A q
+youand)

v81 %02-01 1=5¢™ (01-) 89 3 Z1 [ 11 00€ ay I-9+I-A q
) +youand

%81 %07-01 1=5¢™ (01-) £°S 3 €€ [ 11 00€ aN L-d+1-A qa
+yousnd

G681 %02-01 TmmEu (01-) 6°9 | 66 ST 411 00€ w:ﬂ —A+L-A a4
: +youand

781 %202~-01 Tmmsu (01-) 0°¢ A 9% ST a17 00¢ °H I-94L~A it
+youand

81 %02-01 Twn.E (01-) 0°L A 701 ST 11 00f SH L=¥+L-A [
+yousnd

%81 %02-01 1-5¢™ (01-) 0°¢ A € ST J11 00¢ SH 1-9+1-A 4
+youand)

%81 %0T-01 1-5¢™ (01-) 0°¢ A 6S St 411 00€ ®H L-94I1-A q
+uduand

781 %0T-01 _lmﬂEu (01-) 0°¢L 3 €€ ST a1 00€ SH L-9+1-A €
3 +yousnd

%81 %02~0T 1-5¢™ (01-) 0°¢ A 41 ST A1 0o0g 3H L=N+L-A q
+ysuanh

Juaumo) 20uUd1239Y aoxag s3TUN Aajug pa3zodoy w_u 3 H.n Ta POUIaW o) ,n_.__wh aaujieq ssav0ad TeUTq TeIITul
*3s9 eleq £313uend UOTSITTOD
QIBI] 2TU0I]IIATYH
*(penujjuod) Duypo] I0J BIBQ UOFSITTOD OTISBTAUT  °*NT°T STqEL

J. Phys. Chem. Ret. Data, Vol. 13, No. 2, 1984



. . STEINFELD

498

%81 %02-01 =S¢ 01-) T°7
981 %0T-01 -5 (01-) T°T
#81 %202-01 -5 (01-) 2°C
481 %0201 1-5¢%° 01-) 2°2
%81 %02~01 1-5¢%° (01-) T°2
H 061 (2
1 681 (€9}
b i wd - .
081 12 =% (21-)90°1
291 H0E-0T W9y, 0T (4484
LA %02 wd> - 01 061
LZA ¢ 9t S0°0
LTA 0z*0
9L1 8%°0
LA 781
vL1 0z*s
LTA 1€°9
LA 98°7
vLT €11
LA g6*0
yL1 0Z°0
9Ll 11°0
(72 60°0
7LT %0T 756101 $0*0
u (42 (w)
981 %0T7-01 15 (01-) z°0
891 %9701 17
d 881 )
181 sn (€ -) o1
981 %05 ¥0°0
o [44+ (o)
wo
891 9101 921
i34t %02 7%91-01 €9
JUSUWOD aouaIyay 101xq satuf £L13ug
*asy ejed

o 701
R €8
3 65
b £E
3 4

€1

€1
A LSy g 7€
0 S €
0 TV 91421

8y

Ly

9%

Sy

%

Ty

1

0y

6€

8¢

L€

9¢
0 S€ 9T+21
v
A X%
o 09

«NH

(Ma/(a-1)a

o 09

[ 193
pa3aoday un 7N I
£313UBN]

ST

1

Sl

ST

St

71

=3

£r

0z-01

ST

L1

-

a1t 00¢ @H

411 00g °H I-A
AL aog o I-A
a1n 00g SH I-A
a1 00¢ 9H I-A
ATT+3SS 001-1 9H I-A
qss S1-0 o4 1-A
TR+ATT €67 °H 1-A
a1 00¢ 9H 1-A
17 00g % 1-A
111 00¢ wq L~A
AR Nq L-n
411 00t NH L-A

hito} o€ aseudaq

10 NH aseydaq

(9HI)ID 00e aseudaq
AT 00€ %o A0
YaI/411 00¢ 00 RN

12 00€ NH L-9+L-A

dq 0o€ I T

+Rusnd

POYIBH (1 ) dusg isulieqd Ss8001d

UeESTTTOD

TeutTd

TeTITUT

9138 2TUOAID3TH

*(ponuyluod) BUIPOT 03 EIB( UOISTITIOD OTISEBIBU]

*01°T 2Iqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



499

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

LT %02 wo . 01
My Z 91
L1
L1
?LT
L 73!
L1
LZA 1
L1
L1
(741
LZA¢
L1
L1 %202 N5uo~|o~
1 681
mo
0Lt %01 ﬁlmm
0L1 %01 Almmsu
0L1 %01 ﬂ|mmau
0LT %01 ~lmﬂEu
) wd
3 761 é ﬁlmm
o wd
041 %01 ﬂnmm
3 T61 A Htmmsu
u 281
u 18T M..mmEo
161 NEoo—loﬁ
161 7%%91-01
161 %9101
1 681
91 %02 ﬁlmmau
s 91 %0T ﬁlwmau
s 91 %02 HlmnEu
%81 %02-01 ~|mmao
JulWWO) ERLERERE N aoaay ‘'sa7UN
*18g

9£*L

£0°0

60°0

07°0

£9°0

€8°1

8¢

i1

1570

€2°0

07°0

80°0

€€0°0

820°0

(1)

(01-)94°C

(01-)61°0

(01-)9.°0

(o1-)zi°1
(01-)5°7-8°0

(0T-)€7°0
(T1-)5°1-€°1

(w)

01-)9!"°1

(11-) L*%1
(11-) 6
(11-) °9
(01-) 7°2

£13ug
e38q

pa3jaoeday
£3130END

I

v
8y
Ly
9%
1%
Yy
Y
184
(03]
6€
8¢
L€
9¢
<E

Lt
v
Lz
9z
k24
Yt
€T

€T

1w

71

9T+Z1

9T+2T

we

W

k43

e

ve

"e

79+LE
"h+LE
9+LE

991

£y

€y

87

Y4

14

114

Y4

ST

¥4

12-91

12-91

12-91

91

St

St

ST

ST

417 ong 9H I-A q q
CRM| 00f, 9H I-A q €
88 S1-0 R I-A q q
JIN 0L ay I-A q ¢
Liciad 0Lg ®H I-A q q
AAW 0zg oH I-A q a
A9N 0L¢ H I-A i b
ASS+HATIT %1°0 3H I-A q q
AAR 0LE 3H I-A 1 il
HASSHAIT 21°0 3H I-A q 9
AHR £67 ®H I-A q f
AAW £67 oH I-A q 1
ASSHATT |1°0 SH I-A q 4
ASS+ATIT I1°0 SH I-A q q
ASSHAIT L0°0 9H I-A 1 qa
488 S1-0 SH I-A 1 1
ATN 00g¢ ®H I-A il f
61 00¢ sH I-A {1 a
iy 00¢ 3H I-A q €
411 00g¢ ®H I-A q il
pPoyIan (¥ ) dwsyl asu3jaeg §s9001g TRUTy TeTITUI
UOTSTTTOD

21e1§ OTUOIIOOTY

¢ (?9NUTIU0D) SUTPOI I0F e[ UOTSTITO) DTISET3aU]

*0T°T @1qey

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. .. STEINFELD

500

JudumoD

681
081
91
L1
L1
LT
k740
9Ll
L1
LY
L1
Lt
LZA}
LT
LZA¢
LA
9L
LFAS
681

0LY

18l
81
681
191
191
(91
681
091

291

LLT

ERUEREREN]

%#0€-01

%02

%02

%02
pAA

%02

#02-01

%#0€-01

%401

%02

a10aay
*384

M |mmEU
w
79101

%%91-01

wa, . 01

s3TUf

1)

(z1-) §°1 E
9°9¢ 0
891 P

£0°0

12°0

€50

#9°0

861

£E"y

10°S

%97

911

€9°0

920

910

11°0
90°0 o

(1)
(01-)62°1 l
(01-)76%0 ¥
(11-) 99 Bl

(w)

(1)
(11-) 0°8 !
(11-) 87 3
(11-) €2 ¥

(2)
% o
81°¢ o
(o1-) €2 3
(01-) €°1 !

Lazug paiaoday
eleQ £3730B0D

3

€1

1°s*n'E

v
8y
JA4
9y
9y
4
Y
Ty
134
oy
6
8¢
L€
9¢
Se

L7
v

w7

St
v
91
Y1
€1

L+S

v

v

(4%
(A%

91421

o1+Z1

e
Ye
7t

wE

79+LE

77+LE

PAAAY

(A%
A%
e

6C

71

9

€y

£y
/T
14
Y4
ST
Gz
91
St
ST
ST

71

[Y4

0ns

ass S1-0 av L=A
HH-AIT €62 vy I-A
411 00¢ v I-A
411 00¢ SN L-A
A11 00¢ aN I-A
4SS S1-0 N I-A
Eicid aLe aN -0
K] 0Le °N 1-A
Esci £67 3N 1-A
il €6¢ N A
ass ST-0 =N a=h
J3W a0 N L-A
dIH aoe N L-A
KK nog oN L-A
qss S1-0 N I-A
411 Qog N A
a1t 00¢ N I-A
AdW aLe m:m I-A
AT 00¢ aH L-A
PoOUITN (% ) duog asulied wwwuonm
UOTSITIOD

Teuly T1e131uef

9381§ 2TUCIIDITH

“(penuTIuGD) BUTPOT 10j BIBQ UOTSTTIOD OTISETPUI

*OT1°T 2198l

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



501

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

u SLT
u SLT
u SLT
u SLT
%L1 %02
k22 %0¢
LZA% %0¢T
7Lt %02
LT pAA
YLl %02
LZA) %02
1 68T
o 18T
QL1 %01
o 281
z 681
L91 %0t
s {91 %07
s 191 %02
81 %02-01
Y81 %0T-01
%81 %202-01
%81 %0201
Y81 %Z0T-01
%81 %02-01
JusWmO)  IJUIAIFIY aoxxg
*38q

7%91-
wo
779101
wo
7 91-01

i
7"091-01

s3TUp

Q1-)91°1
(11-) #°9
(11-) z°¢
(=) vy
Ly

£9°1

£6°0

9¢°n

0Z°0
960°0
%500

(1)

(11-) 6°¢
(01-) §°¢2
(w)

1)

(11-) €*¢
(11-) z°¢
(11-) sz
(01-) 0°2
(01-) 0°2
1-) 0°2
T1-) 0°2
(01-) 0°2
(01-) 0°2

Lajug
BIRQ

poiaodey
A373Uuend

3¢

184

%

oy

6€

8¢

LE

9€

se

LT

v

T

ST

Tv

91

1

91421

91+Z1

91471

91+C1

91421

91471

91+Z1
9T+Z1
9T+C1
91421

91421

ve
%€

e

29+LE

7y+LE

oy+lE
It
%01
€8
65
€€
At

¥

€y

€y

£y

€y

134

134

£

€y

€y

€y

[ %4

87

14

Y4

ST

91

S

[

St

ST

ST

st

ST

ST

ST

417 7 °R¢€S n I~-A i o
411 9% av I-A o q
JT11 Tty v 1-A b q
A1 €67 vy I-A q f
a17 00€ Iy I-A q q
a11 00¢ v I-A hit q
a11 00¢ v I-A f i
AI1 00¢ v I-A fl b
a1T 00g v I-A fl i
a11 00t 1y I-A i f
11 00¢ B4 I-A a1 q
3ss S1-0 av I-A i q
A9R £62 v I-A q a
iy 0LE ay I-A € f
AHW €67 v I-A g €
ass S1-0 vy I-A a #
AHN 00€ v I-A it 1
AHW 00¢ v L-A d4 o
JaW 00¢ 1y I-A f a
a17 00f ay I~-A q q
JI11 00€¢ v I-A q 1
ATT Qo€ 1y I-A q a
a11 0ng Ei4 I-A f q
JI1 00¢ v I-A a4 q
dI1 00¢ a1y I-A 9 q
poyIN (3 ) dusg, a1aulied $s92014 Teury T[erirur
UoTSTITTOD

23838 DFUOIIIATY

*(ponuTIu0l) SUTPOI. I10J BIBQG UOTSTITOD OFISETIUT

*0T°T @21qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

h02?

3

191 %0¢ s _wo (11-) €°¢ 3 TV 9%+LE <1 I 00§ B I-A q q

=€
s L91 %02 155 (r=-) #°1 ¥ 91 79+LE ST ATH 00€ BV I-A 1 a
s 191 %02 1=5e% (11-) 2°1 3 vl 9+LE ST AT 0og ax I-A q q
291 H0E-0T  Jwdg. 01 8°¥1 0 4 43 9 ATt 00%, ax I-A il i
u SL1 1-5¢W (01-) 8*% % TV 9T1+21 £y At v 8ES v I-A Ll ]
u (YA =5 (01-) 9°¢ % 1V 91+21 [%7 a11 79y iy 1-A b i
KIA %02 %9101 0°€? 0 T 91+t €y a1 00¢ ay I-n E ]
u SLT 1-5¢%° (01-) LT A 1TV 9T+21 (57 AT S €62 1y 1-A q ]
[7A¢ %0¢ £%%91.01 01°0 o 8y 9T+21 €Yy 11 00¢g v L-A f ]
174 %02 292701 $T°0 0 L 91+Z1 £y a1 00¢ ay T~A q q
vLT %02 %2101 %9*0 o 9 9T+Z1 £y a11 00¢ v I-A q q
(74 %07 Z"291-01 (A4 o 17 91421 £y a1 00€ 1y 1-A q g
u St 1-5¢™ (11~) 9°6 A (17 91471 (37 a11 27509 1y I-A ! 4
u (YA =3¢ (11-) 2°6 b oY 9T+21 €y A1 9 RES 1 I-A 1 i
u SLT Tw.msu (T1=) T°% ke Y 9T+21 £y A1 29y 1y I~A 4 a
u SL1 -5 (11-) 8% b Y 9471 £y AIT 1Ty ay 1-A kS q
u SLT 1=5¢™ (11-) %°¢ b vy 91421 £y AT S*€67 1y 1-A fl fl
9Ll 50T W 01 68°S 0 7% 9T+Z1 £y a1 00¢ ay I-A q il
u SL1 1-52% 01-) v°2 b [4] 91421 £y a1t 24609 1y I-A f q
u A 15" O1=) 6°1 A A 9T+T1 €y ATT #°RES ay L-A il i
u St1 1=-5¢™ 1-)1°1 A [ 9T+21 €y a11 9% v I-A L g
u (VA 1-5g™ (01-) 0°1 E [4 91+21 17 11 % 1y I-A L4 q
u SL1 1=S¢™ (11-) 8°9 B A 91421 £y a1 S*€67 1y I-A q q
L7A %02 %9101 L0t o A 9T+Z1 (2] a1t 00€ ay I~A L 1
u SL1 1=Sgw (01-) §°1 A ¥ 9T+21 £y T 27509 ay I-A 1 q
Jusumoy) ERLIESENC) | 1011y memm MMMMM mmmwmmmm wm MM ﬂm wM poyIdu 1 ) dwsy Isulied $s3d20i1d Teutry TIRIITUT
*3s9 eIeq £377uEnd ) . UOTSTTTOD

33e3g DTUOIIDITH

“(panutjuod) auIpoy 10J EBIEQ UOTSTTTOD OTISETUI *OI°T OTqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



503

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

91 H0E-0T W34, 01 9%9°2 0

L7218 %02 wo, - 01 9°22 0

%L1 ¢ 9t 90°0

LZA} €2°0

LT 960

L1 1T

921 97°9

LT €5°L

L2721 0€°¢

9L1 [{3d1

L74¢ 0L°0

L1 Qz°*0

(741 S1°0

[74¢ 90°0

7L1 %02 729101 #0°0 0

0LT %01 1=5¢™ (O1-)10°1 3

0Lt %01 15 (01-)9%°0 3
w 281 (m)

L9 %02 =5 (11=) 1°¢ B!
s 191 %02 1-5¢™ (1t=) s°1 3
s 191 %02 1-5¢w (11-)98°0 3

LZA¢ %02 w07 862 0

L2A ¢ ot €1°0

L7 z€°0

LA 080

vLT 18°7

9LT 19°L

9L 1°6

L3 96y

g1 60°2

L7A¢ €2°1

vLT 6%°0

L7341 ¥£°0

L1 S1°0

vL1 %02 79101 60°0 »

0Lt %01 1-%e¢™ (o1-) 8°1 3

oLt %01 -5 (01-)29°0 1
w 281 ()

JUSumoy) ?ouaIa Y aoaag s3ITUn La3juy pajlodsy wﬁ
*asg eleq Latuend

v
/Y
Ly
9%
Sy
Y
(44
147
oy
6€
8¢
LE
9€
113

v

k14

v
91
Y1

v
8y
Ly
9y
Sy
LA
v
184
oy
6€
8¢
LE
9€
SE

1w

e

[43

9T+C1

9T+21
e
e
(2%
Y9+L€
Y9+LE
79+L€

9T+21

91471
Ye
we

vE

€y

€y
Sz
g7
ST
ST
[
St

%4

13
<7
114

114

Tt 00€E % 1-0 g g
aT1 00€ axX I-A qa il
a11 00g ax I-A q q
JIR 0LE ax I-A q q
ATW 0Le X I-A f a1
L1t £6T ax I-A 1 q
JAW 00€ axX I-A q 1
AW 00¢ ax I-A fl a4
it 00¢g ax 1-A q a
411 00€ A I-A 4 f
411 00¢ N L-A q q1
JaW 0LE By | L-A f f
e 0Lg IX I-A q q1
ATW £67 A L-A il 1
pPoyasy (3 ) dugg, asulied ss92014d Teurd TeliITul
uorsITIOD

238318 9TU011D3TYH

*(penutiuod) SUTPOT I03J BIR( UOISITTO) OTIsSeraul °*O1°*1 °T4el

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



.. STEINFELD

504

u 181 Tmneu (11-) s*¢ 3
191 %0T TmmEu (11-) 61 3
s 191 %02 Twmeu (11-) 0°¢ A
s £91 %0T Tmmsu (11-) 6°¢ A

7OF— wo .
291 %Z0€-01 z flg 0°ctT o

o (42} (m)
L91 %0T TmmEu ar-) L€ |
s £91 pAVA Tmmau (T11=) €1 |
s £91 %02 Tmnau (11-) €01 X
L1 20T wo - 01 18°y o

2Ll [ g10°0

LA s0°0

L1 FANY]

L7a) 97°0

7Ll FANN |

LY 65°1

L1 €L°0

HLl 62°0

(74 %1°0

vt 50°0

LA 4 €0°0

LAY z20°0
vL1 %02 NauoTE €10°0 o
0L1 %01 Tmm&o (01-) 0°¢ A

o RS
01 %01 Tmm o O1-)51°1 b
L1 %01 1-5¢™ (o1-) ¢°1 A
(YA %01 Tmmau (01-)0%°0 |

w (44 (m)
91 %0T Tmmau (11-) 82 A
s 291 %02 Tmmso (11-) 91 |
s £91 %0T Tmmso (11-) 8°11 A

Judumoy EBLTRERCH 10x1yg SITUN Ax3uq pojaoday um
‘3189 eIBq £3T3uEnd

1844
v
91

1

v
91
71

v
8y
Ly
9%
SY
Y
(44
18
oy
6€
/€
L€
9¢
(12

1TV
9t
9T

€T

v
91

71

"€
7h+LE
w9+LE
Yy+LE

z¢

we
Yy+L€
99+LE
79+LE

91+71

91+C1
ve
k22
ve
e
k4%
Y9+LE
y9+LE

Yy+LE

174

ST

SI

<1

Y4

S1

ST

(R

£y

1%

174

ST

114

114

ST

ST

ST

¢1

AIW €67 0 I-A q q
IR 00g %o I-A q q
40 00¢ %o 1-A a 7
AR 00¢ 2o I-n 7 7
411 0og % 1A % 2
JTW NQ I-A q 1S
JEH 00¢ % 1A a 7
AT 00g q I-A # "
491 00€g q 1-A q T
AT 00€ % I-A q a
11 00g %y I-A 4 a
EE 0LE NI L~A 7 q
AAW 0LE NI LA q 4
o oL u I-h g P
aW 0Le y I-A q q
AW NI L-A 1 q
4TH 0% oy I-A q #
2R 00¢g " I-A q 1
4T 00¢ % 1-a a "
20Uy (4 ) dwsy a3ujzaeg ssadoad Teury TeriTul
1OISTTTOD

9338 OTUOIIDITA

*(p2nuUTIUOD) BUTPOT 103 elg UOTSTTIO) DTIse{aU]

*00°1 =21qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



505

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

0Lt %01 .Tmmsu
0Lt %01 utmm.su
77 202 NEQSIOA
L 74}
LZA¢
L1
L7458
LZAS
LT
21
(72
1738
LZAS
LZA1
k738
L1 %02 Naucalca
L1 %01 Tmmau
0L1 %01 HlmmEu
0L1 %01 T.wmsu
291 %Z0€-01 NaoeTA:
291 %20€-01 Nauealo—
91 %202 Twmsu
s 191 %02 ﬁlmmau
8 £L91 %02 Hlmmsu
L91 20T T.mmﬂu
s wd
s 91 %02 -
s 0L1 %02 ﬁlmmﬁu
b 081 A Hlm_.,m.uu
i — >
291 %20E-01 NE flo~
0L1 %01 ~|nmau
JUDWWO)H aouaaagay 20113 sa1uq
“38y

(01-).8°1
(01-)61°2

§°LY
0*
1
9o

oM e n
200N~

€91
6L°%
(8°S
99°2
c0°1
15°0
81°0
11°0
§0°0
$0°0
(01-) 9°¢
(01-)82°0
(01-)66°0
8'6L
8°81
(11-) 81
(T1-) §°*%
(11-) S°¢
(11-) (1
(11-) €°§
(11-) 2*%
(z1-)9z°¢
2°82
(01-) 9°2

A1jugy
eleq

¥

]

pa3aoday
£373uen)

3

\{4
v
T
8y
[A4
Sy
Y
Y
18
oy
6¢
8¢
43
1%
v
92

k24

v
91
LA
v
91
91

Ls*y'e

€
ve

9T+2ZT

91+Z1
YE
%€
he
e
[4%
9+LE
9+LE
9+LE
y+LE
2y+LE
Yy+LE
(4%
€

e

T

Y4
174

€y

€y
114
ST

14

[
St
[
ST
ST

St

40 L€ %os I-A g q
ATH oLe an I-a q 7
a1t 00€ oo I-A 1 1
a1 00€¢ o0 I-A ] q
AT 0L€ %09 I-A a n
a0 o0Le 2% 1-A ] q
2T L€ ) I-A q g
art 00¢g 2% 1-A q q
11 00€¢ 09 1-A q q
Fe 00g ON 1-A g q
I 00€ oN I-A q W
AU 00¢ ON I-A q q
4T 00€ N 1-A E q
e 00€ N I-A q g
AW 00€ (N I-A q q
AT €62 N 1-A a 9
a1 00€ (N 1-A q q
4T oLe % 1-4 f a
PoyaI oy (1 ) dwaj, asujaeg ssadoag Teury TeTI3ITul

UOTSITTOD

21838 DTUOIIIATH

*(panuyjuod) augpoy 103

®lBQ UOTSTTTO) OFISETaUI

‘01°T 31qeL

J. Phys. Chem. Ref. Data. Vol. 13. No_ 2. 1684



. . STEINFELD

Juaumoy

£61
€61
€61
€61
€6l
€61
€61
€61
€61
€61
€6l
€61
€61
€61
€61
€61
£61
€61
€61
€61
€61
€61
€61

0Lt
0L
0L1
ot

041

aousa3z3y

%02-01

%0¢-01

30113
+38%

W
9101

7"91-01

s_wo
-t

s
- mEU

s_mo
- ¢

s w3
I~ €

s _wo
i- €

1

sayun

~
-
!
~
n
.
s

~
~
t
-
o
« s o s ® -
MW T NN =M

« s o s s e
WL TN NN N T T O N -

~
~
]
~

SN NMT S OOM T INNON

(1-) 0°¢
(D1-)¢8°0
@T-)e"1
(01-)ET*E
(01-)90°1

Kayug
eyeq

8y
9%
vy
Ty
oY

9t
e
43
0t
82
92
T
T
0z
81

9T+T1
T
(23

4 9-2

palaoday E
K3t3uEnd

6E

6€
1w
92
9T
v

9z

Ia

91+21

I1+21

e

we

k4%

k43

ve

£y

£
ST

ST

i 00€ L-¥+1-4
7
AT1 00t 1 J-9+4L-A
A0 L8 o Ho A
am o€ T 1-A
P oL€ 5 WD A
.
Kk 0L€ ‘o8 I1-A
,
AR aLe ‘08 1-A
poyaaw (3 ) dwey asulaeg ssIT0I

BOTSTTTAD

q €

TeUTL  TETITUYL

93838 2TUOAIVATH

506

“(panNUTIUOD) SUTPOI 0] vIBQ UOTSTTTON ITISBIBVI

*01°T 3TqBL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



507

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
£61
€61
€61
€61
€61
€61
€61
€61

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%0T-01

%0T-01

%0201

]
7091-01

7"%91-01

md
7 g1-01

Juammo)

@dua1ayay

10133
*a1sg

s3tun

=)
0
.

1 |
A4 Ad
<
MA R OANNADN =N —INN N

* o

|
A d
maNTNS

-)9°c
-)6y°t
-)eee
-)8e°z
74 M4
-)£0°2
=) st

(L]
ot
NN
O~

I
~
—
-
~

vy
—
.

. e

U
~
-3
.
NAIN ) et 1N = O ANt T N

U
~
omquo

-)
-)s8°
=Lt
-)gs1
=)o 1
=)1ey
-)20°1
-) €8
=)yl

£a3ug
eae(

o -z

8y
9%
"
Y
oy

9¢
7€
(4%
0o¢
82
92
\Z4
(44
0¢
81
91
9T+21
(4
123

o 9-2

po3aodsy uﬂ
£313uend

1% .

14

oY

oy

9T+21

91+21

91+Z1

9T+Z1

e

€y

€y

€y

£y

A

a1 00¢ (S TR Y q
A1t 00¢ NH J-4+L-A q q
11 00g NH J-8+1-A 1 fl
JI1 00f€. NH I-43+L-A q fl
POY3ISK (1) dmog, 1sulaed S590°01d° Teufg TERIITUL
uors HHHOU

93838 DTUOIIDITH

*(pP3NUT3UOD) AUFPO] I0F BIB(G UOTSTTTO) DFISEIIUY

‘01*1 219l

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

508

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02-01

%02-01

7"91-01

w)
7"91-01

JusWmo)

2u91939Y

o1aq
*asy

s3TUn

@
~
.

£a3uy
L:¥1:0

9

o

paixoday
£373uEnd

v
8
9%
7
(44
oy

9¢
e
[43
0¢
87
97
k44
(44
0z
81
91
+21
Z1
o1

=T

I

(a4

Ty

9T+Z1

9T+21

¥

€y

£y

411 00¢ L-9+1-A
4
aI1 00€ I J=a+L-A
POy () dusg, asujaed <€sad014g
UOTSEITIOD

q q

Teurq Ter3ITul

3183g DTUO13D9TH

*(P3nuT3juod) SUTPOY 10J BIBQ UOTSETTO) DFISETDUT

‘0T°1 @219eL

J. Phys. Chem. Ret. Data, Vol. 13, No. 2, 1984



RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61 %02-01 NauoTon €£°9¢ b T €Y 9T+21 £y a1 00g 5} I1-4 q q
€61 6-) 1 %9

€61 6 -) € 29

€61 ®-) 1 09

€61 |®-) ¢ 85

€61 (8 -) ¢ 9s

€61 (L =) st 149

€61 (9 -) 1 [49

€61 9 -) ¢ 0s

€61 9-) 9 8y

€61 (S =-)e°1 9y

€61 (c-) ¢ w

€61 (v =) st Ty

€61 =) ¢ oY

€61 (€ =) s°1 8¢

€61 (€ =) 8z 9¢

€61 (€ =) 1°¢ €

€61 : (T =) 1°1 [4%

€61 (T =) Lz 0ot

€61 (X =) yv°y 8¢

€61 (1 -) et 97

€61 (1 =) 26 V24

€61 61°T T

€61 18°1 0z

€61 YA 81

€61 98°T1 91

€61 B8°% Al

€61 % A4 o1

€61 (XA 8.

€61 (Tt =) e°8 9 z

€61 %02-01 NEuoToH (1 -) 8°9 D =T %] 91421 €Y J11 00€ I 1-4 a1 q

Jusumo) EpLCEER ) aoxxy satun A1jug pajioday u.n 3, uﬂ Ta POY3Ia (¥ ) dwey adujaeq s882014 Teuly T1eIITUI
*3sq ereq £3T3uEnd UoTSITITOD

23e3§ 2TUOXIDATH

*(pequyjuod) SUFPOT 10F BIEQ UOTSTITO) OFISETdUl °01°] 2Tdel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



<
@©
.

€61 %0T-01 W, 01 1 < v

€61 L-) ¢ 49

€61 9-) 1 0s

€61 9-) 8y

€61 “9-) 9 9%

€61 S -)z1 vy

€61 €=-) s A

£61 =) st oy

€61 =) L€ 8¢

€61 w-) 8 9¢

€61 € =) s 1 9€

€61 (€ -) s €

€61 (€ =) Sy o€

€61 @ -) ¢ 8¢

€61 (T -) et 92

€61 (1 =)er1 74

€61 (1 =-)1e°e k44

€61 (1 =)oz°z 0z

€61 (1 =)11°e 81

€61 (1 =)L6°1 91

€61 (1 =)82°1 91+21

€61 (T =)96°1 A

€61 (1 =)€e1 01

€61 (1 -)80°1 8

€61 %02-01  ,W3,, 01 (1 =)¥6°1 o 9-2
w €61 %07-01 W 01 61°¢ ¢ T
w €61 9-) 1 49
L €61 9-) 0s
= €61 9-) 8y
_.m €61 s =) 1°1 9y
) €61 (s =) st L4
- €61 (7 =) 1°1 [4]
. €61 (7 =) S°¢ oy
€61 =) 6 8¢

€61 (€ -) 6°1 9¢

€61 (€ =) #°¢ 9g

€61 (€ =) 8¢S A%

€61 (T =)L0°1 o€

€61 (T ~) 6°8 87

€61 (1 -)s*1 9T

€61 (1 =)oy 174

€61 (1 -)9L°s 44

€61 (1 =)16°S 07

€61 (T -)6L°S 81

€61 [QEETE Al 91

€61 (1 =)10°¢S 9T+Z1

€61 (T =)oy [4¢

€61 (1 =)6L°€E o1

€61 (1 -)ot°¢ 8

€61 702-01  ,®3,. 01 (1 -)s5°¢S < 9~2

Juauwmo) ERLCECRE | 1011y saTuf} Lajuy pazaoday uﬂ

*3sq eleq £313uEnd

Y

Sy

L&

91+21

91+21

91+21

£y a1t 00g T I-WHI-A q &
£y A11 00€ NH IL-9+1-A ki q
£y Tt 00g I-NHI-A « a
£y a1 00g T TE Y q q
I poyisy (¥ ) dwsy  1sulaeg ss900ad  TRUTZ TEIITUT

UoTSITTIOD

23838 OTUOIIDATY

510

*(PenuUI3uocd) JUIPO] 10j BIRQ UOIST[TO) OFIseraul

*C1°1 °1qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



51

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02-01

%02-01

7%02-01

#0T-01

A

wd T
7 091-0"

7"91-01

%9101

Judumoy

ERBEREREN

aoaay
*asg

s3TUn

=) LS

USURL
~
.

1
et Nl Nl Nl N Sl N N N N Nl N N N N N N N N

<3

1
.
N T LTI LT INNN At NN = )l O et

O =MINOADVINANNOANTMONAT TN
.

=) 8y

-)

.
LM TN OO Nt e it 00 N NN T N ok (D)t

i
.

t
N N N N NN N N N N N
et NNOII~N DN
.

Kaug
eieq

0¢
8y
9%
kj
(A
oy
8¢
9¢
e
(4%
0¢
82
92
k{4

0z
81
91
9T+Z1
(A
01

149
0s
8y
9y
v
Ty
oy
8¢
9¢
ve
(43
og
8¢
92
V24
(44
0z
81
91
9T+TT
1)
o1

o 9-¢

pe3soday 3
£317uend

oy

oy

9%

9y

9T+Z1

9T+21

91+Z1

91+21

s

€y JI1 00¢ H I-4+1-A q q
124 a1 00¢ 9H L-¥+L-A q q
(24 4117 00¢ NH I-¥+I-A q q
124 A11 00¢ J~¥+L-A g q
.m> POYISH (X ) dmag asulaed ssadoiq TeuTqy TeTITUul

UOTSITIO0D

23e3§ DTUCIAIIBTH

*(paNUTIUOD) SUTPOT 107 eBlBQ UOTSTITO) DTISETIU]

*01°1 °T9el

J. Phys.-<Chem. Ref. Data, Vol. 13, No. 2, 1984



. . STEINFELD

512

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
£61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02-01

%0T-01

%02-01

%02-01

729101

9101

wd
79101

"91-01

JUBWWO)

ERLCEER &0

1011y
*383

s3tun

~s
O o

~~
-

(1
(1
(1
(1
(1
(z
(¢4
(1

LIRUSU
s
~
o~
. .

pr-gvy
VRO NLITNNANDONINT OO0~
.

t

t
N o M e N e N W St N N N e N N N N S e

LU

~ o~

L) I3
Nt NNNNNN—ADN TN AT e T NN~ N

o~
o~
.

LU
e
.
SNV N N AN et T O TN

t
e N
NOA O INXV~T O

.

U
~
n
o x
e

=)6E°T
-)3e-1
~-)6z°1
=)ere1
=)so 1
-) 6°8
-) gL
-)ee*t

Lijug
evlRQq

9T+Z1
Z1
01

o 9-7

0s
8y
9%
LA
(A4
oy
8¢
9¢
ve
[4%
o€
87
92
\
(44
0c
81
91
9T+21

paijaoday wﬂ
£313UENY

Ty

w

1%

™

9T+Z1

9T+Z1

9T+C1

9T+21

€y

£y

ey

|24

A

J11 00¢ 3R L-4+1-A 1 fa

411 00€ aH J=¥+L-A f 1

411 00¢ SH I-¥I-A q f

411 00€ °H I-9+L-A 4 i

Poy3zdy (¥ ) dwal  19ulaeg sS89001d TBUTY TETIITUY
UOTSTITOD

23e38 DTUOIIDATY

*(PoNUTIU0D) SUIPO] 10J EIBQ UOISTTTO) OFISET2UL

*01°1 2198l

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



513

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02~01

%0C-01

vl
7 09101

uo
z 91-01

UGOEEOO.

aduaiayay

10117
*3sg

saTU

(1
(1

(1

o~
~
3

.
NNV Nt TP TN Ot ANl D rd T NATIIN =t O el ek OO
O
Ll

o v €y 9T+TT (24

o -2 €Y 9T+21 €y

L1juy pa3axoday uﬂ A
ereq £3T3uend

411 00€ ®H -9 q fl
J11 0ot ®H At € fl
POy (N ) dmog, asujxed ssadoi1d Teuty TefatTuy

UOTSTITOD

931015 DTUOAIVSTY

*(ponurjuod) SUTPOT 1I0J ©ILY] UOISITTOD DTISETdUL

*0T°T a1qey

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



€61 %0T-0T W2, 01 [QEE IAL'] o v
€61 =) ¢ 0S
€61 (9-) 1 8y
€61 9-) 2 9%
€61 9-) ¢ L4
€61 (€ =) o1 (A4
€61 (¢ =) )¢ oY
€61 (7 =) o1 8¢
€61 v =) 7°2 9¢
€61 (v =) c*y vE
€61 (v =) 2L €
€61 (€ =) z°1 ot
€61 (€ -) 19 :14
€61 (T =) s5°1 9z
€61 (T =) t°¢ L4
€61 (T =) 9°9 (44
€61 (T =) 5°L 0z
€61 (T =) 3°¢L 8T
€61 (T -) "L 91
€61 (z -) 39 9T+21
€61 (=) 1°9 (4
€61 (z =) ¢°g ot
€61 (T =) vy 8
€61 %02-01 w2y, 01 (@-)rsg 0 9-2
mw €61 %02-01 W3, 01 €3°1 0 v
w €61 L= v 0S
L €61 9= 1 8y
— €61 9-) ¢ 9%
- €61 9= 9 9
7 €61 (s =) 1 Ty
- €61 (s =) o°g oy
: €61 7 =) %1 8¢
€61 [CAEDINALY 9€
€61 7 =) 6°L €
€61 € =) v°1 4
€61 (€ =) v°C o€
€61 (€ =) 6°9 :14
€61 (T =) 61 9t
€61 (T =) ¢°9 174
€61 (1 =)18°1 44
€61 (1 -) 02 0z
€61 (1 -)91°2 81
€61 (1 -)ze 91
€61 (T =) 1°¢ 9T+2Z1
€61 (r-) 6°1 4
€61 (1 -)99°1 01
€61 (1 =)Le°1 ]
€61 202-01 W, 01 (1 =) s*¢ ] 9-2
Juaumo) aouazayay aoaxy s3TUf £ajuyg pa3aoday wn
*3sy IR K3pvend

Sy

154

Yy

Yy

9T+ZT

91+2t

9T14+C1

9T+Z1

UOTSTTTOD

£y a11 00¢ ®H L=Y+L~-A 4 q
£y a11 00¢ SH L-3+L-A 1 q
€y J171 00€ SH I=39+1I-A q )
134 411 00¢ SH L=A+1-A 4 L
ﬂ> POYISN (1 ) dwayr a9ulied S88001d Teutrd TeIITUT

23838 OTUOAIIBTH

514

«(poNuUTIU0D) SUTPO] 10J BIBQ UOTSTITTO) DTISBTIUT

*0T°T 2T9eL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



515

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61 %0Z-01 Ns.uﬁno_ £9°¢ 2 Ty 1 9T+21 X

€61 9-) ¢ (49

€61 9-) ¢ 0S

€61 9=~ ¢ 8y

€61 [CD A 9%

€61 (s -) s*¢C vy

€61 (S-) 6 Y

€61 (v -) 8°2 oy

€61 v =) vt 8¢

€61 (€ =) s*1 9t

€61 (€ =) 9°1 vE

€61 (€ =)y €

€61 (€ =) 6°9 o¢

€61 (z ~) ¢°8 14

€61 (1 =)zt 92

€61 (1 =)sy°1 174

€61 (1 =)oz (14

€61 (1 =) »°¢ 0z

€61 (1T -=)6-¢ 81

€61 (1 -)6°T 91

€61 (1 -)z1°t 91421

€61 (1 =)v*z 1

€61 (1 -)y1ez 01

€61 %07-01 W2, ol (1 =) 1°¢ 0 8-2 87 91+21 ch

€61 207-01  ,wo. . ol L1°1 [ T 0% 9T+21 £y

€61 9=-) 9 [43

€61 (=) ¢ 0S

€61 €<-) s 8y

€61 =)zt 9%

€61 (7 =) vz oy

€61 (7 =) 8°9 (A1

€61 € =) L1 oY

€61 € -) 2y 8¢

€61 (€ -) €°8 9¢

£61 (T =) 91 #€

€61 (z =) z°¢ 149

€61 (=) e ot

€61 (T =) vy 8¢

€61 (T =) L°s 9z

€61 (=) 69 114

€61 (2 =) 1°8 (44

€61 (z =) 1°6 0z

€61 (z -) 8*6 81

£61 (1 -)o0°1 91

€61 (1 =-wo°1 9T+21

€61 (1 =)10°t 4!

€61 (T -)es ot

€61 202-01 W0, Ol (T -»%°t o 8-2 oy 9T+2T £y
JUBWNOYH 20Ud1239Y a0xag s3TU Lxaug pe3xoday 3 [ I .wﬂ H>

*38q eyeq £313aueny

iy 00¢ N I=9+L-A k4 K
411 00¢ aN I=¥+L-A g g
J11 00¢ 3N I~d4+1L-A q q
J11 00¢ aN L=83+L-A q q
POYISH (A ) dwag, asujied Ss92014d Teurd TeTITUT

UOTSTITOD

93838 OTUOIIIITH

*(penutjuod) SUTPOT 103 BIBY WOTSITTO) OFISeTaUI

*0T°1 2TqEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

516

€61 202-01 W, 01 106 0
€61 9-) 1
€61 9 =) 2
€61 “9-) 9
€61 (€ =) s°1
€61 s-) ¢
€61 (7 =) 0°1
€61 (v =) 8°¢
€61 v-) 8
€61 (€ =) 6°1
€61 (€ -) 6°¢
€61 (€ =) L9
€61 (=)t
€61 (z =) 59
€61 (1 -)ze1
€61 (1 -)15°¢
€61 (1T =)vE*y
€61 (T =) s*s
€61 (1 =) 6°g
€61 (t =) L5
€61 (1 =) ¢°¢
€61 (1 =)9Ly
€61 (1 =)y
€61 %02-0T  mg,. 01 (1 =) v°6 0
Jusmmo) ERLCRER o) J011y s37TU) Lajug pa1aoday
*38q eleq £3T3ueNnd

I

A4

9T1+21 £y a17 00€ N I-9+1-A f q
9T+21 124 J11 00¢ N L-9+L-A q f
«ﬂ H> PoYyIIW o1 ) dwag J9ulied S$s$9001g Teutrd Teratvuy

UOTSTITOD

23838 2TUOXIIITH

*(?2nut3uod) suTpol I03J eIRQ UOTSTITO) DFISBTaU]

*0T1°1 219%],

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



517

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61 %202-01 NEuoTo._ %8°62 [ 1w
€61 8 -) 1 8¢
€61 8 =-) ¢ 96
€61 t-) @ 129
€61 @-) 1 [A9
€61 “9-) ¢ 0s
€61 ©@-) &6 8%
€61 (€ =)zt 9%
€61 €-) s Y
nm,.ﬁ =)ot (A
€61 (7 =) 9°¢ oY
€61 € =) L1 8¢
€61 (€ =) 1°y 9¢
€61 (€ =) v°8 ve
€61 (T =)o [Ax
€61 (T -) sz 0t
€61 (1 ~)9s°2 8T
€61 (T -) L9 9z
€61 6%°1 k44
€61 18°1 (44
€61 veee 0z
€61 £€6°C 81
€61 Lees 91
€61 86°¢S A
€61 12° 01
€61 €1 8
€61 (1 -) o8 9
€61 %0z-01 W2, 01 (1 -) ¢ 0 9-T
Jusuwo) 9ouaa9 3oy 101y s3TUN Laquy paizoday u_..
-8y eleq £37-uEend

€y

€y

3

9T1+21

91+21

t

£y

411 00¢ aN I-4 q q
A11 00€ 2N -4 q q
pPoyaIay (1 ) dusg asulregd ssad01d TeUTd TeIITUI

UOTSTITOD

23838 DTU0IIOATT

*(panuy3uod) SUIPOY 10J BIRQ UOISTTIOD dFiseraul

*01°1 21981

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

518

€61 202-01 W, Ol 56°1 D 114
€61 L =) ¢ 43
€61 9-) 1 0s
€61 (9-) ¢ 8y
€61 9-) ¢ 9y
€61 (¢ =) s°1 Y
€61 (¢ -) ¢ (47
€61 [CAED I A 0%
€61 (7 =) L°¢ 8¢
€61 v =) 8L 9¢
€61 € -)s1 119
€61 (€ =) s2 43
€67 € =) 1y o€
€61 (T -)1°¢ 87
€61 (z =) s°s 9z
€61 (z -) 86 ¥2
€61 (T =)e 1 k44
€61 (1 -)69°1 0z
€61 (1 -)8°1 81
61 (1 =)Lt 91
€61 (1 =)29°1 91+21
€61 (1 =)9%°1 A
€61 (1 =)82°1 o1
€61 20T-01 W, 01 (1 =) 1°¢ b] 8-7
€61 %0T-0T W2, 01 ygy b v
€61 : @ -) 1 (49
€61 9-) 2 0s
€61 “9-) 9 8y
€61 (S =) y°1 9%
€61 (€c-) ¢ ba4
€61 (7 =) 0°1 [44
€61 7 =) 1°¢ oy
€61 (7 =) 28 8E
€61 € =) L°1 9¢
€61 (€ -) e°¢ v€
€61 (€ -) 8¢ z€
€61 (€ =) L6 0¢
€61 (Z -) 1°8 82
€61 (1 -)zT°1 92
€61 (1 -)ew'e %2
€61 (r =)o-¢ (44
€61 (t =) 0°S 0z
€61 (T =) ¢es 81
€61 (1 =) 0°sS 91
€61 (1 =) sy 9T+21
€61 (T =)oy 71
€61 (T -) s°¢ 01
€61 202-01 W4, 01 (1 -) €8 » 8-
Juaummo) 20U3193J3Y 1011y s3TUN Kajug poa:oday uﬂ
*3sy eleq £aysuend

Sy

sh

k44

ka4

9T1+21

91+21

9T+21

9T+Z1

£y

€y

[ %4

(%4

J11 00¢€ SN I-9+I-A q fl

a11 00¢ aN L=4+L-A q q
J11 00¢€ aN I~¥1-A q q
a11 00€ N L=4+1-A ¢ q

poylay (¥ ) dwsy adujlaeg SS9V01d  T[EUTI TeTITUT
UOTSTTTOD
238G DTUOIIDATYH

*(pPONUTIVOD} SUIPOY 10J BB UOISITIOD DTISEBTSUT

*01°1 @T9el

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



519

RATE DATA FOR INELASTIC CULLISIUN PHUUESSES IN DIATOMIC HALOGENS

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02-01

%02-01

#02-01

%0T-01

%9101

70g1-01

79101

7"91-01

JusWmon

aoua1339y

1011y
*3sd

s3TUN

|
~
~

.

.
O OMNOARNNN NN NN =T TN

.

3

|
Nt N N N N N Sl NS N N N NS
FOARNONNININNO
.

(=]

USSR
N
)

~

v

RO MOMNWONIT ~OVTONN~O MO
.

L
" N N e N N N N N N N N N N N
.

U
3 .
NN NNNNNNN et S ON ™~ =M e NN

1
.

Lazug
eieq

8%
9%
Yy
(4

8¢

9¢

e

(A%

0t

8T

92

T

(44

0t

81

91
9T+Z1
(At

01

o 8~7

8y
9y
VA4
(44
oy
8¢
9¢
e
(A%
ot
82
9T
A
(44
0z
81
91
9T+21

pejaoday
£317UEnd

N

12

™

oy

oy

9T+21

9T+Z1

9T+21

9T+21

€

£y

%4

A

a1 00g¢ Nr I=4+L-A 1 %
a1 00€ Yy 1-wH-A n
JI1 00¢g N= I1-3+1-A f 1
AI1 00t Nm I-9+I~-A q q
POYISH (1 ) dwog Jaujaed S$s9001d Teurg TeIITUY
UOTISYITOD

931G DTUOIIDATYH

*{panutjucd) 2UTpPOI I0F BIBQ UOFSTTTOD OFISET3UT

*0T°T 9198l

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

520

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61

%02-01

%02-01

7 91-01

7"291-01

Juoumoy

ERLEREN 4

103y
*3Isd

s3TUN

N
n

.
-

O A= AN N T N~

[}
~
NS N TN NN

1
~
o
~

~-)L8'1
-)$8°1
=)L
-)£9°1
=)sy'1
=T
=)10°1
~)18°1

£a3ug
vleQq

8y
9%
kAl
Y
oy
8¢
9¢
e
(4%
o€
8T
92
%e
(44
0t
8T
91
9T+Z1
4]
ot

o 9-2

pajaodey u.n
£313uEnd

(44

Ty

91+21

9T+21

r

€y

£y

J11 0nog H I-N+I-A 1 q
AT 00¢ £
H L-9+1-A q q
Poulsy (¥ ) dmey  idulaeg ssedoxg  TeRUTY TeTITUY
UCFSTITOD

93835 DTUOAIDATH

*(PenUTIUOD) BUTPOT 103 BIBG UOTSTTIO) OFISELAUT

*01°1 °1qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



521

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

€61 %02-01 Nauo~|o~ 09°L ] Tw (%] 9T+21
€61 (6 -) 1 09
€61 6 -) 2 8¢
€61 6-) 9 96
€61 8~-) 1 k23
€61 =) 1 (49
€61 =) v 119
€61 @9@-) 1 8y
€61 9-) v 9%
€61 (9 -) 8 ka4
€61 (s =) 81 Ty
€61 (S =) st o
€61 =) 1°2 8¢
€61 =) 99 9€
€61 (€ =) 91 e
€61 (€ ~) 8°C (4%
€61 (€ -)z°8 (113
€61 (QEEDTA RS 87
€61 (1 -)26*1 92
€61 (T =) 1°¢ k14
€61 (1 =) 6°S (44
€61 (1 -)s*9 0z
€61 (1 =) ¢ 81
€61 e8°1 91
€61 cZ°1 e
€61 (T -)9°9 [0)
€61 (1 =) ey 8
€61 (1 -) 8¢ 9
€61 %#07-01 Nsuoa|o~ [Q B9 IVAYA o -t 134 9T+21
Juoumo) 20U21939Y] 10xxg s3TUf) Lajug pajzoday wﬂ I ﬁn
*318% ei1eQq KL3auend

£y a1t 00€ H I-%

£ a11 00¢ H -4

A POYIIW (N ) duag, Iisujieq ssa00ad

UOTSTITO)

Teura TeTr3IFul

9238318 DTUOLIIITH

*(ponuTjuol) JUTPO] JI0J BIRQ UOTSTITOD OFISETaUI  *NT°T STqEl

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



€61
€61
€61
€61
€61
€61
€61
£61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€67
£61
€61

€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
€61
£61
€61
€61
€61
€61

. 1. STEINFELD

%0201

%02-01

%07-01

%£02-01

wo
4 o~|o~

wd
7"91-01

T
FARCY S

?"91-01

JuSWWO)  DIUIADIDY

ao1ag
*38y

s3TUN

'
N N N N N N N N S N e N
VCNADANT AN N~ O
.

3

[
. . .
MO NTNN N ONANAFTNE AN O N =T

[ |
N N
ar
L)
.

.
DN AN N O T N

J
N N N

M AN 0T~ OO
.

U
Dt
~ 0
wny
.

-)s-1
=)oy 1
=)EeT
=)ET°T
=)10°1
-) €°8
=)yt

£1zug
eleq

0 1V

8y
9%
v
[a
oy
8€
9¢
ve
[4%
0€
87
9z
kA
(44

8y
9%
kA
(A4
oy
8¢
9€
7€
(4%
o¢
82
9t
%2
(44
0T
81
91
91+21
(a9
0t

pa@320day
£317uend

i

%4

Sy

vy

91421

9T+CT

91421

411 00€ H L=4+L-A g q
11 00€ y L-9+L-A L [
a1t 00¢ T-W+I-A 1 q
z
411 00€ R I-9+I-A 4 q
poula (% ) dwel  adulIRg S8ID01d  [RUIY T[BYIITUL

UOTSTITOD
aje3s§ OTUOIIVATH

522

*(PaNUT3IU0D) DUIPOI I0J BIB(J UOTSTTTO) OTISETAUT

“01°1 @T1qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



523

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

A s61 () 61 91 aa-a11 62 2 1 1 8
61 ejeq I719UTY ON 91 aa % 14 q 1
n %81 (n) ST %21 [} 11 00€ NH - q q
n v81 (™ ST 65 s1 a1 00€ 2 1-u 5 1
n y81 (m ST 44 3¢ 411 ong % -1 q q
481 207-01 5w (01-) 2T s %01 <t a1 00g i 1-¥ 7 a
481 %0201 (5w (019 0°T ¥ £€ ¢1 11 00€ 2, 18 # g

Jusmmo)  2douUdIDIIY 10139 satun M.ﬂmmm w““mmm w.m wM mm mM poylsw (¥ ) dmol 29u3lieg S59001d TBUI4 TeFIFul

*389 exeq £373Uend UoTISTIITOD
938318 DTUOIIDBTH
+(PONUTIN0D) SUTPOL 107 EIEQ UOTSTITOD OTASETEU +0T1°1 ST4EL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. |. STEINFELD

0/1
0LT
041
0LT
0Lt
041
0L1
0L1
0L1
0L1
0Lt
0L1
0L1
0L1
0LT
0Lt
0L1
0L1
0L1
0L1
0Lt
0L1
0LT
0L1
0LT
0LT
0LT
0.1
0Lt
0L1
0L1
0Lt
0LT
0LT
0L1
041
0L1
0LT1
041
0.1
oLt
0L1
0L1
041
0L1
0L1

Z01

.W mm.—.—nu
W
7%91-01

uwd
?"91-01

UL Y

ERNER G

0113
~3sq

s3tTun

(01-) 0°¢

(€ -)6°8
(z -)69°¢
(T -=)s*y
(T -)1°L
(1 =)e 1
(1 =)ew°1
(1 -)6L°1
(1 =)s1°e
(1 =)tz
(1 -)69°C
(T -)69°¢
(1 -)8s°¢
(1 -)gs€
(1 -)e'yw
(1 -)0°¢
[QEE IS AL
(1 -)68°L
(1 -)9-s

oA
« e

~m

0°1
11
z°1
L°1
92
[
€8°L
0°01
L°11
8C1
L°T1
0°01
€8°L
W0°S
£5°¢
£6°T
[7Ad!
(1 -)€°6
<1°1
0°1
(1 =)ee6
(T =) 98
(1 -)eg*L
(1 =)1°s
(1 -)28°S
(1 -)6°v
(1 =)oy
Kajug
eleq

Y yg # TV
4 06
88
98
78
[4:]
08
8L
9L
YL
(44
0L
89
99
%9
79
09
8¢
95
£49
25
]9
8y
9%
Y
(A4
oy
8¢
9¢
A
119
8z
9z
T
(44
0z
81
91

DN O OO NI
P

paizodoy C
£3TIUBNY

[x4

ST

e

Ye

194 ITH 0L€ 1 1-4 ¢ q
4

94 Liciid 0L€ I -4 q ¢

Fa poyien (M ) dwel  adulamg S€sID0ad  Jeulg TEIITUL

UOTSTITOD

23838 DTUCIIDATH

524

*(penuTluod) SUTPOI I0J BIEJ UVOTSITIO) OFISETSUT

*0T°T 2TqeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



525

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

961 201> (5 (€1 2 3 18 €1 10 €1 ar1 00€g aH i1 q q
961 (€1-) + 6L .

961 (€1-) ¢ L

961 (€1-) 9 st

961 (€1-) 6 €L

961 (21-) z°1 7

961 (z1-) £°1 69

961 (21-) €°2 19

961 (z1-) 2°¢ 9

961 (Z1-) 1°% €9

961 (z1-) 2°¢ 19

961 (21-) 9°9 65

961 (Z1-) 0°6 L5

961 (11-)91°1 s

961 (T1-)9%°1 €s

961 (11-)58°1 15

961 (11-)€5°7 6%

961 (11-)2€°€ ty

961 (T1=)zh*y sy

961 (11-)1€°8 €

961 (T1-)%1°8 6€

961 (T1-)TL%Y Le

961 201> e (e A st £1 0 €1 a1 00€ oH -4 q q
8¢t %01 czrr Cryo/-*0e 9z ¢r 9T+l £y 11 00€ 2 v q a
8¢ %01 LAk %.So\slu.mvo L4 (%] 9T+Z1 £y a1 00¢ 2" -9 q q
€t %01 2 Cow/-Pe gv  omTl e a1t 00€ 2 -9 q a
8cT %01 ¢ Chos@e-2rn oz gy omTl €y it 00€ 2 1w q q
9L1 %01 L5 () e e €7 9T+Tl €y Eoui 00€E 54 1-Y 1 q

jusumoy  DOUIILFIY ao0xxy S3ITUR Kaquy poixoday ¥ 3a ¥ Ta poyisy (N ) duel  oulrey sseooid TRUTJ TeTITUI
*318g eleq £313uend uoTSTIITON
533§ DTUOIIIATH
+(PeNUTIUOD) JUFPOI I0F EBIRQ WOFSTITOD OFISBTAUI  '0T°T 2T9®l

. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984




. L. STEINFELD

#81
¥81
191
¥81
781
¥81
#81
%81
S81°%81
81
781

961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961

%02-01

%02-01
%02~01
%02-01
%0¢-0T
%0T-01
%02-01

%201>

%012

WO
7 91-01

- €

JuaWmoy

aduvIayay

20319
*1s%

s3TUn

o)
)

el

(0T1-) 8°S
(01-) 8°¢
(01-) 8°¢
(01-)9%°S
(01-) 8°¢
(01-) 8°S

@1-=) L
@1-) ¢
(z1=) 1
(z1~) 8°
(11-)€0°1
(11-)0¢€"1
(Ti-)eLet
(11-)82°C
(11-)60°€
(I1-)1€%
(11-)99'8
(11-)69°8
(11-)65Y
(11-)vee
(T1-)99°2
(11-)66°1
(r1-)768°1
(T1-)sz°1
(¢1-) 2°6
(Z1-) 0°¢L
(zZ1-) 8°§
(Z1=) 1°¢
(Z1-) 0°S
(T1-) 6°C
(344

1

NSO S

(z1-)
(z1-) 8°

Lxjug
eleq

polxoday
£31auznd

€11
1841
601
L01
<ot
€01
10T
66
L6
$6
€6
68
L8
S8
€8
18
6L
LL
SL
€L
1L
69
19
<9
€9
19

N

ST

[

St

ST

St

€1

€8
65
+LE
[ 32
A
991
%01
€8
6S
€E
z1

16

<1
ST
ST
S1
ST
S1
1
ST
[
[
S1

€1

€1

411 (110} R 1~
J11 00€ 1 I~q
ATR 00€ ®H I-a
J11 00€ ®H I-¥
4171 00¢ °H 14
417 00€ 3H I-¥
411 00t o} 14
411 00¢ 3H I-3
311 00¢ 2" -3
A11 ong SH -4
A11 00€ ®H 1-4
a1t 00€¢ °H -1
dI1 00¢ °H 1-9
POYIS (1 ) duws]  asujzied ssav01d
UOTSTITOD

TeUty  TETITL

9138 DTUOCIIBTH

*(PSNUTIUOD) SUTPOT I0F BIR( UOTSITTO) DTIseTuUl

*01°T °1q'l

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



527

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

0Lt wo 07 (€ =)y°s 2
oL ¢ ot (€ -)r*s
L1 (€ =)Iv*g
0L1 (€ =)iy*s
0L (€ =)Iy°g
0L1 (T -)80°1
oL1 (Z =)%0°1
L1 (z -)0°1
LT (Z -)9°1
0Lt (z =)19°1
0LT1 (T -»91°2
0LT (T =)Lz
0L1 (T ~)se°¢
0L1 (T -)L°€
0Lt (T -)e*y
0Lt (T =)19°¢g
0L1 (¢ =)t0°L
0Lt (T -)99°8
0L1 (1 =)ot
0L1 (1T -) €1
0Lt (1 =)Lt
0Lt (1 -)%0°¢C
oL1 (1T =) 9z
0L1 (1 =)og*¢
01 (1 =)it*y
0L1 (1 =)ig*y
0.1 (1 =)9°S
0L1 (1 -)82°9
0L1 (1 -)1L°9
0L1 (1 -)82°9
041 (1 =)'1°9
01 (1 -)9°s
041 (1 -6y
0L1 (1 -)89°¢
0L1 (1 -)$2°¢
0L1 (1 -)9L°t
0L1 (1 -)1ree
0L1 (1 =)i9°t
0.1 (1 =)61°1
01 (T ~)99°8
0L1 (z =)0°¢
0L1 (T =)%°g
0L1 (T -)eesy
0L1 (z =)se ¢
0Lt (T =)i9°1
0L1 7%°91-01 (z -)80°1 0
1.3 %81 (®)
n %81 (»)
JUlWWO) 90U I aoaxyq S3TUN Lajuyg pa3jioday
*as3 eIRq £31:uEn}

06
88
98
%8

08
8L
9L

TL
0L
89
99
%9
9
09
8¢
9s
7S
(A3
0s
8y
9%
ka4
(4
oy

8¢

9¢
e
(4%

8T
92
k24
(14
0?
8T
91
71
(4]
[0

O NF O ©

I

T

ST

ST

he

e
9T

701

S7

ST

ST

ST

d9W 0L€ SH I-N+1-A a4 s
L] (4745 3H L=d+1L-A 1 f
a1 0o0g °H 1-a q 4
JI1 00g °H 14 i e

poyisy (¥ ) dwsy adu3zaed ssa001g  [BUTS TRIITUT
UOTSTITOD
337818 ITUCIIDATH

*(penuTIuOD) SUTPOI I0J BIEBQ UOTSTTTO) OTISETAUI

*0T°T ST9qEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



04T
oL
oLt
0Lt
0Ll
0Ll
0Lt
0Ll
0LT
041
0LT
01
0L1
0Ll
oLt
LT
0Ll
0LT
0Lt
041
(72
0L1
041
0LT
0.1
0.1
0Lt
\7A)
0L1
0L1
[¢FA
04T
(VA
01
0L1
0LT
0Lt
041
0Lt
041
011
01
041
0L1
0L1
oLl
0Lt
041
0.1

. .. STEINFELD

%01

7™91-01

jueWmoO)  QOUIIDFVY

1oa1g
<983

satup

(01-)$7°9

-)17°¢
-)17°6
=)17°¢
=)17°S
-)80°1
-)80°T
=)t
=)T9°1
=)9I°z
~)9r°z
=-)1ese
19447
-)6L°¢E
-)ECTy
=8y
~)56°S
=)scL
ELiaht
-)17°1
~-)6L°1
-)ecez
-)sz°g
=)Eiey
=)$5°¢
-)9)°8
61°1
01
L1844
80°¢
8Ly
27°9
7°9
Y
85°C
9[°z
17°1
S0°1
=wicL
-)I*s
-)6L°€
~)9r*¢
=)91*2
=)Ir*1
-)8d°1
-)zi8
~)67°9
=)Egy
-)6L°€

K211y
el2q

poaaoday
£aT3uend

ODNIT VDD
-

I

Y4

(Y4

e

174 AR 0L€ 9K L=
174 AR [s72% 2H -4
H> poyIaK (1 ) dusg, asujlaed ssadoid

woTSTIT0D

TeUTy  TERTITUL

21318 DTUOIAIDTH

528

*(p9nuT3UOD) SUTPOT 10f BIEBQ UOTSITTO) OTISBTAUIL

*01°1 214q=L

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



529

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

kZA¢

oLt
oLt
0L1
oLt
0Ll
0LT
0L1
0L1
0L1
041
0Lt
041
0L1
0Lt
0Lt
0L
(174
177
0L1
0LT
0L1
0L1
0LT
01
0L1
0l1
0L1
0L1
0L1
oLT
0L
0L1
0L1
0L1
oLt
0L1
0LT
0L1
0.1
0L1

%01

70910

Judummo)

3aouaIagay

10113
*asd

s3TYU(

(11-) #*9
(€ -)Iv°s
(€ =)ys
(€ =)v*s
(€ =)y"s
(Z -)80°1
(z =)z9*1
(z -)z9°1
(z -n1°2
(T =)Lee
(z =)iz¢
(T -)8*y
(Z =)ve¢
(Z -)ko<¢
(z =) 6
(1 =11
(T =-»°1
(1 -)ELT
(1 -)0°2
(1 =)Mz*2
(1 -ws e
(1 =)%°¢
(1 -)89*¢
(1 -)6°€
(1 =) 6°¢
(1 -)89°¢
(1 =)%¢°€
(1 -)86°2
(1 =)eLee
(1 =)z
(1 -)68°1
(T -)89°1
(T =)9%°1
(1 =wi1
(T -)z26
(T =)s°L
(z -)56°S
(2 ~€ey
(T =1Lt
(z =)z9°1
(z -)80°1

K1uy

eIeq

paizoday
£3T3uEend

8L
9L
L
TL
0L
89
99
%9
79

8¢
95
k43
[49
0s
8y
9y
Y
(A4
(04
8¢
9¢
k4%
(43
o€
8T
92
kX4
[44
0T
81
91
1
(At

O NF WO
—

&

1%

9t

91+21

e

€Y a1 0ong S I-a q |

ST Eici] 0LE H I-9+I-A a1 q

Y4 JAR 0Lt SH L-9+1-A g 1

ﬂ> PoOYIR (1 ) dusg I9ujlaeg s€s9%0ad TRUTF TeTITUT
UOTSTTTO)

93BIS DTUOIIOATH

+(PeNUTIN0D) SUTPOT 103 BIBQ UOFSFITC) OFISBTSUI  ‘OI°T 3Tqel

J. Phys. Chem. Ref. Data, Vol. 13; No. 2, 1984



. L. STEINFELD

530

041 7™ -01 (€ =)1v°s 0

0Lt (€ =)iy*s

0Lt (€ =)I¥°g

0Lt (€ =)19°g

0L1 (€ -)iv*g

0L1 (z -)BO°T1

0LT (z -)z9*1

0L1 (T -»1°2

0Lt (T -)z'e

0L1 (T -)LE

0L1 (T =)Ly

0L1 (T -)56°s

0L1 (T -)ey*9

0LT (T -)ig~L

oLt (T ~)2'6

041 (r =)60°1

041 (1 -)80°1

(1745 (T -)1"1

0Lt (T -)1°1

01 (1 -)t0°1

0.1 (z -)2'6

0L1 (z -)irg

0L1 (z -)ev-9

0L1 (T =)eey

0LT (2 =1Lz

0L1 (z -)91°2

0Lt (z -)29°1

041 (z -)80°1

L1 (€ =)Trg

01 (€ =)1%°g

041 %9701 (€ -)1v-s 0
X S81 %02 1=5¢™ 01-) 8¢ 3

Jusumo) aduIILJIY ao0aay . s3TUf Kajuy po3jaoday
°3sy e3eq £37130BN)

49
0s
8y
9y
k2l
[4]
oY
8¢
9¢
142
4%
0og
87
97
e
(44
0z
81
91
kas
(48
o1

Ir

€T

x4

St

k43

Y€

S7

14

ST

Lcut nLe w:m I-4+1-A
AIN 0l¢ w:m L-4+L-A
aI1 0o¢ vmm. I~

poyisp o ) duwag I2ujaed ssad0ad
UOTSTITOD

TeuTg Ter3ITUl

931BI§ 2TU0IIODTH

*(P9NUTIU0D) 2UTPO] 107 EIBQ UOTSTITO) OTISE[AUT

“01°1 @7qeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



531

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

0L1
oLl
0Lt
(174}
174
0L1
0Lt
0Lt
0L1
0Lt
041
0Lt
oLT
0L1
0L1
0L1
0L1
0L1
0L1
0Lt
0L1
0Lt
0L1
oLt
0.1
01
0Lt
0LT
0L1
0L1
0L1
0L
0L1
0Lt
0L1
0Lt
0Lt
0L1
0Lt
0L1
0L1
0Lt
0LT
0L1

mwd
7"91-01

Jusumoy

aduaiayay

a0y
187

saTUn

=)Ty*S
=)17'S
=)17°S
11AL4
=)1r°g
-)8)°1
=-)82' 1
=)z9°1
-)91°2
-)ee
-)SZ°€
-)6L°€
=)EE*y
=)67°9
=-)EXL
=) 26
-)61°1
I LA
-)EL'T
-)9)°2
-)e°T
-)LB*T
=) £°€
=)y
-) E*S
=-)L19
=)9L'9
-)€E*9
-)Z2'9
-)eL's
=) 9y
~) L€
~)80°€
-)18°2
=)oz
=)79°1
=TT
=) 6
-)6v*9
=-)Ih*s
-)eey
-)szeg
-)1LT
-)91°2

£2jug
eaeq

[4x
o€
8¢
92
V£
[44
0t
81
91
71
Al

ONF OO
—

k44 ve

pajadday
£37132ENY)

wﬂ ER Hﬂ

174

4

A

Eiciis 0L wmm I-8+1-A q b
Cicitl 0LE mmm L-9+I-A q q
poyisy (1 ) dwey asujieg ss9%01d  TeuT4 TeIITUT

UOTSTITTOD

2383 DTUOIIDATH

*(panuyluod) SUTPOI I0J BIBR(Q UOTSTITC) 2TISeTaul

“0T°T °TqelL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



J. 1. STEINFELD

0L1 %01 1-%¢%° (01-) §°¢ q9E ¢ 1TV (44 %E [¥4 JTH 0L€ He I-4 q ¢
0L1 (€ =)1y°S 0 98
0Lt (€ =)1y°s ¥8
0LT (€ -)ys 78
0LT (€ =)1y*s 08
0LT (T -)80°1 8L
1A (z -)80°1 9L
oLT (T -)z9*t L7
oLt (T =)91°¢ L
oLt (T -)se'e 174
0L1 (T -)ery 89
0L1 (T =).8*% 99
0Lt (T -)6v*9 %9
0L1 (T =L 6 79
0L1 (1 -)se*t 09
0.1 (1 =)eLet 8¢
0L1T (1 =)Lt 96
0L1 (1 -)zs°¢ %S
oL1 (1T =)ty [43
0L1 (1 -)8¢€*9 0s
0L1 (1 -)86°6 8y
0L1 8€°1 9%
0Lt €11 11
0L1 6Y°¢ 44
0L1 86°7 oY
01 9/°¢ 8¢
0L1 90°Y 9¢
0L1 90°¥ 43
01 16°€ o€
oL1 18°¢ 82
0L1 61°2 97
oLt €L°1 4T
0L1 (T =)wey (44
0L1 (1 =) 98 0z
0L1 (1 =)Ls°s 81
0L1 (1 -)wg*e 9T
oLt (1 -)8°C 91
0T (1 =)zeez 4
0LT (1 =)1s*1 0t
oLt (r -)61°1 8
0Lt (z -)z18 9
0L1 (z -)6%*9 ]
oLt (T -)L8"y 4
oLt 7529701 (¢ -)91°T o 0 44 113 [¥4 JTH 0L€ oH¢ A q ki
JUSWWOY 20u219399 ao0axy s3TUN A1jug pailioday wﬁ EN a.n ..n> poyasy (1 ) duag, I9ulaeg Ss9001d TeUTy TeTITUl
*asy eleq £3113uend UOTSTTTION

2IBI§ DTUOAIIDTH

*(paNUTIU0D) JUTPOI I0J vIB( UOTSTITIOD DTISEIBUI °*OT°*[ °TqEl

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



533

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

L1
oLt
L1
oLt
oLt
oLt
oLt
ozt
oLt
oLt
0L1
L1
0Lt
oLt
01
0L1
A
L1
oLt
oLt
oLt
0L1
oLt
oLt
oLt
oLt
oLt
0Lt
0L1
0L1
0L1
0L1
oLt
oLt
oLt
oLt
oLt
oLt
oLr
o041
o1

Z%091-01

709101

Jusmmo)

JOuda93ay

aoxay
*3I8y

SITUN

E218A 4 ] 08 92 7€ [44
=ips 8L
-)1y°¢ 9L
=)iyes vL
-)80°1 42
-)80°1 oL
-)80°1 89
=)ot 99
-)1°2 %9
=)Lt : 29
-)sT°¢ 09
) A 8s
=)L € 95
=)8*Y 9s
-)ereg [49
-WL6 0%
=) et 8y
=)Is 1 9
-8 1 11
~-)56°1 (4
=Wz oY
-)0°¢ 8¢
-)2€ 9¢
-)2s € v€
-)5z°¢ 4%
-)80°¢ o€
-8t 82
-wsez 9z
-)90°2 L14
-XL°1 44
-19%°1 0z
=Nee1 81
-Wwe1 91
-)80°1 LAt
-WL'e . A
=)}s°L 01
-)%%°9 8
=)rs 9
-XEy 7
-)L°€ 4
~)T°€ o 1] 9z 149 ST

KLxjug pa3xoday
eleq A3Tauend

A

LR 0LE m:m L-9+1-A 1 f

LI 0L€ w:m J-9+L-A q q

poylsy (¥ ) dwey apulIeg S89D01d TRUTA TERIITUT
UOTSITIOD

23838 DTUOAIDATH

*(PenNUTIU0D) IUTPO] 103 BIR( UOTSTITO) OTISETSUI

*01°1 91qelL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. 1. STEINFELD

534

Jusumo)

0Lt
0Lt
0Lt
0Lt
QLT
A
0Lt
0Lt
0Lt
0Lt
0Lt
0Lt
0LT
0Lt
0L1
0L1
oL1
0L1
[FA
0L
oLt
0Lt
0Lt
0Lt
0LT
0Lt
0Lt
oLt
oLl
0L1
0L1
0L1
0LT -
0LT
(JAS
0Lt
0Lt
oLt
0LT
0Lt
041
0L1
0L1
0L1

ERNEREREY

1013%
+3sg

wd (1) 4

7"91-01

sSITUf)

=)1Hg
B AL
=S
=)ivsg
-)80°1
-)80°1
=)19°1
=)tz
-1z
-91°2
-»1C
=)Lz
=)Ltz
=)Lz
=)Lee
-)eLte
=)L
T4
=)sz'e
=)sze¢
=)6L€
=)6L€
=)L°€
=)CE"Y
=){E"Y
=).8y
EICA
=-)i8*y
=)eE"y
=)Ey
=)6L°€
=)bL€
=)ze
=)Z°¢
-)ze
=)Lt
=)Lz
=)91°2
-)91°2
~)29°1
~-)80°1
~-)80°1
-)80°1
=)iys

L31yuy
BIRQ

pa3ioday
£3T1UBDD

98
Y8
8

8L
9L
L
(43
0L
89
99
%9
29
09
8¢
9s
49
(43
0s
8y
9%
Y
(A4
oy
8¢
9€
ve
[4%
og
8¢
97
k44
(44
0z
81
91
1

0t

ON 0D

i

Lz

ve

(Y4

14

A

JIN 0lg m:m L=¥+L-A € 1
AIR 0Le mmn L-N+L-A q q
poyasp (X ) dwag, asujied ss9d0ad Teurgy TeIITUT

WOTSTTTOD

33®IS DTUOIIVATH

*{panuIIUGd} SUTPO] I0J BIBQJ UOTSTITIOD DTISBTAU]T

*01°T @19®lL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



535

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

£91 702-01 ;W2 CT 8°79 o
174 %01 1-5e® (11-) 6°9 A
01 %01 LA (01-) z°¢ ¥ 4E 4TIV
z %81 (2)
z %81 )
z %81 (z)
z 81 (z)
z 581 (2)
z %81 (2)
¥81 %02-01 1=5¢™ (01-) €°¢ A
%81 %02-01 1=5¢™ (1-) €°¢ A
781 %02-01 15 01-) €°¢ e
981 %02-01 1=5¢" (01-) €°¢ k|
£91 20T-01 W00 01 LAY 0
%81 %02-01 1-5¢™ (01-) €°¢ kb
%81 %02-01 1-5¢™ 1-) €5 E
LZAS %01 1-5c% (11-) 8*% |
0L1 %01 1™ (01-)56°C A YE # TV
£ #81 (£
191 20201 ,woo. 0T gy o
481 %02-01 1=5c™ (01-) 0*% A
JURWWOY) aduazayay 10119 s3TUy A1jug poa:aoday Mm
*3sq eleq £3713U0EN)

5z
ST
[
ST
ST
Sl

St

ST

St

#9+LE
91+71
7€
EAAS
01
€8
65
€€
(A}
991
701
€8
6S
79+LE
€e
A
9T4C1
e
€€
Y9+LE

€€,

ST

134
ST
ST
ST
<1
191
st
<t
191
ST
ST
ST
<1
<1
€
194
St
ST

ST

AT 00¢ e I-% g g
11 00¢ ay 1-1 q T
JTR oLg v 1-¥ 1 q
ar 00¢g 1y 1-¥ q q
a1 00¢ v 1-¥ g q
a1 00g ay I-¥ a q
a1t 00g v 1-¥ q q
a1 00¢ ay 1-¥ q q
a1 00¢g v 1-¥ g g
a1 00¢ ay 1-¥ g 1
a1 00¢ 1y I-¥ q q
a1 00€ ay 1-¥ q g
411 00¢g v 1-¥ q q
a0 00g ay 1% q #
a11 00§ v 1-4 a g
11 00¢ 1y I-x q q
17 00¢ N I-1 g q
TR oLg an =¥ q q
AT 00€ aN I-¥ 1 q
I 00¢ an 1-¥ q a1
ar 00€g N 1-¥ q a1
poyasy (% ) dmey  19uUIXRZ SSO0X  TRUTA TEIITUI
VOTSTTTOD

97838 DTUCIIVBTY

«(penutjuo?’) SUTPO] I0F BIBRQ UCISTTIOD DFISeTaul

‘01°1 @19eL

J. Phys. Chem. Ref. Data, Vol. 13; No. 2, 1984



0Lt %0T 5w (01-) €°¢ 19¢€ # TIV

o1 B S » 6

0L1 (T =)¢"1 26

0L1 (z =)*0°T 06

0L1 (T =)Lt 88

0.1 (T =) v°g 98

0L1 (z =)io*y v8

oLt (T -)ewg 8

0LT (z -)11°9 0R

0LT (T -)s1°8 8L

0LT (T -)¢8°8 9L

0L1 (1 =)e0"1 vL

0L1 (T =)eg 1 zL

0LT (1 =)Lt 0L

0L1 (1 -)t0°z 89

0L1 (1 -)ez 99

0L1 (1 -)e6°2 %9

0L1 (1 =)0y 79

0LT (1 -)o°s 09

0L (1 -)sv°9 8¢

oL1 (1 -)st°g 9¢

0L1 0°1 119

0L1 w1 49

0L1 (1321 0s

o 0L1 %0°2 8y
ﬂ 0LT €9°7 9%
i 0L1 (744~ 7y
2 0L1 (AL 4]
] 0.1 %9°¢ oY
- 0L1 §2°8 8¢
) oLt 191 9€
- 0LT Lyl 43
> 0L1 g8° 2 o]
oLt [ 8¢

0LT jrAd’ 9z

oL1 €€°¢ %2

01 862 144

01 6°1 0z

0L1 67°1 81

0L 60°1 91

0L1 (1 -)¢g*8 %1

0LT (1 =)y L 4t

0L1 (1 =)ev*s 01

0L1 (T =)Ly 8

0L1 (1 =) v°¢ 9

0L1 (1 -)zeee Y

01 (1 =)%0°2 4

0L1 7"091-0T (1 =)9€*1 o 0

L EL ERDEREREY: 10119 s3TUun Lajoy paiaoday mn

*3sq e3eq £313uEn)

114

ST

143

7€

(14 JIH 0Le LY | -4 i q

S JHW 0L€ B! 1-¥ 4 1

H> BLIEE Al (3 ) duwag lauljied S$S9201g Teury TeI3ITUL
VOTSTTTOD

231818 DTUOIIDATY

536

°(PPNUTU0D) BUTPOT I0J BIB(Q UOTSTTTO) OTISETdUI °*O0[° °TqRL

J. Phys. Chem. Ref. Data. Vol. 13. No. 2. 1984



537

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

961 201> 1-5¢™ (Z1-) §°2 k|
961 (T1-) €°¢
961 (T1-) Lz
961 (Z1-) 8°2
961 (z1-) 1°¢
961 Z1-) v°¢
961 (T1-) L°¢
961 (T1-) €%
961 (T1-) €%
961 (z1~) 0°¢
961 (T1=) v°s
96T (z1-) 1°9
961 (ZT1-) 8°9
961 (T1-) 1°8
961 (21-) 0°6
961 (11-)90°1T
961 (=-)wet
961 (r1-)os°1
961 (T1-)ES°T
961 (11-)28°S
961 (11-)2€°S
961 (11-)s%°¢
961 (11=)zL°1
961 %01> 15 (11-)8¢€°1 A
91 %01 =5 (11-) 8°9 A
JuaMmuo) adouazajyey 1023y 817Ul %HUEM vmuuomﬂ&
£313UEDd

*3189 eleq

18
6L
LL
SL
€L
1L
69
L9
<9
€9
19
65
LS
119
(29
189
6%
Ly
Sy
[ %4
6¢
Le
113
€€

3

€1

€1

£y

187

184

91+21

€T

€1

24

JI7 00€ X -1 q q
a11 00¢ 2 -4 q [
J11 00¢ B3] I-a € q

poyisy (M ) dwey  isulaeg 3830014  TEUT4 TETITUI
uo¥STITTOD
@338 DTUCAIDATH

+(penuyjuod) SUTPOT 10J BIBQ UOTBFTTOD OFISBTUI

*0I° T 31qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961

J. 1. STEINFELD

201>

201>

§_Wo
- €

JUIMMOH aduaiajay

301Xy
*asy

s37UN

(T1-) 0°¢
(z1-) vz
(z1-) €2
(zZ1-) 6°7
(T1-) 1
(T1=) 1°y
@1-) 1°y
(Z1-) 8°7
(zZ1-) 2%
(Z1-) 9%
(T1-) L7t
(Z1-) %5
(1=t
(T1=-)oz°1
(11-)99°¢
(11-)98°¢
(11-)98°1
(T1-)9%°1
(11=-)o1°1
(Z1-) 9%
(z1-) T°8
(z1-) ¢*
(T1=) v°
(Z1-) 0°
(z1-) 2°*
(z1-) o*
(z1-) 8°
(¢1=) ¢
(=) 1°
(z1-) 0°

T TN T WY W W NS ™

Aa3jug
eleq

pajxoday
£313UBND

[ 8]
601
L0T
sot
€01
101
66
L6
S6
€6
16
68
L8

€8
6L
LL
SL
€L
1L
69
L9
S9
€9
19
6S
LS
119
29
15

i

€1

€1

18

€1 411 00€ ax -1
€1 411 00t ax I-a
H> POYIIN (1 ) duag Jzulaeg ss8e201d

UoYSTITOD

Teura TeTaTul

33e3lg DTUOIIDATH

538

*(peaug3lucd) JUIPOT 10J eIBQ VOTSEITO) OTISBTIUI °*0I1°1 2Iqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



539

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961

961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961
961

201>

%01>

201>

Z0

.le mEU

Hlmmau

s _md
- €

S _wd

JuauNo)

2ouaa9yay

aoxxg
e3sy

sJTun

(21-) §°%
(21-) 6°S
(zZ1-) 8°9
(z1-) 0°8
(1=-»1°1
(T1=)z¢°1
(11-)9°2
(T1=-)ree
(Q1=)L°1
(11=-)B1°1
(11-)00°1
(z1-) 9°8
(Z1-) 8°¢
(21-) 8°L
(Z1-) 0°9
(Z1-) 9°¢
(z1-) §°S
(T1=) 0°S
(Z1=) ¥°¢
(Z1-) 1°%

(T1-) T°%
(Z1-) L°¢
(T1-) 8°¢
(21-) 9*%

L1jug
e1eq

paitoday
£3g3uend

124}
STt
€21
12T
611
281
STt
It
601
L01
SO0T
€01
101
66
L6
S6
€6
16
68
L8

€11
134}
60T
L0T
S0T
€01
101
66
L6
6
€6
68
(8
<8
23]
18
6L
LL
SL
€L
174
69
L9
<9
€9
19

N

€T €11 €T aI1 0o¢ ax -
€1 A0 €1 11 00€ X -4
€1 16 €1 411 00€ X I-d
€1 16 €1 a1 00¢ ax -4

‘A poyIay (X ) duwsg, asulreq Ssad0id
UOTSTTTOD

Teury TYerayur

318318 OTUOIIIRTH

*(PINUTIUOD) JUTPO] 10J BIEQ UVOTSTITO) OYiseIaul *(I°1 °Iqel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

540

2?3 102 (@9)
29 002 (39)
A c61 (a)
66T %5T-01 sn w0 %L
861 %51-01 sn os0 G
0Lt %01 1=5c™ 01-) ¥*¢ A ve #
PP L61 (pP)
7A %01 1-5¢ (01-) 1°8 A ve #
0L1 %01 -5 (01-) 2°¢ A vE #
20 161 (o2)
L7AS %01 =5 (11-) g°11 A
oLt %01 1-5¢%° (01-) 6°6 A e #
£91 %02-0T WO, OT S g o
191 202-01 W2y, 01 €°5S 0
0Lt %01 1=5¢™ (01-) 8°¢ A v #
L91 %0T-01 W, o1 L°6S o
q S8I'481 %81 1550 (6 -)10*1 A
L91 %0z-0T W o1 6°22 o
L74 201 LA (11-) §*9 A
oLt %01 -5 (o1-) 0°8 ¥y #
ee S81'p81 201 5% (o1-)s9°8 A
£91 %02-0T W, 01 €11 o
(743 %01 1-5¢™ (T11-) 9°¢ k|
0L %01 1-5e™ ©1-)"L°€ A ve #
191 #02-01 W, 01 €19 0
Judmmo) @oua1a3ay I01ay s3TUn Lx3uy paizoday
*38y e3eq £3t3uend

j3s)
v

v

7

91

114
€1
ST
14
€1
24
114

Y4

St

€y

ST

ST

134
114

I,

61
e
61
09
09
Ye
Y
e
e
vy
9T+21
e
y+L€
kaaA2
v
wh+LE
6S
79+LE
9T+Z1
143
6S
9+LE
9T+C1
42

Y9+LE

T

91
ST
ST
ST
€1
s?
Y4
€1
€y
114
ST
St
174
[
[
<t
£y
174
ST
ST
124
114

1

da-J11 00€ 1 Todaq 1 q
d0-AT1 o0€ ‘1 Todsg f g
40411 62 %y todeg 1 g
h ] 00g NH aseudaq g q
10 00€ 2 aseydaq g €
F o T%m 1% 7 g
11 00€g afmo I-% % g
4 otLe Zos 1% q q
1T oze Ehn -y q a
AT oog Zao -4 a a
11 00¢ oo 1% g 1
AW 0es 2% 11 a q
&I 00€ on ¥ f T
i 00¢ Iy v 1 q
Fln o€ % 1-¥ a q
FL 00€ % 1-d 1 %
A1 00¢ NQ 14 k! q
P 008 %q 1% a q
a1 00¢ %y - q q
e oLe y 1-¥ q a
a1 00€ %y 1% q a
I 00€ Nx -3 q q
ar1 oog ox 1w f f
ZI0 oLe ax I-u q g
a7 oo¢ ox 1w q 1
poylsy (1 ) dusy  asuzaeg ssav01d Teutd Teraful
nOTSTTTOD

3ajelq 9TUOIIDITH

*(PenUTIUOD) SUTPOI A0J BIBRE UOTSTTTO) OTIseTaUT

*0I*T 21qeL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



541

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

902502 %01 1-3e™ (01-)96°0 k!
10290z %61 5% (012 o't ¥
9024502 %01 5w @) T !
902°s0Z %01 ﬁlwnsu (Z1-)88°1 k|
%02 ®3IBQ ON
0T ©leq oN
%02 eleq oN
€0z ¢ 79101 £°c o o0¢fv
€02 é Nsuflc._ 6°C 0 v
€0¢T A 0L°0 <aurs>
€02 A Nsueﬁlc_ 8°77 6 0¢fv
€02 i Nsoflo_ LT o T
€02 & 88°0 <AuEs>
€02 12 Nﬁuflo_ 6°C1 0 1w
€02 & %9101 0L o 0#fv
€02 H %9101 Le 0 v
€07 & 7209101 76 0 v
£0T A vL°0 <QUTS>
70z 207-01  Jwd. 01 16 0
z0t 202-01 Nsuoﬁlc_ 0L 0
(A4 %0Z-01 NEUﬁAIo_ 68 0
707 20701 ;%29 01 €6 o
(4414 202-01 Nauoalo_ 06 2
202 %02-01 Nsuoalo_ %9 0
[AvIA %02-01 uEuoTE 9 o
JudWmo) JJUIAIFIY Io0xxy s3TUn L13jug pe3aoday wm
*38% elBq  £3Tuend

£y
£y

13

€y

Y
£y
€y

(A4

EN

9T+Z1
91+ZT
9T+2T
91421
9T+21
91+21
91+CT
91+21
9T+21
97+21
91+Z1
Lz
9T+Z1
LeL
?1+6
TTTH9TT
s6

113

G

€Y
(%4
124
%4
€y
124
€y
€Y
%
€y
€Y
9
€Y
oy
(A%
12
81
L

aa t00¢ %  youenb a
daa 00¢g % youanh a

ax 400t v youanh a
a3 $00€ oN ydouanh a
a11 %4s a
411 N a
a1t ay a
a11 00€¢ % Todaq 1 q
411 00€ "W 1odsq # «
a1t 00g %y todag % a
411 00€ N Todaq g q
a11 00€ aN todag L e
411 00g aN Todaq q q
411 00€ M Todaq q a1
411 00€ oY Todeq g ¢
a1 00§ oH Todaq q q
a1t 00¢ SH Todaq q q
411 00€ M Todag 1 €
aquen 00€ %1 tedaq 1 %
sTuey 00€g T todag a w
aTueH 00¢ NH Todag q q
aTuen 00g i1 . tedeg q a1
aruey 00€ Y Todaq 4 €
aguey 00g 21 Todaq 1 q
atuey 008 1 1odeg # "

PLUEE A (¥ ) dwog asulaed 89901 Teutq TeETITUT
uoTSTITOD

933§ DTUOAIVITH

*(PSNUTIUOD) BUTPOT I0F BIBQ UOTSFITOD ITISBTAUT

‘01" 1 @19%L

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. |. STEINFELD

ha2

o1z i Tmmao
017 i 1-5¢%
112 %01~ 1-5¢%°
11z #1-§ -3¢
33 [A%4 %S 15T
112 %01~ =S¢
£07°902 %81 15"
[11¢4 1 1-5¢™
1z %01-§ =%
602 %06-01 1=5e™
602 %05-01 =S¢
(¢4 12 (=5
012 H TmmEu
602 %0S-01 1-5¢™
602 %06~01 1-5¢%
£0z°90z %61 =5
60T %05~01 T.mmau
£0Z°90¢ %51 1=-5¢™
602 %05~y -5

807 A st
£0Z°902 %1 1-5¢™
9024502 %01 =S¢
90z°50T %01 15
L0Z°90¢ %St 1-5¢™

qUauwo) 3DU3I333Y 1o0xxy s3ItV
*31sd

(11-) S°€
(11-) T°2
©O1-) 1°¢

6 =) 1°7

(01-) 0°9
(11-) 9°1

(zZ1-) 28

zr-) 9
[CACO TN 4
r-) o9
(z1-) 2°1
(z1-) 28
(Z1-) v°¢
(z1-)88°1
(z1-) 0°1

@-) «

(o1-) ¢
AHHMV 9°1
(01-)96°0
(01-) 0°1

Axjug
eieq

pa3aocay
£313uend

i

et}

oyt

ont

owt

o1

o

r A

it 00¢ a0 youand)
TN 00t mmmu youand
Fig oo i wousmd
a1 00¢ .aomro youanh
Tt aoe T yousmy
a1 00€ Yip  yousm
a4 a0e .wmo youanh
oy 00¢ 40 yousnh
1 00€ .\mo yousnd
e €28 %s  youem
L] £2¢ ™y youany
am 0og % youamd
JIW 00¢ X youand
Ll £7¢ X youanh
il €8 B youand
dd 00¢ Iy youanh
ATW [ X4 v youanh
dd 00€ oN youand
Ekigl €IE BH youany
w3 £S€-867 ay 273e1pey
+youany)
da 00¢ w:mu youand
a= $00€ eho youand
aa $00€ Noo youanh
di 00€ NOU youanh
PCyISH (1 ) duag asulaed sSs9d0ag
UOTSTTTOD

A a
A a
A a
L1 a
A a
i a
P a
.a a
a a
Ja a
A a
| a
a a
.a a
Aa a
a a
a a
a a
a a
(&a

a

a

a

a

TEUTY TeTITUY

23€3g DTU0IIDTI

*(penuT3inod) 2UTpPOY 103 BIBRQ UOISTITOH 2TISBTIUT

*01°T °1qelL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



543

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

012 ¢ Tmmau
(1) ¥4 ¢ almmsu
L0T %81 Tmmsu
012 n Tm nau
10T pAS Tm mau
01z A 1-° mau
Loz pA Twmau
01z 11 Tm mso
60T ¢ ulmn.__u
juemmoO)  JDUIIBITY 10319 sItuf
*38y

(11=-) 2°1 A JIN 00€ [AFL youand La
(21-) z°1 3 I 00€ 8:€5  youemd .
(01-) 6 A aa 00€ 8€y youand i
(€1-) §° 1> 1 &0 00g Y youerd K
©1-) Ty 8 aa 00€ %0 wowend .a
(11-) o°t A Fic| - 00€ [ youanh .a
(01-)69°1 g az 00€ % youemd .
(01-) €< A i | 00€ °x youanb .a
(11-) §°1 El ITH €LE-E67 % youand a
M.Mmmm mmwmmmwm wm MM wm mM pouisy (X ) dwoy  a’ujzaed s$s9001g .?Ewh TeT3ITUY
eIeq A313uEnd UoTSTITO)

93e]1§ DTUOIIDATH

+(penuyjuod) SUTPOI 10j BIBQ UOTSFITOD DFISETUI  *0T°T 9TqEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



. I. STEINFELD

L2z (X To) sanjexadws] MoT fuoFieIndTed paTdnod-aSOTD TEITUBYDSW WNIUEBNY ] I-N+L-A g

922 A 68=1 fsTeriuaiod orajommise L1aeTnBue pue arsyds-Buryzeaaq soaedmod ‘uor3leynOTEd WRJuEN) aH I-04T.-A [

1 Y44 -t ‘SuoyleynoTed TEOYSSBTITWSS SH I-9+HL-A ko4

k{44 uorjeurxoadde usappns Tejuend oY L-M+I-A q

(., W 0°'1 > awncﬂuwﬂm__muumv aanjeiadwal mo7

€22 S GTCT = Ta Eo.&mﬂ_uawu SurTdnod 28072 TE2TUBYDSW Wnjuend B} I-A q

(444 (Z=A%) *sA (1=AV) 10J SIUSWIT2 XTIIBYK I-A a
ax‘ay I-A

122 sTopow TeoT3do pue DABM POIIOJISTP IDPAO~ISITJ fay‘aN‘an +youand q

(144 Butyouandb xo3 mey Suryess Teidusay SNOTIBA youand qa

612 (me1 8uireds) S[uiyousnb Ioz TIpoy SNOTIBA youand) : q

81z 31 000£-001 ‘uor3Ie[noed Tedyueydaw wnjuend 4 A-A X

LS UOTIBTOOSSTP TEWISYI UO J-§ PU® I-A JO 1093FI% ay I-N+L-A X

L€ IBBUTTTOD ‘usppns TedIueydsm unjuend 18 1-A X

06 sTsATeue 2T319109YY31-UOTIEWIOIU] 1 I-A X

68 PIZTOT L 1°0 = Ta ¥ 00ST-00, ‘uorjerndyed L1o03dafea3 Tedysserorsent NH I-A X

(19 JOJRTTIIS0 ISIOR {(-¢ *TROTSSBTOTWAS NH I-A X

L1z SToUURYD Z-() PUB [-) Ud9M3DQ DOUIA3JASJUT pajeTnoTe] e I-A X

912 UOTIBTNOTED TEDISSETD 30eXy ay I-A X
ax‘ay

[4¢4 neT Suyreds mel-i1s9mod {SUOTIBTNOTED K10309fea] TEOISSeTOTseny fay'aN‘an I-A X

(617 *3°1 osTe 39g)
%12 me1 Burfeds meT-i1amod Y 00f = 1 fsuolleTndTed L103d2alexl Teoyssers ayx‘av oy I-A X
€12 0°5 > (8/1 > €*0 fSuorjeInNdTEY TEITI2I09Y) UOTIBWICIUT pue TEOTSSBTI WIS ay 1-A
— squemmoy “pouask szowazey ssev03q —

ULOTSTTTOD

238318 ITUOIIDATT

SUTPOI 103 S3juULWIBAIL TEITI=I03Y]

544

*(pPPnuTiUOD) BUTPOT I0J BIBQ UOISTITO) OTiISeTaur °*O1°1 a7qel

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



545

RATE DATA FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

S9T ‘v91 %01-S  8€°0 411 ¥8 6 f
S9T ‘v91 %01-S  8¥°0 a1t 19 6 q
S9T ‘991 %01-¢  LS°0 11 6¢ 6 q
691 ‘91 %201-9 09°0 a11 €€ 6 a1
9€T %02-01 (23) a1 .r L g
8s1 st 6°L > 1 5 %°Q pajaodax senTeA a1 69-9 q
191 %8 1€°0 411 (A2 9 g
65T 8GT £q pepaodaadng a11 ST-0 a
(4% %t %T°1 10 1
Y€T ¥ 0¢~Z1 ‘¥1ajem ox %L AE+)E9 11 v
L34 A 0€-Z1 3% XIajew ax‘ay‘ay %01 092 a11 v
wwmm“mmmw S3UWWOYH x01xq (s1) poulaR m.m ﬂ” Mm—l_..mm mmmwm_l_w
3189 ejeq 23818 2TUCIIIOTH
BUTPO] I0J €PWIIDJYT SATIRTPRY
€€ @1 = ﬂ.C £10303fea: Teoysserdrsenb pue uorjeuyxoidde uappng ay -4 q
€T uoparemyxoadde uappns ‘£1o03dalea; Tedysser) 9H -1 q
1€2 adouapuadap u.n ‘uoyrjeurxoidde uappng 3K 1-¥ q
06°EH'GT ST = Ta ax‘ay
0€Z S{opow TEOTSSBTITWRS osye {(-f ‘sucyje[nd7ed £10309fe1] TEOTSSET) fay*aN*eH I-94+1-A q
ax‘ay
62 so1109yl I-p @Tdurs jo uostieduwo) ‘ay*aN‘oH I=4+41-A q
axay
822 3 0SE-00€ ‘STSATEUE DFI2108Y3 UOTIBWIOFUT ‘ay N ‘ol L-9+I~A €
J—— sauewmoy “pous saouina sees0d Teratay
UOFSTTTIOD

923IB3S DTUOAIIAITH

*(7enuTjuOD) PUTPOT 10§ BIEQ UOTSTTTO) DFISETAUI  “O[*T 2Tael

J. Phys. Chem. Ref. Data, Vol. 13. Na 2 a2



J L STEINFELD

LA

201 %0€-01 01 atuey s€ L1 X q
591 ‘¥9: %01~ S1°1 a11 x4 A X q
691 ‘97 %01-S [XAR a1 LS 91 X q
€91 ‘¥9I %01~8 9€° 1 ar £9 <1 X g

134 13 (441 10 09 [ X q
69T *¥91 %401-S 1€t A1 €S (21 X E
691 ‘%91 %01~S 3881 a1 €L €1 X 1
$91 ‘491 %015 97"\ 311 11 [ X q
S9T “%91 %01-6 08°0 11 L6 A X 1
G691 ‘491 %01~6 00°1 a1t %9 A X [
691 “¥91 %01-§ 60°1 411 € A X q

JA%4 %8 8€°0 ar 8zt 11 X q

191 %45 1770 a1l 821 11 X g
€91 ‘%91 %01-6 6€°0 a1 971 11 X g
S91 “¥91 %01~5 8%°0 11 (481 11 X g
€91 ‘%91 %01-§ 150 a11 701 11 X 1
<91 ‘991 %01-5 19°0 a1 06 11 X q
S91 ‘7T %01~5 0L°0 411 9L 11 X q
S91 ‘431 %01-5 6°0 11 8 11 X q

991 §ST *Jou Aq papadaadng sd 08-01 X q
<91 ‘991 %01-6 940 A11 68 01 X 1
691 ‘491 %01-S £5°0 A11 oL 01 X 9
691 ‘491 %01~S 690 11 0T 01 X q

ERLERER ) | sJjuaumo) 10119 (sn) poyaay u.m ﬁ> Teutgy TeRTITUL
*3189 eleq 231B31S OIU0IIIITY
aufpoy 103 SAWIISITT AATIETPEY
«(penuz3uod) SUTPO[ 103 BIBQ UOTSTITOD 2FISETUL 0171 ?1qe]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



547

RATE DA1A FOR INELASTIC COLLISION PROCESSES IN DIATOMIC HALOGENS

S91
S91
S91

591
s9t

91

20u21333Y4

6€C
(174
8L1

(4114

9L1
9L

(4114

691

(4114

‘991
‘991
‘991

202
‘991
‘491

‘991

(uojoud 7)
201 [20°0 a1
%01 SI0°0 @
20T 1 a1
20€-01 %1 eTuw
201 B8 a1
8 a1
z°z 411
20€-01 £°c aTueH
%01 £°T J1t
%01 LA a1
%Z0€-01 9°1 afueH
Z0€-0T 260  STuzH
%01 1 411
20€-01 [1941] atueg
%01 L0 411
Z201-¢ 68°0 At
Z0T1-S %60 a1t
%01-S 86°0 Jarrt
20£-01 S6°0 aTueH
201-S 16°0 411
20T-S 96°0 J11
%01-S 16°0 a11
8judWWo) 10113 (sn) PORIR
*38y 238q

LT
L7

44

91
9T+21
9T+21

6L

LL

y1+6
Y1+6
TTTH9TT

917

114

96

01

S6

S8

8¢

LE

T

9%

9
9
[A]
9
€Y
€
€y
oy
oy
43
(4%

1¢4

oz
61
81
8T
8T
81

81

L T I
m

>
a

>
-}

Teutsd TeTITuUL
3383g DTUOAIIITE

QUTPO] 103 SIWTIIITI SATIBTPEY

*(ponufjuod) suypol 107 BIBQ UOTSTTTOD OFISBIAUI  *Q1°T ITQEL

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984



+ uyds zw9IOMU = I pue ‘1P (591 - )

. . L « . I=mA
1=® (s8°z = |f8] ‘= (1= P s
~ AN
(W) N i 24 -
I hm+a.nmz~.mm7_n~v + ui £ 4
gl - g Nn.w.Um z

(oyi= GEmPLRa - P & veatB smaeiny

cagteretay
103 0°1 = (ydouenb)d Iwy3 (@duviazex poysyiqndun) Juawalels OITY
*uaaj® BIPP 2JIAUFY OU INq ‘fy £uv pue 0 = AY 2103 | = q:< apnIdLo)

0 = %% 960 = A ‘8 j_@TMORTOR cwd L 0T X YI'1 = ®

yaga ‘(a) uf sy
0w 2% 60 = A ‘-8 (-°1009T0m Lmd L 01 X Z0°1 = ¥
Y3Is ‘(a) uF sV

RO '70°0 ¥ 860 = A

y3gm ‘(n) ui sy

0°7z = 70 = %% ‘S0°0 ¥ 98°0 » A

yays ‘(a) v sy

“w> g 0T x 9 = °% ‘6107 = A ‘9 [2TMIPTOW (wd (7 O X §C°T = ©
Y3gs ‘(a) vy sy

0~y 'goer = A 18 1-STMIBTORM (WD 4y 01 X 6°1 = ®

I ‘(a) uy ey

. I. STEINFELD

9°CT = ¥ ‘0 = 7% '90°0 ¥ 770 = A

iyam ‘(m) uf wy

*(991)6° 1€ PUR ‘(901)576T ‘(€8)5°0€ ‘(68)0°ST “(g£1)0°9T ‘(z1)6'TT

- mu—,vau ‘600 = & .~|m {-2TRIST0m (WD 11 01 x §°6 = ¥ *g31930me:ed
SugmoTr03d Y3 y3IFs (D XxTpuaddy 99s) mwy Bupfmos g)z ue jo smial uy
pojuesaid 9a¥ 83UDFOJIFP00 232 J236uRIY L3I9uS [BUCTIRIOL TENPTAFIUYL
06 5 V> 0 205 0 = FHy 3418 sjuswoinseom uopIwsyasrod 1eTnoifd

tm 01

X G'E = g LTCT = A ..T.u Hluﬁsuunos nsu Haloﬁ x g*¢l = ® :81933mBied
BupM0TT03 343 Yafa (D Xypueddy 998) mBT Bup[eds §Of UB jo SwId] uj
pajuesaad Baw 8JUPIDL3JO09 918A 193suUel) ABloua [RUOTIBIOL [EMPTAFFUL
+(uopjesjunumod ajeajad

‘ugfaay +*9) a7qeiyaa 4£(qeqoad s} 261%°01% paysyiqed jo oBuwa aemoy Wy
-8ujdde[1aa0 pupq mO13 BUIITNEDI JUIWBANEWIW 3JBI H = A7 U 20432

03 anp A{qeqoad ‘Bupdus(eq pay{EIaP AISTIES 10U 830P (4T<CTIN/(IT+S1N

30 ojawy Nf.maig paysiTqnd Suysn SWFIBIFT SAFIEIPEA 10 PI3IVaaI0)

548

(33)

[€2)]
(29)

(ppP)

(29)

(qq)

(e%)

(z)

£)

(n)

(€]

+uaA}3 BIVP DJIDUYY OV {WEIQ UJ PIAII6QO UOFIBXEBIDI BUCTIBAQIA

<0+lys o THAAy guroness 01y e7 pajiodex anyey

+g3Inea1 [eIvsmpiadxs jo Livmmng

-usaf8 w3Rp 2381 OU (0D U] PAIABQO UOFIBIFIXD [BUOFIBAqEA TITFT L3y
* 51UaweaneBIT

Te3uam}aadxEd 12430 Y3IjA JucwdaiBe lood UF 3q 03 asadde [TY3Is sanres 943
‘yenomof °(8FsATVUB 9Y3 uj pIen sEm 8 0°[) 81 G = (9THZIER) L
JWFIBFIT ATICTPEA ¥ 103 PIITVAIOD UIRG dABY BIBP pildodea g
+PWIIBFIT PAFIPIPEA ID93100U} JO BN PuUR

JUBWIINEWIW D’ yd o3 anp 1 9381 peizodax 3u] ‘peaissqo

1 Po1TOX9~(BR 1°99¢)BH JO UOTIBARTII TBUOFIBIAQ)A pus Supyouanh
a:.vuvkuu.:_u
‘0g § Fa 5 01 203 sjuomaznsesm 1j7ys-aseyd uUOINTOBIL~-MOT

~uoysioaad %0Z-01 UIEm 24 91-01 x 0L7-0G1 mo13 sanyea

$0s 5 ¥a 3 9 103 pezaodex (I ~ n;vcud suofIves 880 Juryousnd
mmu.vwvunuanaw ‘e3gp UOJINTOSIX-MOT

-usalf ejep 2383 ou InG ‘ponri’sqo |puUBq AIFBUBL]

W+ 12+ vE + (0T

B a9pujBwal (Y44 NH sa3joxe Bujyouanb [£33081q jJo g PelIBW ISR

suaayd 21® B3IBP 2381 Ou Inq ‘pIIsa8Bns 8} X + V » @ wWSTUBYDAW
uof3IBIFOXD =< <peaeyndod B} :_me— u} BIIBIS A JO UOFINQFIAISIP PBOIq ¥
+[uoyaBOojunUOD 23BA}Ad ‘uolsnoy *7 °4) °3ma Bujyouanb

o 18303 @43 3O %07 INOgE 10} .mu:=00uu 88381 A + 4 poangRIW ayj Jo ung
ayy igg = Ia 3@ ymad yaga ‘pazefndod ¢y § 3a 5 97 so3vIs TRUOTIBAGTA
3TqBITea °q

4eu souspudadep 2an3awaadwa3 Inq mOT 003 ¢ JO 103VIB] B BB SIIA PIINSEIR

‘a0l ©03
205~ 5T WOTUA ‘1. 01 X 91°T = (86Z)% 89a¥8 ‘Y 86Z = L 38
paienTead "Tn 1-2TM03T0R cwd {1 g-01 4 y-]dx {101 * 8 = {1)4 8919

-uaaj8 BIBp 2381 2afIeAtuenb ou Ing PIA1LsqO 13J6UBII IJEIE-03-2IBIS
+s13a37
983y3 10§ FWO oy O x 089 JO UC}IE 580D FILTL3 [¥303 B ®aodoa osyy

‘A 000y-005 ~ LEVFH3

L
03 Sujpuodsaiied ‘pem Qgg-0y AB1vuP UOFE}TIOO U UOFIdUNy ¥ Bw

uvaalf sijun £1B13}QIB UJ UOFIISS §5019 (1 + () UOFIBIJOXd [BUOTIBAQIA

011 ®Tqel I0F Sjuauwmlo)

1)
(b)
(d)

o)

u)

1)
()]
§]

=)

®
(]

J. Phys. Chem. Ref. Data, Vol. 13, No. 2, 1984
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Table 2.

: Vibt‘ation-Rotation Constants- for‘ the Diatomi(_; :Halogens. »(_;.8‘117 w'lal;ggs 'ivq cm B

o

Electronic
State.

LWeXe. o WaVe Be o %er

Br, X 1.0774° '20.002298 ~  -0.082107  O. 0003187 41404(7', 2.092(-8)"

2.7 5 , 0.0588  0.0008

© 1.6361° =0.009369 0.059589  0.0004891 ~6.637(~6) ~  3.013(-R)

. =0.0040 0.152469  0.000769 '=2.6(=6) -
| -0.0673 " 0.107704"
0.35584 - 0.00261

-0.22 0.2642  0.00498%

-b.ooi7" 0.0568325 '0.0001969 ~ <4.7(<7) -

*2:57 f S0 J1 0 0.0432  .0.0005 :
12069427 <3 32527( 3) 10.244153  0.0015163 ~3.908(-6). L.
,Aaez» = ~2.27337(=4) - i - ;

© Ugte ™ 43.92041(-6) .

+kH4L2595$7W. 475 0 067 ©0.1625 0.

N{@¢zé~= +0.00212

Ler Xt 7seas eas : . 0.516478 . 0.

8167 7 =0LL; 0.3319"

CULSOL. o 0.1141587

0:084832

: :221 1 9. 62 ' S o.0872 0.0017. " 1.0¢=7)

‘Fo : ,..916 64 1T, 236' =0.113 : 0.89019 0. 013847 +0 0001179 7 343(-6) ¢

FI 610.24 . 3.123.  -0.00347 . oanﬁo‘mwmn,

BT M3 2.825 -0.0746.  0.2272  0.00139
L, frto '(b")~” S ) % Sy

| ®»
B o 125.69 0. 76& -0.00178 0.02903 ~ 0.00158: =3.3(s7)°  [[5:4 + 0.9(v+1/2))

"fm' = -0, 0000733

eZ

. _ '8 g==4.7(=8).
gte = +1.03(-6) \

(‘a)’* 'i;,t;é‘tibnl;lv conotants for 3 X v' < 8 fitted to data in Ref. Alo :,55:'
(Bj “For Iz[x b ], take o ’
,cv = 214, 5431(v+1/2) - 0. 616259<v+1/2)2 + 7.507(-5)(v+1/2)3
Sl 263643(-4)(v+1/2)4 + 6. 198129(-6)(v+1/2)5 -2, 0255975(—7)(v+1/z)6
+3. 9662824( =9)(v+1/2)7 = 4.6346554(-11) (v+1/2)8
+25 9330755( 13)(v+1/z)9
; n; -3 7395(—2) - 1.2435(- 4)(vHL/2) + 4.498(- “T)(v+1/2)?
- 1.482(-8)(v+1/2)3 ~ 3.64(~11)(v+1/2)"

D, = 4.54(=9) + 157(-11)(v+1/2) + 7.0(-12) (v+1/2)2
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Table 3.
Mean Thermal Relative Velocities for Halogens and Selected

Collision Partners (300 K), Units of cm sl < 104,

v Self - He Ne Ar Kr Xe
Bry -2.82 12.76 5.95 4.46 3.40 2.97
BrC: 3.32 12.86 6.08 4.63 3.62 3.22
BrF 3.58 12.86 6.15 4.72 3.74 3.35
Brl 2.48 12.73 5.88 4.35 3.26 2.81
Cig 4.23 12.94 6.36 4.98 4.06 3.71
CLF 4.83 13.05 6.57 5.25 4.39 4.06
ol 2.80 12.76 5.95 4,45 3.39 2.96
Fy 5.78 13.24 6£.04 5.71 4.093 4. 64
FI 2.95 12.77 5.98 4,50 3.45 3.03
I, 2.24 12.69 5.83 4,29 3.17 2.71
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Appendix A. Vibrational and Rotational
Energy Levels for the Diatomic Halogens

For applying the scaling laws (Appendix C) for vibra-
tional and rotational energy transfer, and various other pur-
poses, it is necessary to know the amount of energy trans-
ferred in an inelastic collision, and thus the vib-rotational
term values for the halogen molecule. They are given by a
standard Dunham polynomial expansion,

E,=Gu+1/2)+BJJ+1) -—D,; [T+ 1)]?
=w,v+1/2)—o.x,v+ 12 + o0 + 172 + -~
+ [B, —a. v+ 1/2) + 7.l + 1727 + [T + 1)
—D,[TJ+ 112 (A.1)

The constants appearing in Eq. (A.1), taken from the most
recent compilation by Huber and Herzberg,*' are listed in
Table 2. Constants for the very accurately known X '=,*
state of I, are taken from Ref. A2. A highly precise (15—term)
series expansion for the B *[I,, * state of I, is available,*’
but is not required for these purposes. Note the sign conven-
tion that only the first anharmonic term in each series
(@.x.,a.) appears with a minus sign; the signs of all other
terms in the expansion are positive.
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~ Appendix B. Interconversion of Units
Rate coefficient data appear in the literature with a
sometimes bewildering array of units.. We have attempted,
“wherever possxble in this review, to present data in standard

units of cm® molecule=! s, “Other units which are fre-
quently employed mclude relaxatxon times, cross sections, -

and collision probablhtles In this-appendix, we give conver-

sion factors between each of these and standard rate coeﬁi- :

‘cient units:

Relaxation Time

Gencrally gn'en as a pmsurc—tune product (pr) or
()™ !ina multitude of units. We convert ( p7)~" to units of
‘bar~s ~lat 273 Kl bar— 100000 Pa, 1 atm = 101 325
~-Pa): To obtain k incm® molecule s~ at témperature T,

-multiply by 1. 345 10%* T cm?® molecule ™! bar . This can-

~ not be srmply used to convert shock-tube data, since the

ideal-gas law is not necessanly valid at the high pressureand

-temperatures-encountered in these experiments: Therefore,
- we'have left shock-tube data in the (p7) form

Cross Section

. A rate coeﬁiclent can be expressed asan eﬁ'ectxve CTOSS
section by the re]atlonshrp :

,k—va,

‘whereTis the mean thermal relative velocity:( 8kT /)t * for
the collision pair (cm s ') and o has units (cm® molecule ™).
A table of T values for halogens and selected collision part-
ners {at 300 K))is givenin Table 3. An unfortunate ambiguity
which has appeared in the literature is that o is sometimes
taken to be the cross section appearing in Eq. (B.1) and some-
times to be a colhsron distance, so-that:the actual Cross sec-
. ‘tion is 7o . The cross section values reported in this survey

include the factor of 7, msofar as this is clear from the origi--

nal cltdtlou

klfi—de) = (2.11' + l)eXP[(

(Bn'

. 'nsed for k(]—-»O), mtroducmg an addmonal param ter ] *,

- viz.,

c°lllsion Probabﬂity »
Inelastlc colhsmn eﬂiclencres are: sometlmes glven asa

. probability per collision (P ) or reciprocal of a co]hslon num-
- ber (1/Z). To convert to rate coeflicient results; thxs value

must be multlphed bya gas-kmetlc collision tate; to.do so;a
gas-kinetic cross section or colhsron dlameter ‘must be as-f
sumed, making this qnantlty somewhat arbltrary',; Lo AT

APpendlx C. Scalmg Laws for Rotahonal
' Energy Transferl lz o

The most recent R-T measurements in: the B stat _of 12
report data; not as individual rates or cross: sections;
terms of a (j—jr)- scahng law. 84185197 Iy order
reconstruction of individual rates, we. glve that"r
here. The energy-corrected sudden’ (ECS) scahng lawraté fox
a transmon from mmal rotatmnal state J1 fo.final. state Ji ds
given by: e

: ')/"kT"]z-:: e

) (21+ 1)[AJ> ]2k(1—>0 |

‘ X[z((; il

0 0
where the symbols have the fo].lowmg meanmgs: . _\ _

ture;,(." S —3—szmbol
Aj, i 1+1‘2/6
1+1*2 /6

1'—441'ch(]+1/2) B, - D
where v = mean | thermal telative velocxty (see Appende B),
B= rotatlonal constant in cm“ (see Appendlx A),

k(l-—»O)—a[I(I+ )17 T

The'parameters a; y, and I are g1ven in, the footnotﬁs to
Table I; the sum over 1 can be taken over.

Vi "‘]f|<l<l/ +Jfl

with sufficient accuracy. If . » isset equal 1o zero, the mﬁmte-"ﬁ '.
order sudden (IOS) scalmg law is obtained ‘ R
For I#-He collisions, a: modlﬁed expressnon has been:'

kHe(i—0) = all(1+ 1)1~ ’exp[ - 1(1 + 1)/1*(1* )M

These scahng and ﬁttmg laws are discieesd in vantas Aatail
in Ref. 6.. ;





