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The previously published compilation of rate data for inelastic collision processes in­
volving the homonuclear and heteronuclear diatomic halogcn moleculcs [J. Phys. Chern. 
Ref. Data 13, 445 (1984)] has been updated through June, 1986. Additional data on 
collision processes involving the interhalogens, and on processes at very low kinetic tem­
peratures, are presented; in addition. several previously accepted rate data have been 
corrected. 

Key words: energy transfer; halogens; inelastic collisions; quenching; radiative lifetimes; rotational 
relaxation; vibrationallelaxatioll. 
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1. Introduction 
In 1984, we published a survey 1 of rate data for inelastic 

collision processes in diatomic halogen molecules; including 
both homonuclear (X2 = Br2, C12, F2, 12 ) and heteronuclear 
(XY = BrCI, BrF, Brl, CIF, ClI, and FI) species. Processes 
reviewed in the survey included electronic quenching, elec­
tronic ~ vibrational energy transfer, vibrational relaxation, 
rotational relaxation, dephasing, depolarization~ line broad­
ening, and radiative decay. Theoretical treatments of these 
processes were also noted. The survey was based on litera­
turepublished through April, 1983. 

During the past several years. sufficient additional data 
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1.7. Inelastic Collision Data for Chlorine Iodide. 905 
1.8. Inelastic Collision Data for Fluorine ............ 906 
1.9. Inelastic Collision Data for Fluorine Iodide. 906 
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have been published to warrant this supplement (see Tables 
1.1 and 1.4-1.10). In particular, much more data are avail­
able on the interhalogens, particularly FI, and on collision 
processes at low relative kinetic energies in supersonic mo-· 
lecular beams. In addition, some previously reported data 
have been corrected. such as the I*-Clz reaction rate and the 
BrI radiative lifetime. Other conclusions based on the origi­
nal survey, particularly the applicability of angular-momen­
tum based scaling laws,2 have been borne out by additional 
measurements. 

The supplementary literature references are based on 
material sent to us by scientists active in the field who have 
seen the original survey, and on searches of the Molecular 
Spectroscopy Newsletter published by Physics and Astron­
omy Departments ofthe University of California at Berkeley 
(1983-1986), and the Lockhead Dialog® data base. For 
further discussion of the methodology, including definitions 
of collision processes, experimental techniques, and units, 
please consult Ref. 1. 
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904 J. I. STEINFELD 

State 
Collision 

F Process Partner 

B quench Br2 
B quench He 
B B R-T Br2 
X E-V? N2*(A3

l:) 

X X V-T CC14 (liq.) 

State 
Collision 

Process Partners 
--------

X V-T+R-T H,Li+ 
X T-V Li+ 
X V-T Ar,Br 
X dissoc Ar,Br 

State 

F 

A' 

State 
Collision 

F Process Partner 

D quench N2 
D quench O2 
D quench CH 4 

State 

F 

D X 
B X 
B X 

Table 1.1. Inelastic Collision Data for Bromine 

Experimental Data for Bromine 

Quant Data 
Temp Meth vi ji vf jf Rept Entry 

LIF 7,11,14 <15 k 4.2E-10 
LIF 7,11,14 <15 k <2E-12 
LIF 7,11,14 <15 k 6E-10 

300 K k 12E-ll 
298 K FP(ps) 9 vib 

8E-ll 

Theoretical Data for Bromine 

Method, Comments 

VRI/OSA calc'n, 0.08-1.2 eV relative kinetic energy 
Cross s~ctions for 0 --> 1, 0 --> 2 "~inz ~~A 
Classical trajectory calc'n @ T=2000-3500 K 
Use results of preceding to calc dis soc rates 

Meth 

FP 

Radiative Lifetimes for Bromine 

Data 
(s) 

5.5E-9 

Table 1.4. Inelastic Collision Data for Bromine Iodide 

Experimental Data for Bromine Iodide 

Quant Data 
Temp Meth vi ji vf jf Rept Entry 

MEF k 5E-10 
MEF k 2.1E-10 
MEF k 9.4E-10 

Radiative Lifetimes for Bromine Iodide 

Data 
Meth vi ji (s) 

MEF 27±4E-9 
LIF 2 8-33 O.29-0.07E-6 
LIF 3 4-31 O.72-0.28E-7 

(a) Supersedes previous data of Wright & Havey [J. Chern. Phys. ~, 864 (1978)]. 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 

Units 

cm3s 
-1 

3 -1 
cm

3
s_

1 cm
3

s_
1 

cm s 
s 

Units 

cm3s 
-1 

cm3s 
-1 

cm3s 
-1 

Est. 
Error Ref 

127. 
12% 
30% 
17% 

Ref 

6 
7 

8 
9 

Ref 

5 

Est. 
Error Ref 

20% 10 
15% 10 
11% 10 

Ref 

10 
11 
11 

4 
5 

(a) 

(a) 
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Table 1.5. Inelastic Collision Data for Chlorine 

Experimental Data for Chlorine 
State 

Collision Quant Data 
F Process Partner Temp Meth vi ji vf jf Rept Entry Units 

K IRF k <8E-15 cm3s 
-1 

X X E-V 1* 300 
X E-V? NZ*(A3;E) 300 K k 7.8E-11 

3 -1 cm
3

s_
1 

X X E-V I* 300 K IRF k 2.0E-14 cm
3

s_
1 

X X E-V I* 300 K IRF k 1.7E-14 cm s 

(a) Actual rate probably <8E-15 
3-1 cm s , fast I*-Cl atom quenching o~~erved.[12] 

Table 1.6. Inelastic Collision Data for Chlorine Fluoride 

Experimental Data for Chlorine Fluoride 
State 

Collision Quant. Dat.a 
F Process Partner Temp Meth vi ji vf jf Rept Entry Units 

X (a) 1* Z98 K LIF k 1.1E-13 cm3s 
-1 

(a) Assumed to be reactive, I* + XY ~ IX + Y, rather than E-V transfer. 

Table 1. 7. Inelastic Collision Data for Chlorine Iodide 

Experimental Data for Chlorine Iodide 
State 

Collision Quant Data 
F Process Partner Temp Meth vi ji vf jf Rept Entry Units 

B quench He LIF 1 14 q 0.005E-16 cm2 

B quench °2 LIF 1 14 q 0.6E-16 cmZ 

B quench Kr LIF 1 14 q 0.8E-16 cm2 

B quench CCl'4 LIF 1 14 q 4.5E-16 cm2 

B quench CHl Cl2 LIF 1 14 q 5.5E-16 cml 

B quench CHC13 LIF 1 14 q 6.3E-16 cm2 

B quench t-Cz H2C12 LIF 1 14 q 3.8E-16 cmZ 

B quench g-C 2H2C12 LIF 1 14 q 6.5E-16 cmZ 

B quench c-CZHZCI Z LIF 1 14 q 8.ZE-16 cmZ 

B quench CsHs LIF 1 14 q 33E-16 cmZ 

B quench He LIF Z 15 q o . 11E-16 cmZ 

B quench °2 LIF Z 15 q 8.0E-16 cmZ 

B quench Kr LIF 2 15 q 19E-16 cmZ 

B quench CCl4 LIF Z 15 q 35E-16 cmZ 

B quench CH2.ClZ LIF Z 15 q 38E-16 cm2 

B quench CHC13 LIF Z 15 q 40E-16 cm2 

B quench t-CzH2C12 LIF Z 15 q 41E-16 cmZ 

B quench g-CzHzClZ LIF Z 15 q 51E-16 cm2 

B quench c-CZHZCIZ LIF Z 15 q 57E-16 cmZ 

B quench C6H6 LIF 2 15 q 79E-16 cmZ 
3 -1 

X X E-V 1* 300 K IRF k 1. 5E-11 cm
3

s_
1 

X X E-V 1* 300 K IRF k 3.3E-11 cm
3

s_
1 

X E-V? N2*(A3;E) 300 K k 8.0E-11 cm
3

s_
1 

B quench ICl3 LIF 5-5Z k 8.7E-10 cm s 

Est. 
Error Ref 

12 
20% 

5% 13 
30% 14 

Est.. 
Error Ref 

30% 15 

Est. 
Error Ref 

40% 16 
17% 16 
25% 16 
ll% 16 

8% 16 
10% 16 
10% 16 
10% 16 
12.% 16 
17% 16 
ZO% 16 
12% 16 
20% 16 
17% 16 
1l% 16 
ll% 16 
10% 16 
10% 16 
10% 16 
10% 16 
30% 14 
12.% 13 
ZO% 4 
10% 17 

905 

(a) 
(a) 
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Table 1.7. Inelastic Collision Data for Chlorine Iodide (continued) 

State 

F 

Radiative Lifetimes for----Chlorine Iodide 

Meth vi 
Data 
(s) 

0.5-1. OE-9 
4.1E-6 

B X 
B X 
B X 

LIF 3 5-52 
LIF 1 7-55 
LIF 2 7-54 (3.3 to 0.07)E-6 function of 

State 

F 

X 

Collision 
Process Partner 

(a) If< 

Table 1.8. Inelastic Collision Data for Fluorine 

Experimental Data for Fluorine 

Temp Meth vi 

298 K LIE' 

Quant Data 
vf jf Rept Ent~y 

k <8.7E-14 

(a) Assumgd to bg rgact~vo, If< + XY ~ IX + Y, rathgr than E-V tranc£or. 

State 

I 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
X 
X 
X 

F 

B 
B 
B 
B 

B 
B 

Collision 
Process Partner 

quench 
quench 
quench 
quen'ch 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
V-T 
V-T 
V-T 
V-T 
V-T 
V-T 
V-T 
V-I 
V-T 
V-T 
V-T 
V-T 
quench 
V-E 
E-E 
(a) 

He 
N2 
SF 6 
F2 
He 
Ne 
Ar 
Kr 
Xe 
F2 
F2 
F2 
F2 
F2 
F2 
12 
N2 
H20 
H20 
H20 
H20 

°2 
°2 
He 
N2 
He 

N2 
Ar/N2 
AT-IN?, 

Ar/N2 
Ar/N2 
Ar/N2 
.Ar/N2 
Ar/Nz 
Ar/N2 

I2t 
HF 
N2* 
1* 

Table 1.9. Inelastic Collision Data for Fluorine Iodide 

Experimental Data for Fluorin~ Iodide 

Temp Meth vi 

298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
300 K 
~nn 1( 

300 K 
300 K 
300 K 
300 K 
300 K 

300 K 
300 K 

900-2000 K 
300 K 
400 K 

LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 
LIF 

CL 

AA 

all 
all 
all 
all 
3-8 
3-8 
3-8 
3-8 
3-8 
3 
3 
6 
6 
7 
7 
3-7 
3-8 
3-6 
4 
5 
6 
3-8 
3-8 
4 
4 
3 
3 
1 
2 
3 
4 
5 
6 
7 

8 
3-6 

v' 
v' 
v' 
v' 

3 
3 
2 
2 

3-6 

Quant 
Rept 

k 
k 
k 
k 
(j 

(j 

(j 

(j 

(j 

k 
(j 

k 
(j 

k 
(j 

(j 

(j 

(j 

(j 

(j 

(j 

(j 

(j 

k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 

k 
k 
k 
k 
k 

Data 
Entry 

<1. OE-14 
<1.0E-14 
<1.0E-14 

4E-12 
<7.9E-20 
<1.6E-19 
<2.2E-19 
<2.9E-19 
<3.1E-19 

3.4E-12 
7.4E-17 
4.5E-12 
9.9E"'17 
5.2E-12 
1.1E-16 
9.2E-15 

<1. 9E-19 
3.8E-15 
2.8E-17 
6.2E-17 
1. 2E-16 
1. 2E-16 
2.1E-17 
6.9E-12 
3.5E-12 
5.4E-12 
2.5E-12 
0.6E-12 
L 6E-12 
2.6E-12 
3.5E-12 
2.6E-12 
4.1E-12 
4.0E-12 
2.9E-12 
3.5E-I0 
3.6E-14 
2.0E-10 
1.3E-11 

(a) Process assumed to reactive, If< + XY ~ IX + Y. rather than E-V transfer. 
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Units 

3 -1 
cm s 

Units 

Est. 
Error Ref 

5% 
17 
18 
18 

Est. 
Error Ref 

15 

Est. 
Error Ref 

25% 

15% 
15% 
15% 
15% 

8% 
8% 

30% 
20% 
25% 
25% 
20% 
15% 
10% 
10% 
10% 
10% 
30% 
30% 
30% 
30% 
30% 
30% 
~O% 

30% 
6% 

50% 

19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
21 
21 
21 
21 
21 
21 
21 
21 
22 
23 
21 
15 
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Table 1.10. Inelastic Collision Data for Iodine 

Experimental Data for Iodine 
State 

B 
B 
B 
B 
X 
X 
X 
X 

X 
X 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

F 
Collision 

Process Partner Temp' Meth vi 

B 
B 

D' 
X 

quench 
quench 
V-T 
V-T 
E-V? 
E-E 
E-V 

A'? E-E 

Kr 
t-C2H2Cl2 
He 

H2 
N2*(A3~) 
N2*(A3~) 
I* 
°2*(benzene 

solution) 

LIF 
LIF 

19 K LIF 
30 K LIF 

300 K 
300 K 
300 K IRF 
300 K FP 

X 
X 
B 
B 

V-T He 
V-T H2 ,D2 
V-T+R-T He 
V";T+R~T He 

ET=0-500 meV 
ET=0-500 meV 

300 K 
300 K 

BS 
BS 
LIF 
LIF 

B V-T+R-T He 
B V-T+R-T 8e 
B V-T+R-T 8e 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T.He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B . V-T+R-T He 
B V-T+R-T He 
B V-T+R-:T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 
B V-T+R-T He 

300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 

8-49 
8-49 
43 
43 

13 

Quant Data 
jf Rept Entry 

12+16 44 to 33 
12+16 44 to 33 

41 

1,2,3 
1,2,3 
12 39 

41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 

101 
103 

5-12E-16 
u 30-60E-16 
k 
k 
k 
k 
k 

[equation] 
[equation] 

23E-ll 
4E-14 

3.0E-ll 
k 2.3E-18 

0' [graph] 
0' [graph] 
k 526E-14 
k 556E-14 
k 526E-14 
k 512E-14 
k 470E-14 
k 439E-14 
k 400E-14 
k 357E-14 
k 319E-14 
k 289E-14 
k 258E-14 
k 211E-14 
k 186E-14 
k 170E-14 
k 139E-14 
k 115E-14 
k 95E-14 
k 74E-14 
k 6lE-14 
k 45E-14 
k 37E-14 
k 31E-14 
k 31E-14 
k 21E-14 
k 23E-14 
k 18E-14 
k 12E-14 
k 14E-14 
k llE-14 
k 4E-14 
k 9E-14 
k 8E-14 
k 7E-14 

(a) For He-I 2*(v), 

k(v,v') = (1.70 ± 0.05 cm3s- 1 ) x (0.0065)IAv- 1 1 v(v-1)(v-2) ... (v+Av+1) 
For H2 -12*(v), 

k(v,v') = (3.2 ± 0.1 cm3s-
1

) x (0.009)IAv-l l v(v-1)(v-2) ... (v+Av+1) 

Units 

(b) Cross section 0' varies between 0.0 and 0.02E-16 cm2 , energy- and v f - dependent. 

Est. 
Error Ref 

15% 
10% 

20% 

3% 
15% 

10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-201 

24 
24 
25 (a) 
25 (a) 

4 

13 
26 

27 (b) 

28 (b) 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
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Table 1.10. Inelastic Collision Data for Iodine (continued) 

Experimental Data for Iodine . 
State 

F 

B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B. B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 

Collision 
Process Partner 

V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T SQ 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T 80 
V-T+R-T He 
V-T+R-T He 
V-T+R-T He 
V-T+R-T Xe 
V-T+R-T Xc 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T XI'! 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 

Temp Meth vi 

300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 Y. LIF 
300 K LIF 
300 K LIF 
300 K. LIF 
300 K LIF 
300 K LIP 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
:.l00 K LIP 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF· 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 l( I.IF 
300 K LIF 
300 K LIF 
300 K LIF 

13 

13 

13 
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91 12 

41 12 

91 12 

Quant 
jf Rept 

49 
53 
55 
57 
59 
61 
63 
73 
75 
77 
79 
81 
83 
85 
87 
eo 
91 
93 
95 
99 

101 
105 
107 
109 

39 
41 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
73 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
97 
99 

101 
51 
53 
55 

'57 

59 
61 

k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 

k 
k 
k 
k 
A 

k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 
k 

Data 
Entry 

78E-14 
83E-14 
60E-14 
87E-14 
72E-14 

106E-14 
103E-14 
203E-14 
237E-14 
281E-14 
297E-14 
324E-14 
340E-14 
391E-14 
416E-14 
It21E11t 
464E-14 
472E-14 
451E-14 
409E-14 
:.l57E 14 
307E-14 
292E-14 
277E-14 
107E-14 
10SE-14 
115E-14 
104E-14 
112E-14 
113E-14 
113E-14 
120E-14 
119E-14 
118E-14 
116E-14 
120E-14 
118E-14 
113E-14 
119E-14 
1l0E-14 
103E-14 
1l0E-14 
108E-14 

95E-14 
108E-14 

88E-14 
94E-14 
81E-14 
88E-14 
84E-14 
86E-14 
77E-14 
50E-14 
60E-14 
59E-14 
69E-14 
65E-14 
7lE-14 

Units 
Est. 
Error 

10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-207: 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 
10-20% 

Ref 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 c-

29 
29 
29 
29 
29 
29 
29 
2,9 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
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Table 1.10. Inelastic Collision Data for Iodine (continued) 

State 

F 

B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
B B 
X 
A' 
A' 
A' 
A' 
A' 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

II 
B 
B 
B 
B 
B 
B 
B 
B 

Collision 
Process Partner 

V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T Xe 
V-T+R-T 
V-T 

Xe 
He(?) 
He(?) V-T 
12 
I2 
MgO(lOO) 
He 
Ar 
N2 
SFS 
12 
He 
Ne 

dephase 
e-loss 
dissoc 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench 
quench Xe 
quench I2 
V-T+R-T He 
V-T+R-T Ne 
V-T+R-T Ar 
V-T+R-T Kr 
V-T+R-T Xe 
V-T+R-T I2 
dephas He 
dephas Ne. 
dephas Ar 
dephas Kr 
dephas Xe 
quench I2 
quench H2 
quench CO 
quench CH4 
quench He 

Ar 
Kr 

Experimental Data for Iodine 

Temp Meth vi 

300 K LIF 13 91 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K LIF 
300 K? 15 14 
300 K? 15 13 
300 K? CT [589.7nmJ 
300 K? CT [589.7nmJ 
548 K BS(TOF) 
300 K FP 
300 K FP 
300 K FP 
300 K FP 
300 K FP 
298 K CT 2 59 
298 K CT 2 59 
298 K CT 2 59 
298 K CT 
298 K CT 
298 K CT 
298 K CT 
298 K CT 
298 K CT 

2 
2 
2 
2 
2 
2 

298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 
298 K 

243-273 K 
243-273 K 
243-273 K 
243-273 K 

9.4 K 

CT 2 
CT 2 
CT 2 
CT 2 
CT 2 
CT 2 
CT 2 
CT 2 
LIF 14 
LIF 14 
LIF 14 
LIF 14 
LIF 11 
+SSE 

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

0-8 
0-8 
0-8 
0-8 

Quant 
jf Rept 

Data 
Entry 

12 63 
75 
77 
79 
81 
83 
85 
87 
89 
91 
93 
95 
99 

101 
105 

15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 
15 60 

k 67E-14 
k 78E-14 
k 83E-14 
k 94E-14 
k 94E-14 
k 66E-14 
k 90E-14 
k 85E-14 
k 75E-14 
k 98E-14 
k 99E-14 
k 91E-14 
k 72E-14 
k 100E-14 
k 96E-14 
u 3.1E-16 
u 0.78E-16 
u 590E-16 
u 227E-16 

k 9.4E-15 
k 2.8E-14 
k 3. 5E-.14 
k 2.4E-13 
k 5.5E-11 
u 1.l6E-16 
u 3.58E-16 
u 10.4E-16 
u 22.2E-16 
u 48.7E-16 
u 115E-16 
u 54.3E-16 
u 89.5E-16 
u 136E-16 
u 154E-16 
u 150E-16 
u 110E-16 
u 66E-16 
u 1l0E-16 
u 160E-16 
u 207E-16 
u 270E-16 
u 190E-16 
u 2.5E-16 
u l5.1E-16 
u 18.0E-16 
u 0.33E-16 

(0) Dissooiation measured on oo11ision of I Z with heQted H&O ~urfQGe. 

(d) Temperature dependence of quenching rate measured, 330 K > T > 280 K. 

Units 
Est. 
Error Ref 

10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-.20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 
10-20% 29 

10% 30 
10% 30 
15% 31 
10% 31 

32 (c) 

10% 33 (d) 

35% 33 (d) 

30% 33 (d) 

5% 33 (d) 

15% 33 (d) 
6% 34,35,36 
6% 34,35,36 
5% 34,35,36 
2% 34,35,36 
2% 34,35,36 

20% 34,35,36 
2% 34,35,36 
3% 34,35,36 
3% 34,35,36 
2% 34,35,36 
2% 34,35,36 

40% 34,35,36 
10% 34,35,36 
10% 34,35,36 
10% 34,35,36 
10% 34,35,36 
10% 34,35,36 

7% 37 
12% 37 

4% 37 
4% 37 

25% 38 
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Table 1.10. Inelastic Collision Data for Iodine (continued) 

Theoretical Data for Iodine 
State 

Collision 
Process Partners Method, Comments Ref 

B V-I He Resonance analysis, I = 0 to 5 K 39 
40 
41 
42 
43 

43 
44 
45 
46 
47 
48 

49 

B 
X 
B 
B 
X 
X 
X 
X 

V-V 12 
R-I He 

Quantum calculation -1 
Quasi-classical, collision energy < 0.5 em 
Scaling law for vibrational energy transfer V-I He ,Ar 

R-T He 620 K (formula) 
R-T Xe 550 K (formula) 
V-V+V-I 12 
V-V+V-I 12 
V-I He 

Quantum calculation 
Quantum calculation 
VEDW/IOS calculation 

V-T He 
V-I He 

X V-I (Ne)n clusters 

VCC/IOS calculation, cf. to Hall et ale expts. [27] 
Semiclassical calculation at low relative K.E. 
Theoretical calculation, classical dynamics 

n=4,B,16 
X V-I He Theoretical calculation at very low temperatures using VCC-RIOS 50 

Radiative Lifetimes 
State 

F Meth vi ji 

B X 43 12,16 (formula) with r 
rad 

= 0.314 ± O.018E+6 

2. Acknowledgments 
This supplement was prepared with the assistance of 

the JILA Atomic Collisions Data Center, including Jean 
Gallagher, Patti Krog, and Pat Ruttenberg. Support was 
provided by the Office of Standard Reference Data and the 
Quantum Physics Division of the National Bureau of Stan­
dards. 

IJ. I. Steinfeld, J. Phys. Chern. Ref. Data 13, 445 (1984). 
2J. I. Steinfeld and P. Ruttenberg, JILA Information Center Report No. 
23, 1983. 

3L. J . Van de Burgt and M. C. Heaven, Chern. Phys. 103, 407 (1986). 
4D._Z. Cao and D. W. Setser, Chern. Phys. Lett. 116,363 (1985). 
sN. A. Abul-Haj and D. F. Kelley, Chern.. Phys. Lett. 119, 1&2 (1985). 

6G. A. Pfeiffer, J. Phys. Chern. 89, 1131 (1985). 
7G. Drolshagen and J. P. Toennies, Chern. Phys. 79, 159 (1983). 
8M. Koshi, H. Itoh, and H. Matsui, J. Chern. Phys. 82, 4903 (1985). 
9H. Itoh. M. Koshi. T. Asaba. and H. Matsui. J. Chern. Phys. 82. 4911 
(1985). 

lOR. J. Donovan, G. Gilbert, M. Macdonald, I. Munro, D. Haw, and G. R. 
Grant, Chern. Phys. Lett. 109, 379 (1984). 

11M. A. A. Clyne and M. C. Heaven, J. Chern. Soc. Faraday Trans. 276,49 
( 1980). 

12G. E. Hall, S. Arepalli, P. L Houston, and J. R. Wiesenfeld, J. Chern. 
Phys.82, 2590 (1985). 

13M. D. Burrows, J. Chern. Phys. 81,3546 (1984). 
14H. V. Lilenfeld, P. D. Whitefield, and G. R. Bradburn, J. Phys. Chern. 88, 

6158 (1984). 
15M. A. Chowdhury, A. T. Pritt, Jr., D. Patel, and D. J. Benard, J. Chern. 

Phys. 84, 6687 (1986). 
16M. Kitarnura, T. Kondow, K. Kuchitsu, T. Munakata, and T. Kasuya, 
Chern. Phys. Lett. 118, 130 (1985). 
17T. Suzuki and T. Kasuya, J. Chern. Phys. 81,4818 (1984). 
18M. Kitamura, T. Kondow, K. Kuchitsu, T. Munakata, and T. Kasuya, J. 

Chern. Phys. 82, 4986 (1985). 
19p. J. Wolf, J. H. Glover, L. Hanko, R. F. Shea, and S. J. Davis, J. Chern. 

Phys. 82, 2321 (1985). 
2Op. J. Wolf and S. J. Davis, J. Chern. Phys. 83, 91 (1985). 
21L. G.' Piper, W. J. Marinelli, W. T. Rawlins, and B. D. Green, J. Chern. 

J. Phys. Chem. Ref. Data, Vol. 16, No.4, 1987 

for Iodine 

Ref 

-1 
s 51 

Phys. 83, 5602 (1985). 
22M. R. Berman and P. D. Whitefield, Chern. Phys. Lett. 122, 76 (1985). 
23G. W. Tregay, J. W. Raymonda, H. M. Thornpson, and T. E. Furner, 

Chern. Phys. Lett. 123, 458 (1986). 
24M. Kitamura, K. Suzuki, T. Kondow, K. Kuchitsu, T. Munakata, and T. 

Kasuya, Reza Kagaku Kenkyu, 5, 26 (1983). 
25H. Baba and K. Sakurai, J. Chern. Phys. 82, 4977 (1985). 
26F. Wilkinson and A. Farmilo, J. Photochern. 25, 153 (1984). 
27G. Hall, K. Liu, M. J. McAuliffe, C. F. Giese, and W. R. Gentry, J. Chern. 

Phys. 81, 5577 (1984). 
28G. Hall, K. Liu, M. J. McAuliffe, C. F. Giese, and W. R. Gentry, J. Chern. 

Phys.84, 1402 (1986). 
29g. L. Dexheimer, T. A. Brunner, and D. E. Pritchard, J. Chern. Phys. 79, 

5206 (1983). 
30E. D. Bugrim, Yu. N. Gurenko, S. N. Makrenko, and V. V. Nesirava, Ukr. 

Fiz. Zh. (Ukr. Ed.) 29,691 (1984). 
31E. T. Sleva and A. H. Zewail, Chern. Phys. Lett. 110, 582 (1984). 
32E. Kolodney, A. Amirav, R. FJher, and R. R Gerher, Chern. Phys. Leu. 

111,366 (1984). 
33J. Tellinghuisen and L. F. Phillips, J. Phys. Chern. 90, 5108 (1986). 
34K. E. Drabe, J. Langelaar, D. Bebelaar, and J. D. W. Van Voorst, Chern. 

Phvs. 97, 411 (1985). 
3SK. ·E. Drabe, A. DeGroot, andJ. D. W. Van Voorst, Chern. Phys. 99,121 

(1985). 
36K. E. Drabe and J. D. W. Van Voorst, Chern. Phys. 99, 135 (1985). 
37C. Colon, M. Ortiz, and J. Campos, J. Mol. Spectrosc. 112,357 (1985). 
38J._p. Nicolai and M. C. Heaven, J. Chern. Phys. 84, 6694 (1986). 
39S. K. Gray and S. A. Rice, J. Chern. Phys. 83, 2818 (1985). 
40J. B. Ree, T. Ree, and H. K. Shin, J. Chern. Phys. 78, 1163 (1983). 
41p. Mareca, P. Villareal, and Y. G. Delgado-Barrio, J. Mol. Struct. 93,283 

(1983). 
42R. Ramaswamy and R. Bhargava, J. Chern. Phys. 80, 1095 (1984). 
43c. Nyeland, Chern. Phys. Lett. 109, 603 (1984). 
44H. K. Shin, J. Chern. Phys. 81, 1725 (1984). 
4sH. K. Shin, Chern. Phys. Lett. 116,491 (1985). 
46M. M. Novak, G. G. Balint-Kurti, and D. C. Clary, Chern. Phys. Lett. 

114,205 (1985). 
47D. W. Schwenke and D. G. Truhlar, J. Chern. Phys. 81,5586 (1984). 
48W. R. Gentry, J. Chern. Phys. 81, 5737 (1984). 
49L. A. Eslava, R. B. Gerber, and M. A. Ratner, Mol. Phys. 56,47 (1985). 
SOD. W. Schwenke and D. G. Truhlar, J .. Chern. Phys. 83, 3454 (1985). 
51J. P. Pique, R. Bacis, F. Hartrnann, N. Sadeghi, and S. Churassy, J. Phys. 

(Paris) 44, 347 (1983). 


