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Rate Data for Inelastic Collision Processes in the Diatomic Halogen Molecules 

J. I. Steinfeld 

Joint Institute for Laboratory Astrophysics, National Bureau of Standards and University of Colorado, Boulder, Colorado 80309 

and 

Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139 

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
surement, and an error estimate where available. While a large mwss of data is available for 
these systems, there still exist sizable gaps in our knowledge concerning these processes, 
particularly for the interhalogen species. 

Key words: energy transfer; halogens; inelastic collisions; quenching; radiative lifetimes; rotational 
relaxation; vibrational relaxation. 
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446 J. I. STEINFELD 

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 I 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 1967.2 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 (Le.. prelaser) data on relaxation in 
diatomic halogens have been summarized by Stevens.3 A 
partial tabulation of vibrational and rotational energy trans­
fer cross sections for the 12 B state was presented in a confer­
ence report by Steinfeld,4 and experimental data for the in­
terhalogens are available in a review article by Clyne.5 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 
12 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. 6 

2. Methodology 

2.1. Scope 

This review covers kinetic processes, including colli­
sional and radiative relaxation, in the diatomic halogens: the 
four homonuclear species (X2 = Br2• C12, F2, and 12) and the 
six heteronuclear species (XY = BrCI, BrF, Brl, CIF, ClI, 
and FI). All electronic states S 6 eV are included, with the 
following designations: 

X2 XY 

X l'i,t l'i,+ 

A Illlu Illl 

B 311Qu+ 3IIo+ 

D I'i,/ 

E 311og+ 

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. 

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

The extent of available data varies widely from system 
to system, being most extensive for 12 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 di1ferent, systems. For this reason, only a few 
experimental data have been eliminated from this compila­
tion. 

2.2. Search Procedures 

Retrieval ofliterature references was carried out by first 
searching three fairly comprehensive data bases: the JILA 
Atomic Collisions Bibliography,7 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. 

Data entrie~ within each tab1e have been 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 (I )-(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 (Vi,ji' Vf' andjf' 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 cm3 mole­
cule - I s - I. 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 p7, which cannot be simply converted to a rate cop stant 
because the ideal-gas law is not valid at the pressures and 
temperatures used in shock-tube experiments. Radiative (7) 
and other decay lifetimes (T1,T2) have time units (ps, ns, 
etc.). When a cross section (j is presented (units of A 2 or 
10- 16 cm2

), it may be related to an effective rate coefficient 
by 
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Data ctu~cklist: - , inapplicable process; S, sketchy or partial data; X or XX, substantial 

data. 

Molecular 
Formula Quench 

and State E ++ E E ++ V V ++ T V ++ V R ++ T De4l Depol !J.v Trad 

Br2 X(O +) X X S S 
g 

B(Ou+' xx s x xx 

others X X X 

Bra X(o+) X 

B(O+) X x x 

BrF X(o+) 

B-(O+' x x s s x 

BrI X(o+)· x 

B(O+) x 

a2 X(O +) x X xx x 
g 

B(O +) x X x X xx 
u 

otherB X x 

aF X(o+) X x 

B(O+) 

aI X(O+) x S x 

A(l) x X 

B(O-+:, x x x 

F2 X(O +) X X 
g 

others X X 

PI X(o+) 

A'(2) X X 

B(O+) X X X 

12 X(O +) X 
g 

X X X X 

B(O +) XX S xx 
u XX X X X XX 

D(O +) X X u 

others X X 

J. Phys. Chem. Ref. Data, Vol. 13, No.2, 1984 
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k = V(7, (1 ) 

where v 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 'lTd 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 3 n 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 quenchin,e of excited 
halogen atoms (1* or Br*, 5 2Pll2) by halogen molecules is 
assigned to this category on the basis of recent work by 
Houston and co-workers. 131 

(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 
reJease" process, Le., 

12*(vt) + M--+I + 1* + M, 

where vt is a high vibrational level near the dissociation limit 
of an electronically excited 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. 

("1) 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 (T2) are measured by coherent trans;pnt pxppnment", 
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 

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

{sin2 e> or change in MJ 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 

(~V) = 21F;T
eff

' (2) 

(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 colli'Sion rates in 
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 involvjng the baJogen 
systems. 

CT (coherent transient spectroscopy), which includes 
techniques such as optical nutation, photon echo. and free­
induction decay, is used to measure both decay times (TIl 
and dephasing times (T2). Recent comprehensive reviews of 
these techniques have been published. 8 

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

FP (flas.h photoly~is) is used to produce an initial con­
centration of reactive species such as 1* 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 Io-vibrouk 
state, extensive energy-transfer data on the excited elec­
tronic states can be obtained. An earlier version ofthis 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 overalllinewidth, 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 offreedom in the 
gas. By measuring the vibrational and rotational distribu­
tions in the expanded gas, the relaxation cross section can be 
obtained9•10 from the relationship 

A = 2[(r - 1)/1TJ"p/2(mo/llo.xJl/2(uineIPod IkTo) 

X [1 - (T ITon- 1/2(T ITo)(r+ 1)/2(r- I), (3) 

where A is the coefficient of cooling along the flow direction 
x, i.e., 

dEv,r/dx =A (Ev•r - E!~); 

ris the specific heat ratio (CpICv ); rno is the mass of the seed 
gas or diluent; Ilo.x, is the reduced mass of the diluent-halo­
gen pair; Po is the pressure in the source before expansion; d 
is the nozzle diameter; To is the nozzle temperature; T is the 
local translational temperature at x; and Uine] is the relaxa­
tion cross section for G-X2 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 Kand 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. 1 I 

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 1* or Br* atoms. 

CL (chemiluminescence) and DF (discharge-flow) mea­
surements can be used to measure 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 12, 

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 
these summaries, 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,6 is appears that, at least for 12(B 3 n), rotationally 
inelastic energy-transfer rates can be well represented by an­
gular-momentum based scaling laws such as the lOS and 
ECS (see Appendix C). Thus, extensive tabulationofindivid­
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 
seem to have been carried out to any ·great extent, 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 (Vi ij ) states, a vibrationally and rotationally cooled 
beam resulting from supersonic expansion would be re­
quired. Experiments with such sources l37

,151 have explored 
very-low-energy (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 technique139 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. 
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18 
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1000 

1500 

2000 

2500 

3000 

3260 

300 

373 

450 

529 

4-25 

500 

1000 

15UO 

2000 

2100 

4-25 

suo 

1000 

OF 

DF 

SSE 

UA 

ST 

ST 

ST 

ST 

ST 

ST 

UA 

UA 

UA 

UA 

SSE 

ST 

ST 

ST 

ST 

ST 

SSE 

ST 

ST 

Table 1.1. Inelastic Collision Data for Bromine 

~! 

Experimental Data for Bromille 

~! ~! 

o 

o 

o 

o 

4uantity 
~! Reported 

k 

K 

p 

pT 

pT 

PT 

pT 

PT 

pT 

pT 

p 

p 

p 

p 

a 

pT 

pT 

PT 

PT 

PT 

a 

pT 

pT 

Data 
Entry 

6.5 (-10) 

6.0 (-10) 

2.9 (- 3) 

1.8 (- 6) 

0.37 (- 6) 

0.56 (- 6) 

0.94 (- 6) 

1.64 (- 6) 

2.53 (- 6) 

3.30 (- 6) 

1.85 (- 4) 

2.77 (- 4) 

4.55 (- 4) 

7.77 (- 4) 

0.36 

0.064( - 6) 

0.15 (- 6) 

0.27 (- 6) 

0.39 (- 6) 

0.42 (- 6) 

0.23 

0.12 (- 6) 

0.14 (- 6) 

Units 

3 -1 
CIII s 

3 -1 
em s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

1D-16cm2 

bar s 

bar s 

bar s 

bar s 

bar 5 

10-16cm2 

bar 5 

bar 5 

Est. 
Error Reference Comment 

12 

12 

13 

14 

14 

14 

14 

14 

14 

15 

15 

15 

15 

16 

16 

16 

16 

16 

16 

16 

~ 
CI'I 
o 
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~ 

~ 
m 
Z 
-n 
m 
r­
C 
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z 
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~lectronlc State 

Initial Final 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

Collision 
Process Partner Temp ( K) 

V-T Ne 1500 

V-T Ne 2000 

V-T Ne 2140 

V-T Ar 4-25 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-E 

Ar 

Ar 

Ar 

Ar 

Ar 

Xe 

Xe 

Xe 

Xe 

Xe 

K 

H2 

1)2 

°2 

N
Z 

COZ 

N;lU 

SFo 

CH4 

CF4 

1* 

500 

1000 

1500 

2000 

2250 

500 

1000 

1500 

2UUU 

23UO 

4-25 

4-25 

4-25 

4-25 

4-25 

4-25 

4-25 

4-25 

4-25 

300 

Table 1.1. Inelastic Collision Data for Bromine (continued). 

Method Vi jl V f jf 

ST 

ST 

ST 

SS!:: 

ST 

S1' 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

1:IS 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

LH 

Quantity 
Reported 

pl 

pl 

pr 

a 

pr 

pT 

Pl 

pT 

PT 

pT 

pT 

pl 

pT 

pl 

a 

a 

a 

a 

a 

a 

a 

o 

a 

k 

Data 
Entry 

0.21 (- 6) 

0.34 (- 6) 

0.40 (- 6) 

0.18 

0.27 - 6) 

0.18 6) 

0.24 (- 6) 

0.46 (- 6) 

0.66 (- 6) 

0.25 (- 6) 

0.12 (- 6) 

0.12(- 6) 

0.15 (- 6) 

0.17 (- 6) 

(a) 

0.75 

0.82 

0.29 

0.40 

0.73 

2.41 

0.69 

0.98 

0.48 

5.2 (-11) 

Units 

bar s 

bar s 

bar s 

10-16 cm2 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

1O-16cm2 

10-16 cm2 

1O-16cm2 

10-16 ctn2 

1O-16cm2 

W-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

cm3s-1 

Est. 
Error 

10% 

Reference 

16 

16 

16 

9 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

17 

9 

9 

9 

9 

9 

9 

9 

9 

9 

18,19 

Comment 

a 

2J 
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Electronic State 
Collision 

Initial Hnal Process Partner Temp ( K) 

x x 

x x 

x x 

x x 

x x 

x B 

x B 

A 

A A 

A A 

A H 

H 

H 

H 

H 

H 

H 

Ii 

Ii 

B 

H 

B 

B 

H 

V-E 1* 295 

V-E Br* 300 

v-v SiF * llOO 4 

v-v CHelF 2 * llOO 

R-T Br2 18 

Linewidth BrZ 
300 

Llnewldth Ar 300 

Quench 

V-T 

V-T 

E-E 

quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Queneh 

Br 2(X) 293 

Br
2 

293 

Ar 293 

02*(a
1

8) 300 

Br2 300 

Br2 300 

Br z 
Br

2 

BrZ 

Br
2 

BrZ 

Br2 

Br2 

Br
Z 

Br2 

BrZ 
Br2 

300 

300 

300 

600 

300 

300 

300 

300 

300 

300 

300 

Table 1.1. 

Method :! 
FP 

FP 

Mise 

Mise 

SSE 

PB/O 

PR/O 

LIF Thermal 

LIF 11 

LIF 11 

VF 

LIF 1-40 

LIF 2 

LIF 11 

LIF 14 

LIF 16 

LIF 17 

LIF 18 

MEF 19 

LIF 19 

LIF 19 

LIF 20 

LIF 20 

LIF 22 

Inelastic Collision Data for Bromine (continued). 

~! :! 

19,20 

19,20 

23 

23 

0-27 

3-30 

3-30 

48 

95 

3-30 

40 

3-30 

118 

27 

QuaIltity 

~! Reported 

20-60 (n/p 

20-60 /H/p 

k 

k 

k 

k 

k 

k 

k 

k 

k 

Data 
EIltry 

5.6 (-ll) 

4.7 (-13) 

1.7 (-12) 

1.7 (-12) 

6.63 

6.87 

4.7 (-12) 

2.4 (-10) 

1.9 (-11) 

(b) 

(c) 

5.8 (-ll) 

3-10 (-10) 

1.6-7 (-10) 

9.6 (-11) 

3.67 (-10) 

72 

4.2 (-10) 

k 0.5-16.8(-10) 

k 3.4 (':"10) 

k 4.3-16.2(-10) 

a 72 

138 

Units 

3 -1 
cm s 

3 -1 
cm s 

3 -1 cm s 

3 -1 
em s 

MHz/Torr 

MHz/Torr 

3 -1 
cm s 

3 -1 
cm s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

Est. 
Error 

5% 

10-30% 

15% 

15% 

UL 

5% 

15-40% 

15-40% 

10-20% 

3 -1 
em s 10-20% 

10-16cm2 10% 

em3s-1 10% 

3 -1 em s 

em3s- 1 

cm3s-1 

10-16cm2 

1O-16cm2 

15-40% 

10-20% 

15-40% 

10% 

10% 

Reference 

20 

19,21 

22 

22 

9 

23 

23 

24 

24 

24 

25 

26 

27 

28 

28 

29 

30 

31 

32 

28 

29 

28 

31 

31 

Comment 
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c 

d 

d 

d 

d 
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Electronic State 

Initial Final 

B 

B 

B 

H 

B 

H 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Ii 

B 

tl 

B 

tl 

Table 1.1. Inelastic Collision Data for Bromine (continued). 

Collision 
Process Partner Temp (K) Method 

4uench BrZ 300 LIF 

Quench BrZ 300 LIF 

Quench Br
2 

300 LIF 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Brz 
Brz 
Br

Z 

BrZ 

Br
Z 

BrZ 
Br

2 

Br2 

Br
2 

Brz 
Br

2 

Hr2 

Br
Z 

Br
2 

BrZ 

BrZ 

BrZ 

Br2 

Br
2 

Br
2 

Br
Z 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

Vi 

23 

23 

23 

24 

32 

33 

33 

33 

35 

36 

36 

38 

40 

40 

40 

42 

42 

42 

43 

44 

45 

45 

45 

46-47 

~! Vf jf 

3-30 

46 

106 

3-30 

32 

24 

29 

38 

48 

52 

54 

60 

15 

16 

19 

18 

32 

33 

22 

29 

16 

38 

39 

41-42 

Quantity 
Reported 

Data 
Entry 

k 3.8-17.(;(-10) 

k 2.6 (-10) 

c:1 72 

k 3.6-18.8{-10) 

c:1 195 

c:1 179 

o 188 

c:1 169 

c:1 179 

c:1 374 

c:1 107 

c:1 374 

c:1 198 

c:1 220 

c:1 251 

a 229 

c:1 264 

a 245 

c:1 229 

a 229 

a 226 

a 254 

a 273 

c:1 276 

Est. 
Units Error 

(m3s-1 15-40% 

cm3s -1 10-20% 

W-16cm2 10% 

cm3s-1 15-40% 

1O-16cm2 10% 

1O-16cm2 10% 

1O-16cm2 10% 

1O-16cm2 10% 

1O-16cm2 10% 

~0-16cm2 10% 

~0-16 cm2 10% 

1O-16cm2 10% 

~0-16cm2 10% 

1O-16cm2 

~0-16cm2 

1O-16cm2 10% 

10-16cm2 

1O-16cm2 10% 

1O~16cm2 10% 

10-16cm2 10% 

1O-16cm2 10% 

LO-16cm2 10% 

1O-16cmZ 

Lo-16cm2 

Reference 

28 

29 

31 

28 

31 

31 

31 

31 

31 

31 

31 

31 

31 

33 

33 

31 

33 

31 

31 

31 

31 

31 

33 

33 

Comment 

d 

d 

2J 

~ 
C 

~ 
i 
z 
m 
!; 
~ 
n 
(') 
o 
r­r-
Cii 
o 
Z 
-a 
2J o 
(') 
m en en 
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Electronic State 

Initial Final 

H 

B 

B 

B 

B 

H 

B 

B 

B 

B 

B 

B 

B 

B 

13 

B 

B 

13 

Collision 
Process Partner 

Quench He 

Quench He 

4Uench 

Quench 

Quench 

Quench 

Quench 

\../uench 

4Uench 

Quench 

Quench 

Quench 

4Uench 

Quench+ 
V-T+R-T 

Quench+ 
V-T+R-T 

l{Uench+ 
V-T+R-T 

l{Uench+ 
V-T+R-T 

Quench+ 
V-T+R-T 

Queneh+ 
V-T+R-T 

4Ueneh+ 
V-T+R-T 

Ne 

Ne 

Ar 

Ar 

Ar 

Kr 

Kr 

°2 

NZ 

N2 

COZ 

Br2 

Brz 

Brz 

Brz 

Brz 

Brz 

Brz 

Tal:le 1.1. 

Temp ( K) Method 
~.! 

600 LIF 17 

300 MEF 19 

600 LlI!' 17 

300 MEF 19 

300 LIF 2 

bOO LIF 17 

300 MEF 19 

600 LIF 17 

300 HEF 19 

300 MEF 19 

300 LIF 2 

300 MEF 19 

300 MEF 19 

298 LIF 14 

298 LIF 14 

298 LIF 14 

298 LIF 14 

298 LIF 14 

298 LIF 14 

Z98 LIF 14 

Inelastic Collision Data for Bromine (coutinued). 

~! ~! 

4 

1Z 

14 

15 

21 

Z5 

Quantity 
~! Reported 

k 

k 

k 

k 

k 

k 

k 

k 

k. 

k 

k 

k 

k 

k 

k 

k 

Data 
Entry 

3.24 (-10) 

2.9 (-10) 

2.54 (-10) 

3.0 (-10) 

1.7 (-11) 

4.44 (-10) 

4.3 (-10) 

2.80 (-10) 

4.0 (-10) 

4.2 (-10) 

1.0 (-11) 

5.6 (-10) 

6.6 (-10) 

8.0 (-10) 

9.2 (-10) 

7.8 (-10) 

4.7 (-10) 

5.0 (-10) 

6.8 (-10) 

4.1 (~10) 

Units 

3 -1 em s 

3 -1 em s 

3 -1 cm s 

3 -1 cm s 

3 -1 
cm s 

3 -1 em s 

3 -1 cm s 

3 -1 cm s 

3 -1 cm s 

3 -1 cm s 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

3 -1 cm s 

3 -1 
cm s 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

3 -1 em s 

3 -1 cm s 

Est. 
Error 

10-20% 

10% 

10-20% 

10% 

15% 

10-2m~ 

10% 

10-20% 

10% 

10% 

UL 

10% 

10% 

5-20% 

5-Z0% 

5-Z0% 

5-20% 

5-20% 

5-20% 

5-20% 

Reference 

30 

32 

30 

32 

27 

30 

32 

30 

32 

32 

27 

32 

32 

34 

34 

34 

34 

34 

34 

34 

Comment 

A 
C1'I 
A 

~ 
:-

~ m 
Z 
" m r o 



Table 1.1. Inelastic Collision Data for Bromine (continued). 

~lectronic State ::a 
Collision Quantity Data Est. ~ 

Initial Hnal Process Partner Temp ( K) Method v. ~! v
f ~! Reported Entry Units Error Reference Comment m 

--------- ~ --------- C 

Quench+ ~ 
3 -1 l> V-T+H.-T Br

2 293 LIF 14 30 1<. 4.2 (-10) cn s 5-20% 34 ." 
0 

l.{Uench+ 
3 -1 ::a 

1) V-T+R-T elz 2% Lit' 14 4 k 5.7 (-10) CI!l S 5-20% 34 Z m Quench+ 
3 -1 r-

B V-T+R-T Cl2 298 Llf 14 12 k 6.0 (-10) cn s 5-Z0% 34 l> 
tJ) 

l.{Uench+ -I 
3 -1 0 J:\ v-T+l{-T G1

2 298 LIF 14 15 k 5.0 :-10) cn s 5-20% 34 
0 

Quench+ 0 
3 -1 r-H V-T+R-T Cl

l 298 LIt<' 14 25 K 3.9 ~ -10) Cll S 5-20% 34 r-
OO 

lillench+ 
3 -1 5 1> V-T+R-T He 298 LH' 14 4 k 2.3 (-10) Cill s 5-20% 34 Z 

(Jueneh+ " 3 -1 ::a 
V-T+R-T He Z98 LlJ<' 14 12 k 2.3 (-10) em s 5-20% 34 0 

0 
I.{Ucnch+ m 
V-'f+R-T Ar 29H LIF 14 4 k 4.3 (-10) 3 -1 5-20% 34 tJ) ems tJ) 

m 
({ueneh+ tJ) 

3 -1 !S V-T+K-T Ar 298 LIF 14 1<. 4.2 (-10) em s 5-20% 34 Z 
({uench+ C 

f- 3 -1 j; 
" 

B V-T+K-T Ar: 298 LIF 14 12 k 4.5 (-10) ems 5-20% 34 
-I ~ 
0 '< 

Quench+ !I' 
em3s-1 i: 

(") B V-T+R-T Ar 298 LIF 14 14 k 3.2 (-10) 5-20% 34 0 ::r 
CD 

:J: ~ 4Uench+ 3 -1 l> 21 B V-T+R-T Ar 29H LlF 14 21 k 3.9 (-10) em s 5-20% 34 r-
~ 

4Ueneh+ 
0 

C 3 -1 G) 
At B V-T+R-T Ar 298 LIF 14 25 1<. 1.7 (-10) em s 5-20% 34 m , z 
< Quench+ tJ) 

3 -1 ~ !S V-T+R-T Ar 298 LH 14 30 k 2.0 (-10) em s 5-20% 34 
.... 
~ 
Z 
P 
~ 

i ... 
CI1 

0Iloo CI1 
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'< 
!I' Inelastic Collision Data for Bromine (continued). (') Table 1.1-
::T 
CD Theoretical Treatments for Bromine 
~ 
::u Electronic State 11 Collisim 
0 Initial Process Partners ~thod, Comments Reference m 
~S' ---------------- - .... _------

< 
~ ... X V-T II ~emiclassical, collinear 35 
,!I) 

Z X V-T H Classical S-ma t rix 36 
p 
~II.) X V-T H,Ar Quantum mechanical, collinear 37 
cD 
GIl X V-T He Semiclassical, collinear, 200-3UOO K 38 .0-

X V-T He,Ne,Ar Calculation of kinetic coefficients 39 

X V-T He,Ar,Xe Classical trajectories, 1500 K 40 

X V-T Ar Classical trajectories, 3-D 41,42 ~ 

X V-T Classical molecular dynamics, 160,295 K 43 
~ 

Ar rJ) 
-f 

X V-T Ar Classical molecular dynamics; numerical simulation, 295 K 44,45 m 
Z 

X V-T Ar Classical molecular dynamics, 89-1500 K 46 -n m 
X V-T Ar 4rgodic collision theory, 90,295,1500 K 47 

r-
C 

X V-T Ar Classical molecular dynamics, 1500 K 48 

X V-T - Ar Classical trajectory, 2-D, 200-3300 K 49 

X V-T Ar Classical trajectory (Monte Carlo), 300-10000 K 50 

X V-T Br
2 S-matrix calculation vi =1, v f=O; compare with SSH 51 

X V-T Brz ~emiclassical, 3-D, Morse oscillator, 300-900 K 52 

X V-T H2 Semiclassical, collinear 53 

X V-I "H_ " qH K-matrix, collinear 54 

X V-T Br
2 

,HBr,N
2 

,H
2 

Second order distorted-wave approximation 55 

X V-T+R-T Ar Numerical molecular dynamics 56 

X V-T+R-T Ar Effect of V-T and l{-T on thermal dissociation 57 

X v-v Br2 Distorted-wave and close coupling calculations 58 



Table 1.1. [nelastic Collision Data for Bromine (continued). 

Radiative Lifetimes for Broaine :II 

Electronic State Data Est. 
!; 
m 

Initial Final 
~ ~! Method (liS) Error Comments Reference 

~ ----- ---- --------

A X LIF 67 5% Ar matrix, <30 K 59 ~ 
A X LIF 170 5% Kr matrix, (30 K ; 59 :II 

Z 
A X 11 23 LIF 341 15% 24 rn 
A' X LIF 11(+3) 10-15% Ar matrix, <30 K; see note (e) 59 

!; 
UI 
-I 

A' X LI17 6(+3' 10-15% Kr matrix, <30 K; see note (e) 59 n 
A' X LIF 4(+3) 10-15% Xe matrix, (30 K; see note (e) €a 

0 
0 
r-

B X LIlt' 8.0 10% Ar matrix, (3D K .<:9 r-m 
B X LIF 5.3 10% Kr matrix, (3D K 59 S 

Z 
is X LI1" 3.6 10% Xe matrix, (30 K ~O ." 

:II 
B X 0 LIF 7.3 Ar matrix, 4 K 59,61 0 

Q 
B X 0 LIF 8.() Ne matrix, K 59,61 

~ 
B X 0 LIF 6.4 Kr matrix, 4 K 59,61 rn 

UI 

j) X 1-40 LIF Low-resolution measurement, 0.14 , T ( 1.3 ~s 26 Z 
C 

~ B X 2 4-31 LIF 9.5-12.6 5% ,,7 
~ " :7 B X 11 3-30 Lil'" ( f) 15-40% (f) ,,8 0 '< 

!II a: 
() B X 13 SSE+LIF 3.2 10-30% In beam at 18 K 9 n :7 • ::E: 
~ B X 14 SSB+LlF 3.2 1O-3m: 9 :. 
::II 6 ~ B X 14 3-30 LIP (f) 15-40% (n 28 
0 

Ci) ., 
B X 15 SSE+LIF 3.7 10-30% 9 m , z 

0 

~ is X 16 48 LIF 0.11 10-20% 29 

... is X 18 95 LIF 0.03 10% 31 !4 
Z 
9 
It' .... .. 
to CII .. ..... ... 
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" n 
:r Table 1.1. Inelastic Collision Data for Bromine (continued). CD 

? 
21 Radiative Lifetimes for Bromine 

~ 
C Electronic State Data Est. 
J» Initial Final v. ~! Method (\ls) Error Comments Reference 
jr ------- ----- -! ---------
< 
~ .... B X 19 SSE+LIF 4.4 10-30% 9 
~ 
Z 

B 19 3-30 LIF (e) 15-40% (e) 28 p X 

!-' 
... IS X 19 40 LIF 0.31 10-20% 29 
) 
) 

B X 20 3-30 LlF (e) 15-40% (e) 28 

B X 20 118 LIF 0.03 10% 31 

B X 21 SSE+LU' 5.8 1 0-30/~ 9 

B X 22 27 LIF 0.33 10% 31 !-
:-

B X 23 3-30 LIF (e) 15-40/: (e) 28 tJ) 
-4 

B X 23 46 LIF O.S 10-20% 29 m 
Z 

B X 23 106 LIF 0.03 10% 31 ." 
m 
r 

B X 24 3-30 LIF (e) 15-40% (e) 28 C 

H X 25 SSE+LH' 5.7 10-30% 9 

B X 32 32 LIF 3.16 10% 31 

B X 33 24 LIF 0.49 10% 31 

B X 33 29 LIF 0.80 1m: 31 

B X 33 38 LIF 0.41 10% 31 

B X 35 48 LIF 0.49 10% 31 

B X 36 52 LIF 0.40 10% 31 

Ii X 36 54 LIF 0.28 10% 31 

B X 38 60 LIF 0.40 10% 31 

B X 40 15 LIF 3.40 10% 31 

B X 40 16 LIF 3.57 33 
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Table 1.1. Inelastic Collision Data for Bromine (continued). 

Radiative Lifetimes for Bromine 

~~lectronic State 
Initial Final vi ~! Method 

Data 
(us) 

Est. 
Error Comments 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

x 40 19 LlF 3.22 

x 42 18 LlF 3.17 10% 

x 42 32 LIF 1.96 

x 42 33 LIF 1.31 10% 

x 43 22 LIF 3.17 10% 

x 44 29 LIF 3.17 10% 

x 45 16 LIF 3.70 10% 

x 45 38 LIF 1.46 10% 

x 45 39 LIF 1.57 

x 46-47 41-42 LlF 2.70 

Vibrationaily inelastic scattering observed at small angles; collision 

energy 20-:50 eV (Teff ~ 2.5 x 105 - 1.8 x 106 K). 

Proposed mechanism Br2(A) + O2*''' Br2(B,vf) + °2 : no kinetic data. 

Low-resolution measurements of quenching cross sections for 

1 ~ v' ~ 40; superseded by subsequent experimental work. 

Quenching ~ate varies wi th ji; see reference for details. 

A' is tentatively identified as the lowest-lying 3n 2u state. 

Lifetimes given by T;!d = T~l(v') + kv,J'(J'+l). with the follolOing 

parameter 'Talues (units of 8-1). 

v' T~l(v') kv' 

11 1.95(+5) 7.3(+3) 

14 1.35(+5) 6.7(+3) 

19 0.88(+5) 4.9(+3) 

20 1.65(+5) 3.7(+3) 

23 0.64(+5) 3.9(+3) 

24 0.98(+5) 2.7(+3) 

Reference :II ---------
~ 
m 

33 0 
31 ~ 

> 
33 'TI 

0 
31 :II 

31 Z rn 
r 

31 > 
fA 

31 -I n 
31 n 

0 
33 r r 
33 en 

0 z 
"a 
:II 
0 
n rn 
fA 
tn 

'" fA 

Z 
tJ 

~ 
0 
i: n 
% :. 
6 
G) 
m z 
fA 

i 
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CD 
CD .. 

Electronic ~tate 
Collision 

Initial tinal Process Partner Temp ( K) 

x x V-T 

x x V-I-: 

x x V-E 

x x R-T 

tl Quench 

B l{uench 

Jj Quench 

l:S Quench 

1> 4uench 

1:1 4uench 

H Quench 

1:1 Quench 

Ii Quench 

Ii 4ueneh 

B Quench 

IS 4ueneh 

B 1:1 V-T 

1:1 V-T 

H V-T 

H V-T 

B V-T 

B Ii V-T 

C1
2 

1* 

I:Ir* 

C1
2 

BreI 

Brel 

Brel 

e1
2 

C1
2 

G1
2 

G1
2 

G1
2 

He 

Ar 

°2 

Air 

BrCl 

BrCl 

BrCI 

Brel 

BrCl 

elz 

50 

300 

300 

5U 

300 

293 

293 

300 

29) 

3uO 

3UO 

300 

300 

293 

293 

300 

293 

2~3 

293 

2~3 

293 

300 

Table 1.2. Inelastic Collision Data for Bromine Chloride 

Method 

SSE 

LlJ" 

FP 

SSE 

Ln' 

LU' 

LIF 

LU' 

LIF 

UF 

LIF 

LIF 

LIF 

LIF 

LIF 

LU' 

LIF 

LU 

LIP 

1.11" 

LIF 

LIF 

Experimental Data for Bromi~e Chloride 

:1 ~! 

0,1 

4+5 

0,1 

4 4-45 

5 6-55 

10-41 

0,1 

0,1 

3 

4 

5 

6 

3 

~! 
Quantity 

~! Reported 

p 

k 

Ie 

p 

k 

k 

k 

k 

k 

k 

k 

k 

k 

Ie 

k 

k. 

k 

Ie 

k 

I<. 

k 

Ie 

lJata 
Entry 

O.OL 

2.7 (-11) 

2.9 (-14) 

1.0 

1.02 (-12) 

2.2 (-13) 

3.9 (-13) 

1.23 (-13) 

2.7 (-12) 

6.2 (-11) 

9.6 (-11) 

2.1 (-10) 

1.23 (-13) 

1.3 (-12) 

5.8 (-12) 

1.63 (-12) 

3.0 (-12) 

4.0 (-12) 

6.2 (-11) 

9.6 (-11) 

2.1 (-10) 

1.0 (-11) 

Units 

3 -1 cm s 

3 -1 em s 

3 -1 
em s 

3 -1 cm s 

3 -1 
em s 

3 -1 em s 

3 -1 
em s 

3 -1 em s 

cm3s- 1 

:m3s -1 

3 -1 
:m s 

3 -1 
·::m s 

3 -1 c.m s 

3 -1 em SI 

cm3s-1 

3 -1 
em s 

3 -1 
em s 

em3s-1 

em3s-1 

3 -1 
em s 

Est. 
Error 

10% 

10-30% 

20% 

10% 

10% 

20% 

10% 

20-30% 

20-30% 

20-30% 

20% 

10% 

10% 

20% 

10-2m;: 

10-20% 

10-2m;: 

10-20% 

10-201~ 

30% 

Reference Comment 

62 

18,19 

19,21 

62 

63 

64 

64 

63 

64 

65 

65 

65 

63 

64 

64 

63 

64 

64 

64 

64 

64 

66 a 

~ m o 

~ 
~ 

~ m 
Z -n m r­o 



Table 1.2. Inelastic Collision Data for Bromine Chloride (conLnued). 

t:lectronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Hethod v. ji v
f ~! Reported Entry Units Error Reference Comment 

--------- -! -- -- --------- :D 

3 -1 ~ 
Ii II V-T ell 300 LIl<' 3-6 v i +l k 1.1 (-10) em s 40% bS 1ft 

C 
B B V-T CI

Z 
300 LIF 3-6 v.+Z k 3.4 (-11) 3 -1 

40% 65 » 
1. 

em s 

~ B V-T Ci
l 

300 LIF 3-6 v
i
+3,4,5 K 6.Z (-11) 

3 -1 
40% 65 em s .,. 

V-T Gl
Z (-lL) 

3 -1 0 
300 LU 4 k 1.9 em s 30% 66 a :D 

II V-T GIZ 300 LIF K 4.8 (-11) 3 -1 30% 66 a Z em s 
1ft 

3 -1 r-
H V-T Gl

Z 3UU LIF k 9.6 (-11) em s 30% 66 a » en 
-I 
0 

Radiative Lifetimes for Bromine Chloride 0 
0 

Electronic State l.lata Est. r-
r-Initial Final v. ji Methoc ().!s) Error Comments Reference en l. ------- ----- --------- 0 
Z 

IS X 0,1 LlF 13 60% (a) 66 ." 
:D 

B X 0,1 LIF 18.5 ZOY. 63 
0 
n 
rn 

II X 25 LlF 41.5 1-2% 6l en en 
IS X 3 LIF 29 30% (a) 66 

m en 
IS X 3 15-35 LlF 42 5% 65 Z 

0 
~ B X 4 LIF 40 25% (a) 66 ~ "a 
~ 0 '< Ii X 4 4-l5 LIF 40 5% 65 !II 51: 
(') 

B X 5 () LIF 42..7 5% 65 n ~ 
CD % P B X 5 10 LIP 39 5% 65 » 
:II r-CD 0 ~ B X 5 15 Ln' 37.6 5% 65 Ii) C 
I» m 
it B X 5 20 LIF 37.7 5% 65 Z 
< en 
~ B X 5 25 LIF 39.& 5% 65 ... 
!A IS X 5 30 LIP 38 5% 65 
Z 
P Ii X 5 35 LIF 39 5% 65 
j') 

;; IS X 5 40 LIF 39 5% M .. 
c» : ... 
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CD 
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Electronic State 
Initial Final 

B X 

B X 

B X 

B X 

B X 

B X 

B X 

B X 

B X 

~1 ji 

45 

50 

55 

10-41 

10 

13 

16 

19 

Method 

LlF 

LIF 

LlF 

LlF 

LIF 

LIF 

LIF 

LIF 

LIF 

Table 1.2. Inelastic Collision Data for Bromine Chloride (continued). 

Data 
(lJs) 

41.3 

42.2 

42.6 

40 

.91 

.78 

.45 

.35 

.24 

Est. 
Error 

5% 

5% 

5% 

5% 

Radiative Lifetimes for Bromine Chloride 

Comments 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) Rates and lifetimes may be underestimated due to multiple-collIsion 

effects. 65 

Reference 

65 

65 

65 

65 

66 

66 

66 

66 

66 

~ 
m 
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~ 
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m 
Z 
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r 
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Table 1.3. Inelastic Collision Data for Bromine Fluoride ---------------------------------------------------

Electronic titate 

Initial Final 

B 

B 

B 

ti 

II 

D 

B B 

h 

B II 

B B 

B B 

B B 

n B 

B B 

B tl 

B 13 

Jj IS 

B tl 

B B 

Ii B 

Ii B 

B B 

Collision 
l'rocess l'artn:!r Temp ( K) 

Quench Br
2 

300 

Quench ErF 300 

4uench G1 2 29B 

4uench 

~ench 

Quench 

Quench 

~uench 

V-T 

V-'L 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T. 

V-T 

v-'":. 

V-T 

V-T 

V-T 

v-v 

R-T 

He 

Ar 

HGl 

°2 

CHFGl
2 

Ar 

Hel 

°2 

°2 

°2 

°2 

°2 

°2 

°2 

°2 

°2 

°2 

Glib'elz 
1:IrF':X.) 

He 

300 

298 

29B 

298 

29B 

298 

298 

298 

298 

298 

298 

298 

298 

298 

298 

298 

298 

298 

298 

300 

300 

Experimental Uata for Bromine Fluoride 

Method :! ~! 

LIF 6 17+20 

LIF b 17+20 

LIF 3 

LIF b 17+20 

LH 3 

LIF 

LIF Thermal 

LIF 

LlF 3 

LIF 3 

LIF 3 

LIF 

LIF 3 

LIF 4 

LIF 4 

LIF 5 

Ln' 5 

LH b 

LIF b 

LIF 

Lit' 

LIl" 3 

LlF+ME 8 6 

LlF+Nt: 15-23 

~! 

Qu:mtity Jata 
~! Reported ~ntry 

k 1.) (-10) 

k 2.& (-10) 

k (O.L (-12) 

k 

k 

k. 

k. 

k 

k 

k 

k. 

(a) 

K 

(a) 

k 

(a) 

K 

(a) 

I<. 

(a) 

lI. 

k 

k 

ji ±10 K. 

2.0 (-12) 

(O.L (-12) 

12 (-12) 

2.& (-12) 

(-12) 

0.5 (-11) 

(0.25 (-11) 

(-11) 

0.'>0 

3.& (-ll) 

0 • .>2 

2.2 (-ll) 

0.60 

2.L (-ll) 

1.l4 

3.4 (-ll) 

5.2 

12 • .> (-ll) 

(-11) 

3.6 (-10) 

2.'> (-11) 

Units 

em3s-1 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

em3s- 1 

3 -1 
em s 

3 -1 em s 

em3s-1 

3 -1 em. s 

3 -1 em s 

3 -1 em s 

3 -1 em s 

Est. 
Error 

15% 

15% 

UL 

UL 

UL 

30% 

30% 

30% 

30% 

UL 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

30% 

X2 

X2 

Reference Comment 

67 

67 

68 

67 

68 

68 

68 

68 

68 

68 

68 

68 a 

68 

68 a 

68 

68 a 

68 

68 a 

68 

68 a 

68 

68 

69 

69 

:a 
!i rn 
o 

~ 
(I 
:a 
Z rn 

§ 
o 
(') 
o 
r­
r-en 
(5 
z 
"'0 
:a 
o n rn 

~ 
rn 
Z 
o 

~ 
!: 
o 
:J: ,. 
6 
G') 
rn z en 

.. 
en 
(,) 
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~ Table 1.3. Inelastic Collision Data for Bromine Fluoride (continued). 
:D ---------- --------
11 Radiative Lifetimes for Bromine !luoride 

C ; IUectronic State iJata Est. 
Initial Final vi ji Method (l1s) Error Comments Reference 

< 
~ 

------- ----- ---------
.... 
jI) 

Z B X U 16-2t LIF 43.U 1-2% 70 
P 
,!') B X 5-31 LIF 44.0 1-2% 70 

cD H X 2 7-)9 LIF 46.0 1-2% 70 co 
~ 

H X 3 9-42 LIF 43.9 1-2% (b) 70 

H X 3 21 LIF 55.5 <5% 68 

B X 4 3-45 LIF 44.7 1-21. (b) 70 
~ 

B X 4 21 LIF 59.0 <5% 68 :0-

m 
B X 3-3~ LIF 44.2 1-2% (b) 70 -I m 

x 21 LIF 58.9 <5% 68 Z 
." m 

x 6 3-4q LIF 46.3 1-2% (b) 70 r-
C 

H X 6 10 LIF 63.0 <51. 68 

B X 6 17+2L LIF 2S 151. 67 

B X 6 Zl LIF 62.6 <5% 68 

x b 45 LIF 62.1 <51. 68 

x 6 46 LIt<' 513.8 <51. 68 

x 6 47 LIF 50.3 <5% 68 

x b 413 LIF 10.4 <5~~ 68 

X 3-2/ LIF 48.1 1-n (b) 70 

tl X 4-21 LlF 26-16 10% 69 

B X 11 1.11' 63.2 <51. 63 

x 20 LlF 65.2 <5% 68 



Table 1.3. Inelastic ColUsion Data for Bromhe Fluor~de (continued). 

Radiative Lifetime for Bromine Fluoride 

Electronic State Data Est. 
Initial Final v. ~! Method (us) Error Comments Reference 
------- ----- -! ---------

:D 

B X 22-26 LIF )8 10% &9 ~ 
m 

B X 27 LIF )5 10% &9 0 :. 
B X 27 LIF 60.1 <5% 

-I 
68 :. 

" B X 28 LIF 59.4 <5% 68 0 
:D 

B X 29 LIF 1.6 10% 69 Z 
." 

il X 30 LIF 1.16 10% 69 r-
):I-

31 10% 69 
tn B X LIF 0.74 -I n B X 8 1-15 LIF 1.74-1.02 69 0 

II 8 2-27 1-2% 70 0 X Ln' 0.3-1.7 r-r-
B X 16 LIF 0.95 10% 69 en 
B X 8 17 LlF 0.86 10% 69 

(5 
Z 
." B X 8 18 LIF 0.ge 10% 69 :D 
0 

B X 8 19 LIF 0.71 1()% 69 0 

B X 20 LIF 0.57 10% 69 i 
B X 8 21 LIF 0.53 10% 69 m 

Z 
B X 8 23 LIF 0.48 10% 69 C ~ 

~ '1J B X 8 24 LlF 0.45 10% 69 ::r 
'< 0 , 

B X 8 25 LIF 0.40 10% 69 i: (') n ::r 
69 CD B X 8 26 LIF 0.34 10% 

% i:I » 21 B X 8 27 LlF 0.38 10% 69 r-~ 0 
C B X 8 28 LIF 0.24 10% 69 Ii) 
lit rn , 

IS X 8 29 LlF 0.14 10% 69 Z 

~ tn 
B X 8 30 LIF ().17 10% 69 

..&. 

jI) 

Z B X 8 31 LIF O.ll 10% 69 
P 
~ (a) Quantity reported68 is the ratio k(v+V+l)/k(v+v-l). 

i .. 
Higher values of T for v - 3-7 are reported. 68 en ... (b) en 
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~ 
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p 
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i 
.A. 

t:lectronic State 
Collisior. 

Initial l"inal Process Partner 

X X V-E 1* 

X X V-E Br* 

Electronic State 
Collision 

Initial Process Partners 

X E-E 

Electronic State 
Initial Final v. ~! -! 

Ii X 2 

Ii X 3 

B X 4 

Table 1.4. Inelastic Collision lJata for Bromine Iodide 

Experimental Data for Bromine Iodide 

Quantity Data Est. 
Temp ( K) Method 

~! ~! ~! ~! Reported Entry Units Error Reference Comment 
--------- ---------

293 LIF 6.6 (-11) 3 -1 cm s 10% 18,19 

300 FP 1.0 (-12) 3 -1 cm s 10-30% 19,21 

Theoretical Treatments for Bromine Iodide ------------------------------------------------------

Method, Comments Reference 

Theory for curve crossing to H' (0+) state and predissociation 72 

Radiative Lifetimes for Bromine Iodide ------------
Data Est. 

Method (llS) Error Comments Reference 

LIF 0.54 1 O~~ 73 

LIF 0.55 10% 73 

LIF 0.55 10% 73 

~ 
en 
en 

~ 
:-

~ m 
Z 
" m 
r c 
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o :r 
CD 

~ 
:D 
11 

r 
~ 
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.$A 
Z 
P 
jIo) 
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I .. 

Electronic ::>tate 

Initial Final 

x 

x 

x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

A x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

Collision 
Process Partner 

E-E Ar* 

E-E Kr* 

E-E Xe* 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-I 

V-I 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-I 

V-T 

Gl
2 

GIl 

Gl
2 

CI
Z 

GIZ 

Gl
2 

GIL 

Gl
2 

Gl2 

GIl 

ClZ 

GI
Z 

Gl
2 

CI
Z 

G1
2 

el
2 

GI
Z 

Cl
Z 

CIZ 

GIl 

Gl2 

Temp ( K) 

300 

300 

300 

298 

370 

387 

440 

477 

528 

290 

273 

293 

303 

313 

323 

241 

291 

347 

415 

400-1400 

578 

658 

924 

1451 

Table 1.5. Inelastic Collision Data for Chlorine 

Method 

OF 

DF 

DF 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

UA 

ST 

ST 

SI 

SI 

ST 

Experimental Data for Chlorine 

~! ~! V f 

Quantity 

~! Reported 

k 

k 

k 

p 

p 

p 

p 

p 

p 

pT 

pT 

PT 

pT 

PT 

pT 

pT 

pT 

PT 

pT 

pT 

pT 

pT 

pT 

PT 

Data 
Entry 

7.1 (- 10) 

7.3 (-10) 

7.2 (-10) 

2.33 (- 5) 

4.65 (- 5) 

5.ll (- 5) 

7.91 (- 5) 

1.06 (- 4) 

1.49 (- 4) 

3.4 (- 6) 

6.Z0 (- 6) 

5.0 (- 6) 

4.6 (- 6) 

4.Z (- 6) 

3.8 (- 6) 

6.4 (- 6) 

4.2 (- 6) 

2.6 (- 6) 

1.6 (- 6) 

(a) 

0.69 (- 6) 

0.42 (- 6) 

0.14 (- 6) 

0.08 (- 6) 

Units 

3 -1 em s 

3 -1 em s 

3 -1 em s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

bar s 

Est. 
Error 

20-30% 

20-50% 

20-50% 

20-50% 

20-50% 

Reference 

12 

12 

12 

15 

15 

15 

15 

15 

15 

13 

74 

74 

74 

74 

74 

75 

75 

75 

75 

76 

77 

77 

77 

77 

Comment 

a 

2J 

~ 
a 

~ 
g 
Z 
rn 
~ 
~ 
n 
(') 
o 
r­
r-
iii 
6 z 
" 2J o 
(') 

~ 
tn 
Z 
a 

~ 
a= n 
::J: ,. 
£) 
Q 
rn z 
tn 

.. 
m ..... 



!­

" ::r 

~ 
(") 
::r 
CD 

? 
21 
~ 
o 
1 
< 
~ .... 
!'" 
z 
9 
~ .... 
CD co 
~ 

Table 1.5. 

Electronic State 
Collision 

Initial .Hnal Process Partner Temp (K) Method 

x x V-T 

x x V-T 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-I 

x x V-T 

x x V-T 

x x V-E 

x x V-E 

x x V-v; 

x x v-v 

x ~ Dephase 

x J) lJephase 

x lJephase 

x lJephase 

x B Uephase 

x ti Linewidth 

He 

He 

He 

HZ 

HCI 

HCI 

riCl 

UCI 

N
Z 

CO 

co 

co 

co 

CO 

1* 

1* 

Br* 

CO(v=l) 

Ar 

Ar 

Ar 

Ar 

Ar 

Cl
2 

291 

578 

1370 

291 

291 

347 

400-1400 

400-1400 

291 

241 

291 

347 

415 

400-1400 

291 

300 

300 

300 

300 

4 

4 

4 

4 

4 

300 

UA 

ST 

SI 

UA 

UA 

UA 

ST 

SI 

UA 

UA 

UA 

UA 

UA 

ST 

UA 

LIr' 

1RF 

1-'1' 

IRF 

1'8/0 

Pll/O 

PB/O 

pB/O 

pB/O 

PB/O 

Inelastic Collision Data for Chlorine (continued). 

~! ~! ~! 

o Thermal 

10 

11 

12 

13 

14 

17+19 

Quantity 

~! Reported 

p 

pT 

pT 

p 

p 

p 

PT 

PT 

p 

p 

p 

p 

p 

pT 

p 

k 

k 

k 

k 

I2 

T2 

I2 

T2 

TZ 

2-30 8V/p 

Data 
Er.try 

1.0 (- 3) 

0.0]4(- 6) 

0.01 (-6) 

1.16 (- 3) 

7.4 (- 3) 

.027 

(b) 

(c) 

2.1 (- 5) 

2.1 (- 3) 

4.0 (- 3) 

7.3 (- 3) 

.012 

(d) 

1 .. 7 (- 3) 

5.0 (-14) 

2.0 (-14) 

2.2 (-14) 

7.4 (-17) 

1.1 (- 6) 

0.9 (- 6) 

0.4 (- 6) 

0.4 (- 6) 

0.3 (- 6) 

8.13 

Units 

bar s 

bar s 

bar s 

bar s 

bar s 

3 -1 
:m s 

:m3s-1 

3 -1 :m s 

lJS 

IJs 

lJS 

I-Is 

).IS 

11Hz/Torr 

Est. 
Error 

20-50% 

20-50% 

20-30% 

20-30% 

20-30% 

30% 

10% 

10-30% 

20% 

5% 

Reference 

7S 

77 

77 

75 

75 

75 

76 

76 

75 

75 

75 

75 

75 

76 

75 

18,19 

78 

19,21 

79 

80,81 

80,81 

80,81 

80,81 

80,81 

23 

Comment 

b 

c 

d 

e 

f 

J:I,. 
0') 
0) 

!-
:-

~ rn 
Z 
"" rn 
r­
C 
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Table 1.5. Inelastic Collision Data for Chlorine (continued). 0 

~ 
Electronic State ~ 

Collision Quantity Data Est. ." 
Initial Final Process Partner Temp ( K) Method 

~! ~! ~! ~! Reported Entry Units Error Reference Comment 0 
------- ------- --------- --------- :a 

Z 
3 -1 rn 

B QUench CIZ 298 LIF 5 k 6.4 (-12) em s 10% 82 ~ B Quench Cl
2 0-40 (-12) 3 -1 83 300 LIF 7-12 k em s 17% -I 

3 -1 n 
E 4Uench Cl2 300 LIF 20 k 0.53 (-10) em s 10% 84 n 

Quench 298 5 k 4.9 (-12) 3 -1 UL 82 
0 H Ar LIF em 5 r-

3 -1 t: 
E Quench Ar 300 LIP ZO k 0.53 (-10) em s 10% 84 en 

3 -1 6 
B Quench °2 298 LIF k 1.0 (-11) em s UL 82 Z 

3 -1 "G 
H Quench N

Z 
298 LIF 5 k 1.0 (-ll) em s UL 82 :D 

0 
Quench+ n 

3 -1 m E V-T+R-T Cl
2 298 LIF 13 k 1.8 (-10) em s 5% 85 

m B B V-T CI
Z 298 LIF 5 k 1.7 (-11) 3 -1 50% 82 em s 

B B V-T CI
Z 

300 LIF 10 0-40 13 k 5.6 (-11) cm3s -1 17% 83 i 
3 -1 CJ 

~ B B V-T Cl
2 300 LIF 11 0-40 13 k I.Z (-10) cm s 17% 83 

~ ." 
3 -1 :T 

B B V-T el2 
300 LIF 12 0-40 13 k. 1.5 (-10) 17% 83 0 '< em s 

" 3 -1 IC 
0 D Quench. CI

Z MEf'(g) k 1.2 (- 9) cms 10-20% 86 n i 
~ D Quench Ar MEF(g) k 1.6 (-10) 3 -1 10-Z0% 86 % em s ,. 
:II 

3 -1 § CD D Quench Kr }OlEF(g) k l.b (-10) 10-20% 86 :"" em s 
0 
III m , z 
< en 
f! .... 
~ 
z 
!l 
~ 

cD 5 Q) • 
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Electronic State 

Initial 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Collision 
Process Partners 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-'£ 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T+V-V 

V-T+R-T 

v-v 

R-T 

I{-T 

Cl 

CI 

Gl 

GI,M 

G1
2 

Gl
2 

GI Z 

G1
2 

G1
2 

GI
Z 

CI Z 

"H2" 

H
Z

,N
2 

Hel,DCl 

Ar,Kr,Xe 
matrix 

Gl
2 

Ar 

CIZ 

Gl
2 

Rigid surface 

Table 1.5. Inelastic Collision Data for Chlorine (continued). 

Theoretical Treatments for Chlorine 

Method, Comments 

Information theoretic analysis 

Information theoretic synthesis, 1100 K 

Monte Carlo quasiclassical trajectory, 500-1500 K 
v

i
"'O,l,3,7,14 

Information theoretic analysis 

SSH theory, compared potentials 

Semiclassical non-Markovian master equation 

::i-matrix calculations; compared wi th SSH 

Analytical classical mechanics, 25u-1479 K 
Calculation of Zvib 

1 + 0 transition probability, 250-500 K 

Semiclassical, 3-D; Morse oscillator, 300-900 K 

WK.B calculation of vibrational transition probability, 250-2000 K 

Partial wave calculation 

Second order distorted-wave approximation 

Monte Carlo quasiclassical trajectory, 800-2100 K 

Q1lantum mechanical theory of vibrational relaxation in low tenperature solids 

Perturbed stationary state calculation, collinear collision 

Effect of V-T and I{-T on thermal dissociation 

Distorted-wave and close coupling calculations 

E~act classical calculation, 100-600 K 

Sudden and quasiclassical calculations 

Reference 
---------

87 

88 

89 

90 

91 

92 

51 

93 

94 

52 

95 

96 

55 

97 

98 

96 

57 

58 

99 

100 
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Table 1.5. Inelastic Collision Data for Chlorine (continued). 

Radiative Lifetimes for Chlorine 
:zJ 
:. 
-I 

Electronic :ltate Data Est. rn 
Initial Final '1. ji Method (l1s) Error Comments Reference C 
------- ----- 1 --------- :. 

~ 
A' X LIF 76(+3) Ar matri:<, 4 K 10: a 

:D 
A' X LIF 83(+3) Ne matri:<, 4 K 10; Z 
A' X LIF 55(+3) Kr matri:<, 4 K 10; m 

~ B X 16 LIF 305 81 
-I 

B X 4-31 LIF 78 5% (h) 101 n 
0 

H X 8 5-34 LIF 78 5% (h) 102 0 
r-
r 

B x 9 10-40 LIF 87 5% (h) 102 Ui 
B X LO 10-31:1 LIF 87 5% (h) 102 6 

Z 

B X Ll 6-36 LlF 72-114 5% (h) 102 " :zJ 

B L2 2-11:1 LIF 88 5% (h) 102 
0 

X 0 
rn 

B x )L2 LH" 0.003 5% (h) 102 en 
~ 

B X L3 J' LIF (i) lU-20i~ 103 en 

H x L3 J' LIF (j) 85 Z 
0 

~ 
"D B X L4 J' LIF (i) 10-20% 103 ;; 
:r d ~ H X L5 J' LIF (i) 10-20% 103 B: 
0 :r B x L6 J' LIF (i) 10-20% 103 n 
~ % 

::D B X L8 J' LH (i) 10-20% 103 
,.. 

II 8 =-- B L9 J' (i) 10-20% 103 
0 X LIF 
DJ m , 

B X 21 J' LIF (i) 10-20% 103 Z 
< en 
~ B X 22 J' LIF (1) 10-2U% 103 
.... 
Co) 

J' w B X 23 LIF (i) 10-20% 103 
Z 
P 
,!') 

i ~ ..... • ... 
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Iable 1.5. Inelastic Collision Data for Chlorine (continued). 

Radiative Lifetimes for Chlorine 

Electronic State 
Ini tial Final 

B X 

B X 

B x 

B X 

:! 
24 

24 

25 

25 

j, 

J' 

J' 

J' 

J' 

Method 

LIF 

LIF 

LIF 

Data 
(]ls) 

(i) 

(j) 

(i) 

LIf (j) 

Est. 
Error 

10-20% 

10-20% 

D MEF(g) 0.003 10-20% 

(a) a,2-a,2 vibrational relaxatlon time pr Ibar. s 4.81 x 10-10 

exp[74 I-1/3 - 537 I-1 J. 

(b) a,2-HCR. vibrational relaxation time pr Ibar. s 

exp[-3.64 I-1/3 J. 

(c) C~2-DC2 vibrational relaxaLon time pr/bar's 

exp[20.9 I-1/3 J. 

(d) C22-CO vibrational re1axati(ln time p~ {bar' s 

exp[40.6 T- 1/3 J. 

4.83 x 10-8 

7.99 ;< 10-9 

2.60 :< 10-9 

Comments 

(e) * Remeasurement of the I -C:. 2 quenching rate coefficient gives a value 

substantially different froIT that previously reported18 (S. Leone, 

private communication). 

(f) From line width measurements in Ar matrix at 4 K. 

(g) Synchrotron radiation source. 

(h) Lifetimes may be systematically too low; revised values have been 

reported. 82 

Reference 

103 

85 

103 

85 

86 

(1) 
-1 -1 

Lifetimes gillen by r rad = i: 0 (v') + kv' J' (J'+I), with the following 

parameter values (units of s-I): 

v' 
-1 

"I' 0 (v') kv' 

13 1.31(+6) 7.1(+5) 

14 1.54(+6) 5.9(+5) 

15 1.85(+6) 5.3(+5) 

16 1.81(+6) 4.1(+5) 

18 1.83(+6) 3.8(+5) 

19 1. 21(+6) 4.2(+5) 

21 1.23(+6) 2.9(+5) 

22 1.21(+6) 2.4(+5) 

23 1.89(+6) 1.6(+5) 

24 1. 41(+6) 1.7(+5) 

25 1.60(+6) 1.2(+5) 

(j) 
-1 -1 

Lifetimes gi'ren by T rad = To + <v' J'(J'+1), with the following 

parameter values: TO = 3.5 ]lS, le13 = 8.2(+5) s-l, k24 = 1.0(+5) s-l, 

k
2S 

= 1.1(+5) s-l. 
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Table 1.6. Inelastic Collision Data for Chlorine Fluoride 

Experimental Data for Chlorine Fluoride 

I!:lectronic :Jtate 
Collision 

Initial Final Process Partner Temp (K) l-1ethod 
~! 

x X V-T CIF 500-1000 

X X V-T Ar SUO-1000 

X X Linewidth Ar 80-121) 

X X Linewidth. O
2 80-121) 

X X Linewidtll N2 aU-120 

(a) elF-elF vibrational relaxation time pr!baros 

exp[50.S7 T-1!3]. 

ST 

:JT 

IRA 

IRA 

1M 

3.1S x 10-9 

(b) C.tF-Ar vibrational relaxation time pi /bar- s = 1.214 x 10-9 

exp[6S.44 T-1!3]. 

~! 

(c) Line widths reported for v 1 + 0 transition in cryogenic solutions 

(liquid Ar, 02' N2). 

~! 
Quantity 

~! Reported 

Data 
Entry 

pi (a) 

pi (b) 

(c) 

(c) 

(c) 

Units 

bar s 

bar s 

Est. 
Error 

30% 

30% 

Reference Counnent 

104 a 

104 b 

IDS c 

105 c 
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~ 
~ 
n 
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6 
G) 
rn z 
tn 

.. -.. w 



~ 
'V =r 
~ 
(') 
:r 
CD 

~ 
2J 

11 
c 
III 

1 
~ 
..A 

~ 
Z 
~ 
~ 

co 
CD ,. 

Electronic State 

Initial l"inal 

x 

x 

x X 

x x 

x x 

x x 

x x 

x X 

x 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

tl 

tl 

Table 1.7. Inelastic Collision Data for Chlorine Iodide 

Collision 
Process Partner Temp (K) Method 

J.<:-E Ar* 300 DF 

E-E Xe* 300 DF 

~E ~ H3 ffiF 

V-I-: I* 

V-E Br* 

V-v HC1 * 
Linewidth ell 

Linewidth ClI 

Linewidlh 

({uench Cl 2 

Quench ClI 

4uench 

4uench 

Quench 

({uench 

Quench 

({uench 

Quench 

4uench 

({uench 

V-E 

Quench 

({uench 

Cll 

Ne 

Ar 

Xe 

H2 

D2 

Hel 

CO
2 

SFo 

CO 

(;11 

ell 

300 IRF 

300 FP 

30U HIT 

30U PH/M 

30U PS/M 

300 PH/O 

3UU LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

30U LU' 

300 LIF 

30U LIF 

300 LlF 

3UU LIF 

30U LlF/IRA 

296 LIF 

298 LU' 

Experimental Data for Chlorine Iodide 

~! ~! ~! 

o o o 

u o 

3 

17 

44 

Quantity 
~! Reported 

6'IJ/p 

Data 
Entry 

6.1 (-10) 

5.0 (-10) 

2.3 (-11) 

3.3 (-11) 

9 (-13) 

0.04-0.4 

6.6 

4 b.'IJ/p 11 

5-42 (c) 

2.2 (-11) 

3.0 (-10) 

(d) 

4.5 (-12) 

4.7 (-12) 

4.2 (-12) 

1.5 (-11) 

1.46 (-11) 

4.6 (-11) 

3.0 (-11) 

1.5 (-11) 

(e) 

2.2 (-10) 

2.7 (-10) 

Units 

3 -1 
~m s 

3 -1 
~m s 

3 -1 
~m s 

c.m3s -1 

3 -1 em s 

MHz/Torr 

MHz/Torr 

3 -1 
:m s 

3 -1 :m s 

3 -1 :m s 

3 -1 
em s 

3 -1 
:m s 

3 -1 
em s 

3 -1 
:m s 

3 -1 
·:m s 

:m3s -1 

cm3s-1 

,:m3s-1 

:m3s-1 

Est. 
Error 

10% 

15% 

10-30% 

XI0 

20% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

20% 

20% 

Reference 

12 

12 

18,19 

78 

19,21 

106 

107 

108 

109 

110 

110 

III 

110 

110 

110 

110 

110 

110 

110 

110 

112 

67 

67 

Comment 

a 

b 

c 

d 

e 
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Table 1.7. 

IUectronic State 
Collisim 

Initial Final Process Partner Temp ( K) Method 
---------

H Quend. ClI 298 LIF 

H Quench ell 298 LIF 

H Quench ClI 298 LIF 

H Quench ClI 298 LIl<' 

II Quench ell 298 LI1' 

H Quench ClI 298 LIF 

Electronic State Data 
Initial Final v. 

1 ji Hethod (liS) 

A X LIE 

A X LIF 405 

A X LIF 410 

A X LIF 415 

~ A X LU 460 
"'0 ::r 

A X LU 44U '< 

" 0 A X LIF 260 ::r 

~ A X LIF 290 
:D 
~ A X 3-5 LIF 300 
C 
I» A X 4-6 LIF 170 , 
< A X 6-8 LIF 110 
~ .... A X 7-9 LlF 110 jt) 

Z 
P A X 8-10 LIF ::S00 
,!'o) 

CO 
CD .. 

Inelastic Collision Data for Chlorine Iodide (continued). 

Quantity Data 

~! ~! ~! ~! Reported Er.try 

2 19 k 2.7 (-10) 

2 24 k 2.2 (-10) 

2 26 K 1.5 (-10) 

2 43 k 2.0 (-10) 

2 53 It 1.6 (-10) 

2 63 k 2.2 (-10) 

Radiative Lifetimes for Chlorine Iodide 

Est. 
Error Comments 

superceded by 110 

10% ). 589 nm exc 

10% ). 604 nm exc 

10% ). 
exc = 607 nrn 

10% >. '" 661 nrn exc 

10% A .. 669 nrn 
exc 

Ar matrix <25 K 

Ne matrix <25 K 

30% 

30% 

30% 

30Y. 

30% 

Units 

3 -1 cm s 

3 -1 cm s 

cm3s-1 

cm3s-1 

3 -1 
cm s 

cm3s-1 

Est. 
Error Reference 

---------

20% 67 

20% 67 

20% 67 

20% 67 

20% 67 

20% 67 

Reference 
---------

111 

110 

110 

110 

110 

110 

113 

113 

114 

114 

114 

114 

114 

Comment :a 
~ 
1'1'1 
a 

~ 
~ :a 
Z 
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(5 
z 
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fI) 
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8 
1'1'1 
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Table 1.7. Inelastic Collision Data for Chlorine Iodide (continued). 

Radiati ve Lifetimes for Chlorine lodide 

Electronic State 
Initial nnal 

~! ~! Method 
Data 
(IJ s) 

Est. 
Error Comments 

A X 9-12 LIF 200 30% 

A X 12-15 LIF 250 30% 

A X 13-16 LIF 275 30% 

A X 15-18 LIF 275 3m~ 

A X 17-Z1 LIF 200 30% 

B X 17 LIF .60 20% 

B X 44 LIF .57 20% 

B X 2 24 LIF .42 20% 

B X 26 LIF .45 20% 

B X 2 43 LU' .23 20% 

B X 53 LIF .56 20% 

X 2 63 Lll' .22 20% 

B X LIF '1=1.25 Xe matrix, 4.2 K 
T
2
=1.9 

B X LIf T
1
=1.57 Kr matrix, 4.2 K 

T
Z
=2.23 

B X LIF T1=1.9 Ar matrix, 4.2 K 
T2=2.S6 

B X LIF T1=2.28 Ne matrix, 4.2 K 
T2=3.36 

-----.--

(a) Fl 5/2+ 7/2. 

(b) Fl 11/2 + 13/2. 

(c) Collision-free optical line widths of 0.04-0.08 cm-1 measured for 

= 5-39, increasing tc 0.17 cm- l for j '" 42. These are interpreted 

a nonradiative decay ute of from 4 to 50 x 109 s-1. 

(d) Self-quenching rate measured as (2.2-2.5) x 10-10 cm} mo1ecu1e-1 s-l, 

now superseded. 110 

(e) Very little vibrational excitation found in CO; no kinetic data given. 

Reference 

114 

114 

114 

114 

114 

67 

67 

67 

67 

67 

67 

67 

115 

115 

115 

115 
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Tab~e 1.8. Inelastic Collision Data for Fluorine 

Experimental Data for Fluorine ::a 
~lectronic State ~ 

Collision Quantity Data Est. m 
Initial Final Process Partner Temp ( K) Method :! ~! :! ~! Reported Entry Units Error Reference Comment a 

--------- --------- ~ ,.. 
X E-E Ar* 300? k 7.5 (-10) 3 -1 12 " Olt' em s 0 

3 -1 :D 
X J!:-E Kr* 3UO? UF k 7.'1. (-10) em s 12 Z 
X J!:-J!: Xe* 300? DF 7.5 (-10) 3 -1 m 

k em s 12 
~ 

X X V-T F2 301 UA pT 20.9 (- 6) bar-s 116 en 
-I 

X X V-T F 375 UA pT 10.8 (- 6) bar-s 116 n 
2 n 

X X V-T F2 500-1300 ~T pT (a) bar-s 30% 117 a 0 .... .... 
X X V-T He 500-10'>U ST pT (b) bar-s 20% U8 b en 
X X V-T Ar 500-131)0 ST pT (c) bar-s 30% ll7 c 0 

Z 

X X lot-T F2 14 LO-16 cm 2 119 
." 

~SE a XI 
.:m3s- 1 0 

0' Quench 1'2 300 HE l< 3.5 (-10) 10% 120 n 
m 

D' Quench Xe 300 ME k 1.55 (-10) :.m3s-1 10% 120 en 
en 

3 -1 m 
D' ({uench NF3 300 ME k 4.1 (-10) :m s 10% 120 en 

Z 
f- a 
"a Theoretical Treatments for Fluorine ~ ~ Electronic State 
() Collision 

~ 
~ n CD Initial Process Partners 'tethod. Co:nments Reference 
ill ---------------- --------- :z: 
:II 

,.. 
~ 8 c X V-I Ar,He ~alculated shock tube results. 450-1250 K 121 
II) (see refs. [117, 118]) m , z 
< X V-T+R-T 1'2 Semiclassical calculation. 3-D, rotation included; T = 45U-1250 K 122 U'J 
~ 
j) X V-T+R-T Ar ~ffect of V-T and R-T on thermal dissociation 57 

Z 
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cD 
01) 
olio 

(a) 

(b) 

(c) 

Electronic State 
Initial Final 

3
U 2g x 

:! ~! Method 

ME 

F2-F 2 vibrational rela1tation time pr Ibar· s 

exp[65.2 T-1/3 ]. 

F2-He vibrational relaxation time pr Ibar- s 

exp[47.2 T- 1/3]. 

F2-Ar vibrational relaxation time pr!bar-s 

exp[96.97 T-1/3 ]. 

Table 1.8. Inelastic Collision Data for Fluorine (continued). 

Uata 
(us) 

0.U41 

Est. 
Error 

10%? 

9.50 x 10-10 

6.71 x 10-10 

1.77 x 10-10 

Radiative Lifetimes for Fluorine 

Comments Reference 

120 

-----------------------------------------------------

0l:Io 

~ 

!=-
:-

~ m 
Z 
." 
m 
r 
c 



~ 

" ;:,' 

~ 
(') 

;­
;! 
:II 
!L 

J 
~ 
..... 
~ 
z 
P 
.!" .... 
! 

Electronic State 

Initial Final 

X B 

B 

B 

B 

Is 

.IS 

.IS 

B 

B 

B 

8 B 

B .IS 

.IS B 

.IS .IS 

8 .IS 

B .IS 

B B 

is B 

D' 

D' 

D' 

Process 

E-E 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

Quench 

Quench 

Quench 

Collision 
Partner Temp ( K) 

NF*(b1 E+) 300? 

He 300? 

Ne 300 

Ar 300 

Kr 300 

Xe 300 

F2 300 

O
2 

3001 

N2 300 

SF
6 

300 

He 300? 

He 300 

He 300 

He 300 

He 30u 

N2 300 

N2 300 

N2 300 

Ar 

NF3 

CF31 

Table 1.9. Inelastic Collision Data for Fluorine Iodide 

Method 

CL 

OPL,:'IF 

LrF 

LIF 

LIF 

LIF 

LH' 

OPL 

LIF 

LIF 

OPL 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

EB+m 

EB+M:i: 

EB-H-E 

~xperimental Data for Fluorine Iodide 

~! ~! 

Thermal 

3 

3 

3 

3 Thetlnal 

3 Thermal 

4 Thermal 

4 Thermal 

3 Thermal 

3 Thermal 

4 Thetmal 

V f 

0<V
f

<8 

2 

4 

3 

5 

2 

4 

3 

Quantity 
jf Reported 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

Da:a 
En:ry 

5.6 (-11) 

<1.0 (-14) 

<1.0 (-14) 

<1.0 (-14) 

<1.0 (-14) 

<1.0 (-14) 

3.5 (-12) 

)4.0 (-13) 

<1.0 (-14) 

<1.0 (-14) 

1.2 (-11) 

5.8 (-12) 

1.0 (-12) 

8.3 (-12) 

1.7 (-12) 

2.8 (-12) 

4.9 (-13) 

4.2 (-12) 

2 (-13) 

5 (-11) 

4 (-10) 

Units 

3 -1 em s 

3 -1 em s 

em3s-1 

3 -1 em s 

em3s-1 

em3s -1 

3 -1 em s 

3 -1 em s 

3 -1 
em s 

3 -1 
:m s 

3 -1 em s 

3 -1 em s 

:m3s-1 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 
em s 

3 -1 em s 

tm3s-1 

3 -1 em s 

cm3s-1 

Est. 
Error 

LL 

UL 

UL 

UL 

UL 

UL 

20% 

LL 

UL 

UL 

40% 

40% 

40% 

40% 

40% 

40% 

40% 

Reference Comment 

123 

124,125 

125 

125 

125 

125 

125 

1Z4 

125 

125 

124 

125 a 

125 a 

125 a 

125 a 

125 a 

125 a 

125 a 

126 b 

126 b 

126 b 

:a 

~ 
c 
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z 
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CD Table 1.9. Inelastic Collision Data for Fluorlne Iodide (continued). 
~ 
::D Radiative Lifetimes for Fluorine Iodide 
~ 
C ~lectronic State Data Est. 
!» , Initial Final v 

!:! 
Hethod (1Js) Error Comments Reference 

------- ----- -:! ---------
~ .... 
,SA B X 0 5-45 LIF 7.0 5-10% ( c) 127 
Z 
!:t H X 3-4S LH' 0.7 5-10% ( c) 127 
.!" 
cD B X 2 3-4E LlF 7.1 5-10% (c) 127 
CD .e-

B X 3 3-50 LlF 0.9 5-10% (c) 127 

B X 4 3-59 LU' 7.4 5-107- (c) 127 

B X 5 3-57 LIi" 8.1 5-10% (c) 127 

B X 0 3-57 LIF 8.2 5-10% (c) 127 
~ 
:0-

M X 4-57 LlF 8.6 5-10% (c) 127 
til .... rn 

B X Ii 5-52 LIF 8.6 5-10% (c) 127 Z 
B X 8 53 LIF 5.7 5-10% (c) 127 ;II ,.. 

C 
B X 8 54 LIF 2.4 5-10% (c) 127 

X 9 LIF 4 X2 67 

B X 9 0-6 LlF 8.8 5-10% (c) 127 

B X 9 7-14 LIF 1.1 5-10% ( c) 127 

H X 10 0-21 LIF 0.3-0.7 5-10% ( c) 127 

B X CL Reports, = 1 ms, which is incorrect 128 

D' A' BB 0.015 126 

(a) Pre I Imi nary rates, based on t ime-resol ved measurements. 

(b) Unpublished data. 126 

(c) Radiative lifetimes given for indlvidual J states. 127 
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Electronic State 

Initial }o'inal 

x 

x X 

x x 

x x 

X x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

J( x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

Process 

E-E 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

Collision 
Partner Temp ( K) 

0Z*(b1
t) 300 

12 295 

12 

12 

I2 

I2 

He 

He 

He 

He 

He 

He 

He 

Ar 

Ar 

Ar 

Ar 

Ar 

Ar 

Ar 

H2 

HZ 

))2 

385 

453 

526 

300 

1500 

2000 

2500 

3040 

500-4000 

300 

1180 

1500 

2000 

2500 

300 

300 

)0 

Low 

30 

Table 1.10. Inelastic Collision 1ata for Iodine 

Experimeotali>ata for Iodine 

Method :1 ~! 

LIF 

OA 

UA 

UA 

UA 

LIF 40 

ST 

ST 

ST 

ST 

ST 

BS 0 

LIF 40 

ST 

ST 

ST 

ST 

8T 

LlF 40 

ME Activated 

SSE 

SSE 

SSE 

~! 

o 

o 

o 

Quantity 
~! Reported 

k 

p't 

Data 
Entry 

2.0 (-11) 

1.70(- 7) 

p't 1.07(-7) 

p't 0.8o( - 6) 

p't 1.03(- 7) 

k 5.6(-11) 

p't 0.20(- 6) 

p'f 0.31(- 6) 

P'I O.45( - 6) 

p'I 0.63(- 6) 

No Data 

(a) 

k 3.1 (-11) 

No Data 

pT a.20( - 6) 

pT 0.31(- 6) 

pT O.E3(- 6) 

p'I 1.32(- 6) 

k 2.2 (-11) 

k .OI-L (-12) 

a/a(He) 3.3 

o/a(He) 7.1 

a/a(He) 3.L 

Units 

~m3s-1 

bar s 

bar s 

bar s 

bar s 

3 -1 
em s 

bar s 

bar s 

bar s 

bar s 

3 -1 em s 

bar s 

bars 

bar s 

bar s 

3 -1 em s 

3 -1 em s 

Est. 
Error 

15% 

20% 

20% 

20% 

XIO-X20 

30-40% 

10% 

3U-40% 

Reference Comment 

129 

130 

IS 

13 

15 

131 

132 

132 

132 

132 

133,134 

135 a 

131 

133,134 

132 

132 

132 

132 

131 

136 

10 

137 

10 
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5 
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z 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision 

Initial Final l?rocess Partner Telllp (K) Method 
~! ~! v

f 

Quantity 
jf Reported 

Data 
Entry 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T 

x x V-T+R-T 

x x V-T+R-T 

x x V-T+R-T 

x x V-T+R-T 

x x V-T+R-T 

x x V-T+R-T 

x x V-T+K-T 

x x V-E 

x x V-E 

D
Z 

°2 

0Z(a Ill) 

Low 

300 

300 

1 
Olea tJ) 300 

N
Z 

30 

co 

CO
2 

CF4 

ClHb 

C
2

F
b 

C:l'8 

i-C
4

H
lO 

n-C
4

H
lO 

12 

12 

12 

12 

12 

°2 

°2 

1* 

1* 

30 

30 

300 

30 

30 

30 

30 

30 

30 

30 

300 

300 

300 

300 

300 

300 

300 

300 

300 

SSE o 

ME Activated 

ME Activated 

ME Thermal Thermal Activated 

SSE o 

SSE o 

SSE o 

ME Activated 

SSE o 

SSE o 

SSE o 

SSE o 

SSE o 

SSE o 

SSE o 

DP o 13+15 

SEP 11 36 11 

OPL 42 

OPL 64 

OPL 90-100 

DP 52 

DP 36 

AA 

FP 

34 

a/aCHe) 7.6 

it 0.5-5 (-11) 

k 0.3-3 (-10) 

it 7 (-15) 

a/aCHe) 13 

a/aCHe) 24 

a/ aCHe) 76 

k 3 (-10) 

a/aCHe) 78 

a/aCHe) (20 

a/er(He) 185 

a/ er( He) 49 

alcr(He) 240 

a/ er( He) 270 

a!cr(He) 330 

a 

k 

k 

k 

cr 

(J 

k 

k 

82 

(e; 

2.] (-10) 

3.8 (-10) 

10.3 (-10) 

60 

60 

3.6 (-ll) 

3.u (-11) 

Units 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

10-16em2 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

Est. 
Error 

10% 

X10-X20 

X10 

XlO 

30-40% 

30-40% 

30-40% 

X10-X20 

30-40% 

UL 

30-40% 

30-40% 

30-40% 

30-40% 

30-40% 

10-16em2 10-20% 

10-16em2 10-20% 

3 -1 em s 

3 -1 em s 

10% 

10% 

Reference 

137 

136 

136 

136 

10 

10 

10 

136 

10 

10 

10 

10 

10 

10 

10 

138 

139 

140 

140 

140 

141 

141 

142,143 

144 

Comment 

b 

e 

.:. 
CD 
t\) 

~ 
:-

~ m 
Z 
'TI m r­
C 
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J 
g 
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I'.:lectronic State 

lnitial Final 

x x 

J{ x 

x x 

J{ x 

x x 

x x 

x x 

x x 

J{ x 

x x 

x x 

J{ x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

J{ x 

x x 

x x 

J{ x 

x x 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Collision 
Process Partner Temp ( K) 

V-E 1* 300 

V-E 1* 300 

V-E 1* 293-1000 

V-I!: 1* 293 

V-I!; 1* 293 

V-I!: 1* 297 

V-I!: 1* 339 

V-E 1* 356 

V-I!: 1* 380 

V-E 1* 410 

V-E 1* 30U 

V-E 1* 3UO 

V-E Br* 3UO 

V-V 80
2

(1UO) 300 

R-T He U.S em-l 

H.-T He 0.7 em-I 

No-T He 1.0 em-l 

K-T He 1. b em-I 

H.-T He 2.0 em-l 

No-I He 2.7 cm-l 

No-T Ne U.S clll-l 

R-'f Ne 1.0 em-I 

No-T Ne 2.0 em-l 

No-T Ne 3.0 clll-l 

Method 
~! ~! ~! 

AA 

IRF 

FP 

LIF 

ED 

FP 

Fl:' 

FP 

FP 

Fl:' 

LH' Thermal Thermal 40 

LIF Thermal Thermal All 

FP 

LIF-IR 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

SSE 

Quantity 

~! Reported 

Data 
Entry 

3.6 (-11) 

3.0 (-11) 

(d) 

3.1 (-11) 

2.4 (-11) 

1.1(-11) 

0.65(-11) 

0.27(-11) 

0.22(-11) 

0.3:(-11) 

k 8.6 (-13) 

4.6 (-12) 

1.8(,(-12) 

pl' 3.0 (- 9) 

67 

49 

36 

26 

23 

21 

106 

56 

33 

27 

Units 

3 -1 em s 

3 -1 
em s 

em3s -1 

Est. 
Error 

10% 

3% 

em3s -1 10% 

3 -1 
em s 15% 

3 -1 
em s 

3 -1 em s 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

em3s-1 50% 

em3s-1 100% 

em3s-1 10-30% 

bar s 12% 

1O-16cm2 

lO-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

10-16cm2 

lO-16cm2 

Reference 

145 

78 

146,147 

18,19 

148 

149 

149 

149 

149 

149 

131 

131 

19.21 

150 

151 

151 

151 

151 

151 

151 

151 

151 

151 

151 

Comment 

d 

e 

e 

e 

e 

e 

f 

:D 

~ 
in 
C 

!4 
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Table 1.10. 

I!:lectronic ~tate 
C,>llision 

Initial nnal Process l'artner remp (K) Method 

x x 

x x 

x x 

x x 

x x 

x x 

x IS 

x B 

x B 

x B 

x 

x B 

x B 

x B 

x Ii 

x B 

x B 

x B 

x B 

x B 

x IJ 

~ 

B 

R-T Me 

R-T Ar 

it-T AI' 

R-T Ar 

R-T Ar 

R-T Ar 

E-E ° *(bl~+) 
2 g 

E-E C4H
b
O

Z 

l.inewidth 12 

L.inewidth He 

l.inewidth He 

Linewidth Ne 

L.ineWid th Ne 

L.inewidth Ar 

L.inewid th Ar 

L.inewidth Kr 

L.inewidth Kr 

L.inewidth Xe 

Anewidth Xe 

"inewidth N2 

3.7 cm-l 

o.~ cm-1 

1.0 cm-l 

1.5 cm-l 

2.0 cm-1 

2.5 cm-l 

300 

3UO 

300 

300 

300 

300 

300 

300 

300 

300 

300 

3UO 

300 

E-E NZ*(A31:+) 300 

12 

AI' 

~uench Hr') 3UU 

SSE 

~~E 

SSE 

SSE 

~SE 

SSE 

CL 

LIF 

pB/O 

DP 

UP 

DP 

D1' 

Dp 

UP 

DP 

UP 

UP 

UP 

Raman 

DF 

LIF 

LIF 

LIF 

Inelasti~ Collision Data for Iodine (continued). 

~! ~! ~! 

Thermal All 

Thermal 

43 

43 

62 

43 

62 

43 

62 

43 

62 

43 

62 

25 

b2 27 

62 27 

15,11; 

Quantity 

~! Reported 

a 

a 

a 

a 

a 

a 

It 

12 I:J.V/p 

I:J.V/p 

bV/p 

I:l.v/p 

I:l.v/p 

!J.v/p 

llV/p 

uv/p 

I:l.v/p 

I:l.V/p 

I:l.V/p 

46 !J.V/p 

k 

a 

25 

87 

70 

51 

45 

43 

Data 
Entry 

(g) 

2.38(-10) 

7.9 

0.24 

4.14 

0.43 

2.11 

0.31 

2.96 

0.33 

2.64 

0.41 

2.92 

4.2 

6.9 (-12) 

(i) 

(i) 

130 

Units 

1O-lbcm2 

1O-16cm2 

1O-16cm2 

10-16cm2 

1O-16cmZ 

10-16cm2 

3 -1 
em s 

MHz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

11Hz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

MHz/Torr 

cm3s-1 

1O-16cm2 

Est. 
Error 

10% 

20% 

30% 

10-20% 

Reference 

151 

151 

151 

151 

151 

151 

152 

153 

23 

154 

154 

154 

154 

154 

154 

154 

154 

154 

154 

155 

156 

157 

157 

158 

Comment 

g 

h 

~ ... 

f-
r-
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'" Z 
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'" 6 
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Electronic State 

Initial Final 

B 

B 

B 

Ii 

B 

Ii 

B 

Ii 

B 

B 

B 

Ii 

B 

B 

B 

Ii 

B 

B 

B 

b 

B 

B 

B 

B 

Collision 
Process Partner 

Quench Br
2 

Quench Br
2 

Quench Br
2 

Quench 

Quench 

l/Uench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

4uench 

Quench 

lluench 

Quench 

Quench 

Quench 

12 

12 

12 

12 

12 

12 

12 

I 
2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Temp ( K) 

30U 

300 

300 

300 

300 

403 

4tH 

576 

61B 

663 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

Table 1.10. Inelastic Collision Data for Iodine (continued~. 

Method 

LIF 

LIF 

LU' 

LIF 

LH' 

LU' 

LIF 

LlF 

LlF 

LIF 

LIF 

LU' 

LIF 

LIF 

Mt:lo' 

Ml!:lo' 

L1F 

LH' 

LlF 

LlF 

L1F 

LIF 

LlF 

MEl<' 

~! 

19 

23 

26 

0-25 

6 

6 

6 

6 

6 

() 

6 

6 

6 

6-70 

6-8 

8-10 

9 

9 

9 

9 

10 

10 

10 

10-14 

~! 

32 

32 

32 

33 

39 

61 

84 

20 

70 

89 

~! 
Quantity 

~! Reported 

k 

k 

cr 

cr 

cr 

a 

cr 

cr 

159 

151 

111 

Data 
En:ry 

(j) 

3.9L(-10) 

4.4~(-10) 

4.7'>(-10) 

4.37( -10) 

4.9L(-10) 

6.5 (-10) 

3.65(-10) 

201 

5.2~(-10) 

(k) 

280 

170 

218 

228 

231 

240 

212 

225 

215 

330 

Units 

LO-16cm2 

LO-16 cm2 

LO-16cm2 

Est. 
Error 

10-20% 

10-20% 

10-20% 

3 -1 
em s 20% 

em3s-1 20% 

cm\ -1 20% 

em3s-1 20% 

,:m3s -1 20% 

cm3s-1 20% 

:m3s -1 10-20% 

10-16cm2 5% 

:m3s -1 (10% 

LO-16cm2 

10-16cm2 

10-16cm2 5-10% 

10-16cm2 5-10% 

1O-16cm2 5-10% 

10-16cm2 5-10% 

10-16cm2 5-10% 

10~16cm2 5-10% 

10-16cin2 

1O-16cm2 

5-10% 

Reference 

158 

158 

158 

159 

30 

30 

30 

30 

30 

30 

160 

161 

162 

158 

163 

163 

164,165 

164,165 

164,165 

164,165 

164,165 

164,165 

164,165 

163 

Comment 

k 

::D 

~ 
III 

~ ,. 
2J 
::D 
Z 
III r-

~ 
(; 
n o r­r-en 
(5 
z 

" :a o n 
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Table 1.10. Inelastic Collision Data for Iodine (continue:l). 

Electronic Htate 

Collision 
Initial Hnal Process Partner Temp (K) Method 

is 

is 

B 

B 

B 

Jj 

~ 

15 

~ 

B 

B 

B 

rl 

~ 

B 

6 

QUench 

Quench 

QUench 

Quench 

Quench 

{{Uench 

Quench 

Quench 

Quench 

Quench 

Quench 

4Uench 

~uencl1 

Quench 

Quench 

Quench 

Quench 

4Uench 

Quench 

!..1uench 

Quench 

Quench 

Quench 

<{uench 

12 

12 

12 

12 

12 

12 

12 

12 

12 

Lot 

12 

I2 

12 

I2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

30U PS 

300 L1F 

300 Ln' 

300 LI1<' 

300 LIF 

300 LIF 

300 L1F 

300 L1F 

300 L11.<' 

300 LIF 

300 LIF 

300 LIF 

300 Ln' 

)00 LIF 

300 MEl.<' 

300 CT 

300 LIF 

300 LIF 

300 LIF 

300 LIF 

30U LIF 

30U LIt' 

300 LIF 

30U MKF 

:! 

10-80 

11 

11 

11 

11 

11 

11 

II 

12 

12 

12 

1) 

13 

14 

15 

15 

15 

lo 

17 

13 

18 

18 

18 

18-22 

~! 

8 

76 

90 

102 

112 

126 

128 

32 

64 

97 

11 

73 

53 

37+44 

bO 

63 

57 

27 

37 

58 

85 

104 

~£ 
Quantity 

~£ Reported 

a 

(] 

C1 

C1 

(I 

C1 

a 

(] 

(} 

a 

(1 

k 

(1 

a 

(J 

<1 

C1 

a 

C1 

(} 

(J 

]);tta 
E:1try 

(1) 

223 

226 

225 

231 

228 

214 

204 

210 

213 

220 

205 

208 

201 

5.6 (-10) 

221 

201 

195 

207 

221 

217 

214 

217 

446 

Units 
Est. 
Error 

10-16 
cm

2 5-10% 

10-16
cm

2 5-10% 

1016cm2 5-10% 

lO-16cmZ 5-10% 

10-16 
cm2 5-10% 

1O-16em2 5-10% 

10-16
cm2 

LO- 16cm2 

1O-16
cm

2 

10-16 em2 

1O-16cm2 

1O-16em2 

lO-16cm2 

3 -1 
em s 

1O-16cm2 

1O-16
cm

2 

1O-16cm2 

1O-16
cm

2 

1O-16cm2 

10-16cm2 

1O-16cm2 

lO-16cm2 

1O-H)cm2 

5% 

5-10% 

5-10% 

5-10% 

5-10% 

5-10% 

5-10% 

10% 

5-10% 

5-10% 

5-10% 

5-10% 

5-10% 

5-10% 

5-10% 

Reference Comment 

166 

164,165 

164,165 

164,165 

164,165 

164,16S 

164,165 

161 

164,165 

164,165 

164,165 

164.16~ 

164,16~ 

164.16~ 

167 

168 

164,165 

164,165 

164.165 

164 t 165 

164,165 

l64,lM 

164,165 

163 

1 

~ 
Oi:) 
~ 

:-
:-
(II 

"' Z 
~ 
r o 
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SA 
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Electronic State 

Initial Final 

H 

~ 

tl 

H 

tl 

tl 

8 

H 

tl 

H 

H 

8 

H 

Ii 

H 

H 

H 

B 

~ 

Ii 

IS 

B 

B 

H 

Collision 
Process Partner 

4uench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

~uench 12 

Quench 12 

Quench 12 

Quench 12 

~uench 12 

Quench 12 

~ench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 12 

Quench 

Quench 

12 

12 

Temp ( K) 

300 

300 

300 

370 

300 

373 

400 

500 

600 

300 

296 

300 

300 

293.5 

300 

411 

462 

538.4 

605.2 

300 

300 

300 

300 

Table 1.10. Inelastic Collision Data for Iodine (continuedl. 

Method 
~! 

LIF 19 

LIF 20 

LIF 21 

M1!:F 25 

MEF 25 

M£F 25 

MEF 25 

MEF 25 

MEF 25 

MEF 25 

LIF 32 

LIF 40 

LIF 40 

Ln' 43 

LIF 43 

LIF 43 

LIF 43 

LIF 43 

LIF 43 

LIF 43 

LIF 43 

MEF 50 

ME~' 50-60 

LIF 62 

~! ~! 

96 

40 

116 

34 

34 

9+14 

79 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

16 

29 

Quantity Da:a 
~! Reported Entry 

209 

206 

173 

7.6 (-10) 

8.4)(-10) 

9.2g(-10) 

9.3)(-10) 

1.0&(- 9} 

:<. 1.25( - 9) 

(m) 

204 

126 

198 

k 4.7 (-10) 

k 8 (-11) 

CJ 201 

k 1.4 (-10) 

2.3 (-10) 

k 2.8 (-10) 

It 3.0 (-10) 

a 201 

a 

a 

9.58(-10) 

766 

235 

Units 

1O-16cm2 

10-16 cm2 

LO-16cm2 

3 -1 
.:m s 

3 -1 
:m s 

:m3s -1 

3 -1 :m s 

3 -1 
:m s 

:m3s -1 

10-16cm2 

1O-16cm2 

10-16cm2 

3 -1 
em s 

3 -1 em s 

10-16cm2 

3 -1 em s 

em3s-1 

3 -1 em s 

3 -1 
em s 

1O-16cm2 

em3s..,1 

1O-16cm2 

10-16cm2 

Est. 
Error 

5-10% 

5-10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

30% 

10% 

10% 

10% 

5-10% 

20% 

5-10% 

Reference 

164,165 

164,165 

169 

170 

171 

171 

171 

171 

171 

172 

169 

173 

169 

174 

175 

169 

175 
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176 
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':able 1.10. 

Electronic State 
Collision 

Initial Final Process Partner Temp (K) Method 

tl 4uench 

H Quench 

tl Quench 

b ~ench 

H Quencn 

tl Quench 

H Quench 

Quench 

tl Quench 

.t) Quench 

.t) Quencn 

H Quench 

B (~uench 

H Quench 

B Quench 

B Quench 

Quench 

H Quench 

.t) Quench 

.t) Quench 

Quencll 

.t) Quench 

tl \.1uench 

B Quench 

12 

12 

12 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

He 

J
He 

He 

296 LIF 

300 LlF 

300 L11o' 

88U HEF 

3uO L1F 

293 LIF+ME 

300 LIF 

300 MEF 

300 MEl' 

JOO f'!r;F 

300 L1F 

300 L1F 

3UO L1F 

300 MEF 

300 HEF 

293 11EF 

370 MEF 

293 MEl-' 

300 11F 

JUU LIF 

30U NEF 

JOO MEF 

37U HEF 

30U LI1' 

Inelastic Collision Uata for Iodine (::ontinued). 

~.! ~~ ~! 

62 

62 27 

62 27 

25 

b 32 

6 32 

6-11 

6-8 

8-10 

10-14 

11,13 

11-13 

12,14 

15 37+44 

18-22 

25 34 

25 34 

25 34 

43 12+16 

43 12+16 

50 29 

50-60 

25 34 

32 

Quantity 

~! Repor~ed 

(J 

k 

(J 

k. 

(J 

k 

(] 

(] 

(] 

(] 

a 

a 

(J 

k 

(J 

k 

k 

k 

k 

(J 

k 

(] 

236 

Data 

Entry 

3.75(-10) 

236 

1.72(-10) 

0.82 

0.75(-12) 

1.38 

<0.3 

1.57 

1.88 

0.44 

1.10 

1.07 

0.75(-11) 

3.1 

(m) 

7 .95( -11) 

(m) 

5.3 (-11) 

9.9 (-12) 

9.6 (-10) 

7.5 

6.31( -11) 

7.2 

Units 

lJ-16cm2 

3 -1 
cn s 

10-16cm2 

3 -1 
cn s 

lO-16cm2 

cn3s-1 

IO-16cm2 

10-16cm2 

10-16cm2 

lC-16cm2 

lC-16cm2 

IO- 16cm2 

IO-16cm2 

3 -1 
cm s 

1O-16cm2 

3 -1 cm s 

3 -1 cm s 

3 -1 em s 

3 -1 em s 

10-16cm2 

3 -1 
cm s 

10-16em2 

Est. 
Error 

30% 

20% 

10% 

35% 

<10~~ 

10-20% 

10-2m~ 

10-20% 

10-20% 

10% 

10% 

10% 

20% 

10% 

<10% 

Reference 

173 

178 

169 

179 

162 

180 

158 

163 

163 

163 

158 

158 

158 

167 

163 

181 

170 

182 

174 

183 

177 

163 

170 

162 
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m 

~ 
CD 
CD 
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~ 
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Electronic State 
Collision 

Initial Final Process Partner Temp ( K) 

~ Quench Ne 300 

H Quench Ne 300 

B Quench Ne 300 

B Quench Me 3UU 

B Quench Ne 300 

B Quench Ne 3UO 

H Quench Ne 300 

B Quench Me 370 

B Quench Me 293 

B Quench Ne 293 

B Quench Ne 300 

B Quench Ne 300 

B Quench Ar 293 

B Quench Ar 300 

B Quench Ar 300 

~ Quench Ar 3l1U 

B Quench Ar 30U 

H Quench Ar 300 

8 Quench Ar 300 

B Quench Ar 370 

Ii Quench Ar 293 

B Quench Ar 293 

B Queficn Ar 300 

H Quench Ar 300 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method Vi 

Ln' () 

LIF 6-11 

LIF 11,13 

LH' 11-13 

Ln' 12,14 

Ml::F IS 

LIF 15,18 

liEF 25 

ME~' 25 

MEl" 25 

LIF 43 

MEF SO 

LIHNJ:: 6 

LIF 6 

Ln' 0-11 

LIF 11,13 

LIF 11-13 

MEF IS 

LIF 23 

MEF 25 

NE~' 25 

MEF 25 

LIF 2b 

LIF 32 

~! ~! 

32 

37+44 

34 

34 

34 

12+16 

29 

32 

32 

37+44 

34 

34 

34 

Quantity Data 
~! Reported Entry 

7.1 (-11) 

4.5 

3.7 

2.6 

3.4 

1.08(-11) 

1.5 

11.7 (-11) 

(m) 

(m) 

9.4 (-11) 

4.41(-10) 

4.87(-12) 

5.36 

16.8 

12.1 

15.9 

3.3 (-11) 

7.32 

14.8 (-11) 

(m) 

(m) 

17.0 

13.2 

Est. 
Units Error 

em3s-1 10-20% 

10-16cm2 10-20:::: 

10-16cm2 10-20% 

10;"'16cm2 10-20% 

10-16cm2 10-20% 

3 -1 
em s 10% 

10~16cml 10-20% 

em3s-1 10% 

3 -1 em s 10% 

3 -1 em s 20% 

3 -1 em s 

10-16cm2 (10% 

:O-16cm2 10-20% 

10-16cm2 10-20% 

:0-16cm2 10-20% 

em3s-1 10% 

lO-16cm2 10-20% 

em3s-1 10% 

10-16cm2 10-20% 

:O-16cm2 10-20% 

Reference 

160 

158 

158 

158 

158 

167 

158 

170 

181 

182 

174 

177 

180 

162 

158 

158 

158 

167 

158 

170 

181 
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158 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision 

Initial Final Process Partner Temp (K) Method 

B Quench Ar 300 LIF 

B Quench Ar 300 LIF 

B Quench AI 293.5 LlF 

Quench Ar 300 Ln' 

Quench Ar 411 LIF 

Quench Ar 46;1 LIF 

H Quench Ar 538.4 LIF 

B Quench Ar 605.2 LIF 

B \luench Ar 300 Ln' 

H QuenCh Ar 300 MEl" 

quench Ar 3Ull LIJ.o' 

Quench Ar 300 LIt" 

B Quench Kr 3UU LH' 

H Quench Kr 30U LIF 

Ii Quenctl Kr 30U LIF 

Quench Kr 300 LIF 

B Quench Kr 300 LIF 

Ii Quench Kr 30U MEF 

Quench Kr 300 LIF 

Quench Kr 300 LU' 

~lench Kr 3UU LIF 

Quench Kr 370 MEF 

rl \luench Kr 293 MKF 

H Quench Kr 300 LIF 

~! ~! ~f 

38 

43 12+16 

43 12+16 

43 12+16 

43 12+16 

43 12+16 

43 12+16 

43 12+16 

45 

5U 29 

54 

59 

6 32 

6-11 

11,13 

11-13 

12.14 

15 37+44 

15,18 

19 

23 

25 34 

25 34 

26 

Quantity 
~! Reported 

a 

k 

k 

k 

k 

k 

k 

k. 

a 

I<. 

a 

a 

a 

a 

a 

a 

a 

k 

a 

(J 

(J 

l<. 

(J 

Data 
EntIY 

13.2 

6.8 (-11) 

1.0 (-10) 

3.6 (-11) 

1.8 (-10) 

2.1 (-10) 

2.36(-10) 

3.0 (-10) 

16.6 

6.4 (-10) 

16.7 

23.7 

22.5 

35.8 

25.1 

30.5 

19.5 

5.7 (-11) 

19.5 

13.8 

11.3 

18.0 (-ll) 

{m} 

11.9 

Units 
Est. 
Error 

10-16em2 10-20% 

3 -1 cm B 

cm3s-1 

3 -1 em s 

cm3s -1 

cm3s-1 

cm3s-1 

3 -1 cm s 

1O-16cm2 

10% 

10-20% 

cm3s-1 20i. 

10-16cm2 10-20% 

10-16cm2 10-20% 

1O-16cm2 

1O-16cm2 

10-16cm2 

<10% 

10-20% 

1O-2m~ 

10-16cm2 10-20% 

1O-16cm2 

3 -1 
em s 

10-20% 

10% 

10-16cm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

cm3s-1 10% 

10-16cm2 10-20% 

Reference Comment 

158 

174 

175 n 

183 

175 n 

175 n 

175 n 

175 n 

158 

177 

158 

158 

162 

158 

I5S 

158 

158 

167 

158 

158 

158 

170 

182 m 

158 

~ 
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Electronic State 

Initial Final 

Ii 

IS 

B 

Ii 

B 

Ii 

Ii 

B 

B 

Ii 

IS 

I) 

IS 

IS 

d 

B 

Ii 

Ii 

Ii 

B 

I) 

Ii 

Ii 

Collision 
Process Partner 

Quench Kr 

lIuench Kr 

Quench Kr 

lIuench Kr 

Quench Kr 

Quench Kr 

Quench Kr 

\.luench Xe 

l/Uench Xe 

lIuench Xe 

l/Uench Xe 

Quench Xe 

Quench Xe 

Quench Xe 

Quench Xe 

Quench Xe 

4Uench Xe 

Quench Xe 

l/Uench Xe 

QuenCh Xe 

Quench Xe 

Quench Xe 

Quench Xe 

Quench Xe 

Temp ( K) 

300 

30U 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

3UO 

300 

3UU 

3UO 

300 

30U 

37U 

293 

3UO 

3uu 

30U 

300 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method Vi 

LIF 31S 

LIF 43 

LIF 45 

MEr' 50 

LIF 54 

LIF 59 

LIF 63 

LIF 0-11 

liEF 8-10 

11EF 10-14 

LIF 11,13 

LIt' 11-13 

LH' 12,14 

l'lliF 15 

LlF 15, I!! 

HEF 18-22 

LIF 19 

LH' 23 

MEl" 25 

HElo' 25 

Ln' 26 

LIF 38 

LU' 43 

LIF 45 

~! 

12+16 

29 

37+44 

34 

34 

12+16 

~! 

Quantity 

~! RepoIted 

Data 
Entry 

19.2 

7.3 (-ll) 

17.0 

5.8 (-10) 

22.0 

24.8 

20.1 

71.3 

13.2 

50 

57.5 

67.5 

51.5 

li.7 (-11) 

39.9 

126 

39.9 

35.5 

33.4 (-11) 

(m) 

30.8 

30.8 

8.9 (-11) 

36.7 

Units 

1O-16cm2 

3 -1 
em s 

1O-10cm2 

c:m3s -1 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

10-locm2 

1O-16cm2 

1O-16cm2 

3 -1 
em s 

10-16cm2 

:0-16cm2 

1O-16cm2 

:0-16cm2 

3 -1 
em s 

:O-16cm2 

1O-16cm2 

3 -1 
em s 

Est. 
Error 

10-20% 

10% 

10-20% 

20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20~~ 

10-20% 

10-20% 

10% 

10-20% 

10-20% 

10-20% 

10% 

10-20% 

10-20% 

10% 

10-16cm2 10-20% 

Reference Comment 

158 

174 

158 

177 

158 

158 

158 

158 

163 

163 

158 

158 

158 

167 

158 

163 

158 

158 

170 

182 m 

158 

158 

174 

158 
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'i'able 1.10. Inelastic Collision iJata for Iodine (:~ontinued). 

~lectronic State 
Collision 

Initial Final Process Partner Temp (K) Method 

H Quench 

B Quench 

13 ({Uench 

B Quench 

11 4Uench 

11 Quench 

tl (~uench 

B Quench 

B ({Uench 

IS Quench 

11 ({Uench 

I:l Quench 

l:l Quench 

Ii Quench 

B Quench 

H Quench 

I:l Quench 

B Quench 

B QUench 

B Quench 

B QUench 

I:l Quench 

11 Quench 

B Quench 

iCe 

Xe 

Xe 

Xe 

Xe 

H2 

H2 

Hl 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

H2 

D2 

°2 

°2 

°1 

°2 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

370 

300 

300 

300 

300 

300 

300 

300 

300 

MEF 

MEl" 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

MEl' 

LIF 

LIF 

LU 

MEF 

MEF 

LIF 

LIF 

LIF 

MEF 

LIF 

LIF 

LIF 

Ln' 

~! ~! ~! 

50 29 

50-60 

54 

59 

63 

o 32 

6-11 

11,13 

11-13 

12,14 

15 37+44 

15,18 

19 

23 

25 34 

25 34 

26 

38 

43 12+10 

15 37+44 

6 32 

6-11 

11-13 

12.14 

Quantity 

~! Reported 

k 

a 

a 

a 

a 

a 

a 

a 

a 

a 

k 

a 

a 

a 

k 

a 

a 

I< 

k 

a 

a 

a 

a 

Data 
Entry 

4.5 (-10) 

173 

38 

32 

34.5 

3.0 

3.42 

2.26 

2.70 

1.60 

3.4 (-11) 

1.10 

0.50 

0.82 

9.0 (-11) 

(m) 

0.57 

0.72 

3.4 (-11) 

3.1 (-11) 

11.0 

24.5 

20.0 

14.8 

Units 

cm3s-1 

1O-16cm2 

Est. 

Error 

20% 

1O-16cm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

10-locm2 (10% 

10-locm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

10-16cm1 10-20% 

cm3s- 1 10% 

10-l6cm2 10-20% 

10- l6cm2 10-20% 

10-16cm2 10-20% 

3 -1 cm s 10% 

10-16cm2 10-20% 

10-16cm2 10-20% 

3 -1 
em s 

3 -1 
em s 

1O-16cm2 

10% 

10% 

(10% 

1O-16cm2 10-20% 

1O-16cm2 10-20% 

10-16cm1 10-20% 

Reference Comment 

177 

163 

158 

158 

158 

162 

158 

158 

158 

158 

167 

158 

158 

158 

170 

172 m 

158 

158 

174 

167 

162 

158 

158 

158 

• CD 
N 

~ 
:-
tn 
-I m 
Z 
"TI m r­
C 
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Elec tronic State 

Ini tial Final 

b 

B 

B 

IS 

ti 

B 

tl 

b 

Ii 

Collision 
Process Partner 

~uench 02 

Quench 02 

Quench 02 

~uench 02 

Quench 02 

~uench U
2 

~uench 02 

~uench 02 

Quench 0z 

~uench 02 

Quench 0z 

Quench 02 

Quench 02 

Quench N2 

~uench N
Z 

Quench NZ 

Quench N
Z 

Quench N
Z 

Quench N
Z 

Quenl:h N
Z 

~uench N
Z 

Quench N
Z 

Quench 

Quench 

NZ 

N
Z 

Temp ( K) 

300 

300 

300 

300 

370 

Z93 

300 

300 

300 

300 

300 

300 

300 

300 

293 

300 

300 

3UU 

300 

300 

30U 

30U 

300 

300 

Table 1.10. Inelastic Collision Uata for Iodine [continued). 

l1ethod :! 
MEF 15 

LIF 15,18 

LIF 19 

LIF Z3 

MEF 25 

MEF 25 

Lie 26 

LIF 38 

LIF 43 

LIF 45 

LU' 54 

LIF 59 

LIF 63 

LU 

LlF+l1E 

LIF b-ll 

LIF 11 ,13 

LIF 11-13 

LIF 12,14 

ME~' 15 

LIF 15,18 

LIF 1~ 

LIF 23 

LIF Z6 

~! 

37+44 

34 

34 

32 

32 

37+44 

~! ~! 
Quan~ity 

Reported 
Data 
Entry 

5.0 (-11) 

14.8 

11.5 

8.7 

17.8 (-11) 

(m) 

9.t! 

8.85 

10.2 

13.4 

15.3 

12.9 

23.4 

ll.5 

6.36(-12) 

15.7 

13.8 

15.3 

13.2 

4.6 (-11) 

12.9 

10.4 

9.4 

4.7 

Units 

3 -1 
em s 

lO-16cm2 

10-16cm2 

W- 16cm2 

3 -1 em s 

lb- 16cm2 

10-16cm2 

;0-16cm 2 

10-16cm2 

lO-16cmZ 

lb-16cm2 

LO-16cm2 

lO-16cm2 

3 -1 em s 

lO-16cm2 

W-16cm2 

10-16cm2 

lb-16cmZ 

3 -1 
em s 

10-16cm2 

LQ-16cm2 

Est. 
Error 

10% 

10-20% 

10-20% 

10-20% 

10% 

10-20% 

10-20% 

10-20% 

10-Z0% 

10-20% 

10-20% 

10-20% 

(l0% 

10-20% 

10-20% 

10-20% 

10-20% 

10% 

10-20% 

10-20% 

lO-16cm2 10-20% 

lO-16cm2 10-20% 

Reference 

167 

158 

158 

158 

170 

181 

158 

158 

158 

158 

158 

158 

158 

162 

180 

158 

158 

158 

158 

167 

158 

158 

158 

158 

Comment 
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Table 1.10. 

Electronic State 
Collision 

Initial Final Process Partner Temp (t:) Method 

Quench 

Quench 

Quench 

Quench 

tluench 

Quench 

Quench 

~uench 

\Juencn 

Quench 

Quench 

\flench 

Quench 

~ench 

Quench 

l)uench 

Quench 

Quench 

Quench 

QUench 

Quench 

Quench 

Quench 

Quench 

I'l2 

N2 

N
Z 

N
Z 

N
Z 

Air 

NO 

NO 

NU 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

co 

CO
2 

CU
2 

CO
2 

300 LIF 

296 Ln' 

300 LIF 

30U LIF 

296 LIf 

300 LIF 

)00 LIl' 

300 LIF 

30U LIF 

JOO MEF 

300 LIf 

3UU MEF 

300 LIF 

JUO LIF 

300 MEF 

JOO LIF 

300 LU' 

300 LIF 

JOO HEF 

300 LIF 

300 LIF 

300 LIF 

300 LII.' 

300 LU' 

Inelastic Collision Uata for Iodine (continued). 

~! ~! ~! 

38 

40 

45 

54 

62 

43 12+16 

11,ll 

11-1) 

12 ,14 

1) 37+44 

15.18 

18-22 

19 

23 

25 

26 

38 

45 

5U-00 

59 

6 32 

b 32 

6-11 

lI,U 

Quantity 

~! Reported 

C1 

C1 

o 

o 

C1 

i< 

a 

l<. 

(1 

(1 

(1 

(1 

(1 

(1 

(1 

a 

Data 
Entry 

12.2 

11.6 

15.1 

9.7 

47 

6.01(-11) 

38.3 

43.3 

34.9 

14 (-11) 

30.8 

91 

29.8 

32.3 

69 

32.3 

36.4 

44 

418 

37.7 

23.0 

28 

69.4 

52.5 

Units 

1O-16cm2 

10-16cm2 

10-16cm2 

10-16cm2 

10-16cm2 

3 -1 cm s 

1O-16cm2 

10-16cm2 

10-16cm2 

3 -1 
cm s 

10-16 cm2 

1O-16cm2 

1O-16cm2 

10-16cm2 

1O-16cm2 

10-16cm2 

10-16cm2 

10-16cm2 

1O-16cm2 

1O-16
cm

2 

1O-16cm2 

10-16cm2 

10-16cm2 

lO-16cm2 

Est. 
Error 

10-20% 

30% 

10-20% 

10-20% 

30% 

10-20% 

10-20% 

10-20% 

10% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

<10% 

<10% 

10-207. 

10-20% 

Reference 

158 

173 

158 

158 

173 

183 

158 

158 

158 

167 

158 

163 

158 

158 

163 

158 

158 

158 

163 

158 

162 

162 

158 

158 
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Electronic State 

Initial Final 

B 

H 

~ 

Ii 

Ii 

~ 

Ii 

Ii 

B 

Ii 

B 

Ii 

~ 

B 

Collision 
Process Partner 

Quench CO
2 

Quench CU
2 

Quench CU
2 

Quench 

Quench 

Quench 

Quench 

QUench 

Quench 

QUench 

Quench 

Quench 

Quench 

Quench 

Quench 

l.luench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

l.luench 

CO
2 

CO
2 

CO;! 

CO
2 

CO
2 

co;! 

COz 

CO
2 

CO
2 

CO
2 

CO2 

NH3 

8°2 

8Fo 

SFo 

SFo 

SF
6 

SFo 

SF6 

SFo 

SF
6 

Temp ( K) 

300 

300 

300 

300 

30U 

300 

370 

300 

300 

300 

300 

300 

300 

300 

370 

370 

300 

300 

300 

300 

300 

300 

300 

300 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method :! 
LIF 11-13 

LIF 12,14 

LIF 15,18 

MEF 18-22 

LIF 19 

LIF 23 

MEF 25 

LIF 20 

LI1' 38 

LIF 43 

LIF 45 

MEl" 50-60 

LIF 54 

LIF 59 

MEl<' 25 

MEF 25 

LlF 6-11 

LU 11,13 

LH 11-13 

LIF 12,14 

LU' 15,18 

LIF 19 

LIF 23 

LIF 26 

~.! 

34 

12+16 

34 

34 

~! 
Quantity 

~! Reported 

a 

a 

Data 
Entry 

56.5 

54 

39.6 

154 

37.4 

30.8 

64.5 (-11) 

30.8 

40.8 

9.4 (-11) 

3U.8 

176 

29.8 

30 

37. (-11) 

32.8 (-11) 

59.7 

37.1 

52.8 

31.4 

29.2 

23.8 

22.() 

17.9 

Units 

1O-16cm2 

1O-16cm2 

1O-16cm2 

1O-16cm2 

Est. 
Error 

10-20% 

10-20% 

10-20% 

10-16 cm2 10-20% 

10-16cm2 10-20% 

cm3s -1 10% 

10-16cm2 10-20% 

10-16cm2 10-20% 

cm3s -1 10% 

10-16cm2 10-20% 

1O-16cm2 

10-16cm2 10-20% 

10-16cm2 10-20% 

cm3s-1 10% 

cm3s-1 10% 

1O-16cm2 10-20% 

1O-16cm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

1O-:16cm2 10-20% 

10-16cm2 10-20% 

10-16cm2 10-20% 

Reference 

158 

158 

158 

163 

158 

158 

170 

158 

158 

174 

158 

163 

158 

158 

170 

170 

158 

158 

158 

158 

158 

158 

158 

158 

Comment %i 
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Table 1.10. 

~;lec t ronic Sta te 
Collision 

Initial Final Process Partner Temp (K) Methot! 

H 

tl 

13 

H 

b 

IS 

B 

B 

B 

B 

H 

n 

B 

IS 

B 

B 

B 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench+ 
V-T 

Quench+ 
V-T 

4Uench+ 
V-T+R-T 

Qucnch+ 
V-T+R-T 

Quench+ 
V-T+l:{-T 

SF 
b 

SF
b 

::iP6 

st'o 

SF 
b 

CHJCl 

C
2

H
4 

C2H4 

CoHo 

C4H
b

OZ 

C4Ho02 

C4libOZ 

C4HoOz 
C4 HoOZ 

12 

12 

12 

12 

12 

300 L1F 

300 L1F 

300 LIF 

300 LIF 

300 LH' 

370 MEF 

300 MEt' 

JOO liEF 

300 HEF 

300 MEF 

300 MEF 

3uO HEF 

300 MEF 

300 LIF 

300 LIF 

300 L1F 

300 LIF 

300 LIF 

300 LIF 

300 LlF 

300 LIF 

30U LIF 

3UO LIF 

Inelastic Collision Data for Iodine [continued). 

V. 
1 

3H 

45 

54 

59 

03 

25 

15 

18-22 

25 

50-60 

18-22 

25 

50-60 

17 

21 

25 

46 

03 

43 

02 

15 

15 

43 

~.! 

34 

10 

33 

104 

16 

~! 

Quantity 

~! Reported 

Da:a 
En:ry 

23.9 

42.4 

51.5 

29.5 

28.3 

4.2 (-IU) 

141 

97 

69 

242 

132 

179 

908 

4.9 (-10) 

3.7 (-10) 

4.0 (-10) 

2.6 (-10) 

2.5 (-10) 

239 

261 

6.5 (-10) 

5.2 (-10) 

279 

Units 

LO-16cm2 

LO-16cm2 

LO-16cm2 

LO-16cm2 

LO-16 cm2 

3 -1 
em s 

-16 2 to cm 

-16 2 
10 cm 

1O-16cm 2 

:0-16cm2 

-16 2 
.0 cm 

'0-16cm 2 

1O-16cm2 

3 -1 em 5 

3 -1 
em s 

3 -1 
em s 

3 -1 em 5 

3 -1 em s 

JO-16cm2 

1O-16cm2 

3 -1 
em s 

em3s- 1 

JO-16cm2 

Est. 
Error 

10-20% 

10-20% 

10-20% 

10-20% 

10-201~ 

10% 

20% 

20% 

20% 

20% 

20% 

5-'-10% 

5-10% 

10-20% 

10-20% 

5-10% 

Reference 

158 

158 

158 

158 

158 

170 

163 

163 

163 

163 

163 

163 

163 

153 

153 

153 

153 

153 

176 

176 

184 

184 

176 

Comment 

~ 
CO 
0) 

~ 
:-
en 
-f m 
Z 
"'1'1 m 
r 
C 



Table 1.1U. Inelastic Collision Data for Iodine (continued). 

Electronic 5tate 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method 
~.! ~.! :! ~! Reported Entry Units Error Reference Comment 

--------- ---------
::D 

Quench+ ~ 
3 -1 1ft 

B V-T+K-T He 300 LIF IS 12 l<. 7.0 (-10) em s 10-20% 184 C 

Quench+ 
cm3s -1 

~ 
~ V-T+K-T He 300 LlF IS 33 k 7.0 (-10) 10-20% 184 » ,. 

~ench+ 0 
B V-T+I.{-T He 300 LlF 15 59 k 7.0 (-10) em3s-1 10-20% 184 ::D 

Z 
Quench+ 1ft 

~ V-T+R-T He 300 LlF 15 B3 k 7.0 (-10) em3s-1 10-20% 184 r-» en 
Quench+ 

3 -1 
-I 

V-T+R-T He 300 LIF 15 104 k 7.0 (-10) em s 10-20% 184 (; 
n 

Quench+ 
3 -1 0 

B V-T+K-T He 300 LIF IS 146 k 7.0(-10) em s 10-20% 184 r-r-
Quench+ en 

3 3 -1 (5 B V-T+I.{- He 300 LIF 15 59 k 6.9 (-10) cm s 10-20% 185 
Z 

~ench+ 
3 -1 ." 

II V-T+R-T Ne 300 LIF 15 33 K 5.7 (-10) em 5 10-20% 184 ::D 
0 

Quench+ n 
3 -1 m 

H V-T+R-T Ar 300 LIF 15 12 k- 6.8 (-10) cm s 10-20% 184 (IJ 
(IJ 

Quench+ m 
3 -1 en B V-T+R-T Ar 300 LIlt 15 33 k 6.8 (-10) em s 10-20% 184 

Z 
~ 

Quench+ 
3 -1 0 

8 V-T+R-T Ar 300 LIF 15 59 k 6.8 (-10) em s 10-20% 184 

~ " ~ 
~ Quench+ 

cm3s-1 
0 

B V-T+R-T Ar 300 LIF 15 83 k 6.8 (-l() 10-20% 184 I: n C; ~ 
CD Quench+ % 3 cm3s-1 H V-T+R-T Ar 300 LIF 15 104 k 6.8 (-10) 10-20% 184 ,.. 
::II 

6 CD 
:to Quench+ 
C 8 V-T+R-T Ar 300 LIlt 15 146 k 6.8 (-10) cm3s-1 10-20% 184 G) 
!. 1ft 
!' Quench+ Z 
< ctn3s-1 en 
0 B V-T+R-T H2 300 LIF 15 59 k l3.4 (-10) 10% 185 
:-.... 

Quench+ SA 3 -1 
Z B V-T+R-T 1)2 300 LIF 15 S9 k 11.0 (-10) em s 10% 185 
P 
~ Quencfi+ 

1O-16cm2 ... B V-T+R-T °2 300 DP 15 51 a 72 20% 141 .. G 
CD c.o .. .... 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

~hctronic State 
Collisi,m Quantity Data 

lritial final Process Partner Temp (K) Method 
~! ~~ ~!: ~! Reported Entry 

Ii 

B 

~ 

B 

Ii 

Ii 

l> 

Ii 

IS 

B l) 

Ii 

j) H 

IS H 

IS 

Ii 

Ii l) 

B 

Quench+ 
V-T+R-T 

V-T+t<-T 

V-I:: 

V-E 

Dephase 

Vephase 

Dephase 

V-1 

V-1 

V-'f 

V-T 

V-f 

V-f 

V-I 

V-i' 

V-1' 

V-T 

V-T 

v-:r 

V-T 

°2 

12 

CO 

CO2 

12 

12 

12 

12 

12 

12 

He 

lie 

He 

He 

He 

He 

He 

He 

He 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

293 

0-15 

1-100 

300 

JO() 

3UU 

30U 

300 

DP 17 

CT 15 

LU'/IRA 

LlF 10-20 

CT(THG) 

CT 

CT 15 

LIF 15 

MEF 25 

LlF 43 

LIF 43 

Llf 

LLF+HE 

SSE 14 

SSE+LIF 14 

LlF 15 

LIF 15 

L1F 15 

LlF 15 

L1F 15 

35 

60 

60 

33 

34 

12+16 35 
36 
37 
38 
39 
40 
41 
42 
44 
45 
46 
47 
48 

12+16 All 

32 

32 3,4,5,7 

13 

13 

12 

33 

59 

83 

104 

a 63 

a 126 

(0) 

P(E-V)/P(Q) 0.04 

T * 2 

cr 

k 

a 

cr 

l<. 

k 

k. 

k 

k. 

k 

1.0 (- 3) 

( p) 

455 

0.2 (-10) 

(m) 

0.05 
0.09 
D.ll 
0.20 
0.55 
1.13 
2.86 
6.31 
5.20 
1.82 
0.48 
0.20 
0.05 

19.0 

2.22 

1.06(-12) 

(r) 

(r) 

2.2 (-10) 

2.2 (-10) 

2.2 (-10) 

2.2 (-10) 

2.2 (-10) 

Units 

10-1bcm2 

10-16cm2 

~s 

10- 16em2 

3 -1 
em s 

10-16cm2 

10-16cm2 

Est. 
Error 

20% 

50% 

10-20% 

20% 

20% 

10-16cm2 10-30% 

3 -1 
cm s 

3 -1 
cm s 

cm3s- 1 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

10-20% 

10-20% 

10-207. 

10-20% 

10-201: 

Reference 

141 

168 

112 

186 

187 

188 

168 

184 

172 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

162 

180 

189 

190 

184 

184 

184 

184 

184 

Comment 
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q 
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~ 
CO 
C) 

!-
:-
rn 
-t 
ITt 
Z 
." rn 
r­o 



~ 
." :r 
~ 
9 
CD 

~ 
::IJ 

!l 

J 
< 
f!. 
00& 

~ 
Z 
P 
~ 

i 

Electronic State 

Initial Hnal 

6 H 

H B 

H B 

is is 

H 15 

IS 15 

H H 

H B 

15 H 

H H 

H 15 

15 15 

H is 

15 H 

is 6 

H B 

Ii H 

H B 

H B 

15 H 

'fable 1.10. Inelastic Collision Data for Iodine (continuec.). 

Collision 
Process Partner Temp (K) Method Vi 

V-T He 300 LIF 15 

V-I He 300 MEF 15 

V-T lie 300 MEF 15 

V-T He 300 MEl<' 15 

V-T He 0-15 SSE 16 

V-T He U.07 LIF+SSE 16-21 

V-T He O.ll LIF+SSE 16-21 

V-T He O.U~ LIF+SSE 16-21 

V-T He 2<)) HEF 25 

V-I He 293 MEl" 25 

V-T He U.14 LIF+SSE 25 

V-T He 370 HEr' 25 

V-T He 0.14 LIF+SSE 25 

V-T He 370 HEr' 25 

V-T He 370 MEl<' 25 

V-T He 370 MEF 25 

V-T He 370 HEF 25 

V-T tie 0-15 S::iE 28 

V-T He 300 LIF 43 

V-T tie 3UO LIF 43 

ji ~! 

146 

37+44 14 

37+44 16 

37+44 All 

34 

34 

34 

34 

34 

34 

34 

12+16 

12+16 

15 

Vel 

v
i
-l 

v.-l 
1 

23 

23 

24 

24 

26 

27 

All 

27 

35 
36 
37 
38 
39 
40 
41 
42 
44 
45 
46 
47 
48 

All 

Quantity 

~! Reported 

k. 

k 

k 

k 

(J 

(J 

(J 

I<. 

k 

k 

k 

k 

k 

k 

I<. 

a 

a 

Data 
Entry 

2.~ (-10) 

6.2 (-11) 

9 (-ll) 

14.7 (-ll) 

(r] 

24.B 

15.5 

8.9 

1. ;6( -10) 

(m] 

1.3-2. 5( -11 ) 

0.23(-10) 

0.8-:.5(-10) 

1.22(-10) 

o. 76( -10) 

0.19(-10) 

2.~6(-10) 

(r) 

0.028 
0.033 
0.08 
0.:0 
0.23 
0.57 
1.22 
2.28 
1.33 
0.67 
0.20 
0.09 
0.03 
7.36 

Units 

3 -1 em s 

3 -1 em s 

3 -1 cm s 

3 -1 em s 

10-16cm2 

10-16cm2 

10-16cm2 

3 -1 cm s 

3 -1 
cm s 

3 -1 
cm s 

3 -1 
cm s 

3 -1 cm s 

3 -1 em s 

3 -1 cm s 

3 -1 
cm s 

1O-16cm2 

1O-16em2 

Est. 
Error 

10-20% 

20% 

20% 

20% 

10% 

10% 

10% 

10% 

10% 

20% 

20% 

Reference Comment 

184 

167 

167 

167 

189 

191 

191 

191 

181 

182 

192 

170 

192 

170 

170 

170 

170 

189 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

s 

r 

m 

m 

r 

:a 

~ 
~ 
~ 
~ 
:a 
Z 
m 
~ 
~ 
n 
o o 
r­r-
iii 
(5 
Z 
." 
:a o 
o 
m 
UJ 
UJ 
m 
UJ 

Z 
c 
~ o a: n 
:z: 
:J> 

6 
G) 
m z 
UJ 

~ 
CD 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

IUEetronic ::itate 
Collision 

Iuitial Hnal Process Partner Temp (K) Method Vi ~~ ~f 

Quantity 

~! Reported 

Data 
Entry 

B V-T He 300 

Ii B V-'I 3He 370 

B 13 V-1 l~e 300 

1$ 13 V-1 Ne ]00 

13 V-l' Ne 0-15 

Ii V-l Ne 30t) 

V-l Ne JOO 

V-T !>Ie 300 

V-": Ne 0-15 

II V-': Ne 293 

V-T Ne 293 

V-T Ne 370 

13 V-f Ne 370 

v-r Ne 0-15 

V-f Ne 300 

J) H V-T Ne 300 

~ 13 V-T Ar 300 

B V-T Ar 293 

H B V-T Ar 0-15 

MEl<' 5U 

MEr' 25 

LIF 

LlF 

::;SE 14 

MEF 15 

MEl" 15 

MEF 15 

SSE 16 

HEF 25 

MEF 25 

MEl' 25 

MEr' 25 

SSE 28 

LU' 43 

LIF 43 

LIF 

LIF-tME 

SSE 14 

29 All 

34 All 

32 

32 5+7 

13 

37+44 14 

37+4l 16 

37+4L All 

15 

34 

34 

34 24 

34 All 

27 

1 2+1 i) 35 
36 
37 
38 
39 
40 
41 
42 
44 
45 
46 
46 
47 
48 

12+10 All 

32 

32 3,4.5.7 

13 

k 

k 

(} 

(} 

i< 

l<. 

k 

k. 

k 

o 

d 

(} 

k 

1.5 (-10) 

2.3 (-10) 

3.18 

4.1 

(r) 

2.3 (-11) 

2.8 (-11) 

8.0 (-11) 

(r) 

(m) 

6.4 (-11) 

O.92( -10) 

1.75(-10) 

(r) 

0.06 
O.ll 
0.16 
0.26 
0.63 
1.16 
2.64 
5.07 
4.33 
1.58 
0.64 
0.53 
0.21 
0.07 

16.8 

36.6 

1.5 (-12) 

(r) 

Units 

cm3s -1 

) -1 
em s 

1O-16cm2 

10-16cm2 

3 -1 
em s 

3 -1 
em s 

3 -1 
em s 

3 -1 em s 

3 -1 em s 

3 -1 
em s 

1O-locm 2 

1O-16cm2 

10-16cm2 

3 -1 em s 

Est. 
Error 

20% 

10% 

10-30% 

10-20% 

20% 

20% 

20% 

10% 

10% 

20% 

20% 

10-30% 

Reference Comment 

177 

170 

162 

160 

189 

167 

167 

167 

189 

182 

181 

170 

170 

189 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

162 

180 

189 

q 

r 

c.n o o 

~ 
:-

!!l 
ITt 
Z 
"TI 
ITt 
r­
C 
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Electronic State 

Ini tial Hnal 

~ B 

~ 

H Ii 

H Ii 

H Ii 

H 

Ii 

~ Ii 

B 

Ii Ii 

~ I:S 

Ii Ii 

H 

Ii Ii 

Ii H 

Ii Ii 

Ii 

Ii Ii 

Ii 

Ii 

Ii 

Collision 
Process Partner 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

V-T Ar 

Temp· ( K) 

300 

300 

3uU 

300 

300 

30U 

300 

300 

300 

0-15 

293 

370 

293 

0-15 

300 

300 

300 

300 

300 

300 

3UO 

293.5 

411 

462 

538.4 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method 
~! 

LIF 15 

LIF 15 

L1F 15 

LlF 15 

LIF 15 

L11" 15 

MEF 15 

MEl" 15 

MBF 15 

SSE 16 

MEl" 25 

MEF 25 

MEF 25 

SSE 28 

LIF 43 

L1F 43 

La' 43 

L1l" 43 

LH' 43 

LIF 43 

LH' 43 

Ll1" 43 

LIF 43 

LlF 43 

LIF 43 

~! ~! 

12 

33 

59 

83 

104 

146 

37+44 14 

37+44 16 

37+44 All 

15 

34 

34 All 

34 All 

27 

12+16 35 

12+16 36 

12+16 37 

12+16 38 

12+16 39 

12+16 40 

12+16 41 

12+16 41 

12+16 41 

12+16 41 

12+16 41 

Quantity 

~! Reported 

k 

It 

It 

It 

It 

i< 

k 

k 

k 

It 

k 

a 

a 

a 

a 

a 

a 

a 

k 

k 

Data 
Entry 

2.0 (-10) 

2.0 (-10) 

2.0 (-10) 

2.0 (-10) 

2.0 (-10) 

2.0 (-10) 

2.5 (-11) 

3.2 (-11) 

7.3 (-11) 

(r) 

(m) 

2.5 (-10) 

3.9 (-11) 

(r) 

0.054 

0.096 

0.20 

0.36 

0.97 

1.67 

3.47 

4.4 (-11) 

5.2 (-11) 

6.4 (-11) 

1.16(-10) 

Units 

3 -1 crn s 

3 -1 crn s 

e:n3s -1 

3 -1 crn s 

3 -1 
c:n s 

3 -1 ern s 

e:n3s -1 

3 -1 ern s 

crn 3s- 1 

3 -1 ern s 

3 -1 
Cll S 

10-16cm2 

1O-16cm2 

1O-16cm2 

1O-16em2 

1O-16em2 

1O-16 em2 

1O-16em2 

cm3s- I 

3 -1 em s 

em3s-1 

3 -1 em s 

Est. 
Error 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

20% 

20% 

20% 

10% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

Reference 

184 

184 

184 

184 

184 

184 

167 

167 

167 

189 

182 

170 

181 

189 

174 

174 

174 

174 

174 

174 

174 

175 

175 

175 

175 

Comment 

m 

r 

n 

n 

n 

n 
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rn 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision 

Initial Final Process Partner Temp (K) Method v. 
-2: 

~ B V-T Ar b05.2 LIF 43 

B B V-T Ar 300 LIF 43 

~ Ii V-T Ar 293.5 LIF 43 

B B V-T Ar 411 LIF 43 

B B V-T AI 462 LIF 43 

B B V-I Ar 538.4 LIt' 43 

B V-T Ar 605.2 LIF 43 

13 B V-I Ar 30U LIF 43 

13 V-T Ar 293.5 LIF 43 

V-I Ar 411 LIF 43 

V-T Ar 462 LIF 43 

B V-T Ar 530.4 LIt' 43 

V-T Ar 605.2 LIF 43 

V-T Ar 30U LIF 43 

V-T Ar 30U LIF 43 

V-I Ar 300 LIF 43 

V-T Ar 300 LIF 43 

Ii V-I Ar 293.5 LIF 43 

B V-T Ar 300 LlF 43 

B V-I Ar 4()2 LIF 43 

V-T Ar 538.4 LIF 43 

V-T Kr 300 Llf 

B V-l' Kr 300 MEl" 15 

B V-T Kr 300 MEl" 15 

B V-T Kr 300 MEf 15 

~! ~! 

12+16 41 

12+16 42 

12+16 42 

12+16 42 

12+16 42 

12+16 42 

12+16 42 

12+16 44 

12+16 44 

12+16 44 

12+16 44 

12+16 44 

12+16 44 

12+16 45 

12+16 46 

12+16 47 

12+16 48 

12+16 All 

12+16 All 

12+16 All 

12+16 All 

32 

37+44 14 

37+44 16 

37+44 All 

Quantity 

~! Reported 

K 

C1 

k 

1<. 

k 

k 

k 

(J 

K 

k 

i< 

k 

k 

(J 

(J 

(J 

(J 

k 

(J 

k 

k 

(J 

k 

K 

k 

Data 
Entry 

1.5 (-10) 

7.07 

6.8 (-11) 

1.0 (-10) 

1.1 b( -10) 

1.9 (-10) 

2.4 (-10) 

5.89 

3.4 (-11) 

4.8 (-II) 

5.2 (-11) 

9.2 (-II) 

9.6 (-11) 

2.22 

0.64 

0.25 

0.10 

2.7 (-10) 

23.0 

3.6 (-10) 

4.8 (-10) 

14.8 

1.2 (-11) 

1.4 (-11) 

3.3 (-11) 

Units 

3 -1 em s 

10-16em2 

em3s-1 

3 -1 em s 

3 -1 
em s 

3 -1 em s 

2 -1 em s 

Est. 
Error 

20% 

10-16em2 20t.: 

3 -I em s 

3 -I em s 

3 -I 
em s 

3 -1 
em s 

3 -1 
em s 

10-16em2 

10-16em2 

1O-16cm 2 

10-16cm2 

3 -1 em s 

10-16em2 

3 -1 em s 

em3s-1 

20% 

20% 

20% 

20% 

20% 

10-16cm2 lU-30% 

3 -1 em s 

3 -1 cm s 

3 -1 em s 

20% 

20% 

20% 

Reference Comment 

175 n 

174 

175 n 

175 n 

175 n 

175 n 

175 n 

174 

175 n 

175 n 

175 

175 n 

175 n 

174 

174 

174 

174 

175 n 

174 

175 n 

175 n 

162 

167 

167 

167 

"'; 

~ 
:-
C/J 
-l 
m 
Z 
"" m 
r 
o 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

IUectronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method v. ~! ~! ~! Reported Entry Units Error Reference Connnent 
------- ------- --------- -~ --------- :3J 

B fi V-T Kr 293 MEl!' 25 34 (m) 182 m 

» 
n1 

3 -1 0 
H H V-T Kr 370 MEF 25 34 24 0.67(-10) 10% 170 

,.. 
em s 

;! 
H H V-T Kr 370 MEF 25 34 All 1.8 (-10) 3 -1 10% 170 em s 

"1"1 

B B V-T Kr 300 LIF 43 12+16 35 0.09 10-16cm2 20% 174 
0 
21 

36 0.15 174 Z 37 0.34 174 
38 0.49 174 m 
39 1.23 174 ~ 
40 2.U9 174 en 
41 4.56 174 -I 
42 9.12 174 n 
44 7.61 174 n 
45 2.81 174 0 
46 0.80 174 r-r-
47 0.32 174 en 
48 0.13 174 S B V-T Kr 3UO LIF 43 12+16 All 29.8 1O-16cm2 20% 174 

Z 
tl B V-T Xe 3UO HEF 15 37+44 14 0.1:36(-11) em3s -1 20% 167 "U 

:II 

B B V-T Xe 300 H.Io.:F 15 37+44 1.5 (-11) 
3 -1 20% 167 0 

16 em s n 
3 -1 m 

B V-T Xe 300 11EF 15 37+44 All 3.1 (-11) 20% 167 en em s 

~ 
B B V-T Xe 293 MEF 25 34 (m) 182 m en 
B B V-T Xe 370 MEF 25 34 24 0.46(-10) em3s-1 10% 170 Z 

0 c.. 
1.01(-10) 3 -1 10% 170 :; 

"D 
B B V-T Xe 370 MEF l5 34 All em s 

-I 

~ B B V-T Xe 300 LIF 43 12+16 35 0.04 LO-16cm2 20% 174 0 
36 0.06 174 a: n n :r 37 0.15 174 

I 38 0.26 174 :z: 
::iI 39 0.70 174 » 

40 1.32 174 r-
~ 0 41 3.30 174 G) C 42 7.53 174 ; rn 

44 6.26 174 Z 
< 45 2.12 174 en 
~ 46 0.56 174 
~ 47 0.23 174 
~ 48 0.06 

LO-16cm2 
174 

Z B B V-T Xe 300 LH 43 12+16 All 22.6 20% 174 
P 
.!" B B V-T H2 30U LH 32 2.46 W-16cm2 10-30% 162 
~ en CD 0 CIt • W 
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blectronic State 

Ini tial Final 

~ 

B B 

H 

B 

B 

H 

H 

H B 

B 

B 

\', 

B 

B 

H 

Gollisior 
Process Partner Temp ( K) 

V-T HZ 300 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-I 

V-I 

V-T 

V-T 

V-I 

V-I 

V-I 

V-T 

V-T 

HZ 

H2 

HZ 

H2 

H2 

HZ 

HZ 

HZ 

H2 

D2 

D2 

1)2 

1)2 

°2 

°z 
°2 

°2 

°2 

300 

300 

370 

370 

370 

370 

300 

300 

300 

300 

300 

300 

)00 

300 

300 

:l93 

Table 1.10. IneJ.aEtic Collision Data for Iodine (continued). 

Methoc 
~! 

MEt' 15 

MEF 15 

MEF 15 

MEF 25 

HEF 25 

MEF 25 

HEF 25 

MEY 25 

LIF 43 

LIF 43 

HEF 15 

MEF IS 

MEY 15 

MEY 25 

LIf 6 

MEF 15 

MEF 15 

MEY 15 

MEF 25 

~! ~! 

37+44 14 

37+44 16 

37+44 All 

34 

34 23 

34 24 

34 26 

34 All 

12+16 35 
36 
37 
3H 
39 
40 
41 
42 
44 
45 
46 
47 
48 

12+16 All 

37+44 14 

37+44 16 

37+44 All 

34 

32 

37+44 14 

37+44 16 

37+44 All 

34 All 

Quantity 

~! Reported 

k 

k 

k 

k 

k 

k 

a 

II: 

k 

k 

a 

k 

k 

k 

k 

Data 
Entry 

11.8 (-11) 

16 (-11) 

28 (-11) 

(m) 

0.40(-10) 

1.5 (-10) 

1.15(-10) 

3.0 (-10) 

0.013 
0.02 
0.03 
0.05 
0.14 
0.29 
0.73 
1.59 
1.32 
0.46 
0.12 
0.05 
0.015 
4.81 

10.3 (-11) 

13 (-11) 

37 (-11) 

(m) 

25.0 

3.9 (-11) 

5.0 (-11) 

19 (-11) 

3.5 (-11) 

Units 

3 -1 em s 

3 -1 em s 

em3s-1 

3 -1 em s 

3 -1 em s 

3 -1 
cm s 

3 -1 em s 

10-16cm2 

1O-16cm2 

3 -1 em s 

3 -1 em s 

3 -1 em s 

Est. 
Error 

20% 

20% 

20% 

10% 

10% 

10% 

10% 

ZO% 

20% 

20% 

20% 

20% 

10-16em2 10-30% 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 
em s 

20% 

20% 

20% 

Reference 

167 

167 

167 

172 

170 

170 

170 

170 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

167 

167 

167 

172 

162 

167 

167 

167 

181 

Comment 

s 

m 

m 

m 

c.n 
o 
.::. 

~ 
:-
(,f) 
-! 
m 
Z 
"" m 
r­o 
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Electronic State 

Initial Final 

.B B 

B .B 

.B B 

IS IS 

B B 

IS B 

B IS 

H B 

IS B 

IS IS 

IS IS 

B B 

IS IS 

IS B 

.B .B 

.B B 

B B 

.B B 

Collision 
Process Partner 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

V-T 

°2 

N
Z 

N2 

NZ 

N
Z 

N2 

NO 

NO 

NO 

GO 

CO
2 

CO
2 

GO
Z 

CO
2 

CO
2 

CO2 

NH3 

S02 

Temp ( K) 

370 

300 

293 

30U 

300 

30U 

3UO 

3UO 

3UO 

300 

300 

370 

370 

370 

300 

300 

370 

370 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method 
~! 

MEF 25 

LIF 6 

LlF+ME 6 

MEF 15 

MEF 15 

MEF 15 

MEF 15 

MEF 15 

MEF 15 

LIF 6 

LIF b 

MEF 25 

MEF 25 

MEF 25 

LIF 43 

LlJl 43 

MEl" 25 

MEF 25 

~! ~! 

34 All 

32 5 

32 3,4,5,7 

37+44 14 

37+44 Ib 

37+44 All 

37+44 14 

37+44 16 

37+44 All 

32 5 

32 5 

34 24 

34 26 

34 All 

12+16 35 
36 
37 
38 
39 
40 
41 
42 
44 
45 
46 
47 
48 

12+1b All 

34 All 

34 24 

Quantity 
~! Reported 

It 

a 

k. 

k. 

k. 

k 

k 

It 

It 

a 

a 

k. 

k. 

k. 

a 

a 

k. 

k 

Data 
Entry 

2.6 (-10) 

28.2 

2.2&(-12) 

4.2 (-11) 

5.3 (-11) 

17 (-11) 

3.5 (-11) 

4.5 (-11) 

18 (-11) 

18.8 

79.8 

0.99(-10) 

0.78(-10) 

2.6 (-10) 

0.05 
O.OB 
0.11 
0.18 
0.51 
1.05 
2.M 
5.80 
4.79 
1.65 
0.43 
0.19 
0.05 

17.5 

2.19(-10) 

1.8(-10) 

Units 

3 -1 em s 

10-16cm2 

3 -1 em s 

Est. 
Error 

10% 

10-30% 

3 -1 em s 20% 

3 -1 cm s 20% 

cm3s-1 20% 

cm3s-1 20% 

em3s-1 20% 

3 -1 em s 20% 

10-16em2 10-30% 

10-16cm2 10-30% 

cm3s-1 10% 

em3s -1 10% 

3 -1 em 8 10% 

10-16cm2 20% 

10-16cm2 20% 

em3s-1 

em3s-1 

10% 

10% 

Reference 

170 

162 

180 

170 

167 

167 

167 

167 

167 

162 

162 

170 

170 

170 

174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 
174 

170 

170 

Comment 

q 

s 

s 

:u 
!i 
m 

~ 
"'II o 
:u 
Z 
m 

§ 
n 
8 
~ 
~ 

ii5 
o 
Z 
." :u o 
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m 
UJ 

~ 
UJ 

Z 
o 
~ o 
I: n 
% ,. 
§ 
m z 
UJ 

g: 
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CD , Table 1.10. Inelastic. Collision Data for Iodine (continued). 

< 
~ Electronic State 
.... Collision Quantity Data Est • 
~ Initial l"inal l'rocess Partr;er Temp ( K) Method 

~! ~! v f ~! Reported Entry Units Error Deference Comment 
Z 
p 
~ 
..... H V-T ::;O~ 370 MEr' 25 34 26 k 1.06(-10) 3 -1 

lOr. 170 tD Cm 5 
C) .... 

3.13(-10) 
3 -1 

lOr. 170 H V-T 5°2 370 Mr:F 25 34 All k em s 

V-T CH/~l 370 MEF 25 34 24 k 1.34(-10) 3 -1 lOr. 170 em s 

V-T CH Cl 370 MEF 25 34 26 0.87(-10) 
3 -} 

10% 110 em s J 
~ 3 -1 

V-T CH)Cl 370 MEf' 25 34 All 3.0 (-10) em s 10% 170 :-

10-1ocm Z Ul 
V-T+-R-T 12 )00 LU' 43 12+16 39 2-6 (1 8.1 (- 2) 10-20% 193 -t 

8 4.2 (- 2) 193 m 
10 4.8 (- 2) 193 Z 
12 5.2 (- 2) 193 " m 12+16 5.3 (- 2) 193 r-
16 5.4 (- 2) 193 0 
18 5.1 (- 2) 193 
20 4.6 (- 2) 193 
22 4.0 (- 2) 193 
24 3.3 (- 2) 193 
26 2.4 (- 2) 19) 
28 1.5 (- 2) 193 
30 7.7 (- 3) 193 
32 3.8 (- 3) 193 
34 1.9 (- 3) 193 
36 8 (- 4) 193 
38 4 (- 4) 193 
40 1.9 (- 4) 193 
42 7 (- 5) 193 
44 2 (- 5) 193 
46 (- 5) 193 
48 (- 6) 

1O-16cm2 
193 

}) V-:'+R-T 12 )00 LlF 43 12+lf> 39 All a 5.5 (- 1) 10-20% 193 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

IHectronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method 
~! ~! ~! ~ Reported Entry Units Error Reference Comment :a --------- ---------

~ 
10-16cm2 B J3 V-T+R-T 12 300 L1F 43 12+16 40 2-6 (J 1.48( - 1) 10-20% 193 0 

8 8.3 (- 2) 193 ,.. 
10 1.02(- 1) 193 ~ 12 1.21( - 1) 193 
12+16 1.40(- 1) 193 cg 
16 1.58(- 1) 193 :a 
18 1.74( - 1) 193 

Z 20 2.S5( - 1) 193 
22 2.0 (- 2) 193 m 
24 9.3 (- 3) 193 ~ 
26 5.2 (- 3) 193 (/) 

28 3.0 (- 3) 193 -I 
30 1.8 (- 3) 193 n 
32 1.0 (- 3) 193 n 
34 5 (- 4) 193 0 
36 1.6 (- 4) 193 r-

r-38 6 (- 5) 193 en 40 2 (- 5) 193 0 42 1 (- 5) 193 
44 4 (- 6) 193 Z 
46 2 (- 6) 193 ." 

:II 48 1 (- 6) 
10-16cm 2 

193 0 B B V-T+R-r 12 300 LIF 43 12+16 40 All a 1.15 10-20% 193 n 
m 

b B V-T+R-r 12 300 L1F 43 12+16 41 2-4 a 2.1 (- 1) 1O-16cm2 10-20% 193 II 6 1.5 (- 1) 193 m 
8 2.03(- 1) 193 (/) 

10 2.47(- 1) 193 Z 12 2.88(- 1) 193 
12+16 3.22(- 1) 193 0 

~ 16 3.49(- 1) 193 ~ " 18 3.64(- 1) 193 ::7 
0 ~ 20 3.62(- 1) 193 

22 1.72( - 1) 193 ill: n n ::7 24 9.7 (- 2) 193 • 26 6.3 (- 2) 193 % ;i 
28 3.7 (- 2) 193 ,.. 

~ 30 5.3 (- 3) 193 8 ~ 32 2.7 (- 3) 193 
0 34 1.4 (- 3) 193 .. m , 36 6 (- 4) 193 Z 
< 38 3 (- 4) 193 en 
f1 40 1.3 (- 4) 193 

· 42 5 (- 5) 193 
jI' 44 1 (- 5) 193 
z 46 5 (- 6) 193 
P 48 2 (- 6) 

10-16cm 2 
193 

.to' B B V-T+R-f 12 300 LIF 43 12+16 41 All a 2.89 10-20% 193 · en CD 0 CD 
~ .. 
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,SI) Table 1.10. Inelastic Collision Data for Iodine (continued). 
Z 
~ Electronic State 
~ Collision Quantity Data Est. 
0 Initial Final Process Partner Temp ( i<) Method vi ji V

f jf Reported Entry Units Error Reference Comment co .... --------- -- -- -- -- ---------

B B V-T+R-f 12 300 Ln' 43 12+16 42 2-4 C1 3.9 (- 1) 1O-16cm 2 10-20% 193 
6 3.0 (- 1) 193 
8 3.92(- 1) 193 

10 4.86(- 1) 193 ~ 
12 5.77(- 1) 193 :-
12+16 6.64( - 1) 193 UJ 
16 7.4 (- 1) 193 -I 
18 8.02(- 1) 193 m 
20 8.41( - 1) 193 Z 

"" 22 6.59(- 1) 193 m 
24 2.95(- 1) 193 r-
26 8.5 (- 2) 193 C 
28 3.5 (- 2) 193 
30 8.9 (- 3) 193 
32 5.3 (- 3) 193 
34 3.0 (- 3) 193 
36 1.4 (- 3) 193 
38 5 (- 4) 193 
40 1.7 (- 4) 193 
42 6 (- 5) 193 
44 2 (- 5) 193 
46 1 (- 5) 193 
48 4 (- 6) 

10-16cm2 
193 

B V-T+K-7 I2 300 LU' 43 12+16 42 All a 6.l8 10-20% 193 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 0 

Electronic State !i 
Collision Quantity Data Est. • Initial Final Process Partner Temp ( K) Method 

~! ~! ~! ~! Reported Entry Units Error Reference COlllIllent -n 
0 ------- ------- --------- --------- :D 

1O-16cm 2 
Z 

B Ii R-T 12 300 L1F 43 12+16 43 2-4 6.8 (- 1) 10-20% 193 rn 
6 8.3 (- 1) 193 §; 

·8 1.27 193 ~ 10 2.45 193 
12 4.88 193 n 
16 11.86 193 n 
18 4.25 193 0 
20 1.8C 193 r-
22 1.19 193 r-
24 9.2 (- 1) 193 U; 
26 7.3 (- 1) 193 0 
28 4.4 (- 1) 193 Z 
30 2.7 (- 2) 193 ." 
32 1.1 (- 2) 193 ::u 

0 34 5.1 (- 3) 193 n 
36 2.8 (- 3) 193 rn 
38 1.5 (- 3) 193 (J') 

40 7 (- 4) 193 ~ 42 2.5 (- 4) 193 (J') 
44 3 (- 5) 193 Z 46 1.3 (- 5) 193 

foe 
48 6 (- 6) 193 a 
50 3 (- 6) 193 ~ " 52 1 (- 6) 193 

f 54 3.5 (- 7) 193 0 
56 7 (- 8) 193 ~ t) n i 58 2 (- 8) 193 

it 60 1 (- 8) 193 % 
62 3 (- 9) 193 • :II 64 1 (- 9) 193 6 • 10-16cm2 :""' B Ii R-T 12 300 LIF 43 12+16 43 All 36.3 10-20% 193 

" 
Ii) 

• rn , z 
~ 

(J') 

..... 
.!" 
z 
9 
j') 
..... 

I I .. 



!'- c.n 
Inelastic Collision Data for Iodine (continued). 

~ 

" Table I.W. 0 :r 
'< 
51' Electronic State 
(') Collision Quantity Data Est. 
:r Initial Final Process Partner Temp ( K) Method v. 

~i ~! ~! Reported Entry Units Error Reference Comment CD 

? ------- ------- --------- -.! ---------
::II 
11 

5.55(- 1) 1O-16cm 
2 

C B B V-T+R-T 12 3UO LIF 43 12+16 44 2-6 10-20% 193 
I» 8 3.10(- 1) 193 
if 10 3.79(- 1) 193 
< 12 4.44(- 1) 193 
~ 12+16 5.01(- 1) 193 
~ 16 5.47(- 1) 193 C/o) 

w 
18 5.79(- 1) 193 Z 
20 5.91(- 1) 193 ~ 

~ 22 5.76(- 1) 193 

cD 
24 4.07( - 1) 193 

co 26 1.87(- 1) 193 
JIo. 28 8.9 (- 2) 193 

30 1.07(- 2) 193 
32 5.8 (- 3) 193 
34 3.4 (- 3) 193 
36 1.9 (- 3) 193 
38 9 (- 4) 193 c.. 
40 3.5 (- 4) 193 
42 1.1 (- 4) 193 :-
44 2.5 (- 5) 193 0 

-I 46 1.1 (- 5) 193 rn 
48 5 (- 6) 193 Z 
50 2 (- 6) 193 "'T1 
52 1 (- 6) 193 rn 

B B V-T+R-T 12 3UO LlF 43 12+16 44 All 5.19 10-16cm 2 10-20% 193 r-
C 

B B V-T+R-T 12 3UU LIF 43 12+16 45 2-6 1.94(- 1) IO-16 cm 
2 10-20% 193 

8 1.08(- 1) 193 
10 1.33(- 1) 193 
12 1.56(- 1) 193 
12+16 1. 78( - 1) 193 
16 1.97(- 1) 193 
18 2.11(- 1) 193 
20 2.20(- 1) 193 
22 2.21(- 1) 193 
24 1.12(- 1) 193 
26 7.3 (- 2) 193 
28 3.1 (- 2) 193 
30 4.5 (- 3) 193 
32 2.5 (- 3) 193 
34 1.5 (- 3) 193 
36 8 (- 4) 193 
38 3.7 (- 4) 193 
40 1.5 (- 4) 193 
42 5 (- 5) 193 
44 1.2 (- 5) 193 
46 6 (- 6) 193 
48 2 (- 6) 193 
50 1 (- 6) 193 
52 3 (- 7) 

10-16cm2 
193 

B B V-T+R-T 12 300 LIF 43 12+16 45 All 1.84 10-20% 193 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method 
~! ~! ~! ~! Reported Entry Units Error Reference Comment 

------- ------- --------- --------- :D 

1O-16cm 
2 ~ B B V-T+l't-T 12 300 LIP 43 12+16 46 2-6 5.7 (- 2) 10-20% 193 0 8 3.1 (- 2) 193 !i 10 3.8 (- 2) 193 

12 4.5 (- 2) 193 
,. 

12+16 5.2 (- 2) 193 " 16 5.8 (- 2) 193 0 
18 6.4 (- 2) 193 :D 
20 6.7(-2) 193 Z 
22 2.5 (- 2) 193 rn 
24 1.8 (- 2) 193 ~ 26 1.2 (- 2) 193 en 
28 7.3 (- 3) 193 ~ 
30 1.3 (- 3) 193 (; 
32 8 (- 4) 193 n 
34 4 (- 4) 193 0 
36 2 (- 4) 193 .... 
38 1 (- 4) 193 .... 
40 5 (- 5) 193 en 
42 2 (- 5) 193 6 
44 4 (- 6) 193 Z 
46 2 (- 6) 193 " 48 1 (- 6) 193 :D 
50 3 (- 7) 193 8 52 1 (- 7) 

1O-16cm2 
193 rn 

is B V-T+R-T 12 300 LlF 43 12+16 46 All 4.8 (- 1) 10-20% 193 en en 
B B V-T+R-T He 300 LIP 43 12+16 40 2-8 1.02(- 1) 1O-16cm2 1O-20y' 193 rn en 10 4.1 (- 2) 193 

Z 12 4.5 (- 2) 193 
12+16 4.8 (- 2) 193 0 

~ 16 4.9 (- 2) 193 

~ 'V 18 4.8 (- 2) 193 
:r 20 4.5 (- 2) 193 -C 

22 4.2 (- 2) 193 i: ,. 
(') 24 3.7 (- 2) 193 (; :r 26 3.2 (- 2) 193 ::c ~ 28 2.6 (- 2) 193 ,. 
:II 30 1.9 (- 2) 193 

8 ~ 32 1.4 (- 2) 193 
34 9.3 (- 3) 193 0 
36 5.5 (- 3) 193 rn II) z 1 38 2.9 (- 3) 193 en 

~ 
40 1.4 (- 3) 193 
42 5.4 (- 4) 193 

.... 44 1.3 (- 4) 193 
~ 46 6 (- 5) 193 
Z 48 3 (- 5) 193 
P 50 1 (- 5) 193 
,!') B B V-T+R-T He 300 LIF 43 12+16 40 All 5.7 (- 1) 10-16cm2 10-20% 193 .... en 
CD .... 
CD .... ... 



~ en 
." ... 
::r ~ 

~ Table 1.10. Inelastic Collision Data for Iodine (continued,. 

() Electronic State ::r 
CD Collision Quantity Data Est. 
~ Initial Final Process Partner Temp ( K) Method 

:! ~! ~! ~! Reported Entry Units Error Reference Comment 
::D ------ ------- --------- ---------
~ 
0 

LO-16cm 2 • B B V-T+k-T He 300 LIF 43 12+16 41 2-6 1.33(- 1) 10-20% 193 , 0 

8 7.3 (- 2) 193 
< 10 8.9 (- 2) 193 ~ 12 1.0;(- 1) 193 .. 

12+16 1.13(- 1) 193 " Z 16 1.2~(- 1) 193 
P 18 1.35(- 1) 193 
,!Io) 20 1.3~(- 1) 193 

cO 22 1.03(- 1) 193 
CD 24 7.8 (- 2) 193 ,. 

26 5.9 (- 2) 193 
28 5.0 (- 2) 193 
30 2.9 (- 3) 193 
32 1.6 (- 3) 193 
34 9.5 (-4) 193 
36 5.8 (- 4) 193 

~ 38 3.1 (- 4) 193 
40 1.4 (- 4) 193 :-
42 4.0 (- 5) 193 ~ 44 8 (- 6) 193 m 
46 4 (- 6) 193 Z 48 2 (- 6) 193 'TI 
50 1 (- 6) 

W-16cm 2 
193 m 

B Ii V-T+R-T He 300 LIF 43 12+16 41 All (1 1.2l 10-2m~ 193 r-
C 

B B V-T+K-T He 300 LIF 43 12+16 42 2-6 a 2.6 (- 1) 1O-16cm 2 10-207- 193 
8 1.4~(- 1) 193 

10 1.7l(- 1) 193 
12 2.0 (- 1) 193 
12+16 2.2 (- 1) 193 
16 2.4 (- 1) 193 
18 2.5 (- 1) 193 
20 2.5 (- 1) 193 
22 2.2&(- 1) 193 
24 1.55(- 1) 193 
26 9.1 (- 2) 193 
28 5.0 (- 2) 193 
30 4.3 (- 3) 193 
32 2.5 (- 3) 193 
34 1.5 (- 3) 193 
36 8.4 (- 4) 193 
38 4.0 (- 4) 193 
40 1.6 (- 4) 193 
42 4.8 (- 5) 193 
44 1.1 (- 5) 193 
46 5 (- 6) 193 
48 2 (- 6) 193 
50 1 (- 6) 

1O-16cm2 
193 

d H V-T+R-T He 30U LIF 43 12+16 42 All (1 2.21 10-20% 193 



:a 
~ 
rn 
0 

Table 1.10. Inelastic Collision Data fer Iodine (continued). ~ 
Electronic State 

):It 

"'" Collision Quantity Data Est. 0 
Initial It'inal Process Partner Temp ( K) Method 

~! ~! ~! ~! Reported Entry Units Error Reference Comment :D 
------- ------- --------- --------- 52 

rn 
B B R-T He 300 LIF 43 12+16 43 2-4 a 2.96(- 1) 1O-16cm2 10-20% 193 §; 

6 3.06(- 1) 193 ~ 8 5.1 (- 1) 193 (; 10 8.0 (- 1) 193 
12 1.89 193 n 
16 2.60 193 0 r-18 1.22 193 r-
20 4.8 (- 1) 193 en 
22 4.5 (- 1) 193 6 24 4.16(- 1) 193 Z 26 2.74(- 1) 193 

" 28 1.11(- 1) 193 :D 
30 6.6 (- 3) 193 0-
32 3.2 (-3) 193 n 
34 1.8 (- 3) 193 rn 
36 1.1 (- 3) 193 en en 
38 5.2 (- 4) 193 rn 
40 1.9 (- 4) 193 en 
42 5.0 (- 5) 193 52 
44 1 (- 5) 193 C c.. 46 5 (- 6) 193 

~ "D 48 2.2 (- 6) 193 
::r 50 9 (- 7) 193 0 J 52 3 (- 7) 193 I: n 54 7 ' (- 8) 193 (; ::r 56 1 (- 8) 193 • 58 3 (- 9) 193 :I: , 

60 1 (- 9) 193 
,. 

:II I) ~ 62 1 (- 9) 
1O-16cm2 

193 

J 
B B R-T He 300 LIF 43 12+16 43 All a 9.42 10-20% 193 G) 

rn 
z 

~ 
CD 

.... 
!iO 
z 
P 
,!o) 
.... ell • ... 
i w 



~ U'I 
." ..... 
:J' Table 1.10. Inelastic Collision Data for Iodine (continued). 

~ 
'< 
S-
n lUectronic State 
:J' 
CD Collision Quantity Data Est. 
~ Initial Final Process Partner Temp ( K) Method v. ~! ~! ~! Reported Entry Units Error Reference Comment 
:a ------- ------- ------- -~ ---------
:t 
C 

1O-16cm 
2 1 B B V-T+K-T He 300 LIF 43 12+16 44 2-6 a 2.5 (- 1) 10-20% 193 

8 1.37(- 1) 193 
< 10 1.66(- 1) 193 0 
:0- 12 1.9 (- 1) 193 

~ 12+16 2.1 (- 1) 193 

Z 16 2.2 (- 1) 193 
9 18 2. J6( - 1) 193 

wI'\) 20 2.0 (- 1) 193 
.... 22 1.51( - 1) 193 
CD 24 6.3 (- 2) 193 Q) 
oCIo 26 1.9 (- 2) 193 

28 6.9 (- 3) 193 
30 2.4 (- 3) 193 
32 1.4 (- 3) 193 
34 7.9 (- 4) 193 
36 3.1 (- 4) 193 

~ 38 1.4 (- 4) 193 
40 5.0 (- 5) 193 :-
42 1.1 (- 5) 193 tn 
44 6 (- 6) 193 -I 

m 
46 3 (- 6) 193 Z 48 1 (- 6) 193 ." 
50 4 (- 7) 

10-16cm 
2 

193 m 
j) V-T+K-T He 300 11F 43 12+16 44 All a 1.&3 10-20% 193 r-

C 
j) V-T+R-T He 300 Lll<' 43 12+16 4S 2-6 a 8.1 (- 2) 1O-16cm2 10-20% 193 

8 4.4 (- 2) 193 
10 5.:i (- 2) 193 
12 6.] (- 2) 193 
12+16 6.8 (- 2) 193 
16 7.i. (- 2) 193 
18 7.8 (- 2) 193 
20 7.9 (- 2) 193 
22 6.6 (- 2) 193 
24 3. j (- 2) 193 
26 1.9 (- 2) 193 
28 6.1 (- 3) 193 
30 1.2 (- 3) 193 
32 7.[, (- 4) 193 
34 4.:i (- 4) 193 
36 2.2 (- 4) 193 
38 1.u (- 4) 193 
40 3.6 (- 5) 193 
42 1.0 (- 5) 193 
44 3 (- 6) 193 
46 2 (- 6) 193 
48 1 (- 6) 193 
50 3 (- 7) 

1O-16cm2 
193 

H B V-T+R-l He 300 LIF 43 12+1b 45 All a 6.7 (- 1) 10-20% 193 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp· ( K) Method 
~! ~! ~! ~! Reported Entry Units Error Reference Comment 

------- ------- --------- --------- 2J 

~ 
B Ii V-T+R-T Ne 300 LIF 43 12+16 40 2-8 a 2.46(- 2) 1O-16cm2 10-20% 193 m 

C 10 9.3 (- 2) 193 

~ 12 1.01( - 1) 193 
12+16 1.04(- 1) 193 
16 1.03(- 1) 193 " 18 9.8 (- 2) 193 0 
20 9.1 (- 2) 193 2J 
22 8.1 (- 2) 193 Z 
24 6.9 (- 2) 193 m 
26 5.7 (- 2) 193 ~ 28 4.4 (- 2) 193 

~ 30 3.2 (- 2) 193 
32 2.2 (- 2) 193 (; 
34 1.4 (- 2) 193 0 36 8.3 (- 3) 193 0 38 4.2 (- 3) 193 r 
40 1.7 (- 3) 193 r 
42 6.8 (- 4) 193 en 
44 2.4 (- 4) 193 0 
46 1.2 (- 4) 193 Z 
48 5 (- 5) 193 ." 
50 2 (- 5) 193 2J 
52 6 (- 6) 

1O-16cm 2 193 0 
B B V-T+R-T Ne 300 LIF 43 12+16 40 All 1.17 10-20% 193 (') 

m 
B B V-T+R-T Ne 300 LIF 43 12+16 41 2-8 5.1 (- 1) 1O-16cm 2 10-20% 

en 
193 en 

10 2.14(- 1) 193 m 
12 2.45(- 1) 193 en 
12+16 2.7 (- 1) 193 Z 
16 2.9 (- 1) 193 C 

~ 18 2.9 (- 1) 193 

~ ." 20 2.4 (- 1) 193 
::r 22 2.0 (- 1) 193 0 ~ 24 1.45( - 1) 193 i: 
(') 26 1.27(- 1) 193 n i 28 8.3 (- 2) 193 ::c ill 30 6.9 (- 3) 193 ,.. 
::u 32 4.2 (- 3) 193 6 ~ 34 1.6 (- 3) 193 
C 3b 1.5 (- 3) 193 G) 

J 38 7.4 (- 4) 193 In 
40 2.8 (- 4) 193 Z 

~ 42 9 (- 5) 193 en 
=- 44 2.5 (- 5) 193 .... 46 1.2 (- 4) 193 JA 48 5 (- 6) 193 
Z 50 2 (- 6) 193 ~ 
~ 52 5 (- 6) 

2 
193 

.... !S B V-T+R-T Ne 300 LU' 43 12+16 41 All 2.63 ]Q-16c;m 10-20% 193 UI U. ..a. CD 
UI .. 
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f1 , 
~ 
..r. 
~ Table 1.10. Inelastic Collision Data for Iodine (continuec). 
Z p 
j\) Electronic State 

i 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method 
~! ~! ~! ~! Reported Entry Units Error Reference Comment 

01lio ------- ------ -------- ---------

Ii B V-T+R-T Ne 300 LIF 43 12+16 42 2-8 a 9.4 (- 1) 1O-16cm 
2 10-20% 193 

10 4.14(- 1) 193 
12 4.76(- 1) 193 
14 5.3 (- 1) 193 c.. 
16 5.7 (- 1) 193 
18 5.9 (- 1) 193 ~ 

20 5.5 (- 1) 193 en .... 
22 4.34(- 1) 193 m 
24 3.51(- 1) 193 Z 
26 1.32(- 1) 193 "'n 
28 6.5 (- 2) 193 m 
30 1.1 (- 2) 193 r-
32 6.7 (- 3) 193 

C 

34 3.9 (- 3) 193 
36 1.9 (- 3) 193 
38 8 (- 4) 193 
40 2.8 (- 4) 193 
42 1.0 (- 4) 193 
44 3 (- 5) 193 
46 1.5 (- 5) 193 
48 6 (- 6) 193 
50 2 (- 6) 193 
52 1 (- 6) 

LO-16cm2 
193 

B B V-T+R-T Ne 300 LIF 43 12+16 42 All 5.07 10-20% 193 



2J 

~ 
III 
0 

Table 1.10. Inelastic Collis Lon Data for Iodine [continued). 
~ 
~ 
." 

Electronic State 0 
Collision Quan:ity Data Est. 2J 

Initial Final Process Partner Temp ( K) Method 
~! ~! ~! ~! Repo:-ted Entry Units Error Reference Comment Z 

------- ------- --------- --------- III 

~ 
B B R-T Ne 300 LIF 43 12+16 43 2-4 7.1 (- 1) LQ-16cm 2 10-20% 193 ~ 

6 8.0 (- 1) 193 n 
8 1.3 193 0 

10 2.21 193 0 
12 5.98 193 r-
16 5.27 193 r-
18 2.93 193 in 
20 2.34 193 6 
22 1.81 193 Z 
24 1.49 193 ." 
26 6.7 (- 1) 193 2J 
28 2.56(- 1) 193 0 

0 30 2.5 (- 2) 193 III 
32 1.47(- 2) 193 en 
34 8.4(- 3) 193 en 
36 4.1 (- 3) 193 III en 
38 1.7 (- 3) 193 

Z 40 5.6 (- 4) 1,3 
42 1.6(- 4) ~93 0 

~ 44 5 (- 5) 193 ~ 'J 46 2.2 (- 5) 193 

--
48 9 (- 6) 193 0 
50 3 (- 6) 193 I: 

n 52 1 (- 6) 193 n :r 

~ 54 2 (- 7) 193 % 
56 2 (- 8) 193 ~ 

:II 58 1 (- 8) 193 6 ~ B B R-T Ne 300 LIF 43 12+16 43 All 25.84 LO-16cm2 10-20% 193 

i 
Ii) 
III 
Z 

< en 
~ .. 
j4 

Z 
P 
~ .. CI'I : ~ ..... 



~ U'I 
." ~ 

CD =r Table 1.10. Inelastic Collision Data for Iodine ~continued). '< 
sn 
(') Electronic State =r 

Collision Quantity Data Est. C1I 

~ Initial Final Process Partner Temp ( K) Method v. ~! ~! ~! Repo::-ted Entry Units Error Reference Comment 
:::a ------- ------- --------- -.! ---------
~ 
C 

LO-16cm 2 I» B B V-T+R-T Ne 300 LIF 43 12+16 44 2-8 8.3 (- 1) 10-20% 193 i 10 3.5 (- 1) 193 
< 12 4.0 (- 1) 193 0 :- 12+16 4.5 (- 1) 193 ..... 

16 5.0 (- 1) 193 StJ 
Z 18 5.3 (- 1) 193 
? 20 5.0 (- 1) 193 
,!I) 22 3.0 (- 1) 193 

CO 
24 2.43( - 1) 193 

m 26 1.29(- 1) 193 .,. 
28 8.1 (- 2) 193 
30 9.7 (- 3) 193 
32 5.8 (- 3) 193 
34 3.3 (- 3) 193 
36 1.7 (- 3) 193 
38 8.2 (- 4) 193 

!-40 3.1(-4) 193 
42 1.0 (- 4) 193 :-
44 3 (- 5) 193 en 

-I 46 1.4 (- 5) 193 rn 
48 6 (- 6) 193 Z 50 2 (- 6) 193 "'11 
52 1 (- 6) 

:0-16cm 
2 

193 rn 
B B V-T+R-T Ne 300 LIF 43 12+16 44 All 4.34 10-20% 193 r-

C 
Ii B V-T+R-T Ne 300 LIF 43 12+16 45 2-8 3.1 (- 1) ~0-16cm2 10-20% 193 

10 1.28( - 1) 193 
12 1.46( - 1) 193 
12+16 1.62(- 1) 193 
16 1.74(- 1) 192 
18 1.82(- 1) 193 
20 1.63(- 1) 193 
22 1.34(- 1) 193 
24 9.8 (- 2) 193 
26 5.5 (- 2) 193 
28 3.1 (- 2) 193 
30 4.1 (- 3) 193 
32 2.5 (- 3) 193 
34 1.5 (- 3) 193 
36 7.8 (- 4) 193 
38 3.7 (- 4) 193 
40 1.4 (- 4) 193 
42 5 (- 5) 193 
44 1.5 (- 5) 193 
46 7 (- 6) 193 
48 3 (- 6) 193 
50 1 (- 6) 193 
52 3 (- 7) 

1O-16cm2 
193 

B B V-T+R-T Ne 300 LIF' 43 12+16 45 All 1.55 10-20% 193 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

lUectronic State 
Collision Quantity Data Est. 

::D Initial Final Process Partner Temp ( K) Method 
~! ~! v

f ~! Reported En::ry Units Error Reference Comment 

~ ------- ------- --------- ---------
m 

LO-16cm2 C 
B B V-T+R-T H2 300 LU' 43 12+16 40 2-6 3.9 (- 2) 10-20% 193 ,. 

8 2.0 (- 2) 193 .... 
10 2.3 (- 2) 193 :t-
12 2.5 (- 2) 193 " 0 12+16 2.6 (- 2) 193 :::II 
It> 2.6 (- 2) 193 

i 18 2.5 (- 2) 193 
20 2.4 (- 2) 193 ." 
22 2.1 (- 2) 193 ~ 
24 1.8 (- 2) 193 CIl 
26 1.45(- 2) 193 -! 
28 1.07(- 2) 193 c: 
30 6.9 (- 3) 193 c: 
32 2.1 (- 3) 193 C 
34 1.0(-3) 193 r r 
36 4.3 (- 4) 193 ii. 38 1.8 (- 4) 193 C 40 8 (- 5) 193 
42 3 (- 5) 193 Z 
44 1 (- 5) 193 "'I: 

:I 46 5 (- 6) 193 C 48 2 (- 6) 193 r. 
B B V-T+R-T H2 300 LIF 43 12+16 40 All CJ 2.9 (- 1) 1O-16cm2 10-20% 193 " U. 
B B V-T+R-T H2 300 LU' 43 12+16 41 2-8 (J 1.40(- 1) 1O-16cm 2 10-20% 193 U. 

" 10 6.0 (- 2) 193 U. 
12 6.9 (- 2) 193 i 12+16 7.8 (- 2) 193 
16 8.5 (- 2) 193 C 

~ 18 9.0 (- 2) 193 ~ ." 20 9.3 (- 2) 193 :r 0 ~ 22 5.7 (- 2) 193 
24 2.5 (- 2) 193 I: 

(') 
26 1.5 (- 2) 193 n i 28 7.2 (- 3) 193 % ;:I 30 1.6 (- 3) 193 ,. 

:II 32 5 (- 4) 193 r-
~ 34 2.4 (- 4) 193 0 

G') 
C 36 1 (- 5) 193 rn II , 38 4 (- 5) 193 Z 

40 1.4 (- 5) 193 fI) 
< 42 4 (- 6) 193 ~ 44 2 (- 6) 193 
.s;; 46 1 (- 6) 193 
Z 48 3 (- 7) 

10-16cm2 
193 

!' Ii B V-T+R-T H2 300 LIF 43 12+16 41 All (J 7.2 (- 1) 10-20% 193 
~ 

to CJI .... 
CD CD ... 
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Z Table 1.10. Inelastic Collision Data for Iodine (continued). 
p 
~ glectronic State 

~ 
Collision Quantity Data Est. 

CD Initial Final Process Partne:- Temp ( K) Method v. ~! ~! ~! Reported Entry Units Error Reference Comment .,. --------- -! ---------

:s B V-T+R-T H2 300 Ln' 43 12+16 42 2-6 a 1.81(- 1) 10-16cm2 10-20% 193 
8 1.01(- 1) 193 

10 1.24(- 1) 193 
!-12 1.45( - 1) 193 

12+16 1.63(- 1) 193 :-
16 1.77(- 1) 193 en 
18 1.85( - 1) 193 -I 

m 
20 1.87(- 1) 193 Z 22 L 78(- 1) 193 

"'" 24 9.2 (- 2) 193 m 
26 3.7 (- 2) 193 r-
28 1.5 (- 2) 193 C 
30 3.4 (- 3) 193 
32 1.2 (- 3) 193 
34 5.5 (- 4) 1·93 
36 2.2 (- 4) 193 
38 8 (- 5) 193 
40 3 (- 5) 193 
42 1 (- 5) 193 
44 4 (- 6) 193 
46 2 (-·6) 193 
48 1 (- 6) 

10-16cm2 
193 

B B V-T+R-r H2 300 LIF 43 12+16 42 All a 1.59 10-20% 193 



:a 
!i m 
c 

Table 1.10. Inelastic Collision Data for Iodine (continued). ~ 
JUectronic State "'II 

Collision Quantity Data Est. 0 
Initial Final Process Partner Temp ( K) Method 

:! ~! :! ~! Reported Entry Units Error Reference Comment :II 
------ ------ -------- -------- Z m 

Ii Ii R-T H2 300 LIF 43 12+16 43 2-4 a 2.7 (- 1) 1O-16cm 2 10-20% 193 ~ en 6 2.8 (- 1) 193 -I 
8 4.3 (- 1) 193 0 

10 6.6 (- 1) 193 0 12 1.25 193 0 
16 1.83 193 r-
18 7.2 (- 1) 193 r-
20 6.5 (- 1) 193 en 
22 5.9 (- 1) 193 (5 
24 5.1 (- 1) 193 Z 
26 1.92{- 1) 193 ." 
28 1.12(- 1) 193 :II 
30 8.2 (- 3) 193 0 
32 2.8 (- 3) 193 0 
34 1.4 (- 3) 193 m 

en 
36 6.6 (- 4) 193 en 
38 2.1 (- 4) 193 In 
40 7.5 (- 5) 193 en 
42 1.8 (- 5) 193 Z 
44 8 (- 6) 193 C 

!'- 46 4 (- 6) 193 

~ "0 48 1 (- 6) 193 :r 
~ 50 4 (- 7) 193 0 

52 1 (- 7) 193 a: 
0 54 1 (- 8) 193 n :r 

~ 56 b (- 9) 193 
% 58 2 (- 9) 193 ,. 

:II 60 1 (- 9) 193 6 ~ B ~ K-T Hz 300 LIF 43 12+16 43 All 7.60 ]O-16cm2 10-20% 193 

i 
G') 
In 
Z 

~ 
en 

:-
; 
Z 
!' 

w
N 

= VI 
011 III) .. ~ 



~ at 
"0 Pt.) 

:::J' 
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'< 
P Table 1.10. Inelastic Collision Data for Iodine (continued). 
() 
::T 

.CD IUectronic ~tate ill Collision Quantity Data Est. 
::D Initial Final Process Partner Temp ( K) Method 

~! ~! ~! ~ Reported Entry Units Error Referenc.e Comment 
~ ------ ------ --------- ---------
C 
I» , 

li B V-T+R-'I HZ 300 LIF 43 12+16 44 2-6 1.45(- 1) 10-16c.m2 10-20% 193 < 
~ 8 8.3 (- 2) 193 
.... 10 1.0L(- 1) 193 
,50) 12 I.B(- 1) 193 
Z 12+16 1.34(- 1) 193 
P 16 1.4:;( - 1) 193 
~ 18 1.5!(- 1) 193 

cD 20 1.5!(- 1) 193 
CD 22 1.35( - 1) 193 .. 

24 6.9 (- 2) 193 
26 4.5 (- 2) 193 
28 2.8 (- 2) 193 
30 3.0 (- 3) 193 
32 1.1 (- 3) 193 
34 5.6 (- 4) 193 

~ 36 2.6 (- 4) 193 :-38 9 (- 5) 193 

!!t 40 4 (- 5) 193 
42 1 (- 5) 193 "' 44 4 (- 6) 193 Z 
46 2 (- 6) 193 ." 
48 1 (- 6) 193 "' 10-16cm2 r-H IS V-T+t<.-'I HZ 3UI) LIF 43 12+16 44 All 1.3l 10-20% 193 C 

B H V-T+R-l HZ 300 LIF 43 12+16 45 2-6 5.6 (- 2) 10-16cm2 10-20% 193 
8 3.2 (- 2) 193 

10 3.9(- 2} 193 
12 4.6 (- 2) 193 
14 5.3 (- 2) 193 
16 5.9 (- 2) 193 
18 6.4 (- 2) 193 
20 5.9 (- 2) 193 
Z2 2.9(-2) 193 
24 1.1 (- 2) 193 
26 4.9 (- 3) 193 
28 2.1 (- 3) 193 
30 1.0 (- 3) 193 
32 1.3 (- 4) 193 
34 5 (- 5) 193 
36 2 (- 5) 193 
38 1 (- 5) 193 
40 3 (- 6) 193 
42 I (- 6) 193 
44 6 (- 7) 193 
46 2 (- 7) 193 
48 1 (- 7) 

10-16cm2 
193 

B B V-T+R-1 H2 300 LlF 43 12+16 45 All 4.6 (- 1) 10-20% 193 
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Electronic State 

Initial Final 

B B 

H B 

B B 

Ii B 

tl Ii 

H H 

B B 

Collision 
Process Partner Temp ( K) 
------- ------ ---------

R-T 12 300 

R-T 12 30U 

k-T 12 300 

R-T 12 300 

R-I 12 300 

R-T 12 

R-T 12 292 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Quantity Da:a 
Method v. ~! -! ~£ ~£ Reported En:ry 

LIF 15 33 2.0 (-10) 

LU' 15 104 1.2 (-10) 

LIF 15 22 15 (u) 

LlF 15 59 15 (u) 

LIF 15 124 15 (u) 

UP 16 No Kinetic Data 

L1F-DP 16 19 (v) 

Est. 
Units Error Reference 

---------

3 -1 
em s 10-20% 184 

3 -1 
10-20% 184 ,:m s 

184 

184 

184 

194 

195 

Comment 

u 

u 

u 

v 

:D 

~ 
1'1'1 
C 

~ 
a 
:D 

z 
1'1'1 

§ 
n 
() 
o r­r-
U; 
(5 
Z 
." 
:a 
o n 
1'1'1 

m 
m 
z 
c 

~ 
i: n 
::z:: 
~ 

6 
G') 
1'1'1 
Z en 

en 

'" W 
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=- ~ 
'< 
!It Table 1.10. Inelastic Collision Data for Iodine (continued). n 
=-CD Electronic ::;tate ? Collision Quantity Data Est. 
2J Initial Final Process Partner Temp ( K) I'lethod v. ~! ~! ~! Reported Entry Units Error Reference Comment ~ ------- ------- --------- -! ---------
C .; 

H H R-T 12 370 ME~' 25 34 25 4.03(- 1) 10-16cm2 170 < 0 

~ 2 4.93( - I) 170 ... 4 5.8,(- 1) 170 
~ 6 7.17(- 1) 170 
Z 8 1.83(- 1) 170 
P 10 8.6 (- 1) 170 
~ 12 9.3,(- 1) 170 
cO 14 1.0 170 
CD 16 1.15 170 ~ 

18 9.3,(- I)? 170 
20 1.n 170 
22 2.5.s 170 
24 3.5;) 170 
26 S.Q! 170 
28 7.8~ 170 ~ 
30 10.0 170 :-32 1l.7 170 

!!I 36 12.8 170 
38 ll.7 170 rn 
40 10.0 170 Z 
42 7.89 170 -n 
44 3.53 170 rn 

r-
46 2.6 170 C 
48 1.7 170 
50 1.29 170 
52 1.1~ 170 
54 1.0 170 
56 8.6 (- 1) 170 
58 7.81(- 1) 170 
60 6.45(- 1) 170 
62 5.0,(- 1) 170 
64 4.3 (- 1) 170 
66 3.5B(- 1) 170 
68 3.5B( - 1) 170 
70 2.69(- 1) 170 
72 2.6~(- 1) 170 
74 2.15(- 1) 170 
76 2.15(- 1) 170 
78 I.H(- 1) 170 
80 1.43(- 1) 170 
82 1.3r.(- 1) 170 
a4 7.B(- 2) 170 
86 4.5 (- 2) 170 
88 2.6~(- 2) 

10-16 2 
170 

90 <J 8.9~(- 3) 3 _ym 170 
B H R-T 12 370 MEF 25 34 25 All '" 34 k. 3.0 (-10) cm s 10% 170 



::D 

~ 
Table 1.10. Inelastic Collision Data for Iodine (continued)', 

1ft 
C 

Electronic State ~ 
Collision Quantity Data Est. ,. 

Initial Final Process Partner Temp ( K) Method vi ~! ~! ~! Reported Entry Units Error Reference Comment "II 
------- ------- --------- ------- 0 

::D 

3 -1 Z 
B B R-T 12 300 LIF 43 12+16 43 II:. 3.1 (-11) em s 10% 114 1ft 

~ B B K-T 12 300 LIF 43 12+16 43 20 0(jf-4) /a(jf) 3.1 10% 138 UI 
-t 

is B R-T 12 300 LIF 43 12+16 43 22 a(jf-4)/ aUf) 2.1 10% 138 (; 

43 0(jf-4)/aU f ) 2.4 10% 138 0 
rl B R-T 12 300 LIF 43 12+16 24 0 r-
B B R-T 12 300 LIF 43 12+16 43 26 a(jf-4)/ a(jf> 2.25 10% 138 r-

U; 
B B R-T He 300 LIF 13 41 13 35 k. 3.49(-11) 3 -1 (10% 196 0 em s 

31 4.11(-11) 196 Z 
39 B.14(-1l) 196 " 43 8.31(-11) 196 :II 
45 4.42(-11) 196 0 
41 3.31(-11) 196 n 

1ft 
49 2.53(-11) 196 en 
51 1.85(-11) 196 en 
53 1.46(-11) 196 1ft 

UI 
55 1.16( -11) 196 

Z 51 9.0 (-12) 196 
59 6.6 (-12) 196 0 

~ 61 5.2 (-12) 196 
~ "'0 63 4.1 (-12) 196 

:7 65 3.2 (-12) 196 0 '; 61 2.3 (-12) 196 a: 
n 69 1.7 (-12) 196 (; :7 
CD 11 1.2 (-12) 196 % 
~ 13 9 (-13) 196 ,. 
::D 15 6 (-13) 196 I) ~ 77 5 (-13) 196 

i 19 4 (-13) 3 -1 196 G) 

R-T 300 LIF 13 41 13 81 k. 2 (-13) (10% 196 1ft , Is He cm s Z 

t 
en 

... 
,SI) 

Z 
P 
~ 
;; UI 

: I\,) 
UI 
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" 
N 

:r a:; 
'< Table 1.10. Inelastic Collision Data for Iodine (continued). 

" (") 
:r Ele:tronic State 
lD Collision Quantity Data Est. 3 
::a Initial nnd Process Partner Temp ( K) 11ethod v. ji v

f jf Reported Entry Units Error Reference Comment 
1 

~ --------- -- -- -- -- ---------
C 
II 3 -1 jI li B R-T He 300 LIF 13 91 13 61 k. 1.8 (-12) em s (10% 196 

< 63 2.3 (-12) 196 

~ 65 2.9 (-12) 196 
.... 67 5.0 (-12) 196 
~ 69 5.1 (-12) 196 
z 71 5.8 (-12) 196 
P 73 7.0 (-12) 196 
.!" 75 9.2 (-12) 196 
(i) 77 1.25(-11) 196 
CD 19 1.52(-11) 196 ~ 

81 1.99( -11) 196 
83 2.44(-11) 196 
85 3.24( -11) 196 
81 4.59(-11) 196 
89 8.69(-11) 196 
93 8.66(-11) 196 !=-
95 4.31(-11) 196 :-
91 3.09( -11) 196 CI'J 
99 2.28(-11) 196 -I 

101 1.7 3( -11) 196 m 
103 1.30(-11) 196 Z 
105 1.03(-11) 196 "T'I 

m 
101 7.8 (-12) 196 r 
109 6.1 (-12) 196 0 
111 4.3 (-12) 

3 -1 
196 

B B l<.-T He 30U LU' 13 91 13 113 k 4.7 (-12) em s (10% 196 

H H R-T He 300 LIF 15 12 k 5.8 (-10) 3 -1 
10-20% 184 em s 

B B R-T He 3UU LIF 15 33 k 5.8 (-10) 
3 -1 

10-20% 184 em s 

1$ B R-T He 300 LIF 15 S9 k 5.46(-10) 3 -1 em s 10-20% 184,185 

B R-T 300 LIF 15 83 k 5.8 (-10) 
3 -1 10-20% 184 H He em s 

B B R-T He 300 LIF 15 104 k 5.8 (-10) em3s-1 10-20% 184 

B Ii-T He 300 LIF 15 146 k 5.8 (-10) em3s-1 10-20% 184 

B B R-T He 300 LIF 15 12 15 (,,) 184 w 

B H R-T He 300 LlF 15 33 15 ("') 184 w 

B Ii-T He 30ll MEF 15 37+44 15 (] 15.4 1O-16cm 2 10-20% 167 

13 B R-T He 300 LlF 15 59 15 (t.') 184 W 

B R-'J: He 300 LIF 15 83 15 (,,) 184 w 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision Quan:ity Data Est. 

Initial Final Process Partner Temp ( K) Method 
~! ~! ~! ~! Reported Entry Units Error Reference Comment 

------ ------- --------- --------
2J ,. 

B B R-I He 300 LIF 15 104 15 (w) 184 w ;;I 
C 

Jj B R-I He 300 LIF 15 146 15 (w) 184 w ~ 
Ii B V-T+R-T He 370 MEF 25 34 24 0 1.03(- 2) 1O-16cm2 170 

,. 
2 1.62(- 2) 170 " 0 
4 3.2)(: .... 2) 170 :rJ 
6 4.3l( - 2) 170 Z 8 5.4:(- 2) 170 

10 7.01(- 2) 170 m 
12 8.66( - 2) 170 ): 
14 1.1')(- 1) 170 UJ 
16 1.62(- 1) 170 -f 
18 2.11(- 1) 170 (; 
20 2.76(- 1) 170 (") 

22 3.2S( - 1) 170 0 
24 3.63( - 1) 170 .-.-
26 4.54( - 1) 170 C;; 
28 S.61( - 1) 170 (5 
30 6.1a- 1) 170 
32 6.23( - 1) 170 Z 
34 6.71( - 1) 170 " :rJ 36 6.23( - 1) 170 0 
38 S.61( - 1) 170 (") 
40 4.87(- 1) 170 m 
42 4.17(- 1) 170 UJ 
44 3.30(- 1) 170 UJ m 
46 2.6 (- 1) 170 UJ 
48 2.06(- 1) 170 Z SO 1.71(~ 1) 170 
52 1.3 (- 1) 170 C 

~ 54 1.03(- 1) 170 ~ ." 56 8.66( - 2) 170 ::r 0 
~ 58 7.01(- 2) 170 

60 5.41(- 2) 170 i: 
(') n ::r 62 4.33(- 2) 170 

~ 64 3.79(- 2) 170 % 
66 3.25(- 2) 170 

,. 
:21 68 2.71(- 2) 170 .-
~ 0 70 2.16(- 2) 170 G') r 72 1.62( - 2) 170 m 

76 1.62(- 2) 170 Z 
< 76 1.0S( - 2) 170 UJ 
0 78 1.0S( - 2) 170 
~ 80 1.08( - 2) 170 .... 
jI) 82 5.41( - 3) 170 
Z 84 5.41( - 3) 170 
P 86 5.41(- 3) 170 
~ 88 5.41( - 3) 

~0-16cm2 
170 

;; is B V-T+R-T He 370 MEF lS 34 24 90 5.41(- 3) 170 01 
CD ~ .. ..... 



c.. U'1 
t\) 

"CJ (X) :r Table 1.10. Inelastic Collision Data for Iodine (continue<i). '< 
SA 
(') ~lectronic State 
:r Collision Quantity Data Est. CD 

FI Initial Final Process Partner Temp ( K) Method v. ji v
f jf Reported Er.try Units Error Reference Comment 

~ 
:u --------- -- -- -- -- ---------
~ 
0 10-16cm2 !. H B R-T He 370 MEF 25 34 25 0 a 3.]9(- 2) 170 
~ 2 4.33( - 2) 170 
< 4 6.49( - 2) 170 
~ 6 8.]2(- 2) 170 .... 8 1.u8(- 1) 170 Co) 
~ 10 1.41(- 1) 170 Z 

12 2.16(- 1) 170 ? 
~~ 14 2.76(- 1) 170 

~ 
16 3.79(- 1) 170 

(II) 18 5.14(- 1) 170 .. 20 7.14(- 1) 170 
22 1.05 170 
24 1.i.1 170 
26 2.16 170 
28 2.98 170 
30 4.22 170 

~ 32 6.22 170 
36 6.~2 170 :-
38 4.38 170 t/) 

40 3.08 170 -t m 
42 2.16 170 Z 44 1.~2 170 ." 
46 L.19 170 m 
48 8.66( - 1) 170 r-
50 5.95( - 1) 170 C 
52 4.33(- 1) 170 
54 3.~5{- 1) L70 
56 2.33( - 1) 170 
58 l.i9{- 1) 170 
60 1.l.1(- 1) 170 
62 1.14(- 1) 170 
64 7.57(- 2) 170 
66 5.95(- 2} 170 
68 4.87(- 2) 170 
70 4.33(- 2) 170 
72 3.i9(- 2) 170 
74 3.25(- 2) 170 
76 2.11(- 2) 170 
78 2.16(- 2) 170 
80 2.16(- 2) 170 
82 1.62(- 2) 170 
84 1.62(- 2) 170 
86 1.OS( - 2) 170 
88 1.08(- 2) 170 
90 5.£1(- 3) 170 
92 5.£1(- 3) 170 
94 5.£1(- 3) 

10-16 2 
170 

96 a 5.£l{- 3) 3 _fm L70 
U B R-T He 370 MEF 25 34 25 All f 34 K 6.£5(-10) em s 10% 170 



fable 1.10. Inelastic Collision Data fo::- Iodine (continued). 

Electronic State ::u 
Collision Quantity Data Est. ~ 

Initial Final Process Partner Temp ( K) Method 
:! ~! :! ~! Reported Entry Units Error Reference Comment rn 

------- ------ ------- -------- C ,. 
-I 

B B V-T+R-T He 370 MEF 25 34 26 0 (J 1.08[- 2) W-16cm2 170 
,. 

2 1.62{- 2) 170 "'11 
0 4 2.71(- 2) 170 :u 

6 4.33r- 2) 170 
Z 8 5.95~- 2) 170 

10 7.57(- 2) 170 m r-
12 9.2 (- 2) 170 ,. 
14 1.14(- 1) 170 UJ 
16 1.46(- 1) 170 -I 
18 1.68(- 1) 170 n 
20 1.89(- 1) 170 0 
22 2.22(- 1) 170 0 
24 2.71(..,. 1) 170 r-r-
26 2.98(- 1) 170 en 28 3.35(- 1) 170 (5 30 3.68(- 1) 170 
32 3.9 (- 1) 170 Z 
34 3.95(- 1) 170 'U 

:a 36 3.68(- 1) 170 0 38 3.46(- 1) 170 0 
40 2. 54( - 1) 170 m 
42 2.27(- 1) 170 UJ 
44 2.06(- 1) 170 UJ 

rn 
46 1.73(- 1) 170 UJ 
48 1.46(- 1) 170 Z 50 1.llt(- 1) 170 
52 9.2 (- 2) 170 C 

f- 54 7.03(- 2) 170 ~ "G 56 5.41(- 2) 170 :r 0 1 58 4.81(- 2) 170 
60 3.25(- 2) 170 ~ 

0 62 2.71(- 2) 170 (; :r 
CD 64 2.16(- 2) 170 ::E: ? 66 1.62(- 2) 170 ,. 
::D 68 1.62(- 2) 170 6 ~ 70 1.08(- 2) 170 
0 72 5.4](- 3) 170 

G') 

J rn 
74 5.41(- 3) 170 Z 

< 76 5.41(- 3) 
1O-16cm2 

170 UJ 

~ 
B }) V-T+R-T He 370 MEF 25 34 26 78 (J 5.4](- 3) 170 

~ }) B R-T He 300 LIF 43 12+16 43 k 6.4 (-11) cm3s-1 lOr. 174 
Z 
P 
JI' 
;; (II 

~ CD 

'" ... 



~ C1I 
Col) 

." 0 ~ 
'< 

" 0 
~ 
CD 

~ 
::u 
It 
0 
I» Table 1.10. Inelastic Collision Data for Iodine (continuec). Jl 
< Electronic State 0 
~ Collision Quantity Data Est. 
; Initial Final Process Partner Temp ( K) Method Vi ~! ~! ~! Reported Entry Units . Error Reference Comment 

Z --------- ---------
p 
~I\) 

3 3 -1 
cD 

B H R-T He 300 LU' 15 59 15 k 5.8 (-10) cm s 20% 185 x 
CD 3He 10-16cm 2 ~ B H V-T+R-T 370 MEl:<' 25 34 23 8 cr 5.41( - 3) 170 

10 5.41(- 3) 170 
12 5.41(- 3) 170 
14 1.08(- 2) 170 
16 1.62(- 2) 170 
18 2.1&(- 2) 170 

f-20 2.71(- 2) 170 
22 4.33(- 2) 170 :-
24 6.4~(- 2) 170 en 

-I 26 8.ll( - 2) 170 m 
28 9.2 (- 2) 170 Z 30 1.03(- 1) 170 "11 
32 1.14(- 1) 170 rn 
34 1.19( - 1) 170 r-
36 1.03(- 1) 170 C 
38 1.03(- 1) 170 
40 9.2 (- 2) 170 
42 7.57(- 2) 170 
44 6.49(- 2) 170 
46 5.95(- 2) 170 
48 4.87(- 2) 170 
50 3. 79( - 2) 170 
52 3.25(- 2) 170 
54 2.16(- 2) 170 
56 1.62(- 2) 170 
58 1.0B(- 2) 170 
60 5.41(- 3) 170 
62 5.41(- 3) 170 
64 5.41( - 3) 170 

3He 
66 5.41(- 3) 

1O-16cm2 
170 

tl ti V-T+R-T 37U MEF 25 34 23 68 CJ 5.41(- 3) 170 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision Quar.tity Data Est. ::D 

Initial Final Process Partner Temp ( K) Method vi ji v f jf Repcrted Entry Units Error Reference COllllllent ~ -------- -- -- -- -- --------- rn 
C 

B B V-T+R-I 3He 370 MEF 25 34 24 0 a 2.16(- 2) 10-16cm2 170 !i 
2 2.71(- 2) 170 

,. 
4 3.25(- 2) 170 ." 
6 4.33(- 2) 170 0 
8 5.[11(- 2) 170 ::D 

10 6.49(- 2) 170 Z 
12 9.2 (- 2) 170 rn 
14 1.14(- 1) 170 5: 
16 1.62(- 1) 170 en 
18 2.C (- 1) 170 -t 
20 2.81(- 1) 170 (; 
22 3.08(- 1) 170 n 
24 3.7 (- 1) 170 0 
26 4.6 (- 1) 170 r-
28 5.73(- 1) 170 r-
30 6.22(- 1) 170 (jj 
32 6.33( - 1) 170 0 
34 6.76(- 1) 170 Z 
36 6.17(- 1) 170 " 38 5.3 (- 1) 170 :u 
40 4.17(- 1) 170 0 n 42 3.3 (- 1) 170 rn 
44 2.1l7(- 1) 170 en 
46 2.22(- 1) 170 en 
48 2.C6(- 1) 170 rn en 
50 1.73( - 1) 170 

Z 52 1.1t1(- 1) 170 
54 1.19(- 1) 170 C 

~ 56 9.2 (- 2) 170 ~ ." 58 7 .C3(- 2) 170 '::s' 

~ 60 6.1j9(- 2) 170 0 
0 62 4.33(- 2) 170 i: 
'::s' 64 3.79(- 2) 170 n CD 66 3.25(- 2) 170 ::c ? 68 2.71(- 2) 170 ,. 
::II 70 2.16(- 2) 170 6 ~ 72 1.62(- 2) 170 
0 74 1.C8( - 2) 170 G) 
II» rn ;; 76 1.C8(- 2) 170 Z 
< 78 5.41(- 3) 170 en 
~ 80 5.1j1(- 3) 170 
.... 82 5.1t1(- 3) 170 
~ 3He 

84 5.41(- 3) 
1O-16cm2 

170 
Z B B V-T+R-I 370 MEF 25 34 24 86 a 5.41(- 3) 170 
P 
jI) 

cD 01 
co W .. ... 
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Table 1.10. Inelastic Collision Data for Iodine (continued). :r 
CD 
3 
:D 

Electronic State 
CD Collision Quantity Data Est. 
:'" Initial Final Process Partner Temp ( K) Method v. ~! ~! ~! Reported Entry Units Error Reference Comment 

~ --------- -~ --------
~ 

< 3He 1O-16cm 2 
~ Ii Ii R-~ 370 MEl? 25 34 25 0 a 2.16(- 2) 170 
.... 2 4.87(- 2) 170 
jI) 4 6.49(- 2) 170 
z 6 8.12(- 2) 170 
P 8 1.19(- 1) 170 
.!'-' 10 1.51(- 1) 170 
CO 12 2.22(- 1) 170 
co 14 2.87(- 1) 170 0l:Io 

16 3.84( - 1) 170 
18 5.57(- 1) 170 
20 8.6 (- 1) 170 
22 1.24( - 1) 170 
24 1.73 170 
26 2.19 170 ~ 
28 2.81 170 :-
30 3.57 170 C/) 
32 4.06 170 ~ 
36 4.06 170 m 
38 3.76 170 Z 
40 2.98 170 ." 

", 
42 2.49 170 r-
44 1.73 170 0 
46 1.38 170 
48 9.58(- 1) 170 
so 6.38(- 1) 170 
52 4.17(- 1) 170 
54 3.52(- 1) 170 
56 2.71(- 1) 170 
58 1.73(- 1) 170 
60 1.35(- 1) 170 
62 9.74(- 2) 170 
64 6.49(- 2) 170 
66 4.87( - 2) 170 
68 4.33(- 2) 170 
70 3.25(- 2) 170 
12 2.16(- 2) 170 
74 1.62(- 2) 170 
76 1.08(- 2) 170 
78 1.08(- 2) 170 
80 5.41(- 3) 170 
82 5.41(- 3) 170 
84 5.41(- 3) 170 

3He 
86 0" 5.41(- 3) 

cm3s-1 
170 

:I:l 1i R-r 370 MEF 25 34 25 All '" 34 k 5.5 (-10) 10% 170 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State :a 
Collision Quantity Data Est. !i Initial Final Process Partnt:!r Temp ( K) Method vi ji ~! ~! Reported Entry Units Error Reference Comment m 

-------- -- -- --------- C ,. 
3He 1O-16cm2 

-I 
B H V-T+I:Ff 370 MEt' 25 34 26 0 3.25(- 2) 170 

,. 
2 3.79(- 2) 170 'TI 
4 4.33(- 2) 170 0 

:D 
6 5.41(- 2) 170 

Z 8 6.49(- 2) 170 
10 7.57(- 2) 170 m 
12 9.74(- 2) 170 ~ 
14 1.08(- 1) 170 

~ 16 1.24(- 1) 170 
18 1.41(- 1) 170 n 
20 1.46(- 1) 170 0 
22 1.73(- 1) 170 0 
24 2.06(- 1) 170 r-
26 2.54(- 1) 170 r-
28 2.87(- 1) 170 iii 
30 3.08(- 1) 170 (5 
32 3.25(- 1) 170 Z 
34 3.52(- 1) 170 ." 
36 3.25(- 1) 170 ::D 
38 3.03(- 1) 170 0 

() 
40 2.54(- 1) 170 m 
42 1.95(- 1) 170 tJ) 

44 1.84( - 1) 170 tJ) 
m 46 1.51(- 1) 170 tJ) 

48 1.3 (- 1) 170 Z 50 9. 74( - 2) 170 

c.. 52 8.12(- 2) 170 C 

" 
54 4.87(- 2) 170 ~ ::r 56 3.79{- 2) 170 

~ 58 3.79{- 2) 170 0 
n 60 3.25(- 2) 170 ~ 
::r b2 2.71(- 2) 170 C; 
CD 64 2.16(- 2) 170 3 ::::t 
::a 66 1.62(- 2) 170 ,. 
~ 

68 1.08(- 2) 170 I) 
70 1.08(- 2) 170 

c 72 1.08(- 2) 170 G) 
I» rn , 74 5.41(- 3) 170 Z 

~ 
76 5.41(- 3) 170 tJ) 

3He 
78 5.41(- 3) 

lD-16cm2 
170 

.... B H V-T+R-T 370 MEt' 25 34 26 80 a 5.41(- 3) 170 
~ 
Z 
~ 
jI) 

cD ell 

: W 
W 
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Inelastic Collision Data for Iodine (continued). ::::r Table 1.10. 

CD 

? Electronic State :a 
CD Collision Quantity Data Est. 
:'" Initial Final Process Partner Temp ( K) Method vi ji Vf j£ Reported Entry Units Error Reference Comment 
C ; --------- -- -- -- ---------

< 3 1O-16cm 2 
~ B B V-T+R-T He 370 MEF 25 34 27 0 5.41(- 3) 170 

; 2 1.08(- 2) 170 
4 1.08(- 2) 170 

z 6 1.08(- 2) 170 
!=» 8 1.62(- 2) 170 
!-' 10 2.16(- 2) 170 
C 12 2.16(- 2) 170 
Q) 14 2. 71( - 2) 170 .0-

16 2.71(- 2) 170 
18 3.25(- 2) 170 
20 3.25(- 2) 170 
22 3.25(- 2) ·170 
24 3.79(- 2) 170 
26 3.19(- 2) 170 ~ 
28 4.33(- 2) 170 ;0-

30 4.33(- 2) 170 en 
32 4.8l(- 2) 170 

.., 
34 5.41(- 2) 170 rn 
36 4.8](- 2) 170 Z 
38 4.33(- 2) 170 

,.. 
rn 

40 4.33(- 2) 170 r-
42 3.19(- 2) 170 C 
44 3.79(- 2) 170 
4& 3.79(- 2) 170 
48 3.25(- 2) 170 
50 3.25(- 2) 170 
52 3.25(- 2) 170 
54 2.71(- 2) 170 
56 2.71(- 2) 170 
58 2.71(- 2) 170 
60 2.71(- 2) 170 
62 2.71(- 2) 170 
64 2.71(- 2) 170 
66 2.16(- 2) 170 
68 2.16(- 2) 170 
70 2.16(- 2) 170 
72 2.l6( - 2) 170 
14 1.62(- 2) 170 
76 1.08(- 2) 170 
78 1.03(- 2) 110 
80 5.41(- 3) 170 
82 5.41(- 3) 170 

3He 
84 5.41(- 3) 

10-16cm 2 
170 

B V-T+R-'J 370 MEF 25 34 27 86 5.41(- 3) 170 



f­
J 
~ 
(') 
:r 
CD 

~ 
::D 
~ 

J 
~ .. 
~ 
z p 
w~ .. 
= .. 

Electronic State 

Initial Final 

B B 

B Ii 

Ii B 

Ii B 

B B 

Ii B 

B Ii 

B B 

Ii B 

.6 B 

B B 

B B 

B B 

B B 

Ii B 

B B 

B B 

B B 

B 

B B 

B B 

Collision 
Process Partner 

H.-T Ne 

R-T Ne 

R-T Ne 

H.-T Ne 

H.-T Ne 

H.-T Ar 

R-T Ar 

R-T Ar 

R-T Ar 

R-T Ar 

R-T Ar 

H.-T Ar 

R-T Ar 

H.-T Ar 

R-T Ar 

H.-T Ar 

H.-T Ar 

H.-T Ar 

R-T Ar 

H.-T Ar 

R-T Kr 

Temp ( K) 

300 

300 

300 

370 

300 

300 

300 

300 

3UO 

300 

300 

300 

30U 

3UO 

30U 

300 

300 

3UO 

370 

300 

300 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method ~! ~! 

LIF 15 33 

MKF 15 37+44 

LIlt' 15 33 

ME~' 25 34 

LIF 43 12+16 

LIF 15 12 

LIF 15 33 

MEF 15 37+44 

LlF 15 59 

LIF 15 83 

LIF 15 104 

LH IS 146 

LIF 15 12 

Ln' 15 33 

LlF 15 59 

LlF 15 83 

LIF 15 104 

LlF 15 146 

MEF 25 34 

LIF 43 12+16 

MElt' 15 37+44 

~! 

15 

25 

43 

15 

15 

15 

15 

15 

15 

25 

43 

Quantlty 

~£ Repor:ed 

it 

a 

All F 34 k 

it 

k 

it 

a 

k 

k 

k 

k 

All F 34 it 

k 

a 

Data 
Entry 

4.0 (-10) 

42.1 

(y) 

2.95(-10) 

4.8 (-11) 

5.3 (-10) 

5.3 (-10) 

53.4 

5.3 (-10) 

5.3 (-10) 

5.3 (-10) 

5.3 (-10) 

( z) 

(z) 

(z) 

(z) 

(z) 

(z) 

3.2 (-10) 

6.9 (-11) 

62.8 

Units 

3 -1 cm s 

10-16cm2 

Est. 
Error 

10-20% 

10.,.20% 

cn3s- 1 10% 

cm3s -1 10% 

cn3s-1 10-20% 

cm3s- 1 10-20% 

10-16cm2 10-207-

cn3s~1 10-20% 

cn3s-1 10-20% 

cm3s-1 10-20% 

cn3s-1 10-20% 

CUl
3

S -1 10% 

CUl3S -1 10% 

IJ-16cm2 10-20% 

Reference 

184 

167 

184 

170 

174 

184 

184 

167 

184 

184 

184 

184 

184 

184 

184 

184 

184 

184 

170 

174 

167 

Comment 

y 

z 

z 

z 

z 

:IJ 

!:t 
rn 

~ ,. 
~ 
:IJ 

Z rn 

§ 
n 
o 
o 
r­
r-
en 
o z 
." 
::D o 
n rn en 
~ en 
Z 
c 

~ 
I: 
(; 
% 
:a:-
S 
G) 
rn z en 

CJ'I 
W 
UI 
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'< Table 1.10. Inelastic Collision Data for Iodine (continuec). !II 
n 
::r Electronic State 
CD 

Collision Quantity Data Est. 3 
::a Initial Final Process Partner Temp ( K) Method vi ji v

f jf Reported Entry Units Error Reference Comment 

l!. ------- ------- --------- -- -- -- -- ---------

" I» 
1O-16cm 

2 f1 B B H.-T Kr 370 MEF 25 34 25 0 0 1.36(- 1) 170 
< 2 2.04(- 1) 170 
~ 4 2.72(- 1) 170 
.... 6 3.4 (- 1) 170 
~ 8 4.75(- 1) 170 
z 10 5.43(- 1) 170 P 12 7 .47( - 1) 170 
r-' 14 8.83( - 1) 170 
cD 16 1.09 170 
CD 18 1.49 170 A 

20 1.97 170 
22 2.5B 170 
24 3.33 170 
26 4.21 170 
28 5.5 170 
30 7.8B 170 !-
32 14.7 170 :-
36 14.7 170 (I) 
38 8.2B 170 ;rI 40 5.M 170 
42 4.4B 170 Z 
44 3.2:> 170 ." rn 46 2.65 170 r 
48 2.0~ 170 C 
50 1.5:; 170 
52 1.2l 170 
54 1.0l 170 
56 8.15(- 1) 170 
58 b.45(- 1) 170 
60 5.0}(- 1) 170 
62 4.07(- 1) 170 
64 2.9}(- 1) 170 
66 2.3~(- 1) 170 
68 2.04(- 1) 170 
70 1.77(- 1) 170 
72 1.3~( - 1) 170 
74 1.0~( - 1) 170 
76 8.83(- 2) 170 
78 8.1)(- 2) 170 
HO 6~ H( - 2) 170 
82 5.43(- 2) 170 
84 4.07(- 2) 170 
86 3.4 (- 2) 170 
88 2.72(- 2) 170 
90 2.04(- 2) 170 
92 1.31)( - 2) 

10-16 2 
170 

94 CI 6.7 9( - 3) 3 _~m 170 
B B R-I Kr 370 MEF 25 34 25 All ,. 34 k 3.3 (-10) em s 10% 170 
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Table 1.10. Inelastic Collision Data for Iodine (continued). > 
'TI 

Electronic State 0 
:a 

Collision Quantity Data Est. Z Initial Final Process Partner Temp ( K) Method vi ~! ~! ~ Reported Entry Units Error Reference Comment m -------- -------
5: en 

B R-T Kr 300 LIF 43 12+16 43 k 6.8 (-11) 3 -1 10% 174 -I em s 0 
B R-T Xe 300 LIF 13 41 13 33 k 1.38(-11) 3 -1 (10% 196 0 em s 

35 1.72(-11) 196 0 
37 2.45(-11) 196 .... .... 
39 5.37(-11) 196 en 
43 5.52(-11) 196 (5 45 2.53(-11) 196 
47 1.50(-11) 196 Z 

49 1.34(-11) 196 ." 
:a 51 1.06(-11) 196 0 

53 9.0 (-12) 196 0 
55 8.1 (-12) 196 m 
57 6.8 (-12) 196 en en 59 6.1 (-12) 196 m 
61 5.4 (-12) 196 en 
63 5.0 (-12) 196 Z 65 4.3 (-12) 196 

c.. 67 4.3 (-12) 196 C 

." 
69 3.7 (-12) 196 ;; 

:r 71 3.4 (-12) 196 -I 

~ 73 3.1 (-12) 196 0 
i: 

0 75 2.8 (-12) 196 n ::r 77 2.7 (-12) 196 • ~ 79 2.3 (-12) 
3 -1 

196 % 

:u B k-T Xe 300 LIF 13 41 13 81 k 2.5 (-12) cm s <10% 196 )II 

~ 6 
j 

G) 
m z 

< en 
~ .... 
~ 
Z 
P 
.. N 
.... UI CD W .. ... ""'-I 
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< Table 1.10. Inelastic Collision Data for Iodine (contin~ed). 
~ .... Electronic State 
~ Collision Quantity Data Est. 
Z Initial lo'inal Procass Partner Temp ( K) Method 

~! ~ ~! ~! REported Entry Units Error Reference Comment p 
~ 

-------- --------
.... 
U) 
CD 
~ B R-r Xe 300 LlF 13 81 13 51 k 4.0 (-12) 3 -1 cm s <10% 196 

53 4.1 (-12) 196 
55 4.7 (-12) 196 
57 4.8 (-12) 196 
59 5.0 (-12) 196 
61 5.2 (-12) 196 
63 f.O (-12) 196 ~ 
65 6.4 (-12) 196 :-
67 1.5 (-12) 196 ~ 69 e.2 (-12) 196 
71 ~.6 (-12) 196 m 
73 I.IO(-H) 196 Z .,.. 
75 1.46(-11) 196 m 
77 1.86(-11) 196 r-
79 3.86( -11) 196 0 
83 3.66(-11) 196 
85 I. 70( -11) 196 
87 1.17(-11) 196 
89 ~.4 (-12) 196 
91 1.7 (-12) 196 
93 6.6 (-12) 196 
9S 5.2 (-12) 196 
97 4.8 (-12) 196 
99 4.1 (-12) 196 

101 4.1 (-12) 196 
103 3.1 (-12) 196 
105 2.9 (-12) 196 
107 2.3 (-12) 196 
109 2.4 (-12) 

3 -1 
196 

6 J> K-T Xe 300 LIF 13 81 13 111 k 2.0 (-12) cm s (10% 196 



Table I.H. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision Quantity Data Est. 

Initial Final Process Partner Temp ( K) Method v, ~ ~! ~! Reported Entry Units Error Reference Comment ::IJ 
------- ------- --------- -! --------- ~ 

m 
Ii Ii R-T Xe 300 LIF 13 91 13 61 4.3 (-12) cm3s -1 (10% 196 0 

63 4.2 (-12) 196 ~ 65 4.8 (-12) 196 
67 5.5 (-12) 196 ." 
69 5.3 (-12) 196 0 
71 5.6 (-12) 196 ::IJ 
73 6.1 (-12) 196 Z 
75 6.9 (-12) 196 m 
77 7.3(-12) 196 ~ 79 8.1 (-12) 196 en 81 9.5 (-12) 196 -r 
83 1.06(-11) 196 n 
85 1.33(-11) 196 

0 87 1.75(-11) 196 0 89 3.55(-11) 196 r-
93 3.4E!( -11) 196 r-
95 1.61(-11) 196 Ui 
97 I.H( -11) 196 0 
99 9.0 (-12) 196 Z 

101 7.9 (-12) 196 

" 103 6.7 (-12) 196 :u 
105 5.3 (-12) 196 0 
107 4.6 (-12) 196 0 
109 3.8 (-12) 196 m en 
111 3.7 (-12) 

3 -1 
196 en 

Ii .B R-T Xe 300 LIF 13 91 13 113 4.2 (-12) em s <10% 196 m en 
B H R-T Xe 300 LIF 13 113 13 87 4.1 (-12) 3 -1 

em s (10% 196 Z 
89 5.4 (-12) 196 0 

~ 91 5.0 (-12) 196 ;: 
"D 93 5.5 (-12) 196 a ~ 95 5.6 (-12) 196 ,. 97 6.0 (-12) 196 i: n 99 7.8 (-12) 196 n ':J' 101 7.8 (-12) 196 • % iJ 103 8.6 (-12) 196 ,. 
::D 105 I.O(J(-ll) 196 

I) !. 107 1.1ll(-H) 196 

0 109 1.74(-11) 196 G) 

; 111 3.ll( -11) 196 m 
115 2.63(-11) 196 Z 

< 117 1.42(-11) 196 en 
~ 119 1.H(-1l) 196 
.... 121 8.0 (-12) 196 
~ 123 6.8 (-12) 196 z 125 5.9 (-12) 196 P B Ii R-T Xe 300 LIF 13 113 13 127 k 4.5 (-12) 3 -1 <10% 196 
~ 

cm s 

.... en I w .... CD 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic :)tate 
Collisioll 

Initial Final Process Partner Temp (K) Method 
~! 

B B R-T 

B B 1<.-T 

B B R-T 

B B 1<.-T 

Ii B R-T 

B B R-T 

B B R-T 

B B R-T 

H B R-T 

li R R-T 

Ii B R-T 

R B R-T 

R Ii R-T 

R B R-T 

R B l{-T 

Ii Ii R-T 

R R R-T 

R B 1<.-T 

B Ii 1<.-T 

B B R-T 

B B Dephase 

B B Dephase 

Ii B Depol 

B Ii Depol 

B R Depol 

Xe 

Xe 

Xe 

HZ 

HZ 

HZ 

HZ 

D2 

D2 

°2 

°2 

N
Z 

NO 

CO
2 

CO2 

COZ 

NH3 

S02 

CH3F 

CH
3

Cl 

12 

l
Z 

12 

12 

12 

300 

370 

300 

300 

300 

370 

300 

300 

300 

300 

370 

300 

300 

370 

300 

300 

370 

370 

300 

370 

300 

300 

292 

300 

300 

MEF 15 

MEF 25 

LIF 43 

t1EF 15 

LIF 15 

MEF 25 

LIF 43 

MEY 15 

LIF 15 

MEF 15 

MEF 25 

MEF 15 

MEl" 15 

MEl" 25 

LIF 43 

LIF 13 

MEF 25 

MEF 25 

LIF 13 

MEF 25 

CT 15 

CT 15 

LIF-DP 16 

LU-DP 16 

LIF-OP 16 

~! ~! 

37+44 

34 25 

12+16 43 

37+44 

59 15 

34 25 

12+16 43 

37+44 

59 15 

37+44 

34 25 

37+44 

37+44 

34 25 

12+16 43 

44 13 

34 25 

34 25 

44 13 

34 25 

60 

60 

19 

34 

19 16 

Quantity 
~! Reported 

(J 

All I- 34 k 

k 

a 

Ie. 

All ;. 34 Ie. 

k 

(J 

k 

a 

All ;. 34 k 

a 

a 

All ;. 34 k 

Ie. 

All ,. 34 k 

All ,. 34 k 

All ,. 34 Ie. 

T2 

T2 

Data 
Entry 

61.3 

3.7 (-10) 

5.6 (-11) 

11.3 

8.65(-10) 

8.0 (-10) 

6.5 (-11) 

22.9 

1.07(- 9) 

59.7 

3.8 (-10) 

55.3 

34.5 

9.9 (-10) 

11.8 (-11) 

(cc) 

3.2 (-10) 

5.1 (-10) 

(dd) 

7.4 (-10) 

0.50 

0.44 

(v) 

(ee) 

(ee) 

Units 
Est. 
Error 

10-16cm2 10-20% 

cm3s-1 10% 

em3s-1 10% 

1O-16cm2 10-20% 

3 -1 cm s 

3 -1 cm s 

3 -1 em s 

10% 

10% 

10% 

-16 2 
10 em 10-20% 

3 -1 cm s 18% 

10-16cm2 10-20% 

cm3s-1 10% 

10-16cm2 10-20% 

10-16cm2 10-20% 

3 -1 cm s 

3 -1 cm s 

3 -1 cm s 

cm3s-1 

3 -1 cm s 

us 

Us 

10% 

10% 

10% 

10% 

10% 

10-15% 

10-15% 

Reference Comment 

167 

170 

174 

167 

184,185 

170 

174 

167 

184,185 

167 

170 

167 

167 

170 

174 

197 

170 

170 

197 

170 

198 

199 

195 

zoo 

201 

aa 

bb 

cc 

dd 

v 

ee 

ee 

Con .. 
o 

~ 
:-

~ 
m 
Z 
fA 
6 



f-

J 
n 

J 
~ 
j 
: 
:-.... 
~ 
z 
p 
".., 

i 

Electronic State 

Initial Final 

B B 

8 B 

B B 

H B 

B B 

B B 

B B 

B B 

B B 

B B 

B B 

H Ji 

B B 

H B 

8 B 

B B 

B ii 

B B 

U 

D 

D 

D 

U 

U 

D 

Collision 
Process Partner 

Depol 12 

Depol 12 

Depol 12 

Depol 12 

De po I 12 

Depol 12 

Depol 12 

Depol He 

Depol He 

Depol He 

Uepol He 

Depol He 

Uepol Ne 

Depol Ne 

Depol Ne 

Depol H2 

Depol HZ 

])epol H2 

Ar 

N2 

SF
6 

lluench Ne 

QUench Ar 

Quench 02 

QUench O2 

Temp ( K) 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

3001 

3001 

300 

3001 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Method 

Hanle 

Hanle 

Han1e 

Hanle 

Hanle 

Hanle 

Hanle 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LIF 

LlF 

LIF 

LIF 

ED 

ED 

):o'P 

ED 

~! 

17 

18 

21 

32 

40 

43 

62 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

~! 

35 

95 

116+122 

9+14 

77 

12+16 

27 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

12+16 

~! 

42 

43 

43 

44 

43 

43 

43 

43 

Quantity 

~! Reported 

All 

All 

bj '" 0 

All 

rs 

<sinH> 

<sinH> 

All rs 

Aj '" 0 

<sine> 

All 

Aj '" 0 

k. 

k. 

It 

62 

64 

90 

93 

89 

70 

91 

Data 
Entry 

0.74 

9.4 

3.7 

7.0 

12.9 

0.88 

22.7 

22.8 

0.70 

2.9 

5.3 

No Data 

No Data 

No Data 

1.88(-12) 

8.1 (-12) 

1.0 (-10) 

0.96(-10) 

Units 

LO-16cm2 

lO-16cm2 

LO-16cm2 

LO-16c1ll2 

10-16cm2 

LO-16cm2 

lO-16cm2 

LO-16cm2 

LO-16cm2 

LO-16cm2 

lO-16cm2 

lO-16cm2 

lO-16cm2 

LO-16cm2 

LO-16cm2 

em3s-1 

3 -1 em 8 

3 -1 em 8 

cm3s -1 

Est. 
Error 

10-20% 

lO-2m: 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10% 

10% 

15% 

10% 

Reference 

202 

202 

202 

202 

202 

202 

202 

203 

203 

203 

203 

203 

203 

203 

203 

203 

203 

203 

204 

204 

204 

205,206 

205,206 

206,207 

205,206 

Comment 

::IJ 

!i 
1'1'1 

a 
"TI 
o 
:D 

Z 
1'1'1 

§ 
n 
n 
o r­r-
en 
S z 
." 
::IJ 

8 
1'1'1 

= m 
z 
o 
~ 
o 
II: 
n 
% 
)l-

S 
1'1'1 
Z 
UI 

VI .. 
...6 
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Table 1.10. Inelastic Collision Data for Iodine (continued). 

Electronic State 
Collision 

Initial Final Process Partner Temp (K) Metlnd 
~! ~! :! 

Quantity 
~! Re?orted 

Data 
Entry 

D 

D 

D 

D 

D(?) 

D D' 

D 0' 

D D' 

D D' 

D D' 

D D' 

D v' 

D D' 

D u' 

D D' 

D D' 

o D' 

D lJ' 

D v' 

D L' 

D E' 

u D' 

D j;' 

D D' 

I.,!uench 

4uench 

Quench 

Quench 

Quench+ 
Radiate 

Quench 

Quench 

I.,!uench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

Quench 

CO
2 

CO
2 

CF
4 

C3HS 

Ar 

He 

Ne 

Ar 

Ar 

Kr 

Xe 

Xe 

N2 

N2 

SFt> 

CH
4 

C1<'4 

CF 4 

CF
4 

CH
3

Cl 

CH
3

Cl 

CF3Cl 

C3FS 

CS
F12 

300 FP 

300? ED 

3001 ED 

300 FP 

298-353 RAI) 

323 MEr;' 

300 FP 

323 ME~' 

300 FP 

323 MEF 

3:l3 HE~' 

300 MEF 

300 MEF 

323 MEF 

323 MEF 

300 LIF 

300 MEF 

300 FP 

300 Ln' 

300 LIF 

300 LIF 

300 LIF 

300 MEF 

300 MEF 

it 

it 

k 

k 

It 

k 

k 

k 

k 

It 

l<. 

K 

it 

k 

140 k 

l<. 

k 

140 k 

140 k 

140 l<. 

140 it 

II. 

\(. 

1.0 (-10) 

0.96(-10) 

1.6 (-11) 

5 (-10) 

(- 2) 

1.0 (-12) 

1.88( -12) 

2.4 (-12) 

8.2 (-12) 

1.2 (-12) 

6 (-12) 

4 (-12) 

6 (-12) 

1.9 (-12) 

6.2 (-12) 

7.9 (-10) 

8.2 (-12) 

1.6 (-11) 

6.0 (-10) 

2.1 ( -9) 

2.1 (- 9) 

1.1 (-10) 

2.2 (-11) 

3.5 (-11) 

Units 

3 -1 em s 

3 -1 em s 

3 -1 cm s 

3 -1 em s 

IlS 

3 -1 em s 

3 -1 em s 

3 -1 
cm s 

3 -1 
em s 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 em s 

3 -1 
cm s 

3 -1 cm s 

em3s-1 

cm3s-1 

3 -1 em s 

3 -1 em s 

em3s-1 

em3s-1 

em3s-1 

3 -1 
cm S 

Est. 
Error 

15% 

10% 

10% 

15% 

Il'-50% 

15% 

10-50% 

15% 

10-50% 

10-50% 

10-50% 

10-50% 

5-10% 

15% 

5-10% 

5% 

5-10% 

5-10% 

Reference Comment 

206.207 

205,206 

205,206 

206,207 

208 

209 

206,207 

209 

206,207 

209 

209 

210 

210 

209 

209 

211 

210 

206,207 

211 

212 if 

211 

211 

210 

210 

t;"l' .. 
~. 
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Table 1.1U. 

JUeetr<mic State 
Collision 

Initial Final Process Partner Temp (K) Method 

D' Quench 12 293-373 MEF 

D' Quench Xe 300 MEF 

D' Quencl1 °2 300 FP 

D' Quench N2 300 MEF 

1.)' Quench CO
2 300 FP 

D' Quench CF4 300 MEF 

U' Quench C3HS 300 FP 

1.)' 

~ 
Quench C3FS 300 MEF 

" 1)' 4uench CSEll 300 MEF 
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n 
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= CD .. 

Inelastic Collision Data for Iodine (continued). 

Quantity Data 

~! ~! ~! ~! Reported Entry Units 

k 1.5 (-11) 3 -1 em s 

k >3 (-10) 3 -1 em s 

k 1.65(-10) 
3 -1 em s 

k 1.0 (-11) 3 -1 em s 

k 4.2 (-10) 3 -1 em s 

k <1.5 (-13) cm3s-1 

l<. (-10) 3 -1 em s 

k 1.2 (-12) 3 -1 em s 

k 1.2 (-11) 
3 -1 

em s 

Est. 
Error 

LL 

15% 

15% 

UL 

15% 

Reference 

209 

210 

207 

210 

207 

210 

207 

210 

210 

Couunent 

:II 

~ rn 
o 
~ ,. 
a 
:II 
Z rn 
~ 
~ 
(; 
o 
o .... 
C 
tn o 
Z 
." 
:D 
o 

m 
tn 
Z 
a 
~ 
i 
n 
::r: 

§ 
~ 
tn 

CII 
:; 



~ 
." 
:z 
'< ,. 
n 
:z 
CD , 
:II 
CD 
:'" Electronic State 
i' Collisioll , Initial Process Partners 

< ------
~ 
..... 
$A V-T He 
Z 
p X 
!" 

V-I He,Ar,Xe 

..... 
CD 
CD X V-I He,Ne,Ar • .. 

Kr,Xe 

X V-T Ar 

X V-T 12 

X V-T 12 

X V-T 12 

X V-T I 

X V-T Si 

X V-T+K-T Ar 

X v-v 12 

B Quench Various 

H Quench Various 

B Quench+ He,Ne,Ar, 
V-T Kr,Xe 

is V-T 

B V-T He 

H V-T+l.{-T He 

B V-T+K-T He 

is V-'f+R-T He 

B V-T+R-T He 

Table 1.10. Inelastic Collision Data for Iodine (continued). 

Theoretical Treatments for Iodine 

Method, Comments 

Semiclassical and information theoretical calculations; 0.5 , Tie) , 5.0 

Classical trajectory calculations; T = 300 K; Power-law scaling law 
(See also ref. 215) 

Quasiclassical trajectory calculations; Power-law scaling law 

Exact classical calculation 

Calculated interference between 0-1 and 0-2 channels 

~emiclassical, 3-D; Morse oscillator 

l~uasic1assical trajectory calculation, 700-1500 K; vi 

Information-theoretic analysis 

Quantum mechanical sudden, collinear 

Effect of V-T and R-T on thermal dissociation 

Quantum mechanical calculation, 100-3000 K 

Hodel for quenching (scaling law) 

General scaling law for quenching 

First-order distorted wave and optical models 

Matrix elements for (nv=l) vs. (Av=2) 

I~uantum mechanical close coupling calcul~fion; viI ,25 
Low temperature (Etranslational < 1.0 cm ) 

Quantal sudden approximation 

Semiclassical calculations, 3-D 

0,1,7,10,12,14 

Quantum calculation, compares breathing-sphere and angularly asymmetric potentials; T=85 K 

Quantum mechanical close-coupled calculation; low temperature ("-I K) 

Reference 
--------

213 

214 

215 

216 

217 

52 

89 

90 

37 

57 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

U"I .. .. 

!=-
:-

~ m 
Z 
." m 
r-
0 



~ 
'11 
:r 
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n 
i 
51 

~ 
J 
~ 
~ 
f 
~ . , , . 

Electronic State 
Collision 

Initial Process Partners 

B V-T+R-T He.Ne.Ar, 
Kr.Xe 

H V-T+R-T He,Ne,Ar, 
Kr,Xe 

B V-T+R-T He,Ne.Ar. 
Kr.Xe 

B K-T He 

B R-T He 

B R-T He 

Electronic State 
Initial final :! ~! Method 
------- -----

A X LIF 

A' X LU 

B X CT 

~ X 0-25 LIF 

B X 6 32 l..IF 

ti X 0-69 LU' 

B X J' LU' 

B X 9 33 LIF 

B X 9 39 LIF 

X 9 61 LIF 

B X 9 84 LIF 

Table 1.10. Inelastic Collision Data for Iodine (continueC:). 

Method. Conments 

Information theoretic analysis, 300-350 K 

Comparison of simple V-T theories 

Classical trajectory calculations, 3-D; also semiclassical model; 
Vi = 15,25,43.50 

Sudden approximation, jf dependence 

Classical trajectory. sudden approximation 

Sudden approximation and quasiclassical crajectory (jl 12) 

Radiative Lifetimes for Iodine 

Data Est. 
(ps) Error CODl!l1ents 

260 10% Ar,J.{r,Xe matrix at 12-30 K 

6.3(+31 17% Xe matri~, 12-30 K 

1.24 2% 

Superceded by 158 

0.31 5% 

Values reported O.~ < T < 7.9 ps 

(gg) 10-20% 

0.60 5-10% 

0.57 5-10% 

0.48 5-10% 

0.38 5-10% 

Reference :D 
~ --------- -I 

"' a 
228 ~ 

-I 
~ 

229 "II 
0 
2J 

230 Z 
rr 

231 
~ 
!I 

232 n 
0 

233 0 
r 
r 
C;; 
(5 
Z 
"'0 
2J 

Reference 0 n --------- "' 81 
234 rn 

til 

234 Z 
0 

235 ~ 
159 0 a= 
161 (; 

:c 
158 • 
236 6 

G) 

164, 165 In 
Z 
(I) 

164, 165 

164, 165 

164, 165 

en .. en 
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(') Table 1.10. Inelastic Collision Data for Iodine (continued). 
::T 
CD 

Radiati ve Lifetimes for Iodine i:I 
l Electronic State Data Est. 
:" Initial Final 

~! ~! Method (IlS) Error Comments Reference 
C ------- ----- ---------AJ ;: 
< 
0 B X 10 20 LIF 0.69 5-10% 1M. 165 :-

~ Ii X 10 70 LlF 0.53 5-10% 164, 165 
Z 
P Ii X 10 89 LIF 0.46 5-10% 164, 165 
~ 
.-

B X 10-80 PS Superceded by Ref. 158 166 «D 
(II ... 

B X 11 8 LIF 0.92 5-10% lE4, 165 

B X 11 76 LIF 0.70 5-10% H4, 165 

B X 11 90 LIF 0.61 5-10% H4, 165 

B X 11 102 LIF 0.57 5-10/~ 164. 165 :-

B X 11 112 LIF 0.48 5-10i~ 164, 165 
(J') 
-4 
m 

B X 11 126 LII:' 0.39 5-10% 11)4, 165 Z 
""" B X 11 128 LIt<' 0.41 5% 11)1 m 
r-
C 

B X 11 128 LIF 0.38 5% 237 

X 12 32 LIF 1.09 5-10% 1&4, 165 

B X 12 64 LIF 1.00 5-10~: 1&4, 165 

B X 12 97 LIF 0.80 5-10% 164. 165 

B X 13 11 LIF 1.26 5-10% 164, 165 

Ii X 13 73 LIF 1.15 5-10% 164. 165 

B X. 14 53 LIF 1.31 5-10% 164, 165 

B X 15 60 CT 1.25 238 

X. 15 63 LlF 1.36 5-10% 164, 165 

B X. 16 57 LIF 1.23 5-10% :64, 165 

B X. 17 27 LIF 1.15 5-1o;~ :64, 165 

B X 17 35 Hanle 1.0 10-30% !O2 



Table 1.10. Inelastic Collision Data for Iodine (continued). 

Radiative Lifetimes for Iodine 

Electro:tic State Data Est. :II 
Initial Final 

~! ~! Metllod ()Js) Error Comments Reference ~ 
------- ----- ------- rn 

C 
~ 

B X 18 37 LIF 0.97 5-10% 164. 165 -)I 

B X 18 58 LIF 0.9& 5-10% 164. 165 ." 
0 

164, 165 
:1:1 

B X 18 85 LIF 0.97 5-10% Z 
B X 18 95 Hanle 0.95 10-30% 202 rn 

~ 
B X 18 104 LIF 0.98 5-10% 164. 165 ~ 
B X 19 96 LIF 0.92 5-10% 164, 165 n 

n 
B X 20 40 LIF 0.89 5-10% 164, 165 0 r-
B X 21 116 LlF 0.7 10% 169 r-

in 
B X 21 116+122 iUnle 0.55 10-30% 202 0 

Z 
B X 32 9+14 LIF 1.1 10% 169 ~ 

:1:1 
B X 32 9+14 82nle 0.92 10-30% 202 0 

0 
rn 

B X 40 77 iUnle 1.6 10-30% 202 UI en 
B X 40 79 L::F 1./t 10% 169 rn en 
B X 43 12+16 L:F 2.3 10% 169 Z 

~ 
C 

B X 43 12+16 Hanle 2.3 10-30% 202 ~ "It a B X 43 16 LIF 2.2 176 0 , 
~ 

f B X 62 L::F 8 176 n 
:z: 

B x 62 27 LIP 8.8 10% 169 :. 
~ B X 62. 2.7 Hanle 14 10-30% 202 

{5 
0 G) .- B X 62 27 LIF 14 20% 178 

11'1 
Z 

~ 
en 

D ED 0.015 10% 205 
.-
~ E B 46 LIF 0.027 10% 239 , (1 photon) 

p 
.- CII I .. 
iii> -.. 
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CD 
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Comments for Table 1. 10 

(a) Vibrational excitation (0 + 1) cross section in arbitrary units given 

as a function of colUsion energy 40-330 meV, corresponding to 

Ttranal ~ 500-4000 K. 

(b) Also reports a total elastic cross section of 680 )( 10-16 cm2 for these 

levels. 

(c) State-to-stste transfer observed but no quantitative rate datil given. 

(d) Giv",s k(T) .. S" 10-11 exp[-4.4 )( 10-3 T] cm3 mo1ecule-1 a-I; evaluated 

at T .. 298 K, gives k(298) .. 2.16" 10-11, which is -50% 

too lov. 

(e) Measured rates aTe a factor of 3 too low but temperature dependence may 

be reliable. 

(f) Vihntional states 26 ~ vf .$ 43 populated, with pesk at vf " 35; the 

Sum of the measured E'" V rates accounts for about 20% of thl! total 1* 

quenching t'Il!O" [Po L. Houston, private communication]. 

(g) A broad distribution of v' states in B(3rr) iA populsted. An excitation 

mechsnism II + A ,+ X Is suggested. but no rste dsta are given. 

(n) Estimated 8% of biacetyl quenching excites 12 I\4-X; remainder is 

I 2 (X) + BA"' ... 2I + BA. 

(i) Transfer bands observed, but no rate data given. 

(j) Low-resolution data, superseded. 158 

(k) Quenching cross sections (12 ·(v1 ) - 12) reported for 6 ~ VI ;(. 70; 

values frOlll 150-270" 10-16 cm2 with 10-20X precision. 

(t) Lo ..... resolution phase-shift measurements for 10 ~ v1 .$ 60, 

superseded.158 

(10) Quenching snd vibrational relaxation of Hg(546.1 nm)-exclLed 12 

observed, ~ut reported rate inaccurate due to photographic measurement 

and use of incorrect radiative lifetime. 

(n~ The reporud dsta have been corrected for R radiRtive l1feti,ae 

T (43, 12+16; - 2.5 liS (1.0 118 vaB used in the analysis). However, 

the values st111 appear to be in poor sgreement with other elt1lertmental 

measurements. 

(0) Very little vibrational excitation observed In CO; no rate data given. 

(1'\ Summary of experll!1entel results. 

(q) Value rel'o:'ted is Itl+0 89suming ky..V+1 .. vk1"'0' 

(r' Vibrationa: relaxation ob8erved in beam; no kinetic dRta given. 

(8) Corrected for r~diative llfet1me using pUblished vs!ues. 167 Ratio of 

k(l~16)/k(1~H) does ~ satisfy detailed balancing, probably due to 

error in !J. v .. -Ii rate measurelllent resulting from band overlapping. 

(t) Th~ lover range of published valueal92 {s probably reliable (C. Cerjan, 

prtvate communization). 

(u) Infividusl rota~ional en",rgy transf"'r rat'" coefficients are presented 

in terlllll of an lCS acaling law (see Appendix C) with the following 

parameters: a .. 13.8 x 10-11 em3 mo1ecule-1 8-1, Y .. 1.17, R.c .. 3.5 " 

10-8 em. 

(v) Circular polarhation measurements give !J.Mj .. 0 for O;('!J.j ~ 30. 

(v) Individual rota:ional energy transfer rate coefficients are presented 

in terms of an ZCS scaling law (see Appendix C) with the folloving 

pa~ameters. a .. 9.5)( 10-11 em3 molecule-1 a-I, Y .. 0.75, t*(h) .. 

22.'J(12), 26.0(33), 25.0(59), 30.5(83), 29.5(104), and 31.9(146). 

(x) AI!< in (v), with, 

Y • 0.721: 0.06, tc .. 0, t· .. 22.6. 

(y) AI!< In (w), with' 

a • 1.9 )( 10-10 cm3 lIIoleeule-1 s-I, Y .. 1.08, te .. O. 

(z) As in (w), with: 

a • 1.38" 10-10 cm3 moleeule-1 s-I, Y .. LOIS, I.e .. 4 " 10-8 cm. 

(aa) As in (v). with, 

Y • 0.86 ± 0.05, R.c .. 0, R. • .. 22.0. 

ebb) As in (v), with: 

Y ·0.98 ± 0.04, te .. 0, t* .. 41-

(cc) As in (w), with, 

a • 1.(2)( IO-U em3 molecule-1 a-I, Y .. 0.9, te .. O. 

(dd) As In (w), with, 

a • 1.14>< 10-l! cm3 lIIoiecule-1 s-l, y .. 0.94, I. c .. o. 

(ee) C03c1ude .!.Kj .. 0 for 4v - 0 and any!J.j, but no kinetic data given. 

(ff) Allo statelllent :unpubl1shed l'efel'ence) that P(quench) .. 1.0 for 

He, •••• Xe. 

(gg) LHetime given", r vJ ' .. T;!d(v,J') .. r~O) 

with 

l.v l2 
2 3U·.J,)2 +i.!·.J' - 1

2J 2 
+ -r {I + (23'-1)(2J'+3) } 

- 12 svk;/2 '!'.J' +kvJ ' (J '+1) 

r~~1" 1.1(+6) s-l, 1471 2 
.. 2.8(+5) s-l, 

It," 1.65{+2) 11-
1 , and.! .. nuclear spin 

U1 
~ 
CD 

!-
:-
tn 
~ 
Z 
"T1 
In 

6 
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Table 2. 

Vibration~RotationConstants for the Diatomic ,'Halogen~ ,(~11, val~es in cm -1) 

Electronic 
State 

. Br2.·:· .. ·· xli* "'j25~32i 1.0774 -0.002298 
oS 

-0.082107 0.0003187; '~1'~04(~6" '. 2.~092(-8) 

A
3
n1u .. :. 153 2.7 

~~ir':':{.167 .607 1.6361~O,;009369 
Ou 

0.0588 

0~059589 

O.OOO~ 

0.()004891 -6.637(-6) 

8rCf.,~h+ 

B3n+ 
" .• 0 

44.4~27 : 

2~.2.68 

1~843._ 

2'~884 

-0.0040. 0.152469 

";'0.0673 0.107704 

0.0007.69 -2~f)( .... 6) 0.7183(-7) 

i.OC'-7) ..... 

0.40(~6j . 

1.0(-6)8 

i~oi(:;8) 

BrF Xl1;+ 670.75 4.054 0.35584 0 •. 00261 

BrI 

BlI+ o 
~h:+ 

372.2 3.49 -0.22 

268.64 0.814 -0.0017 

142. 2~57 -0.11 

559.7512~;694t(' ';'3~32527(-3) 

lIleze ... -2.27337( -4) 

lIlet e"". +3 .• 9~041 (76) 

-0 .• 067 

786.15 6.16 

'363i1 ,8.6,' ';"0.12 

.34.8. 29 1.501 

212 ~3-- .;~~.~~ ~O~O12 

221.1 9.62 

916.64 11.236 -0.113 

610.24 ~.~123, 70.00347, 

41L34 2.825 -0.0744 

(b)' 

125~69 0.764 -0.00178 

lIl et e -< +L()3 (-6) 

0.2648 O~OO498a 

0.0568325 0.0001.969 ';;4~.,(;.;.b' 

0.0432 0.0005'; ·~2.5(-;8) ., .• 

0.244153 0~0015163' ..... 3. 908(~6)'. 1~86(";'7')' 

:;;"-;"'-.. . '. 

0.1625 00:002L;i .'. ~~~.0{e:5)'<' "::;J6o'J56;'b{)~f2); 

'(~1J2){)( 16(~7) 

0.516478 .. O.004.35l 

0.3319' 

O~1141587 0~0005354' 

0.084832 

'i,l }JJ(:';;6)' 

·_)~O(7~'- ....• 

5.4C-8) 

0.0872 0.0017 1.0(~7) 

0.89019 0.013847 ~;+O~OOOl179 3.3(-6) 

0.279710 0.001873 " ..... 2. 7~ ... 6) 2~.37(-7) 

0.2272 0.00139' . ..2()~·00008: '2(';;7) 

(ti) 

0.02903 .' o.~.OOr58, ~a~3(~:1r:' 

""(b), 

... ' [5 .4.+0 .• 9.(Vi:-l l?lJ 

x>JQ(~'9); . 

(a)' Rotl:itional conctants for 3 ~v' .~. 8 fitted to data in· Ref. A4. 

(b) '. ·1.+ 
~~t 12 [X .. ,~ g .. ) ,take 

G,,-214~5481(v+1/2)-0.616259(V+l/2)2 + 7.507(-5)(v+1/2)3 

-1.263643(-4)(v+1/2)4 + 6.198129(-6)(v+1/2)5 - 2.0255975(-7>CV+l:/2)6,. 

+ 3~9662824(';'9)(v+i/2)7 - 4.6346554(-1l)(v+1/2)8 

+2~9330755(-13)(V+1/2)9 

Bv =3. 7395(~2) - 1.2435(-4)(v+l/2) + 4.498(~7)(v+1/2)2 

.... 1.482(-8)(~+1/2)3_.3 • 64(-1l){v+1/2)4 

Dv .. 4.54(-9) + 1. 7 (-1l)(V+1/2) + 7 ~0(-12)(v+1/2)2 

: - . -

d.'Phya.Chem.,Ref. Data, Vol. 18,:No. 118. 
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Table 3. 

Mean Thermal Relative Velocities for Halogens and Selected 

Collision Partners (300 K), Units of cm s-1 "( 104. 

v Self " He Ne Ar Kr Xe 

Br2 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 

Br1 2.48 12.73 5.88 4.35 3.26 2.81 

C"'2 4.23 12.94 6.36 4.98 4.06 3.71 

C.I'.F 4.83 13.05 6.57 5.25 4.39 4.06 

en 2.80 12.76 5.95 4.45 3.39 2.96 

FZ 5.'8 13.24 6.94 5.71 4.93 4.64 

F1 2.95 12.77 5.98 4.50 3.45 3.03 

12 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, 

EI),J = G(u + 1/2) + BvJ(J + 1) -Dv [J(J + 1)]2 

= we{v + 1/2) -wexe!v + 1/2)2 + {(}eYe(v + 1/2)3 + ... 
+ [Be - ae(v + 1/2) + rc(u + 1/2)2 + ... ]J(J + 1) 

- D" (J(J + 1)]2. (A.I) 

The constants appearing in Eq. (A. I ), taken from the most 
recent compilation by Huber and Herzberg,Al are listed in 
Table 2. Constants for the very accurately known X l1:g + 
state of 12 are taken from Ref. A2. A highly precise (IS-term) 
series expansion for the B 3IIOu + state of 12 is available, A3 

but is not required for these purposes. Note the sign conven­
tion that only the first anharmonic term in each series 
(wexe ,ae) appears with a minus sign; the signs of all other 
terms in the expansion a:re positive. 
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Appendix B.lnterconvel"sionof Units 
.' . 

Ratecoefficien~dataappear in the . literature with a 
som~timesbewi1deringarrayof units. We. have attempted, 
wherever p<>Ssiblej~ this r~view, to present data in standard 
mutS. ofcm3 moleeule--1 s -I. Other units. which. are fre­
quently employed :includerelaxation times, cross sections, 
and collision probabilities. Inthisappendix, we give conveJ;­
sian factors .t>etweeneachofthese· and. standard ratecoeffi-

,cienlunits. 

RelaxatlonTlnie 

GeneralligtvCn as·' a'pressur~time product (pr) 01' 

(pr) -:-1 in amwtitudeof units~ 'We convert (pr) -I to units of 
bar- 1 s __ 1 at273K (1 bar' = lOOOOOPa; Jatm = 101325 
P~)~ Toobtainkin:cm3 m6Iecule:- l s- 1 at temperature T, 
multiply by 1345 X 1()22Tcm3 molecllle- 1·bar-1.This can­
notbesitnplyu~tocOnvertshock .. tubedata, since the 
ideal-gasJawisllotnecessaplyy~dattllehigh pressure and 
temperatures.encountercii'in these .experiments;Therefore, 
we'ha~e left shock .. tubecIatain the~ (jJT)form~ . 

Cross· Section 

A rate coefficient can be expressed as an effective cross 
section bytlierelationship 

k=vu; (B.I) 

wherevistliemeallthertnalrelativevelocity(8kT l1l'fl)1/2for. 

the collision pair (cm S-I LandO- has units (cm2 molecule -:-1). 

A table ofv values for halogens ;andselected collision parte. 
ners (at 300 K) is given in Table 3; An unfortunate ambiguity 
which.hasappeared ,in the literature is that a is sometimes 
taken to be thecr~sssection appearing in Eq. (B. I) and some­
times to be a collision distan.ce, so that the actual cross sec­
tion is 1l'U 2. The cross section values reported in this survey 
include the factor of 1T',insofar as this is clear from the origi-
nal citation. . 

COllision Probability '.' . 
. .". . .. . ~ 

Inelastic. collisionefficiericiesaresODleti1nes~v¢Il.~·a,; 
probability per cOllision.(.P ) or reciprocal ()faeolliSion num-i 
ber (l/Z)~ To collvertto ratelXletlicient'.results,t~,v,~ue 
must bemultipli~'bya gas~kinetic colliSionr~te;to;<loSOta 
gas~kinetic cross section or colliSiontUatnetertnust oea,$~.: 
sumed,m.aking. thisquantitysomewliat arbitrary.·. . 

, ; :.: ":-; .:". ~ .' . . . : . '. :.' - . .:.- . . . . . .-: .. ". -:." 

Appendix ..• 'c.Scaling· •• '-:La\Vs ...• for. Rotati91lal 
. Ene_rgyTrC\ln~fer·in.·I~: -

. . '-" ......... ','." '. .' .. -;: .... ".: .... : ..•.. :, ..... :' 
The.·most recent.·R-T .. m~uremet1ts·iJi·theBs#te.()fI2. 

report data; not:~indi\Tid~ ra~o/ crOS$cS~tio~i-~ut;iJ;l 
terms of a Ui~if);scaliiIglfl~.l84.~IJ~ •• 97.hlorder::Y>aiJ()~ 
reconstI1lction -()filldiVidual rat~,w~giyt},t1tat-rela,tio~lti~ 
here. The energy~CQrr~ted:sudden(~~S)scidUtglaw_r~tefoJ 
a transition from initiai 'rotatiqnaJs~te Jito:tUiaLstatedlU 
given by.... ..... '. : ......... : ..... . 

kifUi~ir )==pJr. + 1 )eip [.(Ej; ~Ej»7~r:l_-.. . .. . 

xI+~ ~~'2Wtl)I t~>J2k(Ii.Q)~; •. ... 
where· th~··g~bolg .. have.-the:fo1l~~i',ri~anillgg!i> ....• :;:.lil~~-
er ~(iI .,if); Eji ,Hj >- tobe·caIcu1at~frolllene1Jgyley~l.e~pr~,. __ ,o. 

sions' in Ap~ndiX A;T = ambient;·t,ranslationa! teID:~ra.~,,·· 

ture; {: . ..:)~3~Isyttlbol;-:··· . .' .. 

·1~:+ifI6. 
A{>= 1+''1>16.' •....•.......... 

Tj = 41rhCll.U+:1Z2)(p, 
where v ~ .meanthemiafteHl~ve velociiy(seeApPe.n~,B);.· ': .. ".';'<:': 

B =::rotatioJlalCO~tantin.clll~1 (see API>en.Wx·.A);,-," . .. 

k (l~) =,: all (1+ J )l:~?'; 
--:.'.;:' .... '". -.:- :. .... .'-", ..... .. ." ," 

The parameters a,r,andlc~:given.inth~footn~tes. to 
Table I; the sum overIcan'be~~n .over: .' . 

'Vi .~ irl<I<lk.-t-ifi 
withsufficientaccuracy,!Iflc_isse~equal:tozer(),thefufulit~ 
order sudden (IOS)$calingla:W;is:()btaip~ ..... ' .. ' . ..' ..' ." ........... : ..• ' ... ' 

For ·-Ir~He •. collisions,. 'a:modified-;e~pr~si?ll:li3$"P~Jl 
used for k (l~),. introducingan'.a~di~i~~~;J>.~~e~ecr-~{ ~r 
viz., 

k He(l-40) ~ a[l(/ + 1) r- rexp[''-:] (!<+1)lt~{1.+1)]: 
These scallilg and fitting laws,aredisCilQQ~ ~1~·:"~,;;4:a"- ,fa4-~n 
in Ref. 6. 




