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ABSTRACT 

This annotated bibliography lists 2146 works on atomic and. molec ... 

ular processes reported in publications dated 1979. Sources· inc1ude 

scientific journals, conference proceedings, and books. Each entry 

is designated by one or more of the 114 categories of atomic and molec .. 

ular processes used by the Controlled Fusion Atomic Data Center, Oak 

Ridge National Laboratory, to classify data. ·Also indicated is whether 

the work was experimental or theoretical, what energy range was covered, 

what reactants were invesUgated, and the country of origin of the 

first author. Following the bibliographical listing are indexes of re­

actants and authors. 

I 
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INTRODUCTION 

This annotated bibliographY lists 2146 works on atomic and mo1ec~ 

ular processes reported in publications dated 1979. It is the first 

such 'bibliography to be formatted under an open-field computer code 

developed for the Controlled Fusion Atomic Data Center, Oak Ridge 

National Laboratory. Unlike previous bibliographies which listed 

entries ·alphabetically by first author, there is no such ordering of 

entries in this publication. An alphabetical arrangement by author 

can be found in the author index. Also unlike bibliographies formatted 

using an earlier computer code, entries in this bibliography are not 

grouped according to a particular atomic or molecular process (i.e., 

there is no independent section on electron transfer, ionization, etc.). 

Instead, each entry is labeled by one or more of the 114 categories of 
\ 

atomic and molecular processes used by the Controlled Fusion Atomic 

Data Center to classify data. (A list of these categories is found on 

page 4.) Grouping according to specific categories is found in the 

reactants index. The author index is likewise arranged by assigned 

category. The absence of an author and reactants index for any one of 

these 114 categories indicates that there were no entries designated to 

that category in 1979. Each entry indicated whether the work was ex­

perimental (E) or theoretical {T), what energy range was covered, and 

what reactants were investigated. 
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The following remarks are offered to facilitate-the use of the 

bibliography: 

1. Entries were edited for incorrect categorization. Misp1aced 

reactants were removed from their origina1 reactants index category 

and added tothe correct index. Authors listed for theseentries were 

simil~rly removed to the appropriate index. The addi-tion of ··a re· 

actant to the reactants index is indicatP.d by an asterisk beside the 

entry's alphabetically correct position; the .. :reactant is given at the 

end of the appropriate column. The same method is used to add authors 

to the· author index. When necessary," double asterisks, triple asterisks, 

and daggers are used to show second, third, or fourth additions to a 

column. 

2. Due to the computer manipulation, any differences in symbolic 

representation or formatting resulted in different entries in the index. 

For example, a superscript·++ is handled differently from a superscript 

2+. All attempts have been made to minimize these discrepancies. How­

ever, the user should keep these possible differences in mind whenper-

_fonming 3eorches. 

3. Sequencing of reactants in the index follows the order N, N* 

(excited st~te), N+, N2, N-, NO, Na, Ne, etc. 

4. Many papers do not refer to a particular collision system. 

Reactants in these cases are listed as undefined, denoted as Undef. 

· Review papers are labeled Review. rather than listing all reactants 
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discussed 1n the paper. The abbreviation Seq, preceded by an atom, 

indicates all members of the isoelectronic sequence for that particular 

atom. PERT symbolizes "periodic table"; this notation is used when 

reactions involving a large number of the elements are covered by a 

publication. All of these codes are used in a general sense to avoid 

handling thousands of additional reactants at every stage in the pro­

duction of these bibliographies. 

5. The country listed at the end of each bibliographic entry is 

derived from the address of the first author given in the original 

publication. 

/ 

. : . 
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A. HEAVY PARTICLE - HEAVY PA~TICU INTERA•:TIONS 

1. General 
2. Elastic Scattering C>llislons 
3. Excitation 
4. Dissociation 
5. Chemiluminescence, n~Joreg:ence, a:1d luml~escence 

(photon emissio·n by o1specified pMcesse;l 
6. Electron Capture 
7. Ionization 
8. Stripping 
9. Recombination or MutL•ol, NE<Jtralization Le~hg to Neutral 

Products (ion-ion) 
10. Electronic, Vibratior.a.l, ao1d Rotational [.,r!IY Transfer 

(process unknown) . 
11. Collisional De-Excitation [total) 
12. Collisional Line BroiKeninJ 
13. Heavy Particle lnterd'.ange. Rearr.•ngement, ·aod Association 

(one or roore ionic reactan~s) 
14. Heavy Particle lntercnnge, Rearrangement, ard Association 

(only neutral reactants) 
15. Spin Exchange 
16. Electron Detachment fr:>m Nrgative l!ons irrtlo Cllntinuum 
17. Interaction Potential> 
18. Angular Scattering (sjleeif'.ed process or otherwise) 
19. Inner-Shell lnteracti""s (not covered una al:her 

specific categories) 
2D. Attenuation (unspecified process) 

8. , INTERACTIONS WITH STATIC 011 TIME-VARYING; ELE•:TUC ~NO MAGNETIC 
FIELDS 

c. 

D. 

1. General 
2. Dissociation 
3. Ionization 
4. Detachment 
5. Quenching 
6. Excitation 
7. Collisions in Presence of lotense _E:ectro!li!gn•tic Fields 

PARTICLE PENETP.ATION IN MACJIOSCO!IC MATTER ( IO~S. r.EUTRALS, ASD 
ELECTRONS) 

1. General 
2. Energy Loss 
3. Energy to Create an lo,, Pait 

. 4. Particle Range 
5. Multiple Scattering 
6. Charge State Populatioo 
7. Excited St•te Population 
a: Channeling 

PARTICLE INTERACTIONS WITH 5gLIDS 

1. General 
2. Sputtering by Electron!, Ne~rons, aod Hea•:o Porticles 

(total removal coeffici•nts) 
3. Sputtered Particle Cha~e anJ Quant~~> (Exci-l.ed State Distribution 
4, Secondary Electron Ejection oy Heavy Particle ;,nd pectrons 
5. Photoelectric Ejection cf El-!Ctrons l<oefficieots) 
6. Reflection of Electrons from• Surfac . .., (coeffic;ents) 
7. Reflection of Heavy ·Particlec. from Surfaces 

(total reflection coefficien~s) 
8. Charge and Quantum Stall! Ois·;ributiors of IEflected Heavy Part)cles 

at Macrosccpic Distances fro• Surfaces · 
9. De-Excitation, Neutralimtidt. Ionization, ar C1ssociation of 

Particles Interacting Wilth Sorfaces 

E. 

G. 

~-

•::ATEGORIZATION LIST 

Hi. Interaction Potenti-als Between Surfaces !nd Free Particles 
Located External to the Surface (electi'O"'s and heavy particles) 

11. Sticking Coefficients (thennal energies)· 
12. Electromagnetic Radiation Induced by Electron or Heavy Particle 

Impact on Surfaces 
13. Desorption of Gases from Surfaces 
14. Blistering, Voicls, and Surface Strain in Metals 
15. Radiation Damage in Metals 
16. Particle Implantation in Metals 
17. Electron-, I on-, ana Photon-Induced Chern; cal Change; to Surfaces 

ELECTRUN-PARTICLE INTERACTION 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
.17. 
18. 

General 
Elastic Collisions 
Excitation 

n~~~~~~~~on . 
Recombination (electron-ion) 
Collisional De-Excitation 
Collisional Line Broadening 
Negative lon Fonnation 
Spin Exchange 
Free-Free Transitions (Bremsstrahlung), 
Positron Collisions 
Electron Detachment from Negative Ions 
Binary Electron-Electron Collisions 
Inner-Shell Interactions 
Fluorescence and Luminescence 
Angular Scattering (specified process) 
Attenuation (unspecified process) 

TRANSPORT PHENOMENA AND A'IERAGE PROPERTIES IN LASES 

1. General 
2. Diffusion of Neutrals 
3. Diffusion of Electrons 
4. Diffusion of Ions 
5. Drift Velocity of Electrons 
6. Drift Velocity of lor.s 
7. Scattering and Energy Loss Parameters of 81 ectrons, 

Neutrals, and Ions in Gases 
8. Energy Distribution (energy distribution ol ions and 

electrons with applied electric and magnetic fields) 
9. lbnentum Transfer 

10. First and Second Townsend Coefficients 
11. Electron Attachment Coefficients 

PHOTON COLLISIONS WITH HEAVY PARTICLES, ELECTRO'~S. AND 
PHOTONS IN GASES (hv < 100 keY) 

1. · General 
2. Tota 1 Absorption 
3. Elastic Scattering 
4. Excitation 
5. Dissociation 
6. Ionization 
7. Photodetachment 

. 8. Fluorescence and Laminescence Yields 
10. Photochemistry 
11. Free-Free Absorption or Inverse Bremsstrah'klng 
12. Photon-Electron Scattering 
13. Photon-Photon Collisions 
14. Photo-De-Excitation, Quenching, and Stimulated 

Emission (cross sections) · 

J. 

K. 

L. 

DATA COHPIL.ATION 

1. H .. vy Particle 
2. Electrons 
3. Photons 
4. Particles an Surfaces 

and Solids 
5. Transport 
6. Structure 

REVIEWS AND BOOKS 

1. Heavy Particle 
2. Electrons 
3. Photons 
4. Particles on Surfaces 

and Solids 
5. Transport 
6. Structure 
7. General 

BIBLIOGRAPHIES 

1. Heavy Particle 
2. Electrons 
3. Photons . 
4. Particles on Surfaces 

and Solids 
~- Transport 
6. ~tructure 

ABBREVIATIONS: 

Li Seq - sequence (U) 
PERT -periodic table 
Undef - undefined 

( 
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REACTANTS EXP F.NERGV 
OP. RA~GE 

TH!:OP. 

E!'9 
e + Clzi e + Clz + Ar 

Al4 T 
KrF'• + A'r + AI"; KrF• + Kr + Kr 

005 E 
hY • C; hv + A 1: h., + S; h., + Cu; 
hv + Zr; h., + Ag; hv + Sn; hv + Ta; 
hi' + Au; h" + Pb 

~5 E 
hv + KI 

~2 T 
tw + HaD 
H04 
h" + HaD 
IllS 
hiJo + HaO 

MO T 
ro• • co 

M? T 
tt+ + Ll; H+ + Na; H• + ft; H+ + Rb; 
tf" + Cs; Lt+ + Na; Lt+ + K;" Lt+ + 

::; ~~~a; ~::.N:::·K~;+N~:;•R:::+ 
Cs 

M3 E 
Ne+ + H2 ; Ne+ + N2 ; Ne+ + CO; Ne+ + 
C0 2 ; Ne+ + NaO: Ne+ + CK 4 ; Ne+ + 
0 2 ; Ne+ + NO; Ne+ + NHa: Ne+ + S0 2 ; 

Ne+ + CH 2 Ct: Ne+ + COS; Ne+ + H2 0; 
Ne• • c.H. 

A1? T 
Lt+ + Ll; Na+ + Na; Rb+ + Rb; .. Ca+ + 
Cs: JC+ + K 

~8 E 
t\11 " !Oa 
H10 
tw + so. 
~4 E 
2hv + Ia 

t«l4 E 
hv • 800 

A02 T 
Ll+ + Ha: H+ + "· M3 
Lt• +. Ha: H• + "• 
Hl4 E 
hv + HF 

9440 :u-l 

5-130 keV 

265-335 nm 

4-60 eV 

Undef 

JOO K 

Under 

4250-3950 
AD 

5?9 ft'l 

t:'.&-3. 7 eV 

0,28 ev 
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e + Nb;· e + Nb 2 0 11 ; e + Nba~n; e + 
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H4' + Hz 
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Ar + HC1 
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c ~ Ar 
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0.1-2.n eV 

57?-572 AO 

H~6 
79~-778 AD 

· A07 
30~ K 

Undof 

UndeC 

t'I•4-2:•G eV 
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ND. 

31 A02 
He + N~; He + Da: He + CO; He + NO 
Al? 
He + N,; He + Oz; He + CO; He + NO 
AlB 
He + Na: He + Oa: He + CO; He + NO 

32 All 
DoC I + He; BoCI + Ar; Bact + N'a 

33 A13 
Kr+ + Cl 2 ; Ar+ +CF 4 ; Kr+ + sr.: 
Ar+ + l:z; Kl'• +cr.: Ar+ + Clz 

34' H~5 
h~ + H2 0 

35 At3 
N+ + Hz; N+ + CH 4 

36 At3 
N• + Ht; N+ + CH• 

37 At? 
Ne + He2 + 

3S A to 
Hg* + CO; Hg• + NO 

39 A03 
He+ NH3; He + H2 CO 

40 Al? 
re + Fe; Nl + Nl; Tl + Tl; K + K 

4t AI? 
51 + 0 

4<! AI? 
Ar + c• 

43 HnB 
hv + N0 2 
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T Un•:ter 
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REF. REACTANTS 
NO. 

47 Al4 
r + H• + h~ 
8~7 

r + H. + h .. 

48 E~6 
e + H~O; e + NH3 ; e + COz 

49 E~~ 
e + . UFe: e + WF 6 

5Q Al 0 
ro,• + H, 

51 £09 
e + NaO 

5?. Al7 
5 + Ho 

53 Al" 
Ito!• + Ne: He• • Ar; He• + Kr; He• + 
Xe; He• + HI!; He• + 0 2 ; He• + Nz; 
Ito!• + CO; He• + NO; H~ • HBr; He• 
+ HCI; He• + H»O; He• + N2 0; He• + 
N02; He• + C02 

s• AO:l 
He+ H• 
All 
He+ Ho 

55 floG 
h~ + MnCl 2 ; h .. + MnBra: h• • F'eC1 2 ; 

~ • rear .. : hJ< • CoCla; h1< + CoBra; 
hv + NICla: "". NIBra 

55 A35 
Ba + N.o 

5? ADS 
N+ • Ar: N+ 

+ "·· 
N+ + Nr: N+ + Oa: 

N+ + CO; N+ + NO; N+ • co. 

~~ A17 
He + eft,: He + N~; He+ H1o; He + 
Sf 0 

·~A 
HI!• CH4 : He • NHo; He + H00; He + 
sr. 

59 AU 
Hg .. Cia: HgCl*+Cia: HgCI• + Ar 

50 AU 
F + Ho 

61 Al7 
D + "· AlB 
D • Ho 

sa All 
o.o + 02 0; H00 + H0 0 
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REF. REACTANTS 
NO. 

. 63 Al3 
~~a• +·Na + He; ·a.• • a. • He 

s• DIS 
c .. + SS; ., .. + ss 

85 DIS 
• + ss; c .. + SS; Nt•• + ss 
D14 
•• SS; c.•• + SS; Nt•• + ss 

85 D14 
Nl+ + Nl 
DIS 
Nl+ + AI 

8'1' D14 
Nl+ + Nl; Ca+ + Nl 
DIS 
Nl• + Nl1 Cu+ + Nl 

88 D18 
D+ + Be 

59 A12. 
Na+ Na 

'1'0 C02 
T+ + BeD; T+ + AlaOa: T+ + Sl!la; T+ 
+TIDe: T+ + ZnD; T+ + NbaDs: T+~+ 
TaaOe 

71 0!2 
under 

7Z COB 
He• + Aa; R• + Au 
cos 
He+ • Au; N• + Au 
DOB 
He•+ Au; N• + Au 

73 Al9 
If+ + AI; H• + Sl; H+ + SS; c+ + AI; 
c+ + Sl; c+ + SS; N+ + At; N• +'St; 
NO + SS: N,.,• f' AI~ Na• + !U; "·~ + SS; Q+ + AI; o• • st: a-- + SS; co• 
+ AI; co• ·+ Sl; aJ+ + SS; ·co.• + 
At: co.• + st: ca.• + SS; Ap+ + AI; 
Ar• + s.t: Ar+ • ss 

74 G05 
e + A1" + CH4 ; e + Ar + c.H.;. e + 
AP; e + CH+; e + CaH• 

75 C02 
II++ Oa: r.:• + o.; N+ + Oa: o+ • a.: 
r+ + a.: c• + Na: c• + Ar; Ar+ + 
!Ia: Ar+ + AP; a• • Nt: c• 't Nl: N•. 
+ Nl; o+ + Nt; F+ + Nl; Ne~ + Nl 
c~~ 
c• • Ag 
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E 22-46 IIIU 

T 1-46 lieU 

T 4-45 NeV. 
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T I00-4U Nell 
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75 

77 

78 

79 

80 

81 

82 

83 

85 

85 

87 

88 

89 

90 

91 

REACTANTS 

A07 
H+ + Tl; H+ + Fe; H+ + Cu; H+ + Se; 
H+ + Y; H+ + Sn; H+ + Cs; H+ + Ce; 
Ht' + 811; H+ + Ho; H+ + W; H+ + Au; 
H+ + Pb; He2+ + Tl; HeZ+ +Fe; HeZ+ 
+ Cu; H~Z+ + Se; HeZ+ + Y: He2+ + 
Sn; HeZ+ + Cs; HeZ+ + Ce; HeZ+ + 
Sm; HeZ+ + Ho; HeZ+ + W; HeZ+ + Au; 
He •• + Pb 

Gl'5 
e + Ar + CH•; e + Ar + C0 2 

cr5 
Under 

lffl5 
hi' + Th; hi' + ThBO+; hll • C&; hi' + 
ca lO+; hv + TJ't;l'Z+ 

003 
Xe+ + Sl; Xe + Sl; Ar+ + St; Ar + 
Sl; Ne~+ Sf; Kr +Sf 

C08 
He+ + ~gO 

E02 
e + He 
El7 
e + He 

Cll1 
Ar+ + Sl;· CJ+.+ St 

Cll2 
H+• Sl 
r.nA 
H+ + Sl 

A02 
c + c 
A20 
c + c 

AiA 
0 + S11 

007 
He + C 

004 
Ar+·+ Cu; ArZ+ + Cu 

D02 
K~• • C.u "" Nl 

003 
\)\dot 

013 
· e + 0 t W • 
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OR RANGE 
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T Undef 
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E 30 ke~ 
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T 

t. 5 keV 
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9~ 

93 

94 

95 

96 

9? 

98 

99 

100. 

101 

102 

104 

105 

105 

10? 

~EAC:TANTS 

DO? 
He + c 

DDS 
He• + Nl 

on? 
Undef 

DO? 
Undef 

008 
no• • Cu 
DO? 
no• + Cu 

D03 
A~• • Cu 
DO? 
A~• + Cu 

Dn6 
Under 

D02 
tte•• NaCl; Ne• + NaCl; Ar+ + NaCl; 
Kr• + NaCt; xe• + NaCl 

D04 
e + Mg• 
+TI 

DO? 
Under 

DO? 

e + AI; e + 

A~ + LIF; Ne + LIF 

DOr 
He + Ag; Ha + Ag . 

C02 
e + AI 
C04 
e + AI 

C02 
e + AI; 
Nl; e + 
014 

e + Au; • + 
Sl 

51; 

Ag; 

e + All e + Au: e •. Av; 
Nl; e + Sl 

01? 

e + GaP; 

e + CU; 

. + eu; 

Oz• • T~~:~aDs; lr• • !aa0•1 Ar• • 
Taa08 ; Xe• + Taa08 

DO? 
Hg + LIF; Hg + NaF; D + LIF; D + 
!lor 

e 

e + 

.. + 
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THEOR 

E 300 K 
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T Under· 
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E 5-10 keV 

E 10-35 keV 

T Under 
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E 2-16 koV 
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T 300-l 
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T 1-106 eV 

T 1-10-• IV 

E 20-ao· -keV 

T 300 l 
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REACTANTS 

Dl7 
• + co+ Nl; e + COa + Nl 
D13 
e +.CO+ Nl 

D04 
ttae,+ W; He• + co + II 

Dll 
lllld.t 

1111'1'' 
ilr• • o.:u 

All 
llgBr• + He; HgBr• + Ne; HgBr• + Ar; 
HgBr• + llej HgBr• + Hg; HgBr• + Nal 
HgBf'* + Br8 ; HgB ... + HBr; HgBr• + 
CHaBr; HgBr• + CCiaBra: HgBr• + 
HgBr*: Hgi• + Ar: Hoi• + lie; Hoi• + 
Na: Hgi• +·HI; Hgle + Cf'ai: Hgi• + 
Hg; HvZ• + Hgla 

D02 
P+ + Ag; Pa+ + Ag; CJ+ + Ag; CJ 1 +·+ 
Ag; Aa+ + Agl Ae 1 + + Ag; Aa1 + + Ag; 
Se+ + Ag; Sea+ + Ag; Sb+ + Ag; Sba• 
+ Ag; Te+ + Aai T••• + Ag; Sb,+·+ 
Ag; Bt+ + Ag; 8t 1+ + 'Ag; Sb+ + Au; 
Sb+ + Pt1 Sba• t Au; Sb1 • + Pt; 
Sba• + Au; S~+ + Pt 

HOB 
ta. + Ba: h" + Na 

ma· 
e + N•• 
AD3 
lfO + N .. 

ED8 
e + AI 

AD3 
If" + Ca•••: tt+ + Fe••: H+ + Fel!i+; 
~ + Fell+; H+ + Fet?+; H+ + Catz+; 
.,.. + s•• 

Mil 
lfO + He 
H05 
ta. + HeH+ 

£0~ 
e + rJ; e • C; • + N•: e.+ N2+; e + 
c+;e+St+ 
11113 
tft' + 0; H+ + C; 1ft' + N+; H+ + N•+; 
H+ + C+: H+ + St+; H• + ~; H + 0; H 
+ C; H + N+; H + Nl+; H + C+; H + 
81• 

H05 
h» + M1 • 

EliP 
OR 

THE DR 

E 

E 

T 

E 

E 

E 

E 

T 

T 

,. 

T 

T 
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o.s-t.s kd 

Undef 

Undet 

n.A?fia.t .n 

""v 

361-388 K 

15-136 keV 

6142-5853 
AO 

teJ 
50 eV 
A03 
1"•-ao• K 

to• K 

At:i 
tO• K 
H05 

. 4 eV 

1000 A• 
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H12 
"" + e 

E08 
Under 

A13 
H + H-

E03 
e + rea+ 

E06 
e + NaH•; e + Nao+ 

EOS 
e + Ll Seq; e + Be Seq; e + 8 Seq 

EOS 
e + Ne 

Gtl2 
He + Ne; He • Ar; He + Kr; 
He • Ar; Ne • Kr; Ne + Xe; 
Ar + Xe 
A17 
He • Ne; He + Ar; He + Kr; 
Ne • Ar; Ne + Kr; Ne + Xe; 
Ar.+ Xe 

A12 
110 + He 

E03 
e + Ar 
E15 
e + Ar 

Gt!3 
e • CD; e • co • 
Gl)5 

e + CD; e + co. 

A07 
!)+ + Ta: D+ + Pt; D+ + Au; 
Ta; HeZ+ + Pt; Hel+ + Au 

D12 
Pb • Pb 

AC2 
0 + Ca; C + Ca; 0 + Nl 
A18 
0 + Ca; C + Ca; 0 + Ni 

AC2 
H+ + Ca 
A18 
H+ + Ca 

A~2 
D> + Nl 
A18 
D> + Nl 

He + Xe; 
Ar + Kr; 

He • Xe; 
Ar • Kr; 

He•• + 
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~5 E 
fl+ + Tl; ra+ + V; FZ+ + Ca; fZ+ + 
Mft; r•• + Fe; r•• + co: r•• + Nt; 
FZ+ + Cu; fl+ + ZnS; fl+ + Ge; f2+ 
+ ltBr; fl+ + Ag; fl+. + Sb; fZ+ + 
LaF 11 ; FZ+ • Tl; fll+ + V; F"' + Ca; 
r•• + Nt: ra• "' eu; ,.,. + ZnS; r•• 
+ Ge;. fll+ + KBr; r•• + Ag; fl+ + 
Sb; fl+ + LaF11 ; r-+ + Tl; fill+ + V; 
fill+ + Ca; F•+ + 1tn; F•+ + Fe; F•+ + 
Co; fill++ Nl; f~~t+ + Cu; fill++ ZnS; 
f-+ + q~: f'llt+ + Mr: f•+ + Aa: r•• 
+ Sb; r•• + L4F11 ; r•• + Tl; rw• + 
V; fl+ + Ca; rs+ + "n; fl+ + Fe; 
r•• +Co; r•• • Nl; r•• + cu; r•• + 
ZnS; fS+ + Ge; fS+ + KBr; f'S+ + Ag; 
r•• + Sb; rs+ + LaF11 ; r•• + Tl; r•• 
• Vi F" • Ca; '"'' "' Hn; ru • 7e; 
f6+ + Co; f6+ + Nl; F•+ + Cu; F•• + 
ZnS; f6+ + Ge; F•• + ltBP; F•• + Ag; 
r•• + Sb; F•+ + LaF 3 ; ra+ + Mn; r•• 
+ Fe; r•• + Co 

02 T 
e+ + H 

A6? 
H• + Nos Ne• + 
EllS 
e + Ne 

Cll6 

~·· + C; Nel+ 
+ C; Ne•• + C; 
Cll7 
NeZ+, + C; Nell+ 
+ c: Ne&+ + C; 

M7 
lie + Ci le • u; 
M3 
lie + CJ Xo + ua 

A~3 
U + C; U + U 
AJJ7 
U • C; U + U 

GliB 

No 

• C; 
Ne•• 

+ C; 
Ne•• 

Pb+ 

Pb+ 

As + lt"r; As + Xe 

An:. 
il .. Mal I( + co 
A18 
II:+ N•; I( + CD 

M3 
aw• ~ Ar1 O• 6 f Ar1 
St II+ + Ar; st••• ·+ 
A07 
c-• • Ar; II., + Ar; 
Sl tl+ + Ar; 81 ••• + 

1102 
a .. + sr. 

HI! <I ..... Ba 
H06 
b+Ba 

E 

E 
Ne•+ + C; N••• 
+ c 

Ne•• + C; Ne•• 
+ c 

E 
r:; Pb + u 
c, Pb + u 

E 

E 

t 

E 
'u•n• I Arl 
Ar 

!I••' + Ar; 
Ar 

E 
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H02 
tw + Na 
H04 
hv + Na 
H06 
tw + Na 

Al2 
Ba• ·+ Kr 

Al 0 

REACTANTS 

Na* + H2 D + Ar; Na* + H2 0 
All 
Na* + H2 0 + AP; Na* + H20 

Al2 
Undef 

HD7 
tu.+o-

Al2 
C4 + Cs 

E03 
e + Ll; e + IC; e + Na; e + Rb; e + 
·cs 

All 
Tt• + Kr; Tl* + Xe; Tt• + Ar; Tl* + 
N2 ; Tl*+ Ne 
Gl!2 
Tt• + Kr; Tt• + Xe; Tt• + Ar; Tl* + 
N2 ; Tl* + Ne 

H05 
hv + H2 0 
HOe 
hv + H2 0 

ED3 
e + A l ; e + Ga ; e + In; e + Tl 

All 
Tl* + C0 2 
G()2 
Tl* + C02 

A17 
F + F 

H06 
h., + N2 0 

Al7 
o + o• 
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E 
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Ill. + NO 

EX!2. 
e + No 
El? 
"+ No 
Gll9 

"+ No 

AU 
0 • N0 0 

AH 
HF• + HF 

At? 
o + eo 

HOS 
hv + G2-; hv + 0 2- + HaD: hv + 
Oa-; h11 + O~-·· HaD: hit + a.-; tur + 
111-1 h~ + OD-
Hll? 
"" + o-: "" + a.-: "" + a.- + H2 0; 
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At? 
Li + ti; Ll + D 

At4 
et + Dl;' Br + HI 
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Hf'O . "·· Hr• + Da: Hre + eo. 

Aft3 
He + Ho 
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Ara• + NO; Ara• + SF•; Arz• + NzO; 
Ar 2 • + CH4 ; Ara• + COz 
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464 1111 
0. + D; o ... + o. 

465 G08 
• + Ar 

455 H02 
b + Ar2 +; h., + ArKr+; hw + Kra• 

467 Hl2 
Ill' + TIN; h• + 21'N; hv + Hf'N 

468 A14 
F + H• 

469 H06 
hw + Ne• 
B06 
lie• 

470 Ho2 
hw• s.. 

4'1t 011 
N + Cu; N+ + Cv 

472 HIS 
Under 

473 HOS 
hw+ ICN 

474 DQ7 
He + LIF; Ne + w 

·475 At 7 
H + H• 

47& At 7 
o. + Oa: 0 2 + Ar 

4l'\' M4 
c. • NO 

478 At? 
He+ •• 
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A14 
Cl + HD 
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ct- + Ne; ct- ·+ Ar; ct- + KP 
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e + Na 
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H + Ha: H + LIF. 
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Naa• + Xe 
All 
Naa• + Xe 
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ICI• + ICI; ICI• + Ne 
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" . N • Nz 
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Ne + C; Ar + C; Kr + C; Xe + C 
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A07 
Ll• + r.: 

H05 
hv + Til 

A!7 
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H!l2 
hv + ll 2 
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F.!l~ 

tt• + ct.: Ll• + ND2 
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Zn• + NO 
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Ar • Nz 
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Ba + so. 
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Ll + F1 Ll + Cll Ll + Br1 Ll +I; 
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1105 
hw • :m'! 

Al4 
~ + HCI 

All 
~ + He; o• + Ne: o• + At"; o• + KP; 
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luo + BrCI 
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+ InC!; h• + InBr; h• + In! 

1108 
hw+ cs. 

All 
Sl• + He; s1• + Kr; sa• + Xe; Sl• 
Hz; Sl• + Na: Sl• + Oa: st• + ct 2 ; 

+ 

Cl+ I NO· Ol+ I co,; 31• • NtO~ 31• 
+ CH• 
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e + He 
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603 

604 

SD5 
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607 
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H06 
h" • Ar; hv + Xe 

HOB 
b. PERT. 

ADl 
Under 

Al!3 
It" • H 

Al!3 
It" • He•; H+ + LSI+; 
A06 
It"+ He•: H+ + Lll+; 

A03 
He• + Zn; He• + Cd; 
Al!6 
He• + Zn: He• + Cd; 
AG7 
He++ Zn; He++ Cd; 

IIC3 
Na• 

£05 
Under 

807 
tw + Ca + Sr 

Al!3 
N+ • N• 
AlB 
N+ • No 

A~3 
It" • He; 
It> • Xe; 
A06 
It" • He; 
It" + Xe; 

An3 
It" • Cs 
A06 
H• • Cs 
AlB 
H• + Cs 

£02 
e + He 
E17 
e + •.He 

£!!2 
e • H-

EO~ 
e + Ar 
£17 
e + Ar 

H• + Ne; H• 
H+ + H,!i H+ 

H+ + Ne; H• 
H• + H2; H• 

H• + Cll+ 

H• • cs• 

He+ + Hg 

He• +Hg 

He+ + Hg 

+ Ar; H• 
+ N• 

+ Ar; H• 
+ N• 
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613 
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616 
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818 
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11?.0 
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622 

623 
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625 

REACTANTS 

F.~ :'I 
e + No 
!:17 
e • No 

£1'4 
e • a.•: e • NO+; e + N2 • 

£1'6 
e + a.•: e + NO+; e • N•• 

!'12 

•• • H 

Gll6 
He• +,He 

006 
e + MoSa 

G03 
e + C0 2 + No + He 
c~8 .. . co •• No + He 
GlD 
e + co. + No + He 

012 
Ar+ + Sf 

G')3 
e + co. 

t1!2 
e + c~ e + A1N 
£03 
~ + C; e + AIN 

A04 
Noa + Na; Nl:a + He; Nllt I· 

+ N.: NDCI + He; NOCl + Ar 
A14 
D + NO+ N•; 0 + NO + H•: 
Ar; Cl + NO + N2 ; Cl + NU 
+ NO + AI' 

A14 
" 01! + He: DH + CO; OH + DH 

A14 
H + NoD 

Al4 
Ho• Cl; H + DC1 

&l.r. 
HCt• + C1 
A14 
Cl + HCI 

A14 

'• + H; F• + D; Fa + T 
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535 
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637 

638 
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540 
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~14 
F + H2 ; Cl + H2; 0 + H2 

Al4 
OH + CO 

M4 
Hz + He 
At O • 
H, + He 

A04 
H, + Ar 

A14 
H + H2 ; F + H2 ; F + 0 2 

A14 
H + Hz; Cl + Hz; F + Hz: 1 + H2 ; H 
+ Cl 2 

A14 
H + H2 ; Cl • H 2 ; 0 + D2 ; Cl • T 2 

D1? 
N•• + Tl; Nz • + V; Nz+ + Cr; Nz• + 
Mn; Nz• • Co; N•• + Fe; Nz• + Nl; 
N,• + Cu; N,• + Zn 

A14 
H + o. 

A14 
0 + Nz; 0 + Nz; H + NO; o. + Ar 

A14 
HD, + 03; HO• + OH 

All 
Zn•+ eH.: Zn• ..f. ~u: ZK• + N,; ln• 
+ D,; zn• + HD; Zn* + Hz 

A17 
No + H+; K + H+; Na + H; fC + H 

AO? 
CH + 0 
AU 
CH+ 0 

A03 
ltf+ Hf 
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647 

648 

55D 

651 

653 

554 

655 

REACTANTS 

A14 
H + Ha 

Al4 
H +·Ha 

A14 
HD• + HDa; HOa + SO•; HOa + CO; HOa 
+ NaO 

A12 
Je + Xe; KJO + kr 

HD6 
2h• + Cs; 2hw + Cs•: 3hw + Ca; 3hv 
+ Ca•; 4hv + Ce; 4hv + ca• 

A12 
IInder 

11116 

"" + H 
1«)7 
hv + H-

A12 
OH* + ~a: OH• + NO•; OH* + NH~ 
H02 
.... + OH 

Ht!l 
.... + SIH 

Gl'8 
11,0 • API llaO ,, lie 

!:11 
e + KP 

~3 
e .._, l-lo 
lfl6 
hv + He 

GliB 
Ar + Ar+ 

Ell 
e + CO 
1111 
hv + e + CO 
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110? 

"" + st-

A14 
Xe+ r 
1!07 
Xe + p + h~ 

A02 
H. • Kr 
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H + NO+; N + OH+ 

At? 
He+ He+ 
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Ll• + He; Lt 2 + Ar 

E05 
e + feZ.s+ 

D16 
N+ + Ta 

DD4 
H+ + Au; H2 + + Au; He.+ + Au; He+ + 
Cu; He+ + Zr; He+ + PtSI 
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nhv + ur. 
HOB 
nhv + ur. 

HD6 

"" + 
Sr• 

AD3 
He+ + Cd: ~He• + Cd 
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He• + Cd; He• + Cd 
AO? 
He+ + Cd; He* +Cd 
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e + Cd 
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671 Ell? 
e + A~• 

672 Dl6 
H + Ag; H + Cu; H + Pt; H + Pd 

573 AC 3 
H+ + He+ 
A06 
H+ + He+ 

!;74 A06 
H• + He; He!+ + He; B•• + He; 
IIAJ Nl+ • '491 oa• • u .... ro• t 
m , •• ' 11.:. 

675 M6 
HeZ+ + Q3+; HeZ+ + o••: He2• + 
M? 
He •• + Q31+; HeZ+ + Q41+; HeZ+ + 

676 A06 
reze+ + H; c•• + H; ce+ + H 
A~? 

rezo+ + H; o•• + H; co+ + H 

677 A03 
H+ + "· A06 
H+ + H. 

578 A~? 
ArZ+ + AI; ArZ+ + Sn 
Al9 

~·· + AI; ArZ+ + Sn 

579 ~7 
e + C0 2 ; e + N2 ; e + Ho 

680 A02 
Ke2+ + Ll 
A08 
lie•• .P Ll 

~81 AD! 
0 + 51 
Al8 
0 • Gl 

682 E03 
e + H; e + He 

68~ K03 
Plii'Yiew 
1(06 
Review 

684 A04 
Ha• + Hz 

1;8!;; M~ 
He• + He 

685 P.t!:>. 
e + Be; e + Mg 
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E 10 keV 
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688 
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594 

595 

595 

597 

598 

599 
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AO? 
H + Ar 
A16 
II'" + Ar 

M? 
B+ + CH4 ; C+ + CH4 ; C++ N2 ; C• + 
07; N+ + CH•; N+ + N~; B+ + N2; C+ 
+ BF~; C• + Ne; N+ + 8f 111 ; Ne+ + N2 ; 

Ne+ + Na; N•.+ 02; Q+ + Nz; Q+ + 
Ne; Ne+ + CH.; Ne+ + 02; Ne+ + Br3; 
QZ+ + Ne:. NeZ+ + 0 2 

An6 
H+ + H; H+ + He; H+ + Ar; HeZ+ + He 

£03 
e + o•• 

A19 
Nt+ + "n; Nt+ + Sn; Nt+ + Pb 

807 
Under 

£01 
Under 

A06 
cs+ + 
cos 
CO++ 

En2 
e + N2 
£03 . 
e + No 
El? 
e + No 
Gll9 
e + No 

ADz· 
H + Hy 
AlB 
H + Hg 

807 
Under 

AI; 

AI; 

804 
hv+s-

c•• + AI 

c•• + AI 

700 .' K07 
h" + Fe-

701 All 
tte• + He 
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702 
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704 

705 

705 

707 

708 

709 

710 

711 

71£ 

713 

714 

715 
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A12 
Ar + Ar 
1113 
tn.+ Ar + Ar 

Ell 
a + AI; e • Au; e + He; 
Ag; e + u 

A03 
Ar+ + Ho 

HO& 
311• + Cs; 4hw + Cs 

H02 
Under 

A17 
Ho+ Ho 

AOI 
tlndet 

A06 
oe+ + He; 0"• + He 
A19 
oa+ + He; 0"• + He 

Al.'3 
H+ + CO; H• + co.: H• + 
An& 
II' I eo, II' • eo1 ; II' • 
CO? 
He• • c 
004 
lie' •· e 
An? 
Ll+ + He 

A03 
Ar + Ar; Kr + Kr 

016 
B .. + Au; c•• • Au: N•• 
!lu; re• + Au; ~·· Au; 
co• • Ag; NO+ + Ag; Q?+ 

An: f?+ + An 
~8 
B•• + Au; cs+ • Au; N•• 
Au; re• • Au; f7+ • Au; 
cs+ + Ag; NO+ + Ag; Q?+ 

· Ag: r>+ + Ag 
C07 ..... .a.u: l:~y • au: ~·· Au; re+ + Au; ,.,. + Au; 
CJ++Ag;.N&+ + Ag; 0 .. 
Ag; F"• + Ag 

A03 
Na• + He: Na• + Ne: No• 
£!'2 
8 + He; e + Ne; e + Ar 

e • 0; a • 

N0 D 

litO 

+ Au; 0'• ... 
B•• + Ag; 
+ Ag; f .. + 

+ Au; Q?+ + 
&•• • Ag; 
+ Ag; f"O+ + 

+ A•t! tlr• • s•• • Ag; 
+ Ag; r•• + 

+ Ar 
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II+ + Cu; B+ + Ge; B• + Br; B+ + Rb 
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D13 
e + BaO; e + SrO; e + MgO; e + ZnO; 
e + 0 + Mo 
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n + Au 
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'REF. 
NO. 

H04 

805 

806 

807 

808 

809 

810. 

811 

812 

813 

814 

815 

816 

817 

REACTANTS 

ll03 
Ar+ + Sl; Ar+ + Cu; Ar+ + Au; Ar+ + 
Ge; Ar+ + As 

D03 
Ar+ + SS 

D02 
Ar+ + Cu 

D04 
H+ + Mg; H+ + AI; He+ + Mg; He• ·+ 
A1; Ne+ + Mg; Ne+ +AI; A'f'+ + Mg; 
Ar+ +At; Kr• + ""; Kr• .+ AI; xe+ + 
Mg; xe+ + AI 

D02 
e + wo, 
D13 
e + 110, 

D04' 
e + MgD; e + NIO 

D04 
Ar• + AI 

D02 
Dz• + 8; Oz• + C; Oa+ + Mg; Oa• + 
AI; Oz+ + Sl; Oa• + Tl; Oz+ + V; 
Oa• + Cr; 0 2 + + Mn; 0 2 + + Fe; 0 2 + + 
Co; 0 2 + + Cu; Oa• + Nl; 02 +'+ Zn; 
O,+ + Ga; Oa+ + Ge; Oa• + Zr; Oz•·+ 
Nb; Oa• + Mo; 0 2 + + Ru; 0 2 + + Pd; 
a.• + Ag; o.• + sn: a.• + Sb; o2 • + 
Te; Oz+ + Hf; Oa• + Te; Oa• + W; 
o2 • + Pa; 0 2 • + Bt: a.• ·+ u 

D07 
Undef 

D04 
e + "gO 

D07 
Undef 

D06 
e + Sn 

D04 
~def 

~! 1AI 
D06 
e + A1 
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EXP ENERGY 
OR RANGE 

THEOR 

E 15-30 ·keV 

T 43~74 keV 

E 10-100-keV 

.E 1~0-5) 0 ev 

E 5 keV 

E 50 ke~ 

E s.s keV 

T Undet 

E 3 keV 

T Undef 

E 1011-1000 .• v 

T Undet 

T 11-1000 -oV 
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REF. 
ND. 

818 

819 

820 

8?.1 

!122 

823 

824 

82S 

826 

827 

829 

829 

830 
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REACTANTS EXP ENERGY 
DR. RANGE 

THEDA 

D02 E 3-15 kell 
Ar+ + Cu 

A12 
H + Ar+; D + Ar+ 
£08 
e + H 

AD5 
SfS+ + c 

E 

E 

UP E 
8 + Na; S + Mg; S + AI; R + Sl; 8 
+ Cl; S + Ce; S + Sc:.s + Tf; Cl·+ 
Ar 

AU3 T 
I + Yb; + Au; I + Pb; + Th; I + 
u 
A19 
I + Yb; + Au; I + Pb; + Th; T + 
u 

M7 E 
IC + N2 ; K + CO 
AlB 
K + Na; K + CO 

M3 E 
~Q+ + H2 S; H3 o+ + CHaD: HaD• + 
CHN; H11 0+ + NHa: H2 0+ + CHaCO; H:~O+ 
+ HCDDH 

AD6 E 
Ne+ + Kr; Ar+ + Kr; Kr+ + Kr; Xe+ + 
kr; Ar+ + Xe 

M7 ~T 
TIF + Ar; TIF + Kr; TIF + Xe; CoF + 
Ar; NO • C0 2 ; NO + cs.: NO + Nan: 
NO + N2 ; NO + Ar; NO + Kr; NO + Xe; 
Nl + Ne; NO + CCI.; NO+ SF6 ; H2 + 
He; H• + Ne; H~ + Hal H2 + Xe; H2 + 
kr ; Ha + A r; H2 + Na: Ha + CO; Ht + 
ett. 
ADZ ET 
H + Ar; H + Kr; H + X~; Ha + Ar; Ha 
• Kra Ha t Xe; H • 02 ; H + C2H•; H' 
+ C2 H:~~f 
A17 
H + Xe 

A13 
cr- + so.ct 2 ; so.ct- • so 2 ct 1 ; so'!-
+ R"•'"'"' r .- • oo.r. 

D02 
~r• • XAF 2 +Sf; Ar~ + Cl 2 + Sl; 
Ar+ + F~ + AI; e + XeFa + SI:~N•; e 
+ XeF 2 + 810 2 
D17 
A<r• • n~r~ ... :)1; RP• +ea. • ~t: 
Ar+ + f 2 +AI; e + Xefa + Sl~N•; e 
+ YeF1 • SIC;t 

Dl4 
He• + Nb 

!l 

E 

9600·K 

21-24 ~ell 

6.3-45 Kell 

~- 34-1.24 
all 

298 K 

60-115 kell 

Undet 

A02 
3~0-3000 
m/s: 
SOG-2500 · ,.,. 
A17 
Und<)f 

Undet 

•oG ev: 
1SOO ell 

20-50' keV 
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REF. 
NO. 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

REACTANTS 

D04 
e + v,o~; e + PoDs 

G02 
Nl + Ar; Cu + Ar; Mo + Ar; II+ Ar 

A03 
Ne•+ H.• 
A04 
Ne• + Ha• 

A1 7 
12; N:~: 02; H2 ; NO; CD; Pa 

H02 
~ + t-; h~ + Xe; h~ + Cs•: hw + 
&z+; h• + ta~+ 

cos 
~++c 

0!5 
e + H 

A02 
No + Ne; 
A1Z 
No .. Ne; 

AOZ 
·LI .. He 

No + He 

No + He 

EliP 
OR 

THE DR 

E 

E 

E 

T 

E 

E 

T 

E 

E 

AOZ ET 
H" + He 

AOZ ET 
Sl + D: Sl + C 

COB T 
H + Sl; H + W; H + Au; H + Ge; He + 
Sl; He .f. W ~ He + AU: He + Ge; t.: I • 
Sl; C 1 + W; Cl + Au; Cl + Ge 

B07 T 
hv + Na + Kr 

A1 7 T 
ll ... H2 + H:r 

A15 T 
Rb + He; Cs + Ar 

D13 T 
H ... Nl: H2 + Cu 
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RANGE 

0.09-5.5 
keV 

lh\det 

Undet 

Undef 

Q-80 oV 

2.4 MeV 

13.6-54.0 
eV 

668 K 

8.42 ~ev 

100-2)0 ""v 

1-20 .~.v 

Undet 

Ther11al 

25'!-450 K 
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647 

645 

849 

650 

651 

as2 

653 

854 

855 

655 

657 

858 

859 

860. 

REACTANTS 

002 
H+ + Nt; H+ + Mo; H+ +Au; O+ + Nl; 
~ + Mo; D+ +Au; He++ Nl; He++ 
Mo; He++ Au 

E12 
e• + Hca e• + Ne; e+ • Ar 

DOS 
h." + Kf'; h., + KCl; hv + KI; hi' + 
RbF; hw + RbCl; hv + Rb8J"; hilt' + 
Rbl; h., + Csf; h" + CsCl; hv + 
CsBr; h• + Cal 

A03 
H+ + Zn; H+ + Cd; He•• + Zn; HeZ+ 
Cd 
A07 
!'+ • 2ft I H• • '=•·· Ita a• ·~· :lnJ u ..... 
Cd 

A20 
Na + CO; Na + NO; Na + Co 2 ; Na + 
C~H•; Na + cH. 

+ 

.. 
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EXP ENERGY. 
OR RA~GE 

THP.OR 

E 1-6 keV 

E 20-10)0 eV 

E 10-40 eV 

E 

E 

A03 E 
LJ+ + H2 ; Lf+ + Dzi Ll+ •· Na: Ll+ + 
0, 

A03 
He • He•• 
A06 
He • He•• 

A06 
He+ + He 

A06 
H• i e!t; 1ft + H; H•· + Na; Cl • Cs; 
c+ + IC; C+ + Na; Q+ + Cs; o+ + IC; 
()1- + No: S+ + Cs; S+ + K; S+ + Na 
C06 
Ht' + Cs; H+ + K; H+ + Na; C+ + Cs; 
e• + K; c·•· • Na: o• .. Ca; a+' • I(• 

o+ + Na; S• + Cs; S+ + K; S+ + Na 

A06 
H++ H(n) 

A03 
Ll • "· 

l1l4 ... Ha•: • • 'HD+; • • Dz+ 
E06 
~ + H .. •: • + HD+; .... Do• 

AOS 
H+ + H(n) 

A06 
C+ + Ca; C+ + K; C+ + Na; Q+ + Cs; 
Q+ + K; o+ + Na; s• + Cs; s• + K; 
S+ + Na; C + Ca; C + K; C + Na; 0 + 
Ca; 0 + K; 0 + Na; S + Ca; S + K; S 
+ Na 

\ 
T Undet 

E 

E o.5-5.0 keV 

T 12.5 keVfnZ 

E 151)-750 eV 

T 
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E 1-5 keV 
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861 

66Z 

863 

864 

865 

866 

867 

868 

859 

870 

871 

872 

873 

874 

875 

REACTANTS 

I 

A17 
Ar• + Ar; Ne• + Ne 

A03 
u• + NO 

A03 
H+ + Cs; H+ + Rb; H+ + K; H+ + No 
A06 
H+ + Cs; H+ + Rb; H+ + K; H+ + No 

A07 
H2** + H20; Hz**+ sr. 

A17 
Ll + He; Ll + Ne; Ll + Ar; Ll + Kr; 
Ll + Xe; No + He; No + Ne; No + Ar; 
No + Kr; No + Xe; K + He; K + Ne; K 
+ Ar; K + Kr; K + Xe; Rb + He; Rb + 
Ne; Rb + Ar; Rb + Kr; Rb + Xe; Cs + 
He; Cs + Ne; Cs + Ar; Cs + Kr; Cs + 
Xe 

007 
Lf+ + N+ + Cu 

C06 
Ne + c 
C07 
Ne+ c 

A03 
Xe + Pb 
A07 
Xe + Pb 

A19 
Nb+ Nb 

All 
Ll + He Ll + Ne; Ll + Ar; Ll + Kr; 
Lf + Xe Na + He; Na + Ne; Na + Ar; 
Na + Kr Na + Xe; K + He; K + Ne; K 
+ Ar; K + Kr; K + Xe; Rb + He; Rb + 
Ne; Rb + Ar; Rb + Kr; Rb + Xe 

DOl 
Ne + II; Ar + II; Kr + II; Xe + II 
011 
Ne + II; Ar + II; Kr + V; Xe + II 

H02 

"" + Fe; h• + Nl; h• + feB; hv + 
P'eats: H~ + NIB; "" + NI 2 B; hv + 
Nl 3 B; h• + NI 3 SI; h• + Nt 2 st: hv + 
Nl 51; h• + NlSl 2 ; h• + re.,st; h• + 
FeSt; h• + feSl 2 

Hll 
Undef 

Hll 
h• + e 

H03 

"" + e. 
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EXP ENERGY 
GP. RA~G£ 

THe OR, 

£ Un1el 

E l~~-1Z~O eV 

E 0.2-4.0 keV 

E 75 meV 

T Undef 

E 270 keV 

E 5-18 1eV 

E 4.6 MeVfamu 

T 35-75 MeV 

E 5-100 eV 

T 0-320 K 

E 0-30 eV 
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T Under 

T Under 
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875 

877 

878 

879 

880 

881 

802 

883 

884 

895 

886 

887 

888 

889 

890 

891 

£14 
e + e 

H14 
t. + N,.• 

cos 
Undef 

D02 
Undef 

004 
e + Sl 
006 
e + Sl 

DO~ 
e + Mo 

004 

REACTANTS 

Ar• + Slf Ar+ + r.:ui Ar• + Ge 

DO? 
f!~ + v 

DO? 
No+ + Ag 

DO? 
Under 

Dl3 
e + H + "o; e + 0 + Mo 

DO? 
H• + PI 

007 
116 •· Ou 

004 
He• + Nt 

007 
He + Naf" 
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893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

REACTANTS 

!DR 
He• ·+ Sl; He+ + Au; He•·+ V; 
Ko; He+ + 
+ W; c• + 
DO? 
He++ Sl; 
llo; He+ + 
+ V; 

003 
llndef 

017 

c• + 

Nl; He• + 
Nl; c• + 

He+ + Au; 
Nl; He++ 
Nl; c• + 

AT+ + Ag + Au 

007 
Ar+ + Cu 

CDS 
He++ uo. 
007 
He++ uo. 

H02 
tw + H2 0; h., .• Na 

H02 .... Oz; hW' • 03 

Hll2 
hv • H.o 

EOS 
e + Ne 2 •; e + Ar 2 • 

015 

Pt; 
v 

He+ 
Pt; 

v 

..., .. V; w• + W; cr+ + v 

nt o 
No• + Dz; Ne• + N2 0 

AlO 
m• + co 

·A14 
s• + ocs 

ADS 
So ·t o. 

~· 

+ V; 
H+ + 

He+ + 
MI.: H+ 

He+ + 
Nl; H+ 
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T 
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Undet 

700 e~ 

30 keV 
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245-15B n• 

5-50 eV 

30 keV 

80-30~ -K 

10.,_3~00 K 

290 K 
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NO. 

906 

907 

908 

909 

910· 

911 

912 

913 

915 

916 

917 

918 

919 

REACTANTS 

A02 
ct- + Ar; I- + Ne 
A16 
t- + Ne 
A18 
ct- + Ar; I- + Ne 

A17 
H + a. 

A~6 
·Ha• + H2 0 

DO~ 
Ar+ + Cu 

A1J 
so- + SOz; Q- + NOz; o- + N2 0~ O- + 
D• 

A13 
N+ + Ha: C+ + Hz; N+ + CO; C+ + CO; 
~ + NO; C+ + NO; N+ + 0 2 ; c+ + 02 ; 
N+ + H2 0; C++ HaD: N• +Nil,; c+ + 
NH•; N+ + CH.; c+ + CH•; S+ + H2 ; 

s• • NO: s+ • o,., s+ + co.: N• + 
C02 ; s• + H2 0; s• + NH~: s• + cH.: 
<:> + co. 

002 
~· + Nl; a.• +eo: o2 • •.w; Nl + 
02 ; Co+ 0 2 ; W + 0 2 

A13 
He+ + Oz; He+ + Nz; Q+ + N2 

A1"1 
0 + 0 

al2 
I* + 91 
C04 
I* + S! 

A~2 
K + Kr 
A18 
K + u 

£05 
e + Zn; e + He 

EXP 
OR 

Til!: OR 

£ 

T 

E 

E 

!: 

E 

E 

E 

T 

E 

E 

t 

A14 £ 
Ar• + F2 ; Xe• + Br 2 ; X~ + Cl 2 ; Xe• 
+ HCI 
£16 
e • Ar + r 2 ; e + Xe + Br~; e +·Xe + 
el 2 ; e ... le + HCI 

D07 
ff+ + "0 
D16 
He•. + Mo; H11 • + No 

E 
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17 ke~ 

8 1 oV 

300 I( 

5.5 kaV· 
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kcal/aol 

!1-25 ev 
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9?.0 

921 

922 

923 

924 

925 

925 

927 

928 

929 

930 

931 

932 

933 

934 

REACTANTS 

009 
Lt• + Rh; Lt• + Ta 

Hl'B 
tw + Xe 2 

All 
Ba• + N2 ; Ba• +CO; Ba• + H2 ; Ba• + 
D• 

A13 
Ar 2+ + Kr; AP2• + Xe; Ar 2+ + N2 ; 
Ar 2 + + Dzi Ara• +NO; Ar 2 + + H2 ; 
Ar 2 + + HCt;. Ar 2 + + HBr; Ar 2 + +CO; 
Arz• + N2 0 

D11 
Hz + V; H2 + Rh; N2 + W; N2 + .Rh 

A17 
H + H + 0 

A17 
Ll + Ll 

AD2 
KF' + Xe 
A17 
HF + Xe 
AlB 
Hf" + Xe 

All 
K* + H2 0; O• + H2 0 

A14 
0 + CS 2 

A17 

"" • lly 

HD6 

'"' + so. 

A02 
He + co 
A17 
He • co 
A18 
He • co 

EXP 
OR 

THEOP. 

E 

E 
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T 

E 

E 

T 

T 
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E 

T 

T 

E 

E 
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385 I( 

o.ot-l·D ev 

298 K 
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Undet 
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676-255 nm 
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TIIEOR 

AU t 
ItO • Na: H• • CO; ItO +NO 
A18 

'H+ :~ ItO • Na: CO; ItO +NO 

A02 E 
H ' Ne; H·+ Ar; H + KPt H + le; "· . ""' Ha .. + ltr; "· . h 
A17 
H + Ne; H + APt H+ lt1"; H + Xe; "• + Ar; "· + Kr; "· • x. 
M1 t 
NOa• + He; NO.• + Ar; NOa• + Hat 
NDa• + Da; NO•• + Oat NOa• + Na: 
HDa• + ~a.. NO•• • CO•I NO•• • Kant 
,., •• + o.o 
1108 
hw + HDa 

"1 [ 
Na• + CD; Na• + Na: Na' + Ha: Ni• + 
Do 

~5 t 
hw + HBr• 

®2 E 
Bra + NO; Br + ftr 

MO E 
Sa + He; Sa + Ar; Sa + Xe 
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He• + He· 

e + N3+; e 
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• xe.• 
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If++ Sl; 
Ge; o+ + 
COB 
If+ • 81; 
Ge; o+ 

A06 
If+ + Au 
ens 
H+ + Au 
llll4 
H+ + Au 

ens 

• 

H+ + Ge; He•• + 
Sl; o+ + Ge 

H+ + Ge; He•• + 
Sl; o+ + Ge 

Sl; He I+ + 

Sl; He•*·• 

Ht' + SlDa: He+ + SIOa: N• + 'SIOa 

003 
Undef 
D~9 

l!ndllf 

COB 
e+ + 51 
E12 
•• + si 
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AlO 
H + CN; H + NHa 
All 
H + CN; H + NHa 

AlO 
tlf 2 +H 
All 
NHa + H 
1115 
NHa+H 

1ft70 cos 
flO + Sl 

1071 D14 
~deC 

1073 D15 
• + Cu 

n74 cos 
Ar• + Nl 
11117 
Ar+ + Nl 

U75 Cll6 
Xe+ + Cu 
Cll7 
Xe+ + Cu 
cos 
Xe+ + Cu 

1076 D02 
~·+ NJ; Nt+ + Nl; He++ Nl; Ne• + 
Nl; Ar + Nl; Kr• + Nl; Xe+ + Nl 

107?- D14 

1078 

• I DOt ft • AI; AI• +AI: Nl• + Nl 

Cll5 
H + C; H + ._u 
C07 
H + C 
D09 
1 .. + Ct H• + Au 

1079 015 
N+ .. 51 

lOSO D03 
Cu+ + Cu 

lOIII 

1082 
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1094 

1095 

1096 

REACTANTS 

D03 
Cs + + Ta 

D04 
Ar• + Mg; Ar• + Al; Ar+ + Sl 

Dl 7 
Ar• + PdAg; N2 + + PdAg 

Dl3 
e + 0 + CdS 

002 
Ar• + Cu 

D02 
Ar+ + Cu 

D~2 
Ar• + Ag 
003 
Ar• + Ag 

Dl2 
e + AlN 

Dl6 
Review 

1114 
H + t~;H+HI 

1114 
CHa + CH 31 

1103 
H++ He 

GOJ 
e + "· GIIS 
e + Hz 
GO? 
e + H• 
G09 
e + "· c1n 
e + H• 

G03 
e + N• 
G05 
e + No 
GO? . ' Nt 
G09 
e + Nz 
G1~ · 
e + Na 
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1097 

1098 

1099 

lllili 

1101 

llOZ 

1103 

1104 

1105 

1106 

110? 

1108 

1109 

1110 

1111 

REACTANTS 

D14 
• + Cu 

Dlll 
tuo+ Pd + Sl; h• + Pt + Sl 

m5 
• + He 

110! 

~~· • Ag; Ne•·• Aa: llr• ·+ As; Xe+ + 
1\g 

All 
DaCD+ + N.,O; DaC:O* + Ar; DaCe- + 
SF'o 

EllS 
• + Hr; e + Ll 
£05 
e + Hr; e + Ll 

A17 
L1 + H; F' + H; B +-H; H + H; N + H; 
F • r: H+ + e 

H02 
l'l~t + Hg; hv + Hga 

H02 
luo+ o. 
1«)5 

"" + o. 
HOB 
h»+ a. 
A12 
.:oa• • co1 ; CO.,• + Na 
1«12 
h»+ co. 

At~ 
H.O+ + HaD: HaD* + Na 
1«)2 

hw • "·0 
1«18 
ftll • I~H. 

1102 
h»+ Ne; hi' + A1' 

H02 
tw + Na; h" + Sc; h., + Tl; hll' + Cr; 
t. + Fe; hU' + Co; hi' + Nl 

A12 
co.• + co. 
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1112 

1113 

REACTANTS 

H02 
tw .+ C02 ; hv + NH-. 

A12 
co• + He; co• + Ne; co• + Ar: co• + 
Kr; CO* + Xe; HF• + He; HF• + Ne; 
Hr* + Ar; HF* + Kr; HF* + Xe; HCl* 
+ He; HCI* + Ne; HCI* + Ar; HCI* ·+ 
Kr; ~ct• + Xe 

1114 A12 
Sr* + He; SP* + Xe 

1115 A12 
00 2 • + C0 2 
H02 
tw + CO:r 

1116 H06 
b + Ll• 

1117 A02 
Na + He 

1118 All 
HgBr• + Hg8r 2 ; HgBr* + H2 ; HgBr•·+ 
C0 2 ; HgBr• + CO; HgBr• + 0 2 ; HgBr* 
+ N2 ; HgBr• + Xe 2 ; HgBr• + .~r2 

1119 H05 

1120 

1121 

1122 

1123 

nh., + srs• 

H02 
nh11 + UF'• 

H06 
nh• .+ sr. 

D17 
~ + ZnSA; h11 + Zr02 ; hw ·+ CeF 3; h~ 
+ PrF 3 ; hw + 510 2 ; hv + Mgf2 ; hv + 
u F; h" + BaF2 

807 
Sr• + Ca + hv 

1124 All 
Ne• + H2 ; Ar• + H2 ; Xe• + H2 

1125 A12 
NK3 + NH:~ 

1126 H04 
2hv + Ne; 2hv + Ar 
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REF, REACTANTS 
NO, 

1201 A03 
He + H• 

1202 A03 
He + Hz; H, + Br 2 ; He + HBr; N, + 
N• 
All 
He + Hz; H• + Bra: He + HBr; Nz + 
N• 

1203 A~3 

He + H• 
All 
He+ Hz 

1204 All 
f"* + H, 
B07 
r• + H• 

1205 Al7 
Cs + Cs 
H05 
hv + c •• 
HOB 
hv + Cs2 

1208· All 
CN'* + Ar 

1207 A03 
LIH + HCI; LIH + OCI 
All 
LIH + HCI*: LIH + OCl* 

1208 A03 
Ll H + HCI; LIH + OCI 
All 
LIH+ HCl*; LIH + oct• 

1209 H06 
hal + CS 2 ; h., + CS2 + CSz 

1210 A03 
CsF + He; CsF + Ne; CsF + Ar; CsF + 
K..-; CsF + Xe; Csf' + N2 ; CsF + CO; 
Csf + C0 2 ; car+ N2 0; Csf' + sr. 
All 
Csf + He; CsF + Na: CsF + Ar: car + 
Kr; car + Xe: car + Na: CsF + CO; 
CsF + C0 2 ; CsF + N2 0; CsF + SF' 6 ' 

1!11 AO"' 
ct- • H2 
A04 
ct- + H, 

1212 Al3 
H + H• 
807 
H + H• 

. 12i3 Gll 
e + Ia + Nz 

1214 A13 
Ar 2 + + ~Ar 
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REF'o REACTANTS 
ND •. 

1215 A07 
N + D 

1216 A07 
N + D 

1217 A17 
HeH+ + He 

. 121B A10 
Na• + Ha 

1219 A10 
Na•• + He; Naa• + Ha: Naa• + CH•; 
Naa• + No 

1220 A17 
Ll + 

1221 A17 
Na + K 
HOB 
hv+ NaK 

1Z22 A14 
Cl + NDa + M; CID + ND0 + " 

12!3 A"~ c,.• + ND 
All 
c2• + ND 

1ZZ4 A17 
ft~· • n .. ; nb• ... Noe Al>+ .. A•: Rh+ 
K1'; Rb• + Xe; Cs• + He; Ca+ + Ne; 
Co• + Kr; Co+ + Xe; Co+ + Ar 

1225 A1? 
Co • Co 
HOB .... + c •• 

&gg( P.H 
r• + "· 

1227 !\68 
H + DH 

122B A13 
u+ .. t•a 

1229 A03 
H + Br,: Ar + Br 2 ; s1 + r. 
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REF. REACTANTS 
NO, 

'1230 A02 
Ar + co. 
A17 
Ar + co. 
AlB 
,..,. + co. 

1231 H05 ....... a~-:; ~~~ + Os- + HaD, 
1117 

"" + 
o,-: 

"" + 
o,- + HaD 

1232 AlO 
Ha + HCI 

1233 H06 
Zh• .+ Ca 

1234 HOB ..... Te2 

1235 A06 
IP+ H+ Seq 
All 
IP+ H• Seq 

1236 £03 
e + c••: e + N•~; e + as•. 

1237 A17 
c + H+ 

1238 Hl!6 ..... He Seq; hw + Be Seq 

1239 A10 
IP+ Ha: H• .• He; H* + Ne; 
IP + Kr 
All 
IP + H:r: H* + He; H* + Ne; 
IP + KP 

1240 E03 
e + H Seq 

1241 E05 
e + H 
£17 
e + H 

1242 £03 
e + He 

1243'· E03 
e + Na 
E17 
e + Na 

1244 H02 
II• + H 

H• + Ar; 

H• + Ar; 
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REI'. REACTANTS 
NO. 

1245 A03 
ss• + Ar; SO+ + Ar; S?+ + Ar; s•• . 
Ar; s•• • Ar; sao+ + Ar; gu+ + Ar; 
gtZ+ + Ar; gt;,+ + Ar 

1246 807 
U..det 

1247 HOS .... • "· 1116 
h ... Ho 

1241'1 A07 
Ho• + H 
All 
Ho~-t H 

! 1'.6Q , .. 
He• + Ca; He+ + Ba; Ne• • Ba 
A07 
Ho• + Ca; He• + Ba; He+ + Ba 

1250 A07 
U..dof 

1251 A03 
Kr• + Ta; Jtr+ + W; Kr• + Pt; tcr+ + 
Au; Kr+ + Pt; Kr+ + 91; Kr+ + Th; 
J(r+ • u 

1252 E03 
e ·+ He 

1253 E05 
e + He•; e + LtZ+; e + Bell+ 
£17 
e + He+; e + LIZ+; e + Bell+ 

1254 A03 
U.def 

teGG M3 
H• + H1 H+ . "· M6 
H+ + H; H+ • H. 

1Z56 A06 
He• + H1 H + H 
A07 
Ho• + H; H + H 
A08 
lte+ • H; H+ H 

. ..,. 
10!57 EOZ .. , 

• + (:I) .. 
r.l7 
e + co 

1258 £03 
• + HI'; e + HCI; e + HBr 
E17 

' + Hfi e + HClj e + HBr 

1259 EO~ 
(OII!ot· 
E04 
Undef 
E09 
llndef 

1260- e:o;, 
e + CzH• 
E17 
e + c,H. 
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~ + Sn; h~ + Ta; h•·+ Au; h~ + Pb; 
b + Th 

A03 
N+ + N2 ; N+ + 0 2 ; N+ + H2 0; N+ + 
Na; Q+ + Na; Q+ + 02 ; Ot' + H2 0; 0,_ 
+ Ne; Ne+ + N2 ; Ne+ + 02 ; Ne+ + 
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:n. ... Ca; 4h., + Cs 
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b+ Sl'o 
11116 .... SF0 
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Ne• + H 
All ..... H 

1275 AG7 
H• + Au; H+ + Ag; H• ·+ PERT 

1276 A03 
I+ + Au 
A05 
I+ + Au 

1277 EG2 
e + H; e + He; e + Ll 
E12 
•• + H; e+ + He; e+ + Ll 

1278 EG2 
e + "• E17 
e + "· 

1279 E02 
e + Ne 
E03 
e + Ne 

1280. E03 ... NG 
E05 
e + Ne 

1381 11114 

"" + 
Cd 

HD6 

"" + 
Cd 

1282 IIlii,; 
hv • Ba 

1283 HD6 
to.+ Nz; ha- • co 

1284 Dl3 
~ + n; " + n2 
El? 
e + 0; e + o. 

1285 EllS 
e .. He; e • c: 6 + u: 6 + N 

1286 m5 
e + He; e + C; e + N; e + 0 
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1305 

1306 
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1309 

t:no 
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1312 

REACTANTS 

A12 
Ho + He 
H03 
lw+ He 

C~6 
o• + llg; D+ + Ca; D+ + Sr; .D+ + Ba 

£02 
e + He 
£17 
e + He 
Ol!l 
e + He 

U'J 
e • Me: e + NOI e • Art a .. r-.rs " .. 
Xe 

A06 
He0+ + He Ne•• + He; Ar•• + He; 
Kr•• + He Xe2+ + He; He•• + Ne; 
NeZ+ + Ne Ar•• + Ne; KrR+ + Ne; 
XeZ+ + Ne He•• + Ar; Ne2+ + Ar; 
Ar•+ + Ar Kr•• + Ar; Xel+ + Ar; 
HeZ+. + Kf Ne.t+ + KP; At•• + Ki'; 
KrZ+ + Kr xe•• + Kr; HeZ+ + Xe; 
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HeZ+ + He; Ne•• + He; ArZ+ + He; 
ltrlt- + He; Xel+ + He; HeZ+ + Ne; 
Nel+ + Ne; Ar•• + Ne; Krl+ + Ne; 
lfel+ + Ne; He•• + Ar; NeZ+ + Ar; 
ArU + Ar; Kr1 + + Ar; Xel+ + Ar; 
He•• + K.-; ~1!12+ + Kr; ArZt + Kr; 
l(pl+ • Kr; Xel+ + Kr; He•• + Xe; 
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Au; Nt+ + K!r; Br+ + C; Br+ + Nl; 
Br• + Ag; Br+ + Au; Br• + kBr 
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CO+ + H; PF:RT + H: PF:RT + He 

o\01 
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KeZ+ + Tl; H+ + Ar; Hel+ + Cu; C6+· 
• cu: o•• • cu 

£12 
e+ + He; e+ + Ne 
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i'i:J• .. nD; RUi .. RU; ;.u• .. PU; u; .. 
Th; Ta+ + Sn; Te+ + Sa; Ta• + Ho; 
Ta+ + T•; Te+ + Au; T•+ + PI>; Ta• + 
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Th 
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1314 

E01 
e + 
Ell2 
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Ell3 
e + 
Ell? 
e + 
E17 
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II> 
II> 

N• 

N• 

N• 

N• 
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K+, + Cu; H• + Ge; H• + r1o; 
H+ + Pt 

1315 G06 
Ne• + He; NeZ+ + He; Ar+ + He; Ar2+ 
+ He; fer+ + He; ltrZ+ + He; Xe+ + 
He; Xe2+ + He; Xe+ + Ne; Xez+ + Ne 

1316 A12 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

HF* + Ar; HF• + K~ 
Hl)2 

hv + HF 

H07 
h• + H-; hw + Lt-; hv + K-; hv • 
es-; h• + c-: h.,+ o-; h., +I-; h• 
+ Ne-; h., + Rb-; h., + F-; hv + Ct-; 
hv + Br 

Hl)6 
h• + tt+; hv + CeZ+; hv + Sc:l+; hv + 
Tt•+ 
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tw + e 

C07 
He+ + c 

Dl3 
e + N .. 
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H + H Seq 

E12 
e+ + H 

1325 E05 
e + Ce; e + Sm; e + Dy; e + Yb; e + 

'v; e + Pt; e + Pb; e + Rn; e + Th; 
e + Pu; e + Cm; e + Ct; e + Hg; e + 
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NltO+; e + Nil&+; e + NfiZ+; e + 
Nl t:S+; e + Au••: e + Au••: e + 
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Aut:S+ 
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H> + PERT; D+ + PERT 

1328 A07 
No• + Ne 

1329 £03 
e + H• 
E17 
e + H• 

13~0 CV2 
lte+ t Be; He+ + Cr Ho•·• Al1 He._ + 
Tl: He• + Nl; He• + Ge; He• + Zr; 
fW!i • Ag; He• .. Eu; He' • To. De• • u.. .,... "!- -=· 8•• .. All Po• • T! C 
De• ' NJ; Be• t Oct Ba• + 2:rt Bo• + 
Ag; lie. • f:ai lie• •· Tu~ o• I· Bo.q o• 
+ C; c• + AI; c• + Tt; c• + Nl~ c• 
• Ge; c• + Zr; c• + Ag; c+ + £u; c• 
+ Ta; AJ+ + Be; AI+ + C; At+ + AI; 
AJ+. TJ: AI++ Nl; AJ+ ·+ Ge; AJ+ + 
ZP; AJ+ + Ag; AI+ + Eu; At++ Ta: 
Tl + • Be; TJ+ + C; Tt+ + AI; Tf+ + 
Tl; Tt+ + Nl; Tt+ + Ge; Tl+ + Zr; 
TJ+ + Ag; Tt+ + Eu; TJ+ • Ta; Nt+ + 
Be; NJ+ • C; Nt+ + AI; Nf+ + Tl; 
Nf+ + Nl; Nl+ + Ge; Nl+ • Zr; NJ+ + 
Ag; NJ+ + £u; Nl+ + Ta 

1331 DOS 
tu. + Pd 

l'P~ lll!'l 
• + 0 + Mo 

1333 005. 
tu.+ Ag 

1334 DnS 
Ill .• Cu 

1335 Dl1 
Under 

1336 coil 
Undef 

1337 ct'2 
H++ II; H+ + Ge 
D07 ,,. . !II H• . ,., 

1.:'13A n15 

v He• + AI; D+ + AI 

1339 D07 
Ar+ + NJ 

98 

EU ENERGY 
OR RANGE 

THEOR 

T 0.1-4' ~eV 

T Under 

T 3.4-6. 7 eV 

T Undet 

E 12-41 ev 

E 15~-200 oV 

E 6-32 ev 

T 

T Under 

T Under 

E T 1".1-6.3 MeV 

E 

E 6 keV 

REFERENCE 

Brandt, W.; ,Laplckl, G. 
heav~ charged part lclea. 
Un fted States 

L-shell Coulo•b lo~lzatlon bw 
Phw•• Rev. A 20 0 465 (1979) 

Laplckl, G.; Losonskr, w. Couloab deflection In 
lon-ato• collisions. Phws• Rev. A 20 1 481 (1979) 
Unl ted States 

Levin, D. A.; Fllflet 1 A. W.; McKoy 9 U. Lov-enei"SJJt' 
·rotational and vibrational-rotational excitation c~as 
sections tor H2 by electron lmpect. Phvs• Rev. A 20 9 
491 ( 1979) 
United States 

Cruz, S. A.; Cisneros, C.; AlvaJ"ez 9 I. •ErJ"atu. Individual orbtt~l ~on~PiftUtlon !6 tne eleetPante 
atopplng cross section In the lov-velccttw reflon 
[r'''"' n6··· ~ 1'1' 0 1;,:a (1078); u, aJse (1V79)J. Phr•• 
Vau. Q, ~n, ti2A {1979) 
llk!oxloo 

Dahlback, N.; Nllsson 9 P. 0.; Pessa 9 M. Ultpavlolet 
photoemlsslon from Pd(llt). Fhys. Rev. 8 19 1 5961 
( 19?9) 
Sweden 

r~~s~du;ing0:~:=~~!!0~o=~~~~:!!!":,a::.;:~~!!::r:dvl:n 
.(100) surfaces. Phys. Rev. 8 19, 5995 (1979) 
United States · 

Wehner, P. S.: Williams, R. S.; kevan 1 S. D.; Denlev 1 
D.; Shlrtev, D. A· Valence-band stJ"ucture of sliver 
aluny A trum Cmylt:. •'tl~OJW()od photo.oala~lGne l'hya. Oev.· 
8 19, 6164 (19?9) 
United States 

Jep8eft 1 D. w. Calculation ot the angle-resolwed 
vl,u\ueml.otsluu fiVA• ~C.Pihlr• Phwo• Oov. 8 :JO, 403 
( 191'9) 
Unltud !lales 

Goodman, r. o.; Garcia, N. StickIng coefficients of 
atoms on •olld eurtacee at low t• .. pef'tltl.l,.,.l!!l• Phv•• 
Rev. 8 20, 813 ( 19?9) 
lln,.~al;i li;f•f•• 

Pathak, A. P. Stmpllcltv considerations In lnterato.tc 
potential tor channeling calculatlcns. Phva• Status 
:Ju I I J I D 9~, K1 01 ( 197~ ) 
India 

Chumanov, V. Y.; Izmaflov 1 s. z.; Pokhll 1 G. P.; 
Sfrntlnln, F.. T.; Tullnov, A• F. On the deter•lnatlon 
of energy losses bv charged particles from the 
h.~~•r•ttara~ •nerav sp8~trfta Ph~a. Status Salldl ~ 
63, 61 (19?9) 
r,vt et Unl on 

~~:n;~~;P?~g ~!~t~:i:~ci;s,. ~t ~=i:t:• !t! .. :e;::re.ents of 
self-Interstitial atoms In metals. Radlat. £tt. 41 1 

·r~!-1 r ~ ~·~~' 
Canada 

Karpuzov, D. S.: Ar•our, D. G.: £vdolmov, I. N. 
Simulation of ton reflection fro• a single crvatal at 
grazing angles. Hadlet. Eft. 41 1 141 (1979) 
United Klngdo11 



REF. 
NO. 

_1340 

134.1 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1351 

1352 

1353 

1354 

1355 

1356 

D02 
Ar+ + CdS 
Ar• + IICI 
Ar+ + SIC 

D02 
tt+ • ss 

007 
He• + Pt 

E03 
e + rezo+ 

E03 
e + CH+; 

E08 
e + A~• 

E08 
e + Fe 

Hll 
hv + H-

A03 
tt+ + CZ+ 

807 
Undef 

Ell 
Undef 

A02 

REACTANTS 

Ar+ + CdTe; Ar+ + Cu.Au; 
·Ar+ + NeCI; Ar+ + ~Br; 
Ar+ + GaSb; Hg+ + cu.Ao 

e + HeH• 

H• + Ca••; H + ca••: H• + H•; H + 
H*; H• + He•: H + He• 

E~3 

e + o•• 

807 
Undef 
Ell 
Undef 

A13 
CH:~• + "· Al4 
0 + CH• 

A02 
H + CD 
A03 
H + CD 

A14 
~ + DH; H2 + D; H + OH; H + 0,; H 
+.H

2
0 

105 
hv + H2 0 

EXP 
OR 

111EOR 

T 

E 

E 

T 

T 

E 

T 

T 

T 

T 

T 

T 

T 

T 

T 

E 

T 

99 

ENERGY 
RANGE 

1-15 ke~ 

1 keV 

10-35 keV 

20-150 -Rw 

o. 007-2 eV 

0.1-il- keV 

o. 27-1.3 
keV 

s x to•-to• 
I{ 

Under 

o.s-6 Rw 

Ell 
10-10) -keV 

Thermal 

870 I{ 

Al4 
2 " 1~•-1o• 
I{ 

H05 
1600 A• 

REFERENCE 

Jtaenea-Rodrlguez, J. J.; Rodriguez-VIdal, M.; 
VSllea-Abarca, J. A. Sputtering vteld calculation for 
bln•~w te~9et. Radlat. Etc. 41, 165 (1979) 
Spain 

Mattox, D. M.;.Sharp, D. J. sUrface morphotogv of low 
energv hydrogen lon eroded atalnteaa steel.· Radlat. 
Etc. 41, 185 ( 1979) 
United States 

Kashkova, E. S.; Molchanov, V. A.; Pavlova, A. D.; 
Snlaar,·v. A. Reflection of hellue tons fro• 
polvcrvstalllne ptatlnu111. Radlat. Eff. 41, 187 
(1979) 
Soviet Union 

Mason, H. E.; Doschek, G. A.; Feldaan, U.; 81\atla,. A. 
K. Fe XXI as an electron densltv diagnostic In solar 
tlai-es. Astron. Astrophys. 73, 74 (1979) 
Un lted II lngd0111 

Flower, D. R. Electron collisional e•cltatlon of 
rotational transitions In CH• and HeH•. Astron. 
A•t~ophv•• 73, 237 ( 1979) 
France 

Rondlgs, G.; Kusch, H. J. The Stark width of the Ar 
I-llne 3949 AD In a aedlu11 el•ctron densltv plasma. 
Ast~on. A•t~ophw•• 75, 1.82 ( 1979) 
Vest Ger~~:any 

Pozdnyakov, t. A.; Sobol, 1. M.; Sunvaev, R. A. The 
profile evolution of x-ray sp•ct~al lines due to 
Co•ptanlzatlon. Monte Carlo cceputatlon~. Astron. 
Ast~ophv•· 75, 214 (1979) 
Soviet Union 

John, t. t. Polarization effects on the r~ee-free 
transitions of H-. Astron. Astrophys. 75, 249 (1979) 
United Kingdom 

Nussbaumer, H.; Schild, H. C Ill observable with IUE·. 
Astron. Astrophys. 75,- L17 (1979) 
Switzerland 

Durrint, c. J. The effect of waves on spectral line 
analysis of the Fourier do11aln. Aetron. Astrophys. 
76, 208 (1979) 
West Germany 

Gout d, R. J. Compton and svnchl'ot ron p'l"oces·ses In 
spherlcaltv-evemetrlc non-ther•al sources. Astron. 
Ast~ophw•• 76, 3n6 (1979) 
United States 

O.enlus; J. Non-LTE line transfer with convective 
transport of excited atoas. Aetron. Astrophys. '76, 
312 (1979) 
Belglua 

Bhatia, A. K.; Doschek, G. A.; Feld•an, u. New ato11lc 
data for oz+. Ast1"0ne Astrophys. 76, 359 (1979) 
United States 

Borner, G.; flleszaros, P. Approximate tor•ulee tor 
electron scattering In a strong Dagnetlc field. 
Astron. Astrophvs. ??, 178 (1919) 
West Germeny 

Green, s.; Herbst, E. Metastable lso•ers: a new class 
ot Interstellar molecules. Astl'ophys. J., Part 1 229, 
121 ( 1979) 
United States 

Caracciolo, G.: Ellta, T. H.; Este, G. O.; Ruffolo, A.; 
Scoles, G.; Vatbusa, u. Scattering experiments with 
hvdrogen atoms. 11. A svstem of astrophwslcal Interest; 
H + co. Ast ~ophyo. J., Pa~t 1 229, 451 ( 1979) 
Canada 

Elltzur, "· A d~naslcat exple~etlcn tor the high ~ater 
ebundance detected In Orion. Astrophys. J., Part 1 
229, 560 ( 1979) 
United S.tates 



REF. 
NO. 

1357 

1358 

1359 

1~61 

1362 

1353 

REACTANTS 

A17 
Zr + 0; Cu + H 

E06 
e + c-•: e + o••: e +Alit+; e + 
~·o•: e + Arte+ 
1«'6 
hlf + C~+; h11 + QS+; h" + A Jl O+; hv 
+ Mo3•+; h• + Arl5+ 

Ef!3 
e + N• 
E05 
e + N•1 c + N .. 
[1)6 
e + N•; e'9 fti:• 

AO:! 
II I 0 .. ' 4 II t O•• i II I ra .. • 6 

A06 

~:2:+ ':• c~e;::.! ~; N~e;::.: ~eb; 
f'e26+ + Ne; Fe a•+ + Mg; FeZ&+ + S I; 
fez•• + S; f'e26+ + Fe 
AOB 
reaO+ + H; feZI+ + H; feZZ+ + H; 
FeZ31+ + H; rea•• + H; rezs+ + H; 
~:: ~ ~; O•+ + H; QS+ + H; QO+ + H; 

Cllt'' 
0 .. + H; o•• .. H; o•• • H· 07+ + H; 
oo• + H; Fe••• + H; Fet"P+ + H; 
Fe••• • H; Fe• 9 + + H; f'eZO+ + H; 
feZ I+ + H; rezz+ ·+ H; f'e23+ + H; Fe••• + H; rezs+ + H; rezo + + H 

D02 
H + C; N + C; 0 + C 

A06 
c•• • H; c•• + H 
Ul'l 
e + cz+; e • C3+; e + N:l+ 
H!)6 
hv + He+; hv + CZ+ 

El'3 
e • Ne•~ ~ + N6z•; ~ + Ne••; e + 

:e:•Ae:.; :e:•~e:.; :e:•~.,:;+eN:"•: 
Kgt+: e + fta~•; o + "y••: e + Mg••: 
e + Jlltg&+; e + f!g?+; e + Mg•+: e + · 
J1g'••: e + MgtO+; e + Mg•••: e + 
s•, e + sz•; e + g:J+; e + s••: e + 
s•• ; e + so+; e + S"•: e + sa+; e 
+ s••: e + sso+; e +sst+; e + 
ssz~; e + .ssa+; e + ss-•; e + sss+ 
[])~ 

e + Ne+; e + Ne••: e + Nea+; e + 
Ne••; e + Ne••; e + Nee+; e + Ne7+; 
e + No••:. e + NeO+a e + Ms•; • + 
Msr••: e + Mg••: e + Mg-•; e + Mg••: 
e ·• Jllllg••; '!I + Mg7+; ·a+ MgOt; e + 
Mg•+; e + MglO+; e +· Mgll+; e + S+; 
e + s••: e • s••: e + s-•: e + s••: 
e + so+; e + S"+; e + sa•; e + s••: 
e + gto+; e +Sit+: e + Sl2+; e + 
s• a+; e + s•-•: e • s••• 
£06 
6 1 rl,a~, or. t Uo'"'• a t- Uo"""s o t 
Ne••: e + Ne••; e + Ne••: e + Ne7+; 
e + Ne••: e + Ne••: e + Mg+; o + 
MgZ+; e + Mga+; e + Mg-•: e + Mg••: 
e + Mg••: e + Mg"+; e + Ms••; e + · 
Mg••: e + MgtO+; e + H9•••: e + s+ 
• • sa+; • • sa+; • • s••: ll!t + ss+ 
e + s••• e + S"+; e + sa•• e + s•• 
o +SID+; e +Sit~; e + S_tz+; e + 
gta+;- e + St•+; e:+ 811+ 

100 

EXP ENERGY 
OR RA~GE · 

THE OR 

T 830-150) 
em-• 

T EO> 

T 

T 

T 

T 

T 

0.3-3.) keV 
HOe 
2.1-105 keV 

10• K 

AO'~ 
O.i-(" 
tf,eV/aall 
A06 . 
4-40 MeV 
A08 
t-toa MeV; 
n.t-to• "•v 
C06 
o.s-u 
JlllleV/aDu 

1 eV 

Ana 
tO 0..10 • 
cmjs 
E07 
t.s. ta• 
H08 
1 R~ 

REFERENCE 

Gallas, J. A. C.; Francke, R. E.; Grlenelsen, H. p.; 
Chakrabortwo, B. P. The Influence of vibration-rotation 
Interaction on band lntensltwo pa~amete~s for Z~ and 
CuH. Astrophys. J., Port 1 229, f51 (1979) 
Brazl l 

Barfield, w. D. Partlat photolonlzatlon cross sections 
and radiative recombination rate coefficients for 
Jlthlu&-llke Ions• Astrophwa. J., rart 1 229, 85~ 
( 1979) 
United States 

Flannerv, B. P.; Rybicki, G. B.; Sarazin, C. L. 
Ultraviolet pumping on N+ tine-structure levels. 
Astrophys. J., Port 1 229 0 1057 (1979) 
IJnlte(l Stl;'!tP.'!II 

~Ul.lll 1 !I~ w.,: l111UIIVJIP 1 A. l'.nArUB P.fiUi i iUrium amJ 
~!~!!.~!?~ G~ Jnw••~GDOM nn••fn n•u• r•••fno thrnu~h 
lnterstettal" medium. Aatroph)S• J., Part 1 229, 1198 
(1979) 
Unfted States 

Draine, B. T. On the chemlsputterln~ of Interstellar 
l~;~~~te grol'l'•• Astrophyo. J., Pert 1 23n, 1ft6 

United States 

Shuder, J. K.; MacAlpine, G. M. A photolonlzatlon 
model analysts of QSO ultraviolet emission tines. 
Asli'U~hJSI ,., ra.l 1 eae, 040 ( t9'i'9) 
United States 

Jacobs, v. L.; Davlst J.; Rogerson, J. £.: Blaha, M. 
Dleleclrunlc ren.:u•llluallun •·cates, luniLa.tloi'\ 
equlJlbrlum, and radiative enetgy-toss rate8 for neon, 
M8§1\fi!11Ull, ana sua ruP ion• in lue-tlen•ttv ._.las•a1u 
Astrophr•• J., Port 1 230, 627 ( 197g) · 
United States 



REF. 
NO. 

1364 

1365 

1366 

1367 

1368 

1369 

137Q 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

1378 

REACTANTS 

Ell 
e • H+ 

H12 
lw + e 

A13 
NO+ + H2 ; CH~+ + H2i c+ + H .. ; CH 2 + 
+ Hai CH3+ + H2 0; CH 3 + + CO; NH3 + 
CO; NH3+ + 0 

M6 
(:3+ + H; N>+ + H 

A17 
Fe + H; Fe + D 

H05 

"" + MgH 

E03 
e + c• 

A03 
1ft' + C2+; H+ + N3+; H+ + o-•: H+ + 
~·•: H+ + SliD+; H+ + Art .. +; H+ + 
Cat&+; H+ + SJZ+; H+ + s•+; H+ + 
ArO+; H+ + Ca•+; H+ + Fet•+ 
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e + N••: e + NS+; e +NO+ e + o+; 
e + o••: • + o»+; e • o•• e + Ql+; 
e + Q&+; e + Ql'+; e + Ne+ e + 
Ne••: e + N93+; e + Ne••• o + Ne•+; 
e +Nee+; e + Ne?+; e + Ne••: e + 
NQ9+; e + Mg+; e • Mga+; e + Mg:t+; 
e + Mg•+; e + MgS+; e + Mg•+; e + 
MA""•: e + Mg•+; e + Mg9+; e + 
MgtO+; e + Mgtt+; e + Sl+; e + 
St••: e + st»+; e + St••: e + sts+; 
e + St••: e + Sl"•: e + st••: e + 
St•+; e + ~tao•: • + Sl•••t e • 
st•••: a + st•••; e + s•: e + s••: 
e + s»+; e + s••: e + ss+; e + so+; 
e + S"+; e + sa+; e + 59+; e + 
feS+; e + Fe••: e + Fe••: e + Fe••: 
e + Fe•+; e + feto+; e + Fe•••: e + 
Fe•••: e + Fet3+; e + Fe•••; e + 
Fe• s+; e + Fe••• 
£06 
e + r:+; e + c··· 0 + c~•; • + c••: 
e + cs+; e + ce+; e + N••: e + N~•; 
e + N••; e + NS+; e + N6+i e + N?+: 
e ,. O+; e + uz•; e + Ol.._; e + a••: 
e • as+; e + u••: e + o••: e + o••: 
e + Ne•: e • Nel+; e + Na~+; • + . 
Me••: e + Na~•t c.+ Ne••.o e f' Ne,f': 
6 + NeB+; e + NeO•; e + Nato+; e + 
~·: e + Mg•+~ a + ~g~•: a + Hg•+; 
e + Mgs+; e + Mg6+; e + MgY+; e + 
M!J"+; e + "g"; e + Hgto•; e + 
J~tg•••: e + st•: e + Sf2+; e + sr~•: 
e + St••: e + sts+; e + sto+; e + 
Sf?+; e + ste•; e + st••; e + 
st•o•: e • SJIZ+; e + Sfl3+; e + 
£i+; e • ae•: e .. 511+; e + ~·: e + 
ss•; e + se+; e. S?+: e • !liD+; D .. 

S"•; e + F'e8+; e + ree+; e + f'e?+; 
tt + Fe••a c + re•+; e + Fe ao+; e + 
Fe•••: e + f'elz+; e + Fe•••: e + 
Fe•••: e + r91s+: • + Fe~•+; e + 
SJII+;e + N+ 

H02 
... + PEP.T 

C02 
Undef 

EXP 
OR 

THE DR 

T 

T 

T 

T 

T 

T 

T 
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5-5000 eV 

100-UOOO 
keV/&IIU 
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REF. 
NO. 

1386 

1387 

1388 

1389 

HD2 
3111' -t CdS; 

C08 
U..der 

D17 
• + SIDa 

A03 
Ne• + Ne 

REACTANTS 

3hv + Pl>l• 

r· 

1390 · A03 
Pb• + He; Pb• + Ne; Pb• + ~; Pb• + 
Ar; Pb• + H2 ; Pb• + NH3; P~ + CH4 ; 

Pb* + COa: Ft• + Na: Pb* + H2 0 

1391 A03 
Na• + Na; K• + K; Rb• + Rb; Cs• + 
Cs 

1392 A17 
He a••: Be2••; Ca••; 0 2

1 +; Ne 2 1+ 

1393 1106 

1394 

1395 

1396 

1397 

1398 

1399 

1400 

2hv + H 

A03 
He•+ "· A07 
He• 

+ "· 

008 
H + Ca 

Ens 
e + Au 
E15 
e + Au 

HD2 
U..der 
Hn6 
tt.der 

1104 
tw+ 
1105 
tw+ 
111)6 

lw+ 

nn·a 

"· 
"· 
Ha 

+ No 

He• + Under: H+ + Under 

A03 
K + He 
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7-15 keV 

300 It 
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O.fJOl a.u. 

Under 
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30~ It 

3000 K 
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Under 
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a.u. 

Oo07-Do4 eV 
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REF. 
NO. 

1401 

14?Z 

1403 

HU4 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

ED9 
e + HCI 
E!l4 
e + HCI 

ADJ 

REACTANTS 

Lt+ + He; tt• + CH 4 ; Be+ + He; Be• 
+ CH 4 ; R+ + Hll'l; R+ + CH 4 ; C++ He; 
Ct' + CH4 

~7 
L1 + + He; Lf + + Qf 4 ; Be+ + He; Be+ 
CH 4 ; s• + He; a• + CH4 ; c• + He; c+ 
+ cH. 
H06 
lw ,. II 

HUG 
tw+ .o.· + u:: 
H04 

"" + "· H06 
hv + "· 
Al7 
Na + No 

All 
Na• + He; 
Kr; No• • 
Rb• + Ne; 
Xe; Rb• + 

A03 
Pig+ • He; 
AlB 
Pig+ +He; 

AOJ 
c+ + Ne 
AD '.I 
Ct" + Ne 

A06 
If+ + He 
A07 
H+ + He 

EDJ 
e + He· 

E05 
e + Ne 
£17 
e + Ne 

A03 
Pb + Pb 

A06 
If+ + Ar 

A06 
If+ + Ar 
A07 
If+ + Ar 

l!r + No: iw 't Ar: hat f' Kr; 

No• + Ne; No• + Ar; Na* + 
Xe; Na• + N2; Rb• + He; 
Rb* + Ar; Rb* + Kr; Rb* + 

"• 
Mg+ + Ne; Mg+ + Ar 

"a• + He; "g+ + Ar 
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REr. 
NO. 

1416 

1417 

803 
H 

803 
H 

RE~CTANTS 

1418 All 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

Rb• + He; Rb• + Ar; Rb* + Xe; Rb• + 
Rb 

AC6 
He• + Ar; Ne+ + Ar 
Al3 
He• + Ar; Ne+ + Ar 

£02 
e + CH• 
El7 
e + CH 4 

£13 
e + c-: e + o-

£02 
e + Ll 2 

£~2 
e + Cs 
£17 
e + Cs 

008 
He+ + Pb 

H06 
h" • Hg 

1427 H02 

1428 

1429 

1430 

1431 

nhv + CO 
H04 
nhlf ~ CO 

All 
He• + Ar 
H05 
He* + Ar 
Al7 
He + Ar• 

A03 
H + H; H + HI' 

AC6 
H+ + He; H• + Ne; H+ + Ar: H+ + H2 

A06 
~ + Ar 
A07 
H+ + Ar 
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T 

E 

T 
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T 

E 

E 
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Thermal 

3~0 K 

SOG-820 eV 

10-10)0 eV 

Undef 

13.5-25 eV 

2-13 eV 

70G-2DOD ev 

17-400 eV 

2097-2179 
cm-t 
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2-25 keV 

15-1500 keV 
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REr. 
NO. 

1432 

1433 

1434 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 

1444 

1445 

1446 ' 

REACTANTS 

£12 
e+ + H; e• + He 

£02 
e + NO 

E02 
e + NO 

an~ 
Hot . .,_ 
A"4 
He+ + o. 
A06 
He+ + o. 

1106 
nh~ + H 

A14 
Na • Na 

A03 
H+ + H 
A06 
H+ + H 
A18 
H+ + H 

A03 
He2+ + H 
A06 
tte.•t· .. II 

A03 
Ar•• + He; 
Aro+ + Kr; 
A~O 
AI"Ot + He; 
Ar•• + Kr; 

£03 
e + Na 

EOS 
e + Ag; e 
E17 
e + Ag; e 

HOR 

"" + c 

1106 

A..-,• + Ne; Ar•• + 
Ar-•• + xe 

Ar•• + Ne: AP•• + 
Ar•• + Xe 

• Au 

+ Au 

Ar; 

AP; 

hw + Cu; h• + Ag; h• + Au; hw + Cr; 

"".+ "" 
AO? 
H+ + ltr; H+ + AP 
E03 
e • Kr: e • Ar 

AU 
Ll• + N•; Lt• + m; Ll+ + Ho 
A18 
Ll• + Na: Ll• +CO,; Ll•+ "· 
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He;. H + Ar; H + kr; H + Xe; H + CD; 
H ~NO; H + HI; H + Mg; H + Ca; H + 
Pb; H+ +. H2; H+ + He; H+ + N2 ; H+ + 
02 :: H• + Ne; H+ ... Ar; H+ + Kr; H+ ·+ 
Xe; H+ + CH4; H+ + NH•; H+·+ H~O; 
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REF. REACT ANTS 
NO. 

1550 M6 
Undef 

1651 AO? 
Cs• + Cs• 
A14 
Cs• + Cs• 

165Z C04 
e + NaCl 

1653 AO? 
H+ + Ne; H+ + ~u; H+ + Ag; He+ + 
Ne; He• + Cu 

1554 coz 
Undef 
EllS 
Undef 

1555. coz 
e + AIr 
[05 
e + AIr 

1655 012 
Ar+ + Mo 

1657 HO 2 
hv + CH 4 

1658 002 
Ne+ + Ho 

1659 014 
D+ + Cu 

1660 015 
n + Zr; n + Zr + Nb 

1661 002 
D+ + C; D+ + 51 
DO? 
o+ t C; n• • Sl 
013 
D+ + C; D+ + S I 
016 
D+ + C; o+ + Sl 

1562 C04 
0+ + c 
cos 
II> + c 
DO? 
II> + c 
016 
II> + c 

1663. D14 
Undef 
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EXP ENERGV 
OR RANGE 

THE OR 

T 2xtoe cr./s 

E 500-7)0 K 

E 15-50 koV 

T Undet 

T 1o-•-1o-• 
oV 

E 4n keV 

E 3.39 .,. 

E 0.6-1.5 keV 

E 200 keV 

E 50-100 eV 

T 20-6700 ev 

T Under 
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REF. 
NO. 

REACTANTS EXP . ENERGY .• REFERENCE 
DR RANGE 

.TilE DR 

1664 D14 T Under Brailsford, A. D. The effect of vacancy dislocation 
loops on the void swelling rate. J. Nuct. Kater. 84, 
Z69 ( 1979) 

Undot 

1655 

1666 D14 
n +Fe: n + SS 

1667 Dl4 
e • 9S 

1668 GO& 
lai;l· " lie 

1669 At? 
I + 

1670 1«)4 ..... He • 

1671 H06 
Undot 

157Z Wl4 
4h .. + Be 

16?3 HOt 
Under 

16?4 Jli!Z 
Ar+ +AI; Ar+ + Nb; 
Ag; Kr• + AI; Kr• + 
Kr• + A9; Ne+ + AI• 
Pb; Ne+- + Ag: Kr+ ~ 

167S cnz 
If+ + c 
cos 
If+ • c 
C06 
If+ + c 

16'f6 DO? 
Ar• + Cu 

H?? Dl& 

c• • " 

16?8 DIS 
e + Cu 

16?9 DIS 
Undet 

Ar+ + Pb; Ar+ + 
Nb; Kr+ + Pb; 
Ne+ + lib: Ne• • 
Cd 

" 
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REF'. 
NO. 

15BO 

16B1 

16B2 

16B3 

16B4 

15B5 

15B6 

1587 

15B8 

REACTANTS 

D\2 
H+ + 510 2 ; He+ + 510 2 ; N+ + St0 2 ; 

o+ + SlOa 

COB 
Ar+ + Cu 
DO? 
Ar + + Cu 

012 
H+ + NaCl; H2 + + NaCI; N+ +·N&Cl; 
N:ll!+ + NaCt 

COB 
Ar+ + Nl 

E~3 
e + Lt•: e + BeZ+; e + Q6+ 

AI 7 
AI + At: AI + AJ3+; Al~+ + At3+ 

E02 
e + N2 ; e + C0 2 
E12 
e+ + N2 ; e+ + C0 2 
E1 7 
e + N2 ; e + C0 2 

AD? 
Ct6+ +He; Ct•+ + Ne; Ct•+ + Ar; 
cto+ +He; Ct•• + Ne; Ct9+ + Ar; 
CliO++ He; CJlO+ + Ne; CllD+ + Ar; 
Cttt+ +He; Ctll+ + Ne; Cllt+ + Ar; 
Cttz+ +He; CttZ+ + Ne; CJl2+ + Ar; 
Cl 13+ • He; CJ13+ + ~e; ClJJ+ + Ar 

15B9 ·M1 

1590 

1591 

1692 

1S93 

Under 

A06 
B2+ + He; B•• + Ha: B•• + Ar; BH + 
He; B .. . Ha: 83+ + Ar; 8". + He; 
BH • Ha: B .. + Ar; c•• + He; c•• + 
Ar; C3+ + He; C31+ + Ar; Clllll+ + He; 
c .. + Ar; N>+ + He; N2+ + Ar; NH + 
He· NH + Ar; N .. + He; NH + Ar; 
~~·~ + He; N .. + Ar: ou • He; oz+ .. 
Ar; Q3+ + He; Q3+ + Ar; Qllill+ + He; 
0 .. + Ar; QS+ + He; o•• + Ar; o•• + 
He; o•• + Ar 

A06 
H + H Seq 

A03 
H" + Ll; He2+ + Ll; He+ + Ll; H1 + + 
i.i; He 2 + + lt 
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EXP ENERGV 
OR RANGE 

THEOR 

E 0.1-2.0 ~ev 

T 30 keV 

E 1-2 ~.v 

T 6 keV 

T ?S-B? ev 

T 1). 5-6 keV 

T fl-2.6 keV 

T Under 

25-45 ""v 

T Under 

E 10-BS keV 

T 10-10• "eV 

E 5-70 keV 

s-.1SOJ eV 
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RF.f. 
NO. 

1694 

1695 

1696 

1697 

1598 

REACTANTS 

M3 
He• • He 

Er"2 
e + Hz; e + Hz-, 

C"2 
!Jndef 

A07 
H+ + Ar 

A04 
H2 + + H2 ;: H:r• +He; H2 + • N2 ; H2 + + 
,.,.. II:~" 1 co 2: n1·•· • v .. ~ tfi•· • .!!'i' .• : 
HeH+ + H2 ; HeH+ +He; HeH+ +.N 2 ; 

HeH+ + Ar; HeH+ + C0 2 ; HeH+ ~ Xe; 
HeH+ + Sf 6 
001 
H2 + + C; HeH+ + C 
006 
H~• + C1 HcH• t C 
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EXP F.NERGV 
OR RANGE 

THF.OR 

E 2 keV 

T Un Jet 

T 50-5000 keV 

E 1. 2-3.0 HeV 

1599 ·£tl5 T 
e + Ne•; e + Ar•; e + Kr•; e + Xe*; · 

2-100 eV 

e + Cd•; e + Ha• 

1700 A03 T 30~ K 
Xo• + H2 S1 Xc+ •· 1120; x~• + HCJ; 
Xe• + NH• 

1701 A1 0 T AI? 
Undef' Undef 
807 
Uncier 

1702 AIO T At~ 
Hga + Hg 3~~ K 
l!ll7 
HgO + Hg 

1703 AH T A10 
Na• + Na :.nn K 

BO? 
No•+ Na 

1704 E12 T 0-25 ev 
e+ + H; e+ + He; e+ + Ne; •• +, Ar; 
e+ + Kr; e+ + Xe 

1705 1:12 T ~-25 eV .. + f; •• + Cl; e+ • Br: •• + I 

1706 H04 T Undef 
llndef 
H05 
under. 

1707 H03 T 0.145-1.33 
lur + PI) lieU 

REfERENCE 

Kessel, Q. C.; Morgenstern, R.; Muller; 8.; Niehaus, A. 
Angular correlation between autolo"lzatlon electrons 
and scattered Ions In 2f)"0-eV He._He collisions. Phys. 
Pev. A 20, 804 ( 1979) 
West Germl!llnll 

Moleovev, N.: Corcoran, c. Autulonlzlng states or Hz 
and Hz- using the complex sealing •ethod. PhJIS• Rev. A 
20, 814 (1979) 
United States 

Horgan, s. H., Jr.; Sung, C. C. Z1 3 contribution to 
the energ11 loss of heavy charged particles. PhJIS• Rev. 
A 20, ~18 (1979) 
Unlt~tl States 

Madison, o. H.; Manson, s. T. Doublv differential 
cross sections for proton-Impact lcntzatlon of argon. 
Ph~•· Rev. A 20,· 825 (1979) 
lin ltr.tt Stat.ett 

Kanter, E. P.; Cooney, P. J.; Gem11ell, o. s.; 
Groeneveld, K.-o.; Plet~eh. v. J.: Ratknv5kl· A. ~.: 
V~g~r, 2.; Zabranoky, B. J. Rtle of eaclted electronle 
states In the Interactions of fast (MeV) •oleeular Ions 
with solids and gases. Phvs. Rev. A 2n, €34 ( 1979) 
United States 

Hyman, H. A. Electron-Impact Ionization cross sections 
for excited states of the rare gases (Ne, Ar, Kr, Xe), 
eadmlu• 1 and mercury. Phys. Rev. A 20, H65 (1979) 
United States 

Matsuzawa, M. State-changing ~oiii310n of a 
high-Rydberg atom with a polar •oleeule. Phys. Rev. A 
20. 650 ( 1979) 
Japan 

Gay, J. c.; Schneider, w. M. Collisional excitation 
transfer In high magnetic fields. I. Theoi"V• Phys. 
n... A ao, 61'~ ( U'l'~) 
France 

Gay, J. c.; 
trans fer In 
funatlol\ ur 
col llslons• 
France 

Schneider, w. B. Collisional excitation 
high •agnetlc fields. II. Correlation 
tlt.o lnhu·a~,;Liun In Hg(IISDP. 1 rrtg(&•~o) 
Pnw•• Rev. A 20, e49 ( 1979) 

Gav 1 J. C.; Schneider, w. s. Collisional excitation 
tranefer ln hlqh magnetic fields• III. Potential 
symmetry rules and correlation tunctlon In Na J2P(aub 
J) -Na J'!Satz eolllsfons. Phva• Aev. A 20, 905 
( 1979) 
France 

Schrader, D. M. Sealemplrlcal ~olarlzatlon potential 
f~• l~w-e~ergy poeltron-ato• and po3ltron•ato~l~-lun 
Interactions. I. Theory: hydrogen and noble gases. 
Phv•· iiev. A ~u, \llH (111"f9) ~ 
United State!l 

Sc:hrador, D. H. fie•lemplrleal pulerlz".t'"" f'()tentl•l 
for lov-energy positron-atoll and post tron-atoelc-lon 
Interactions. II. The halogens. Phys. Rev. A 20, 933 
( 1979) 
UnH~~ Shtu 

Elnvohner, T. H.; Wong, J.; Garrison, J. c. Effect~ of 
"' 'hU'ftiJI'I! ~'-'' '''li\111 tltift OOt~uoru•oo on Cohereatt 
photooxc ltatlon. Pnw•• Rev. A 20, 940 ( 1979) 
United States 

Sen Gupta, S. K.; Paul, N.C.; Basu, J.; Chaudhurl, N. 
Atomle Ha11Jelgh scattering ot photons In the 
ao11entum-transfer range n-t•e• Phv•• Rev. A 20, 948 
(1979) 
India 



125 

REF. REACTANTS ' EXP ENERG1 
NO. OR RANGE 

THF.OR 

1708 HI'& T Undet 
Undef 

1709 Hft6 T 10-15) ·eU 
~ + Ne; hv + ~r; hv + Kr; hv + Xe ~ 

1710 M7 T 66-1H .~eU 
Nl' + Ar 

1711 HI'S 
hv+ 0; hv + 5; tur + Se; hv + Te; 
hv+ F; hv + Cl; h., + Br; hv+ I 

1712 B07 
Undef 
HOB 
Under 

1713 BO? 
Undef 

1714 HD2 
tw + Oz; hv + C0 2 ; hv + CO; 

"" + NoO . 
11)6 
hv+ Da: hv + C0 2 ; hv + CO; hv+ 
N2 0 

1715 BD3 
Hz: D2 ; H; D 

1716 Gn5 
e + CH• 
GD9 
e + CH 4 

1 ~17 A12 

~· Ar; D• + Ar 

1718 11)2 
"".+ Co 

17l9 E06 
e + Na: e + co 

1720. H06 

"" + Na: "" + Oa: b -+ H2 0; "".+ 
co.: 

"" + 
cs. 

T 

T 

T 

E 

E 

E 
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T 
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13-18D eU 

HOB 
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500-600 eU 

3M K 
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1961 

RUCTANTS 

All 
Ko + He; K• + Ar; K• + Ne; Ko + x .. 
AIZ 
K• + He; K• + Ar; K• + Ne; K• + Xe 

A03 
K + He; K + Ne; H + Ar; Zn• + He; 
zn+ + Ne; zn• + Ar 

A~3 
Ll + He; Lt + Ne; Ll + Ar; Be+ + 
He; Be• + Ne; Be• + Ar; Na + He; Na 
+ Ne; Na + Ar; Mg+ + He; Mgt' + Ne; 
Mg+ + AI"; K + He; K + Ne; K + Ar; 
Zn+ + He; zn+ + Ne; Zn+ + Ar 

A03 
H+ + H 
A06 
If+ + H 

A"-3 
Na• + He; No• + Ne; Na• + Ar 
All 
Na• + He; No• + Ne; Na• + Ar 

M6 
B+ + H; B+ + H•; BZ+ + H; BZ+ + H2 ; 
83+ + H; 83+ + H2; 8..,+ + H; Btt+ + 
H2 ; as+ + H; BS+ + H2; c+ + H; C+ + 
~; cz+ + H; CZ+ + H2 ; C!l+ + H; C3+ 
+ H.; c•+ t- H; c•+ + Ha-: C':f'. + H; 
CS+ + H2 ; co+ + H; ce+ + Ha 
A07 
B+ + H; B+ + H2 ; BZ+ + H; 82+ + H1 ; 
c+ + H; c• + H2 ; c•• + H; cz+ + H2 ; 
C!l+ + H; C3+ + Ha 

EOl 
e + H 
E05 
e + H 

E02 
e + He 

E03 
e + H2 ; e + o. 
E04 
e + H2; e + n. 

H06 
Undet 

H06 
Under 

Aftl 
Under 

An7 
If+ + Ar; Ha• + Ar; He+ + Ar 
AlB 
If++ Ar; Hz• + Ar, He++ Ar 

E03 
e + He• 
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NO. 

1962 E02 
• +co·. 
E03 
e + co. 

1963 £12 
· e+ +He' 

1964 Ao3 
Nl + .Nt'; Ne + .AI 
C07 
.NI + Nit Ne + u 

1968' E02 
• + Xe 
,.; 
• + u 

19"6 E!l3 
• + H 
£17 
e+H 

1967 E03 
e + Ll 
E17 .. 
e + Ll 

i.968 £05 
• + Li+; e + Na+; e + K• 

1959 E12 .,. + He 

1970 1112 
Cr + He; Cr + Ar; Cr + N~; Cr + Hit 

1971 E~3 .. + Ga••: e + Kr7+; e + Mo•••: a + 
Xe21+; e + Cu Seq 

t9n Et'3 
e + Cl•; e + Ne7+; e + AriB+; e + 
Fez••; e + co••: e + re•••; e • 
Kl"•••: e + "alii+; .e + XeZS+; e + 
OJ+; e + No?+; e + sto+;. e .• Sit.+; 
e + st•a•: e + o••: e + c••: e + 
Ar••: e + re•••: e + Kr•••: e + 
JlloiiD+; e + Kr?+ 
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ND• +,NO 
110! 
hP+HO 
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CD+ DH 
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Pb+ Xe; 
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Ql!l+ + AP; 
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+ Au; CD+ CDa'+ Pt; CD+ 
+ Pt 

Pb + Co 

c•• + A .. 
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H 
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II"+ H 
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Ll+ + He 
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1988 E03 
e + Na 

1989 Bl!7 
e + H + h" 
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1996 

1997 

1998 
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no·• 
flO+ Cu; H- + Cu; H + Cu 
DO? 
flO + Cu; H- + Cu; H + Cu 

1:04 
II>+ Sl 

A05 
Cl + Cl; Br + Br 
AH 
Cl + CJ; Br + Br 
At? 
01 I 01; Di· + Dr 

Atz 
i\U • n11; ... a • He: ND + Ni: Ca ... Ne 

AG3 ..... + He 
All 
He• +He 

G02 
cu • Al"; Cu + CuCia 

A03 
Naa0 + Na; Naa• + K; Ka• + K; NoK+ 
+ Kl K + K +hu 
All 
Naa• + Na; Na2 • + K; Ka• + K; NaK• 
+ K; K + K • h• 
1107 
Naa0 + Na; Naa• + K; Ita*·• K; NoK+ 
+ It; K + K • ~ .. 
1';11~ 

e + le 

EOll 
e + Pb 

A12 
"0* + Ar; Mg* + Kr; Mg• + ·Xe; Ba* + 
A.-; Ba• + ltr; Ba• + le 
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AlZ T 
aa• + Ar; aa• • ~•: ua• + xa: tn•·+ 
Ar; In• , Kr; I"• + Xe; Tl• + Ar; 
Tt• + Kr; Tt• + Xe 

A12 t 
Rb* + He; Rb• + Ar; Rb* + Ne; Rb• + 
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A03 E ..... + Ha: Ne• + Ha: He+ + Da: NeO + 
Da: HcJ•• HgO 
A04 ..... + Ha: He• + Ita: He• + Da: Ne• + 
Dt 
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He• •. Zn; He• • Cd; .... + Hg ., 
.... • zn: He• + Ccl; H .. + Hg 
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REF. 
NO. 

2?04 

2no5 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

REACTANTS 

A07 
Rb* + Rb 
All 
Rb• + Rb 
A14 
Rb* + Rb 

A03 
H* + D 
All 
H• + D 

E03 
e + H 

E03 
e + CO 

COB 
He• + 51 

A07 
N + N2 ; N+ + N2 ; N2+ + N2; N3+ + 
Nz; N•+ + N2 ; N + Ne; N+ + Ne; NZ'+ 
+ Ne; N3+ + Ne; .... + Ne; N + Ar; 
N'" + Ar; NZ+ + Ar; N3+ + A1"; N•+ + 
Ar 

A03 
He• + H 

2013 COB 
c• + sa 

2014 H~4 
tu. + Ll 
HOB 
tu. + Ll 

2n15 H12 
h., + e 

2016 H12 
tw + e 

2017 A03 
tp+ H 

All6 
N!+ + H 

2018 A~3 
HI' + Nea•: tt• • tpt 
E03 
e + Ne&+; e + N-• 

201'9 A03 
He + HF 
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R£r. REACTANTS £XP 
NO. OR 

THE OR 

2D20 A03 T 
'Hz + HD; HD + HD 

3031 Al4 £ 
r + HBr 

2022 Al4 T 
r + DH 

2ft~:l A~5 F. 

Plii I , ... Co 'I', P',.: 
~· + t z! u. + r. 

2D24 A14 T 
r + Hz: H + r, 

2025 A02 £ 
Lt + + CO 

~~; + co ( 
AI A 
ll + + co 

2026 A14 £ 
C2 + Dz 

2027 A03 T 
H2 + H; H2 + He; Hp + CS; H2 + OCS; 
He + HCI; He + .CO; He + HN 2+; Ar + 
HCI 

2028 All £ 
H;!* +' H 2 : H 2 * + No; H2 • t Kr; H2 • ..,. 

~0~9 

2030 

:!031 

~03Z 

2033 

He; H2 * + Ar 

All 
N,•+ Ar 

A~4 

Ll t• + He; l1 2 • + Ne; Liz* + Ar; 
Liz* + Kr; Ll 2 * + Xe 

EOJ . • "·1 . . Ill: II • I liB a • ii 2 u; 
e + H2 S; e + NH 1 
1:.1~ 4 
~ . "·: e + HCI; . • IIDr: e + H2 0; 
e + H2 S; e + NH 3 

h14 
Cl 0 + 0 

A17 
H + H: I~ ... Lll ~~~~I flu: K I K; f\\.1 
+ Rb; Cs + Cs; He + He; Be + Be; Mg 
+ Mg; Ca t ~a; Hg • Hg 

T 

f. 

f. 

T 

T· 

146 

£N£RGr 
RANG£ 

0. 35-ZD 

30~ K 

300 

n.1-1. a 

· 4-7 eV 

298 K 
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ev 
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2037 

2038 

2039 

'2040 

2041 

2"42 
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zeH 

~~45 

2046 

REACTANTS 

A14 
0 + 0~; Dz + Ar; Da + 0 2 ; Oz + Na 

A02 
Cl- + Na; CJ- + K; r- + Na; F- + K; 
Br- + Na; Br- + K 
A17 
ca- + Na; CJ- + K; r- + Na; F- + K; 
Br- + Na; Br·- + K 
A18 
CJ- + Na; c1- + K; F-·• Na; F- + K; 
81'- + Na; Br- + K 

AOl 
Ne: + Ne; Ne + Ar; Ne + Kr; Ne2 + 
Ne; Ne2 + Ar; Ne 2 + Kr; Ar + Ne; .AI" 
+ Ar; Ar + Kr; Ar2 + Ne; Ar2 + Ar; 
Ar 2 + Kr; Kr + Ne; Kr + Ar; Kr + 
Kr; Kr 2 + Ne; Kra + Ar; Kra + Kr 

A17 
No + NR 

A17 
Ll + F; K + r 
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o-+ o. 
A18 
o-+ o. 
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Ll 2 + He 
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C3+ t Ar 
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Cs• + Ar 
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Cz + Hz; c. + Oz; e. + cu. 
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He+ + He 

A04 
Nez• + He 
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,.,., .. • Ho 
A17 
Ne.• + He 

1111 

IIH •" + NH 2 
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~EF. 
NO. 

E04 

REACTANTS 

e • C0 2 ; e + N2 0 
E05 
e + C0 2 ; e + N2 0 

2049 

2050 

2~51 

2~52 Al4 
HO, -t li0 2 

2053 All 
HD* + HD; HD* + He 

2~54 All 
H + H2 • 

Al4 
H + Ha* 

2055 Al4 
H + r 2 

2056 A17 
H + NO 

Z057· F.~~ 
e + C0 2 

~~66 1106 
tUt + Cs 

2059 E04 
e + N2 : e + 0 2 
£05 
e + N2 ; e + 0 2 

2060 A14 
NH. + lio, 

3061 Do4 
e + Nb; a + NbzOs 

2062 M3 
He t 11 2 

2063 £03 
e + »z 
E05 
e + N2 
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Ar+ + Sl 
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Ar• + Sl; Ar+ + Au 51; Ar• + NISI; 
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Ar• + SIH 
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Ar+ + .Cu 

M2 
Ar• + 51 
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A14 
CIO + NOa + N2 

Hll2 
hv + "n 

KOl 
Review 

COl 
Under 
001 
Under 

005 
·Under 

C02 
lklder 
COB 
Under 

004 
e + Mo 

COB 
He• + PbTI 

006 
e + 51 
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He+ + GaSb 
007 
fie+ + GaSb 
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•o1 ""• + Ne Ne • Kr 
zn:s? 2037 

HEAVY PARTICLE - HEAVY P~RTICI.£ ltr + Ar Ne + N• 
INTERACTIONS 2037 . 2037 

General Kr + Kr Noa + AI' 
2n31 .2037 

Kr + Ne Nea + Kr 
2,:1., 303? 

•• + •• 
2037 ... + •• Nc• + Ne 

2f)37 2~37 

•• + •• 
2n31 ~"· + •• Review 

2~37 BOO 

•• + Ne 
2.,37 ... + No Undof 

?.037 274 598. 709 ... +. Ar 717 718 740 
2037 Ne + Ar 1308 1447 1619' 

2037 1E89 1959 ... + •• 
2037 

•o2 H + C2 H4 He + NO 
827 31 

HEAVY PARTICLE - HEAVY PARTIQ.E H + t:lll•• He + Oa 
IIIITERACTJONS 1351 31 

Eleattc Scattering Colllatone H + co He• + He 
1355 1036 

H + H• He• + He 
1:"51 598 

Ar + co •. 
232 123ft H + HI'-• He+ + •• 

. 1351 1620 
Ar + Na 

232 H + Hg He+ + Xe 
897 1620 ... + Cu 

1596 H + •• He•• + He 
827 936 1863 1869 

••• + CuO 
1596 H + Ne Hoi+ + Lt 

936 680 
Ar+ + Xe 

1620 H + o, HF ... 
82? 928 ··- + K 

zn3& H + •• 1- + •• 
R27 036 906 

9,.- + Na 
2036 H+ + Ce It + Kr 

t:'IA 916 
c + c 

85 H• + ca•• Kr• + Xe 
1351 1620 

c + Co 
135 H+ + Cs Ll + He 

409 839 
Cd• ... 

1621) H+ + H• Ll+ + co 
1351 1446 2025 

Cl + •• 
1173 H+ + Ha Ll• + "· 14 14 14415 

Cl- + •• 
908 H+ + Ho Ll+ + •• 

3'-4 940 1U6 1446 
Cl- + K 

2036 H+ + He• LIF + •• 
13~1 625 

ct- + Na 
2036 H+ + 7.1' •• + Ho 

~22 770 838 1117 
ct- + Xe 

1629 Ha + A1' No + Hg 
8?.? 936 1166 

o• + D 
1869 

"· + "· 
No ••• 

27 1909 838 2129 
o• + Nl 

137 "· + 11' Na• + Ne 
658 027 ., 2129 

•• + o, 
1909 "• + Xe ... ... 

827 936 1620 
r 1 •• 452 11?3 HCI +Ar • • e • 

180? 135 
F' + K1' 

452 HD + HD 0 • Nl 
19C9 135 

F' + Ne 
452 HD + He 0 + 91 

335 581 
r + Jl:e 

11?3 He + A1' 51 + c 
29 841 

p- I K 
2036 He + cu II •• 31 9J4 841·\._ 

f• + •• 
2036 He + en. xe+ • Xe 

232 1620 
F- + Xe 

1AZ9 He • He Zn• + Jl:e 
lQ~fl !R1ft 

H + •• 8:!7 036 He + N1 Under 
31 1837 

H + c.H .. r 
827 He + Na• 

1486 
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A03 c• + cH. r .. + He 
14n 1017 

HEAVY PARYICL£ - HEAVY PARTICLE c• + He r>+ + He 
INTERACYIOIIS 14"2 1017 

Excitation c+ + N f" .. + He 
1935 1017 

c• + Ne F" + Sl 
14~9 1024 

AJII+ + Cu 
1010 c• + o f"S+ + He 

1935 1017 
All~+ + Cu ' 1010 c•• + Ar r•• + 51 

146 1024 
Ar + Ar 

713 c•• + Cu r•• + Co 
1n10 1027 

Ar + Br• 
1229 c•• + H r•• + Cr 

56? 1027 
Ar + "• 

415 19?5 cazo+ + H r" '• Fe 
1865 1027-

Ar + HCI 
18 202? CJII+ + Au f"O+ + He 

993 1017 
Ar + LIH 

275 CJU•+ + Ho r•• + Sl 
993 1024 

Ar + N• 
339 393 1919 CJI64 + Nd r•• + Tl 

993 1027 
Ar + N~r• 

228 CJI?+ + Cu r•• + v 
totn 1027 

A1"+ + H2 
704 Ct- + H2 r•• + Co 

1211 
Ar•• + Ar 

1027 

1440 CO+ Hz r•• + Cr 
~42 1027 

Ar•• + He 
1440 CO+ He f" .. + Cu 

189 1010 
ArO+ + Kr 

1440 ca• + Co f" .. + Fe 
,_ .. 1'1 102'1 

AJO•• ... Ne 
1440 Cof" + Ar r•• + He 

121~ 1017 
Ar•• + Xe 

1440 r!~ • r.o f·•• + Sl 
~?.!" 10~4 

AP•~• + Ni 
192 Cof' + C0 2 r•• + Tl 

1210 1027 
B+ + cH. 

16ft~ Cof' + H@ r .. + v 
1~1n 102"i 

H• + He 
1402 Cof' + Kr r•• + Au 

121" 99~ 
BS+ + H 

567 <;!f + II• P"' I eu 
i21n !QZ7 

!I~· + Ar 
1950 car + N;~-0 f"O+ + Cr 

1210 1027 
Be• + CH• 

!~~ 140~ 1:, .. · + N. f'O+ + Cu 
1210 1010 

Be• + He 
199 568 1402 Caf" + SF6 f .. A Fo 
IV CO 121~ 1027 

Be• + Ne e.r + Xe roo + He 
065 1dl lli~O 1210 1017 

Br + "0 Cu•+ + kr f"O+ + Ho 
265 12?0 993 

Br + Sr CutS++ lt1" r .. + Nd 
366 1270 993" 

Br + Zr cuza+ + kr r•• + ~· Zfif\ 1~70 1024 

c•· + c Cu2t+ + k1" r•• + Tl 
1934 1_2?0 1021 

F+ + He f"O+ + v 
101? 102? 
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F .. + Au H+ + Ag H+ + H 
993 988 120 240 599 

1255 1438 1449 
F .. + Cu H+ •· Ar 1867 1933 1942 

1010 2~8 606 753 19El 1985 
1Q29 

r .. + He H+ 
+ "· 1017 H+ + Ar'6+ 14 606 677 

1371 1255 
F .. + Ho 

993 H+ + Ar••• H+ + He 
1371 606 722 753 

F9+ + Nd ·~ 1094 1867 
993 H+ + Au 

2130 H• + He+ 
F9+ + Sl 591 EOO 673 

1024 H+ + Bo 
988 1031 H+ + Ho 

H + Ar 18E4 
1949 H+ + c 

120 1510 tt• . I 
H + Br 2 '' 988 

1229 H+ + cz+ 
1348 1371 H+ + Yo 

H + c 988 
120 H• + cs+ 6,, tt• + ~ 

H + c• 8€3 
120 tt+ + c• 

12n H+ + Kr 
H + CD 606 

1815 H+ + Co 
276 H• + Ll 

H • Ctf 16S3 
1815 tt• + caa• 

1371 H+ + ll 2 • 

H + co 591 6~0 
1355 H+ + Calz+ 

117 H+ + Mg 
H + D HJO 

291 tt+ + Cat•+ 
117 H+ + fi!gC,. 

H + feZS+ 1~71 
1360 H• + Cal&+ 

1371 II• + Mo 
H + H 988 

291 1429 H+ + Cd 
e5n 988 H+ + N 

H + "· 1510 
339 13Bn 1429 H+ + CD 

1815 II• + NZ + 
H + H•• 115 120 

1820 H+ + CH 
1815 fl+ + Nll+ 

II + N+ 1371 
120 H+ + CN 

944 tt+ + N,..+ 
H + N•• 2018 

120 H• + co 
11n 935 H+ + N• 

H + Nz 208 606 935 
964 H+ + C02 

71~ II• -t N2 0 
H + NH+ 710 

1815 H• + Cs 
607 ~63 gag tt+ + N+ 

H + 0 120 
120 H+ + Cu 

tntn 10a9 II• + No 
II + o•• 863 1943 

1360 H• + Dy 
21Jn fl+ + Nb 

H + 07+ gee 
1360 H+ + re 

27~ II• + Ne 
H + o, 606 1~29 1510 

954 tJ+ + re•• 
117 H+ + Ne&+ 

H + OD 2018 
1816 tt+ + ret 2+ 

11'! II• .,_ NH• 
H + 011 1815 

1227 .1376 1815 H+ + ret:J+ 
117 H+ + NC 

H + Sl+' 935 
120 H• + re••• 

1371 fl+ + 0 
H* + D 12r 1510 

2005 H+ + retT+ 
117 11• + o•• 

H• • H 1~71 

1871 
II• + o. 

H• + H• ?!'i:" 
1033 1~35 
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If+ + OD H. • ocs He +"OH 
1815 2027 1815 

H+ + OH H. +OD He• +Be 
1815 1815 1527 

H+ + Pd Ha + OH He• + Ce 
988 1815 1527 

H+ + Rb Ha + SID He• + Cd 
863 988 161G 668 

H+ + Rh Hz' + Ll He• + Co 
988 1693 1022 

H+ + Ru H,+ +.CD He• + o. 
988 1815 2003 

H+ + s•• H~• + CH He• • Ha 
1371 1815 1394 2003 

H+ • s•• H~• + NH+ He• + He 
117 1815 1036 1829 1995 

H+ + Sb H,• + OD ~\'· ~ s. 
988 1916 1527 

H+ ·+ st•• H:~~: + OH Ho• +·Cd 
1371 1815 601 668 

H+ + SJIO+ HD + HD He• + H 
1311 2020 755 2012" 

H+ + st• He + en He• + Ha 
120 1815 751 

H+ + $• He t r.H He• + He 
19ft 1815 588 1694 

H+ + Sn He+ CO He• + Hg 
988 451 2027 601 

H+ + s~ He+ DC! He• + Ho 
988 339 1BE4 

H+ + Te He+ or He• + Ll 
988 339 1693 

H+ + Xe He + Ha He• + Ne 
606 2131) 21 54 174 7~1 19t3 

944 l.:!Ul BD2 
H• + y 1203 205? Jlu• •I 02 

~88 1435 
He + H2 CO 

H+ + Zn 39 Hat •h 
850 !M4 

He • HD,. 
H+ + z~ un2 He+ + Zn 

322 988 601 
He + HCI 

. Ha + Bra 339 2027 HeE+ • C 
120?. lSI~ 

Ho + He 
Hz + CD 1nJ6 HeZ+ + Cd 

1815 850 
He + He• 

Ha + CH 1799 HeZ+ + Cu 
1815 1010 

He + He2+ 
Ha + CD 853 He2 + + H 

1816 1439 
He + Hr 

Ha + cs ~~~~ 1(\!(1 Helf. + l-Ie 
l010 tntr 1292 

He + HNai' 

"• + H 2027 HeZ+ + ll 
2027 1r,Y"' 

He + N.• 
H• + Ha 228 Ho~"• t·, 

332 ~47 ~f.q i510 
en He + N2 H+ 

944 HeZ• + Ne 
Ho + HBr 1510 

332 He + Na2 
1466 1901 HeZ+ + 0 

H. + HD 1510 
2020 He + NH+ 

1815 HeZ+ + Zn 
H, + He 8!10 

2027 He + NH, 
39 He 2 + He 

H. + NH+ 23E 
1815 He + OD 

1815 Hez• + L1 
H. + NH3 • 1653 

1375 
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Hf" + Hf' Lt+ + CH• NZ+ • 0 
540 191 140! 1510 

Hg* + HA• Ltt • co N .. H 
20~3 2~25 2017 

I + Au Lt+ +. o. NH + Cu 
R~2 852 101~ 

I + Br· Lt+ + Hz N. • co 
501 14 164 85! 332 

189~ 
I + Pb Nz + Nz 

822 Lt+ + He 332 1202 
191 1402 

I + Th Nz + o. 
822 Lt+ + Nz 332 

326 852 
+ u Nz• + co 

822 Lt+ + NO 1628 
862 

+ Yb Nz• + Ar 
822 Lt+ + o. zoe 

es2 
I+ + Au No• + He 

1276 Lt3+ + Cu 208 
101~ 

I+ + In Nz• + K 
1263 Ll 2 + Ar leSS 

1931 
K + Ar Nz+ + Ll 

1950 Liz + He 1895 
1931 zou 

K + co Nz• + No 
145 1~28 Liz + Kr 208 

1931 
K + He Nz• + No 

1400 1949 1950 Ll 2 + Ll 18.95 
1931 

K + K + h» No + Ar 
1997 Liz + Ne 1950 

1931 
K + "· No + He 

145 Lt 2 + Xe 1950 
, 1931 

K + Ne No + Ne 
1949 1950 LIH + DC! 1448 1950 

12~7 1208 
K• ·+ IC Na• + Ar 

1391 LIH + HCI 715 1952 
1207 1208 

Ka• + K Nis• + He 
1997 "g+ + Ar 71f 1952 

1408 1950 
Kr + Kf' No• + No 

713 "g+ + HaD 1391 
1262 

Kr• +.,Au No• + Ne 
F51 "g+ +:He 71f 1952 

1408 1950. 
Kr+ + Bl No+ + Cd 

1251 "g+ + No 1487 
1262 

b• + Pb No+ + H2 0 
1251 "g+ + Ne 1262 

1262 1408 1950 
Kr• + Pt No• + Hr.N 

1251 Myt .. o. 1646 
1262 

Kr+ + To No+ 
+ "· 1251 N+ + H2 0 12E2 

1262 
Kr+ + Th No+ + Ne 

1251 N+ + He 991 1262 
208 

ltr• + u No+ + o. 
1251 N+ + N 1262 

1934 
ltr• + w Noo + Xe 

1251 N+ + N2 ·375 
605 126! 

Krts+ + lie Na 2 • + K 
192 N+ + Ne 1957 

1262 
Ll + Ar Na 2 • • Ne 

1950 N+ + 0 1997 
1935 

Ll + Ha Na 2 • + Xe 
857 N+ + o. 486 1550 

1262 
Ll + He NoK• .+ K 

1950 NU + N 1997 
1510 

Ll + Ne Ne + AI 
1!>60 19E4 

\ 
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Ne + Kr ncs + ocs Sf?+ + Nd 
1927 1794 993 

Ne + N2• Pb + C ste+ + Au 
228 142 993 

Ne• + o. Pb-+ Cm ste .. -+ Ho 
20~3 1982 993 

N~• + H, Pb + Pb sta .. -+ ~d 
2003 1413 993 

Ne• • H~* Pb + U SJ9+ + Au 
833 142 993 

Ne• + He Pb + Xe Sf9~ + Ho 
193~ 1982 993 

Ne* + Ne Pb• + Ar 519+ + Kd 
1389 1390 993 

fJe+ I 1120 Pb• + CH. Sll 01 + Ar 
1?.62 139~ 146. 

Ne+ + No Pb• + C02 Sf tO+ • Au 
1Zdt JJqn 993 

Ne+ + Ne p ... + H<! $(10,+ + Ho 
1262 139~ ~S3 

No+ + Or Pb• + H2 0 51' o+ + Nd 
1262 !39~ 993 

Ne3+ I Ne pb• + He Sf tt+ + Ar 
1292 139" 14G 

Ne to+ + ll p~o + K s Jl lt· + Au 
1865 1:190 993 

NF• + Bl Pb• + No 5(11+ + Ho 
1625 139~ 993 

NH + a. Pb• + Ne . Sfll+ -+ Nd 
Hi?.l 139~ 993 

Nl + Nl Pb• + NH 3 Sit Z+ + Ar 
1964 1390 146 

Nil&+ + Ne Pb•c.• t Ple 511 2+ + Au 
192 192 993 

n• + H20 RbO + Rb Sl!U + Cu 
1263 1391 1 D1D 

a• + No s•• + Ar 5(12+ .. Ho 
126?. 1a~6 993 

o• + Ne c•• I .~r s~ i l+ + Nd 
1262 1245 993 

n• ~ a SP+ + Ar Sl t 3+ + Au 
1934 l24S 4\f~ 

a• • a. sa+ + Ar Sfl-U· + H4. 
1262 1245 99:! 

0 .. + AI s .. + Ar Sl Ill+ + Nd 
987 1245 993 

aH + Ar SID+ + Al" Sf I •• + Au 
146 1245 993 

u• • + AI Sl1+ + Ar st••• + Cu 
987 1'4!; 1010 

a•• + A! srz+ + Ar Sl••• + H 
Q07 1245 1865 

o>+ + AI gt3+ + Ar Sfllt+ + Ho 
~0~ 1&~~ 99~ 

0 .. + AI $1111+ + i.u Sfl ~~t+ + Nd 
987 101~ 993 

a .. • Ctt St &+ + Cu Tit •• + Ne 
1011' 1010 192 

a• • + H Sl + r. u + c 
fi57 166'1 1229 143 

a .. + He Sf1'• + Au. u + u 
1867 993 143 

02. + I Sl T+ + Ho Xe + c 
1625 993 142 
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Xe + Pb ·xe* + HCI Zn+ + He 
RRR 1700 1949 1950. 

Xe + U Xe• + NHs Zn• + Ne 
142 1700 1949 1950. 

xe• + H2 0 Xettt+ + Ne Under 
1700. 192 250 566 1254 

1876 
Xe• + H2 S Zn• + A'P 

1700 1949 1950· 

A04 H 2 • + Xe Lta• + Kr 
1698 2030 

HEAVY PARTICLE - HEAVY PARTICLE H•• + Ha Lt 2 • + Ne 
INTERACTIONS 684 2030 

Dlasoclatloa H,• + "g Lt 2 • + Xe 
1634 2030 

HCI + Ar "·· + Ar 
J3~ 208 

Ar • Da 
351 He + H2 + "·· + He 

349 208 
Ar + Ho 

351 6111 450 He• • n. Nz• + "• 2ro3 20t 
Ar + o. 

351 He* + Hz Ne + Hz 
2003 511 

Br 2 + Ar 
318 He+ + COa Ne + Hea• 

1476 348 
Br 2 + He 

318 He+ + "· Ne• + n. 
1435 2003 

Bra + Xe 
318 HeH+ + Ar Ne• • Ha 

1698 20n3 
CH, + Ar 

1978 HeH+ + C02 Ne* + Ha• 
1698 833 

Ct- + H• 
1211 HeH+ + Hz Ne2 + + He 

1698 204E 
H + CD 

1788 HeH+ + He ND + ND 
1698 1158 

H + Ha 
1788 HeH+ + N 2 ND2 · + Ar 

169R 620 

"· + Ar 
629 HeH+ + SF6 ND 2 + He 

"· • "e 
1698 620 

628 HeH+ + Xe ND 2 + "· 1698 620 
H.t.• • 6• 

1698 HF'• + Fz NUC l + AI' 
1980 620 

H•• + co .. 
1698 I a + Ar NDC1 + He 

~lR 620 
Ha + + Ho 

1698 I a + He NDCI + N0 
318 620 

H•• + He 
1698 Ia + Xe 0 2 + Ar 

318 330 
H•• + "· 1698 Lt 2 • + Ar so. + Ar 

?.n~n 163 
Ho• + sr. 

1698 Lt 2 • + He 
2~30 
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AOB Fa• + Tl F .. + Ce 
138 138 

, HEAVY PARTICLE - HEAVY PARTIQ.E Fa• + v F•• + Co 
IIITERACTIONS 138 138 

Che•llaalneacence• Flaoreecenee• and F .. + ZnS F•• + c·u 
La•lneoeence (photon ••lsolon bw 138 138 
anep~clfled proeeamea) 

F .. + Ag F .. + Fe 
138 138 

Fl+ + Ca F•• + Ge 
Ar + Fa 138 138 

1758 
F3+ + Co F .. + JCBr 

Ar + Kr + Fa 138 138' 
1758 

F .. + Cu FO+ + leF~ 
Ba +Fa 138 136 

2023 
F•• + Fe F•• + Mn 

Be + NaO 138 138 
56 

~ .. • t;9 r•• I ru 
Br + Br 138 138 

1993 
F .. + JltBr F•• + Sb 

Bre + OaF 138 138 
2141 

F>+ + tar. F .. + Tl 
c• + o. 138 138 

1902 
F .. + Mn F .. + v 

c• 
+ "· 

138 138 
1902 r•• + Nl F•• + ZnS 

C2• + NO 138 138 
1223 

F .. + Sb F6+ + Ag 
ca + r. 138 138 

2023 
F .. + Tl Fo+ + Co 

Ca• +Ct 2 138 138 
1143 

F>+ + v F•• + Co 
Cl + Cl 138 138 

1993 
Fl+ + ?.nS F•• + Cu 

.... ~·· ~ ~. UlO 1~8 

1271! 
r•• + Ag r•• + Fe 

Cull+ + KP 1:l8 138 
1270 

r•• + ea fO<i> + ue 
r.n!91' + kr 179 1:l0 

13?0 
F•• +Co F .. + kBr 

CuU+ + Kr 1:l8 138 
1270 

F .. + Cu F•• + laF 11 
F•• + Ag 138 138 

138 
F .. + Fe F6+ • Mn 

Fa+ + Ce 138 138 
138 

r••· + Go r•• + Nt 
Fa+ +Co 138 • 138 

l6U 
F .. + kBr f'6+ + Sb 

FH + Cu 138 138 
131;1. .... + lei', F•• + Tl 

F•• + Fe 138 138 
138 

F .. . "" f'6+ • v 
F .. + G6 138 138 

138 
ihr~ + Nt r•• I :!nO 

Fa+ + KBr 138 138 
138 

F .. + Sb Fa + Sl 
F•• + tar11 138 1460 

130 
F .. + Tl r. + SID• 

f'2+ 
+ "" 

138 1460 
138 

F .. • v r. + SIH• 
fl. + Nl 138 1460 

138 
F .. + ZnS H + BP 2 

F•• + Sb 138 1611 
13B 

F•• + Ag H• + Ar + Na 
138 1151 

. -"'· 
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H• + A.,. + Xe + NF, N + s o• + N• 
1146 ~76 12E2 

H• + He + Xe + NF 3 N + SaClz o• + Ne 
1146 3?6 1262 

H+l+ Ne + Xe + NF, • N+ + H2 0 o• + o. 
1146 1262 12E2 

He+ + N2 0 N• + "· s + A• 
329 1262 1176 

HI + Oaf N+ + Ne s. + H~ 
2141 1262 1176 

1• + Au N+ + 0 2 s + He 
1276 1262 1176 

I+ + In Na• + lizO s + K• 
126~ 1262 H76 

I• + 0 2 f Na• + N• s + N• 
2141 1262 1176 

tel + o.r Na• + Ne s + Xe 
2141 1262 1176 

K• + Xe + f 2 Na+ ·+ Oz Se + 02 
1758 1262 905 

Mg + r. Ne+ + HaD sts• + c 
2023 1262 82" 

Mg• + Cl 2 Ne+ 
+ "· 

Sr + F2 
1143 12~2 2023 

Mg+ + H2 0 Ne+ + Ne Sr• + Ct 2 
1262 1262 1143 

Mg+ 
+ "· 

Ne+ + o. Xe + Xe 
1262 1262 397 

Mg• + Ne o• + H2 0 
1262 1262 

Mg+ + o. 
1262 
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HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 

Electron Capture 

Ar+ + Kr 
825 

Ar• + Na 
?48 

Ar• + NO 
1480 

Ar• + 0~ 
101 

Ar+ + Xe 
825 

Arl+ + Ar 
1~n11 

ArZ+ + He 
1305 

Ara:t + Kf 
13"5 

Art+ + NJI! 
1599 

Ar•+ + Ne 
1305 

ArZ+. + X:e 
1305 

ArO+ + Ar 
1440 

Ar•• + He 
1440 

ArO+ + Kr 
144ft 

Ae6* ~ N6 
1440 

B• + H 
1953 

D• 
+ "· 111~a 

82+ + Ar 
1690 

92+ + H 
1953 

B .. + H. 
1690 

HZ+ .. "· 1690 

9>+ + Ar 
16\IU 

ou + II 
i953 

8>+ + Ha 
1690 

8 .. + He 
1890 

8 .. + Ar 
1e9o 

8•+ + H 
1953 

2136 

1953 2136 

1953 

II .. + H, 
l69n 

a•• + He 
!69~ 

e•• + H 
56? 

f1S+ • H, 
1~fi~ 

8•• + He 
6?4 

Ba~+ + H 
2136 

Ba~+ + H2 
2136 

Be• + He 
568 

Be• + Ne 
568 

Be•+ + H 
996 

c + Cs 
esc 

c + K 
8&n 

c .. Na 
860 

c+ + Cs 
855 

c• • H 
282 

C+ + Hz 
282 

c+ + HC:2N 
1811 

c+ • 11:. 

068 

c+ + Na 
A~~ 

c• + ne 
14~9 

c•• + Ar 
1690 

(!I+ + H 
1362 

cz• 
+ "· 195~ 

c•• +He 
1690 

c•• +.Ar 
1690 

c•• + H 
1362 

c>+ 
+ "· 1!!1:1 

c•• + He 
1690 

c .. + Ar 
1690 

c•+ + H 
1953 

c•• + H~ 
1953 

cu + He 
1690 

168 

195~. 

396 1953 

:160 

1953 

1953 

ii.,u 

860 

1953 

l~H 195'1 

c•• + AI 
695 

c•• + H 
1953 

c•• + H2 
1953 

c .. + AI 
695 

c•• + Ar 
1983 

c•• + Cu 
13n9 

c .. + H 
~~7 
1307 

C6+ + H. 
1953 

I"Ot . ~· 1;74 

Ca• + Sr 
1542 

C'o~o+ + II 
1865 

CdZ+ + H 
2136 

Cit•+ +Au 
993 

ct••• + Ho 
993 

CJI6+ + Nd 
993 

eo• + o 
446 

CO+ + HC,N 
1811 

co•• + co 
194 

en•• .. H• 
194 

Cs+ + Ca+ 
152R 

D+ + A• 
990 

o• + Ba 
990 

n• + He 
2131 

D+ + Kr 
2131 

o• + Mg 
990 

o• + Na 
748 

D+ + Ne 
2131 

1;"16 ~98 
~953 

2131 
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D+ + PERT H + "· H+ +H-
1327 160B 590 1490 

o• + Xe H + Ne H+ + He 
1B06 2131 16~B 606 674 6B9 

753 992 1264 
o.• + D H + NO 1410 1430 1490 

446 16DB 1567 lf'iOil tRfl7 
21n o.• + Xe H .. o. 

1B06 1608 H+ + He+ 
591 600 673 

FO+ + Au H + Pb 
993 160B H+ + K 

B55 863 160B 
r•• + Ho H + Xe 

993 160B H+ + Kr 
606 1264 t60B 

FO+ + Nd H* + At- 2131 
993 ·192B 

H+ + Ll 
r•• + Au H* + H 1520 160B 

993 1533 
H+ + ltZ+ 

r•• + He H• + H+ Seq 591 600 1520 
674 1235 

H+ + Ll+ 
FO+ + Ho H• + H2 1520 

993 1533 
H+ + Mg 

r•• + Nd · H• + He 99~ 1030 160B 
993 192B 1842 

FO+ + Ne H* + Kr H+ 
+ "· 992 1928 606 1608 

f"eZ&• + C H* + Ne H+ + N 2 0 
1360 1928 710 

feZ&+ + Fe H+ + Ar H+ + Na 
1360 606 689 753 74B 855 863 

990 1015 B64 160B 1943 
feZ&+ + H 1309 1414 1415 

878 1360 1430 1431. 1608 H• + Ne 
2131 606 1015 1264 

feZ6+ + He 1430 16M 2131 
1360 H+ + Au 

1n54 H+ + Nli3 
feZ&+ + f1g 1608 

1360 H+ + Ba. 
990 1030 H•· + o. 

fe26+ + N 753 1608 
1360. H+ + cs+ 

5nn H+ + Pb 
feZ&+ + Ne 1MB 

13M H+ + C8 Hto 
1MB H+ + PERT 

fe2 6 + + 0 1327 
1360 H+ + CH 4 

1~15 1608 H• + Rb 
feZ&+ + s B63 1608 

1360 H+ + CO 
11n 1608 H• + Xe 

feZ&+ + St 606 1264 1608 
1360 H+ + C0 2 2131 

7tn 1608 
H + Ar "·· + H 

1608 H+ + Cs 44€ 
410 607 B55 

H + co 863 160S Hz• + HzO 
1608 90B 

H+ + Fe 
H + Cs 1360 Hz• + NO 

1608 1595 
H+ + H 

H + H 24~ 5B9 1255 H,• + Mg 
2M 1256 1533 1438 1449 149~ 1634 

1514 1548 1867 
H + H Seq 1942 1944 1951 HCN+ + D 

1691 19R5 446 

H + H, H+ + H• HP. + HP..2+ 
1533 1MB 1512 85:! 

H + He H++ H(n) He• + Cd 
1508 $56 ~~, 668 

H + HI H+ + H2 He• + Cs 
1sne 5n5 577 1255 1022 

1430 14~0 160B 
H +. Kr He• + Ar 

!fiOR H+ + H2 n 121;5. 1419 
1t1oe 

H + M9 He+ + Ba 
160~ 1249 

., 
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He+ + Ca Hell+ + H Na+ + He 
1249 446 283 1690 

He• + Cd It • Bra Na+ + Ne 
601 668 364 283 

118• • co. It+· Cl Na+ + Ar 
1476 414 1690 

He• + Co It+ IICI N .. + H 
1549 363 1367 2017 

He• + H It• + It N•• + He 
12511 1490. 1604 1690 

He• • Ha It•• +Co N•+ + Ar 
751 1631 1650 

He• + HCoN It•• + Kr N .. + He 
1811 825 1690 

He+ +"He K ... + Na NS+ + A• 
588 68~ Ulll> 74R 1890 
20411 .. ., ..... H.! .. 1111 !!•·· + He"' 1305 11190 
~1S4 ~~~5 

K .. + ·+ H N•• + He 
flo+ + Hg 2136 674 

601 
KrR+ + Ha N•+ + tie 

He• + K 2136 992 
1549 

lt .. • +He Na• • 0 
flo+ +h 13011 44G 

12611 
te:r•• + Kr "·· • I{ 

He+ + HaD 1:'105 18S5 
329 

kr•• + Ne Na• + Ll 
He• + No 1305 1895 

748 751 H49 
1943 lrl'+ + le Na• • Na 

1305 1895 
He• + N~ 

1265 Ll• +ll Na+ + Ne 
1293 991 

He• + NO 
1595 Ll+ + Na Ne + CH• 

:~. He• 11?9 198 
~ o. 
482 1435 iiii + Ar Ne• ~ Ar 

tntR 5711 1417 
He• + Rb 

1549 Lt•• + CH• Ne• + Be 
lOIS 1249 

Ho• ~.zn 
1101 I.IU + H N6+ + He 

996 5?6 
HeZ+ + A!' 

1015 1305 Lt•+ + Ne ·Ne+ +Kr 
1n1s 67fi R?.!l 

Hel'+ + CH., 
1015 "gt+ + H Ne+ + N0 0 

2136 176 He•• + Cu 
131!9 Ngl'+ + "• Ne• + Ne 

2136 ?48 
ttt•• + H 

i~'~ !.~Gft Uf' • lr Ne• ~ Ne 
57 57e 

He•• + H• 
674 689 992 N+ + CD Ne+ + o. 
1023 130G 1490 57 ~81 
1848 1863 

N• + COa Nelli + Ar 
He•• + Kr 57 576 1305 

11100 
N+ + H Nel+ + H 

He•• + Ne 282 137e 
101:!> 13~!> 

N• • H. Nel+ + He 
Hal+ + OM 57 2!12 576 13n5 

675 
N+ + Na Ne•• + f':r 

He•• + 0'• 57 576 1305 
1175 

. N+ + NO Nel'+ + Ne 
He•+ + as+ 57 576 1305 

675 
N+ + Oa Ne•• + Xe 

Hel+ + Tl 57 1305 
1309 

N•• + Ar Nel+ +. Ar 
He•• + Xe 283 1690 5?6 

1305 
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Ne:n + He QZ+ + He s>+ + h 
575 169n 201 -' 

Ne.J+ + Kr n .. • Ar SH + No 
575 169~ 201 

NeJ+ + No o•• + He SH + Xe 
576 118 169~ 2n 1 

Ne•• + Ar 0 .. + Ar SO+ + Ar 
576 159~ 201 

Ne•• + He 0 .. + He s•• + Kr 
576 159" 201 

Ne•• + Kr o•• + Ar s•• + Ne 
575 169n 201 

Ne•• + No o•• + He s•• + Xe 
576 169~ 201 

NeO+• + Ne o•• + Ar s•• + Ar 
198 169" 201 

NelD+ + H' o•• + He s•• + Kr 
1865 169~ 201 

NO+ + Ar o>+ + He s•• + Ne 
14M 709 201 

NO•• + Ar o•• + Ar s•• + Xe 
1479 1983 201 

NO+• + Ctt. o•• + Cu 51?+ + Au 
1479 13n9 993 

-No•••co., o•• + H Sf?+ + Ho 
1479 567 576 1013 993 

1857 
NO•• + D2 Sl ?+ + Nd 

1479 o•• + He 993 
674 ?09 1857 

NOt• + H• sta+ + Au 
1479 0 .. + ~e 993 

99~ 

No•• + Nr/ Ste+ +' Ho 

1479 I PERT /993 
746 

st8+ + Nd NO+• + Op 
1479 PERT + H ; 993 

i 1:'!n7 
NO•• + so. Sf9+ + Au 

1479 PERT + He 993 
1307 

0 + c 5[9+ + Ho 
756 s + AI I 993 

?56 I 
0 + Cs St•+ + Nd 

860. s • c 99:! 
756 

0 + K Sl &o+ + Au 
860 s + Cs 993 

860 
0 • Na SilO+ + Ho 

860 s + K 993 
860 

o+ ·+ Ag Sl tO+ + Nd 
1000 ~ ' !lo . -'~ 11111 

860 
o• + Co Sttt+ + Au 

855 860 s+ + Cs 993 
e55 860 

o• + H Sltt+ + Ho 
282 s• + K 993 

855 s6·o 

o• + "· Sltl+ + Nd 
282 s+ + Na 993 

e5fi 860 
o+ + K Sll Z+ + Au 

855 860 s•• + Ar 993 
. 201 

o• + Na SIIZ+ + Ho 
855 860 s•• +. Kr 1.•, 993 

2n1 
0+ • 51 Sll Z+ + Nd 

1U:,t; S" + N~ 003 
201 

0 .. + o. st••• + Au 
482 s•• + Xe 993 

201 
o•• + Ar Slt3+ + Ho 

1G90. SY+ + Ar 993 
201 

o•• + H Sltl+· + Nd 
1378 "':?; 993 
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S! t-.+ + Au wr. + Cs XeZ+ + t.: 2 
993 424 295 

st•-••H xe• • Kr XpZ+ + Ne 
1as5 825 1305 

SP•+ + He XeZ+ + Ar XeZ+ + 02 
6?4 295 1305 295 

Sllill + + Ho Xe2+ + C0 2 xez• + Xe 
993 295 295 1305 

Sfl"+ + Nd Xe2+ + Hz znz + + H 
993 295 2136 

Tl Z+ + H xez+ + He ZnZ+ + H2 
2136 1~05 2136 

Tt.Z+ + H 2 xez+ + Kr Undef 
2136 t~ns 293 ?19 1500 

1650. 
ur. _+ Cs 

424 



173 

A07 BP + Mo' ct•• + He 
265 1688 

HEAVY PARTICLE - HEAVY PARTICLE Br + SP CJtO+ + Ar 
INTERACTIONS 265 1688 

lonlaatlan BP • Zr CliO+ + He 
265 1688 

Br• + Ag CttD+ + Ne 
1:5~6 1888 

Alii+ + Cu 
io10 Br+ + Au ct••• + Ar 

1:sns 1688 At••• + Cu 
1010. Br• + c ct••• +He 

13D6 1688 
Ar• + Ar 

2:5 Br+ + KBP Ctlt+ + Ne 
1306 1688 

ArO + cs. 
183 Br+ + Nl ct••• + Ar 

1306 1688 
Ar• + Kr• 

1887 c• + BF11 ct••• + He 
688 1688 

Ar+ + Sn 
1884 c• + cH. c1••• + Ne 

688 1402 1688 
Arl+ + AI 

678 c• + H CJIJ+ + Ar 
1953 1688 

Arl+ + Ar 
1305 c• 

+ "· 
CJII+ +He 

1953 1688 
Ar•• + He 

1305 c• + He CJI3+ + Ne 
14~2 1688 

Art+ + fCI" 
1305 c• + N ct••• • ~u 

1935 993 
Arl+ + Ne 

1305 c+ + N1 CJIO+ + Ho 
688 993 

Ar•• + Sn 
678 c• + Ne ct••• + Nd 

20" 588 993 
A"l+ + Xe 

1305 c+ + 0 ct••• + Cu 
1935 1010 

Ar••• + Ne 
192 198 c+ + o. co• + Ca 

688 1827 
Au+ + Au 

1311 c•• + Ar ca• + Ce• 
146 16£1 

Au• + H 
1132 c•• + H ca• + ce• 

1953 1528 
Au+ + He 

1132 c .. + H. ca• + H 
1953 1132 

B+ + CH 4 
688 1402 c>+ + H ca• + He 

1953 11~2 
8+ + H 

U:l:l c•• ,. W.;: n• + N! 
1953 1546 

B+ + H. 
1953 c•• + Cu o• + Au 

1010 133 
B+ + He 

1402 c•• + H D+ + PERT 
251 676 132? 

8+ 
+ "· 688 CH + 0 D+ + Pt 

639 133 
B .. + H 

1953 Cl+ + Ne o• + Ta 
21)~ 133 

8"• + "• 
1953 CJ6+ + AP r• + He 

16A8 10 1? 
Be+ + He 

140! ct•• + Ho r•• • He 
1688 1~1? 

Be• CH 4 
1402 CJ 6 + + Ne r,. + He 

16A8 101? 
Be.l+ + H 

UJJ r.t•• • Ar F .. + He 
1688 101'1 

Be•• + He 
1132 Ct•• + He F .. • 81 

1688 1024 
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FS+ + He f9+ + Nd H+ + Cu 
1011 993 76 1010 1507 

'1653 1835 
r•• + Sl r•• + Sl 

1024 1~24 H+ + Dy 
2130 

p6+ + Co F'e•+ + Ar 
1027 720 H+ + Fe 

76 1507 1835 
r•• I Cr fellt • + Kr 18515 

1027 720 
H+ + Ga 

r•• + Fe Fe•• + N2 1507 1835 
1027 720 

H• + Gd 
r•• + He Feet+ + SF6 1833 

1017 nn 
H+ + Ge 

r•• + Sl F'e"• + Xe 1507 1835 
1024 ?~0 

H+ I II 
r .. I 'I' I r~••' . II UJ~ 

1n?.7 ~7~ 

II' ... ll;i 
r .. v II I ~. ~~'£ 

1027 €_87 
H+ + He 

FH + Co H + H 1132 1410 
1027 260 1255 1533 

H+ + Hn 
pH + Cr H + H Seq 76 1864 

1027 1323 
H+ + In 

p+ + Cu H + Hz 1507 1835 
1010 1533 

H+ + Kr 
f7+ + Fe H + Hll? 1445 1507 1835 

1027 2132 
H+ + Mg 

pu + He H + He• 1842 
1017 923 

H+ 
+ "" p7+ + Sl H + Xe 1 ~~7 lA~fi 

1024 2132 
H+ + "e 

pu + Tl H• + H 1507 1835 
1027 1~33 1827 

H+ + N 
FH + v H* + H• 1510 

I~C? to~~ 10~0 
H+ \~62 ... • HU H• + Ho: 

993 1533 
H+ + No 

r" • Cu ,. • Hg 1~43 

1n21 17.7:i t:i07 1653 
1835 H• + Nb 

r•• + Cr 1507 1835 
1n2? H+ + Ar 

11'!1:; 1415 l4J1 H+ .+ Ne 
r•• + cu 1445 !697 1960 140 1015 1510 

10 tO tee3 
H+ + As 

r•• + Fe 15n7 1835 H+ + Nl 
1027 1507 1835 1856 

H• + Au 
r•• + Ho 76 1:!75 ~lJO H' + 0 

1017 1510 
H+ + Hr 

F•• + Ho 1!51'17 11335 H+ + Pb 
993 76 

Hi' .. r 
pa+ + Nd 1510 H+ + Pd 

QQJ !GO? 10~5 
H+ + Ca 

r•• + Sl 1:-n7 !R~~ Ht + VF.RT 
1!124 716 1275 1327 

H+ + Cd 
Flit' ...... , 96~ 160' !Q 3S II• I nL 

1~27 1507 1835 
H+ + Ce 

fO+ + v 76 H+ + Rh 
tn27 1507 1835 

H+ + CH• r• + + Au ,,,~ H+ + Ru 
993 1507 1835 

H+ + Co 
r•• + cu 15"7 !835 H• + Sc 

101~ 1507 1835 
H+ + Cr 

r•• + He 1507 1835 H+ + Se 
1017 76 !50? 1835 

H+ + Co 
f9+ + Ho 76 H+ + ::;., 

993 76 te64 
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H+ + Sn He• + o. HeZ+ + Kr 
76 15~7 1835 546 13~5 

H+ + Sr He• + Sr He2+ + N 
1507 1835 1527 1843 1510 

HI· + Th He• + Zn He2 + + ~e 
1833 20n3 10 1!: 13nfi 15\Q 

H+ + Tl He+ + Ar He2+ + C 
76 1507 1835 1r34 1950 1510 
1855 

He+ 
·• Ba 

He2+ + Q:J+ 
H+ + tl 1249 675 

1833 
He+ + Ca HeZ+ + 0,.• 

H+ + v 1249 675 
1507 1835 

He+ + Cd HeZ+ + GS+ 
H+ + w 601 668 675 

76 1833 
He+ + Cu HeZ+ + Pb 

H+ + Xe 1653 76 
213~ 

He+ + H HeZ+ + Ft 
H+ + y 1132 1256 133 

76 1507 1835 
He+ + He HeZ+ + s •. 

H+ + Zn 1132 99S 
850 1507 1835 
1856 He+ + Hg HeZ+ + Se 

601 76 
H+ + zr 

1507 1835 He+ + Ho HeZ+ + SF& 
1864 995 

Hz• + Ar 
1641 He+ 

+ "· 
HeZ+ + StH4 

1797 995 
H•* + He 

1641 He+ + No HeZ+ + Sm '· 
1943 76 

Ho* + Kr 
1641 He' + r.Je HeZ+ + Sn 

200 1653 76 
H• • + Ne 

1641 H~+ + ~m HeZ+ + Ta 
1864 133 

Hz** + H2 0 
864 He+ + Zn He2+ + Tl 

601 76 
Hz*• + sr6 

864 HeZ+ • Ar HeZ+ + W 
1n15 1034 1305 76 

Hz• + Ar 
1960 Hez+ + Au HeZ+ + Xe 

?6 133 1305 
H•+ + "· 1152 HeZ+ + C HeZ+ + 

151~ 76 
He• + Ar 

517 546 HeZ+ + Cd HeZ+ + Zn 
e5n 850 

He• •Bo 
1527 Hez+ + Ce llo+ • Ho 

76 1311 
He• + Co 

1GC? HeZ+ + CH• K + Cl 
t•ts 41.4 

He• + Cd 
668 2003 HeZ+ + c,; K + o. 

16 1604 
He• + C0 2 

546 HeZ+ + Cu KrZ+ + Ar 
?6 1010 1305 

He• + Cs 
1022 HeZ+ + Fe KrZ+ + He 

·?6 1305 
He• + H 

1248 H.ez+ +. H KrZ+ + Kr 
251 1305 

He• + H• 
1394 HeZ+ + H2 S KrZ+ + Ne 

995 1305 
He• + Hg 

2003 H~Z+ + HCt· KrZ+ + Xe 
995 !lOS 

He• + "· 
546 HeZ+ + He Krte+ + Ne 

1305 192 
He• + N2 0 

546 HeZ+ + Ho Ll• + Cl:z 
?e 494 

He• + NO 
546 HeZ+ + KCI Ll* + r. 

995 494 
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L(o + N0 2 N>+ + Ar NeZ+ + Xe 
494 2"1~ 1305 

LJ+ + CH• N>+ + Nz Ne.J+ + Ar 
1402 2~1"- 576 

LJ+ + H N>+ + Ne Nell+ + He· 
1132 2"1~ 576 

LJ+ + He N .. + Ar Nel+ + Kr 
713 1132 1402 2"1~ 576 
1986 

N•+ + No .Nell+ + Ne 
LJ+ + Ne 2010 . "' 576 

20~ 

N•+ + Ne Ne-• + Ar 
LIZ+ • H 201~ 576 

1132 
N>+ + Cu Ne ... + + He 

LIZ++ He· tnt~ 576 
t 1"2 

Na+ + H ,6 .. ~ ' Ro• 
!.f3• ' ~. ii32 67~ 

1015 
Na• ~2~~0 .,.~ .. ' lh: 

I II+ • t:~ 576 
1015 

Na+· + He Nl + Pb 
Lf11+ + Cu 1132 1884 

1~10 
No+ + No Nl + Sn 

Lt .J+ + Ne 126?. l8H4 
11)15 

Na• + Ne NJ+ + Ag 
Mg+ + H2 0 991 1262 130E 

1262 
. Ne+ + a. Nl+ + Au 

Mo+ + "• 1262 130E 
1262 

N~ + H Nl+ + c 
Mg+ + Ne 1274 1306 

200 1262 
·Ne• + Xe Nl' + KBr 

Mg+ • a. 490 13(16 
1282 

Ne+ + Ar NJ+ + Nl 
N + Ar 

2~ 10 
571; 1306 

Ne+ + Bo Ntte+ + Ne 
N + No 

enn 
12~9 l!i~ 

Ne• + BF2 n+ + HaC 
N • No 688 1262 

201(1 
He• + CH, o• • Na 

N ' " 688 688 1282 
1215 1216 

Ne+ +HaD a• + Ne 
N+ + Ar 1262 688 1262 

17U 2010 
Ne6 1 lie a+ + o. 

N• + BF, 576 1262 
600 

Ne+ + Kr 0 .. + Ne 
N+ + CH• 576 688 

688 
Ne+ . "· 08+ + Ar 

N+ + HoD 688 1262 197 
1262 

Nlo+ + Na 0 .. + AI 
N+ . "• 588 987 

688 1262 2010 
Nat + Ne 0 .. + Ar 

~ + lie 140 576 12$~ 146 19'1 
1262 3010 1328 

OS+ + AI 
N+ + 0 Ne+ • o. 987 

1935 680 1262 
IJU ' Ar 

Nt . "• Ne•• + Ar 197· 
688 1262 576 1305 

o•• + AI 
NZ+ + Ar Ne•• + He 987 

2010 576 1305 
·o•• +Ar 

NZ+ + N NeZ+ + kr 197 
1510 576 1305 

0 .. + AI NZ+ 
;.,~s No•• ' "'" 987 

1576 1305 
0 .. + Ar 

NZ+ + Ne NeZ+ + Oa 197 
2010 688 

o•• + AI 
NO+ + 0 987 

1610 
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o•• + Ar Sf9+ + Nd Ta• + He 
197 993 1311 

00+ + Cu SflO+ + Ar Ta• + Pb 
1010 146 197 1311 

0 .. • II SflD+ • Au Ta• + Sg 
676 1013 993 1311 

p+ + Ne SfiO+ + Ho Ta• + Sn 
200 993 1311 

pz+ + Ne S{lO+ + Nd Ta• +Ta 
200 993 1311 

Pb + Ag stt•• + Ar Ta• + Th 
1312 146 197 1311 

Pb + c 5111. + Au Tt ••• + Ne 
142 993 192 

Pb + Pb Sflt+ + Ho u + c 
1312 993 143 

Pb + Sm Sf l1+ + Nd u + cr 
1312 993 1312 

Pb + Sn SJIZ+ + Ar u + u 
1312 146 197 143 1312 

Pb • u SftZ+ + Au u• + Th 
142 1312 993 1311 

Pb+ + Pb SftZ+ + Cu ur. + Cs 
1311 1•1o 424 

Pb36+ + Ne SflZ+ + Ho wr. + Cs 
192 993 424 

Rb* + Rb SJIZ+ + Nd Xe + c 
2004 993 142 

s••• + cu Stt:s+ + Ar Xe + .Pb 
1010 197 868 1312 

St6+ + Cu SJI '3+ + Au Xe + u 
1010 993 142 1312 

Sf?+ + Au Stt:S+ + He XeZ+ + Ar 
993 993 1305 

51?+ + Ho S_ftll+ + Nd xez+ + He 
993 993 130S 

Sll'+ + Nd Stt~~t+ + Ar XeZ+ + Kr 
993 197 13~5 

Sl•+ + Au stt•• + Au XeZ+ + Ne 
993 993 1305 

51 8 + + Ho SIJ•+ + Cu Xe2+ + Xe 
993 1n1" 130f 

$(8+ + Nd Sl'•+ + Ho xez•+ + Ne 
993 993 192 198 

CID• • ~u :Ill'" • N~ Undei 
993 993 250 292 1250 

1543 
st•• + Ho Ta• + Au 

993 1311 
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AOB H + Pb D .. + Ar 
1608 197 

HEAVY PARTICLE - HEAVY PARTICLE ·H + Xe ·o•• + H 
INTERACTIONS 16~8 213Z 1360 

Stl~lpplng H- + Ar QO+ + Ar 
1608 197 

H- + CD QO+ + H 
1608 1360 

Be+ + cH. 
199 H- + Co a•• + Ar 

16~8 197 
Be• + He 

199 H- + Hz a•• + H 
1608 1360 

Br• + N2 0 
1299 H-+ He a•• + Ar 

1008 1V7 
o• • Xe 

1806 H- + ~· a•• + H 
1608 1360 

n~• + Xe 
18UG fl ~ Hy o•• I Ar 

1608 197 
t"ei!'U+ + H 

1360 'II- + Nz o>+ + H 
1608 1360 

Fo''•+H ( 136D H- + Ne o•• + Ar 
16~8 197 

fe2a+ + II 
1360 H- + NO s•• + Ar 

11\~A 201 
feZ3+ + H 

1360 H- + o. ~·· + .. 
1608 201 

rez" + + H 
1360 H- + Xe s•• + Ne 

1608 201 
feZS+ • H 

1360 H9+ + H s•• + ~e 
1256 201 

H + Ar 
·1608 He• + He s•• + Ar 

es4 201 
H + CH• 

1608 HeZ+ + lf s•+ + ~. 
f)BU ZD1 

H ~ co 
1606 Y+ + N2 s•• + Nl! 

1A34 201 
H + i~g8 1 .. + Nz 3 .. + x .. 

U!34 ED! 
H + Cs 

1608 J3+ + Nz s•• + Ar 
1834 201 

H + H 
260 1256 I .. + Nz s•• + Kr 

1031 ,., 
H + H. 

1608 I•+ + Nz s•• + Ne 
15"6 1834 201 

H + H2 o 
luOO 1 .. I "• Slit • >a 

15"6 201 
II' lie 

1608 2132 I'"+ 
+ "· 

S9+ + Ar 
15~6 201 

H t HI 
1608 yzo+ + Nz ~g· • Kr 

1fi~6 201 
H + Kr 

1,00 T )Df' • M• s•• t Ne 
15n5 201 

If + Mo 
1000 1.,,,. + Na ~·., + lA 

15013 201 
H + N, 

1608 yso+ + N2 Stto• + Ar 
1506 197 

H + Ne 
1608 rst• • Nz Sltt+ Ar 

1506 197 
H + NH3 

u;nA J'SZ+ + N., Sf l Z+ + Ar 
1506 19? 

H + NO 
1608 tl+ + CH 4 Sll 3+ + Ar 

191 197 
H + o. 

1608 Ll• + He Sit•+ + Ar 
191 197 

\ 
I 
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U+ + Na Uta+ + Nz u•o• + ~. 
1834 1506 1506 

Ul+ + N~ uza+ + N1 u••• + tiz 
1834 15~6 1506 

UJ+ + N2' U~tD+ + N2 u•o• + ~. 
1834 1M6 150E 

Utt+ + Na ueo+ + Nz u••• + Na 
1834 lMil 15~6 

us+ + N2 
1834 

A09 H+ + ~ NO+ + ND3-
513 513 

HEAVY PARTICLE - HEAVY PARTICLE Ha• + o- NO• + o-
INTERACTIONS 513 513 

Reco.tttnetlon or Mutual leat•allatlon N2 + + 0 2 - o• + o-
Leading to Neutral Producta (I on-Ion) 51~ 5H 

Na+ + o- n.• + c-
~13 513 -

H+ + H- NO+ + N0 2 -

Z33 ~13 ~t!! 

·:..·~ • .>- . 
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1110 F + H2 He• + HCI 
60 406 53 

HEAVY PARTICLE - HEAVY PARTICLE F + Xe, He• + Kr 
INTERACTIONS 459 53 

EleetPonle, VIbrational. and Rotational F• + Hz He• + Nz 
En.ergw Trans fel' ( proe••• unknown) 1226 53 

H + CN He• + N20 
1088 53 

Ar + N2 H + r. He• + Ne 
393 413 53 

Ar• + Na H + NH• He• + NO 
458 1068 53 

BaCI + Ar H• + Ar He• + N02 
20 1239 53 

BaCI + He H+ t tl:r He+ + Oz 
t6 H:S!i 0:1 

BaCI + Nz H+ •· lie Ho'+ I· Xo 
a' tee" Gll 

Br* + o. H• + Kr HF + HF 
521 1239 1648 

Br• + Hz H• + Ne Hf* + Hf 
521 1239 16e 1980 

Br• + HD H, + Hao Hg* + Cd 
521 332 J47 1473 180S 

1!<00 
Br• + N.o l!g• + co 

121111 H2 + HBr 38 
332 

co + co Hg* + Hg 
1473 H• + HCI 1702 

1232 
co• .. co Hg• + NO 

7 9ft3 H. + He 38 
E28 

co• + co#. I• + o. 
1906 H. + ll• 504 

1M 
co. + Ar I• .. "· 180 HBr + ~na 504 

411 
co,•

1
9

4
Ar I• + HD 

H8r + N2 0 sa4 
411 

co,• + Hz Kr + C0 2 
50 HCI "' HHP 1Y~3 

453 
CU 2 • ,._ H6 1:-l• "' Cl! 

184 HCI t HCI J8l1 
453 :31S 

co,• + Kr Ll' • N, 
184 HCI + HF 389 

4e3 
C0 2 • + Ne LIH .. Pr 

184 HCI + HI 18C 
453 

C.:U 2 • + Xe "gr + HF 
194 IICJ• .. 

~· li~Q 
E24 

D + HBr Nz + Ar 
454 He + Hz lS~ 

21 
nr + nr No + c:n 

441 He + Ha• 332 
463 

Dr• + C0 2 N• + Nz 
485 He• + Ar 332 

53 
DF• + Dz Nz + a. 

405 He• + en 332 
53 

Dr• + H, Nz• + Cd 
485 He• + C0 2 1471 

53 
Dr• + Hr N,• .. co 

6A$ Ho• 
+ "· 1461 
53 

DF• • N• Nz• + Sr 
4~~ He• + H.n H71 

53 
f + H• Nz• + Zo 

459 He• + Hf\r 1471 
53 

N20• + N2 0 
129S 
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No + Ar No• + Xe ocs + Ar 
2.19 1026 32? 

Ns .. co. No2 + Xe ocs + C02 
2~9 :!75 32? 

No + Kr N"r• + r.H• ocs + He 
239 1219 32? 

No . No Na2 • + H:r ocs + Na 
2~9 1?.1!1 32? 

No + Ne Na.,• + He· ocs + NH 31 
239 1?.19 32? 

No + Xe Na 2 • + N2 ocs + ccs 
239 1219 32? 

No• + Ar Nor + Hr s. • Ar 
1~26 1€4~ 941 

No• + o. NH2 + H s. + He 
902 1069 941 

Na• + "· NO• + NO s. + Xe 
1218 394 941 

No• + H2 0 n + Ar 502 + so. 
151 14?2 386· 

Na• + H2 0 + Ar 0 + Kr Sr + Ca 
151 14?2 758 

No• + He 0 + Ne zn• + NO 
tn~~ l4?Z 50e 

Na• + N2 0 0 + Xe Undet 
902 14?2 1?01 

Na• + Na 
1?~3 
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All CdO + CH• DFO :+ co. 
2042 950 

HEAVY-PARTICLE- HEAVY"PARYICLE CdO + CD DFO .+ HF 
INTERACYIDIIS 398 331 

Colllaloaol DO-Eaoltotloa (total) c~ • co. F + "· 398 418 

c~ + Da F• + Ha 
398 2042 1204 

Ar + "· 
4i5 c~ . "· " + CN 

398 2042 1068 
Ar + ·Na• 

1802 1803 CdO . "· H + D 
398 2042 291 

Ar• + Ha 
1124 era• + He H + H 

1633 260 291 1533 
Ar~• + CH. 

'"' t..ra• • st. H + Ha 
1633 1633 

Ara• + CO 
462 c.-.• + Ne H + Ha• 

1633 3014 
Ai'a• + CU. 

462 CP + Ar H + NHa 
1206 1068 

Arz* + Ha 
462 CD+ He H• + Ar 

189 1239 1928 
Ara• + Kr 

462 co- + CD H• + D 
1166 1454 2006 

Arz* + Na 
187 462 co• • He HO • H 

2145 264 1533 
Ara• + NaO 

462 co.• • co H• + H+ Seq 
1639 1236 

APa* + NO 
·. -~"· 462 co2 • + Na. + HO 

1639 1036 
Arz• + Oa 

462 cs + He H• + Ha 

:~ .. 'Ara* + SFa 
2145 1239 1533 

462 cs• + co .. ·· HO + HaD 

" 405 929 
Ar 1• + Xe 

462 cs• + o. H• + He 
~~~ IU, uta 

Ba• + co 
922 Col' + Ar HO + Kr 

l?.ln 1330 1:JCO 
Ba• + Do 

922 r:•F + rn n• ' fjQ 

1210 1239 1928 
Bo• + Ha 

922 CsF + co. Ha • a ... 
1210 1202 

Bo• 
+ "· 922 CsF + He Ha + Ha 

1210 519 
BoCI + Ar 

32 CsF + Kr Ha + NH 11• 

121" 1376 
BoCI + He 

32 csr 
+ "· "•" + Ar 
1210 2028 

DoC I + "· 32 CoF ~2~8° H•• + H. 
~47 18811 2038 

Hr• + ct·. 
2143 CoF + Ne Ha• + He 

1210 2028 
!~· .. ~. 

2143 CoF + SF0 "·· +Kr 
1210 1.01.e 

Dr• + He 
2143 CoF + Xe "•" .. Ne 

1210 2028 
C2 + He 

2145 D_.CO* + "" HaD + HaD 
1101 62 

c.• + Ar 
366 DzCO• + N2 0 HCI + HCI 

11~1 11e4 
c.• + Nn 

1223 DzCO* + SF6 HCI + SF• 
1101 373 

c.• + o. 
366 DaO + DaO HCI• + COa 

62 951 
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HCN• + Ar HgBP• + AP IC + Xe 
1482 112 870 

HCN* + CO HgBr• +. o •• II:* + Ar 
1482 112 ·11u 1948 

HCN* + CO. HgRpe + CClaB•• II:* + He 
1482 112 1948 

HCN• + HCN HgBr• + CHa8r II:• + Ne 
1482 112 1948 

HCN• + Na HgBr• + CO II:* +le 
1482 1118 1948 

HD + He HgBr• + CO. Ita• • II: 
335 1118 1997 

HD• + HD HgBr• + Ha ll:r + Ne• 
2053 111.8 1802 1803 

HD• + He HgBr• + HBr Kr••• + He 
2053 p2 13ee 

He + co• HgBr• t: He Ll + Ar 
333 112 870 

; 
He + H• HgB1"•·• Hg Ll •· He 54 1202 1203 112 870 

He + HBP HgBr• + .HgBr0 Ll + ll:r 
1202 112 1118 871! 

He + HD• Hgllr• + Na Ll + Ne 
190 112. . 1118 870 

He + He• HCJBP• + Ne Ll + Xe 
1799 P2 870 

He • Hr• HgBr+ ~ 00 ·. Lla .. "" 
333. 1118· . 1931 

He + Na• HgBr+ + lie Ll 0 + He· 
1802 1803 112 '-19lll 

He• + Ar · Hga· ... + x~. Lla +Itt' 
1428 '.· 11~8 19~.1 

He• + Be H9t• + '"'! Lla .• Ll 
1527 . 112 . ' 1931 

He• + Ca H11r····cr>t. Lla +N+ 
1527 I'' 112 i931 

He• + Cd Hgl* + HiJ. Lla •· J:e· 
"2003 11~ .! 1931 

H8• + H Hgi• + Hgi 0 uil + DCI+ 
1248 112 1207 1208 

He• + He Hgt• + HI 
l: 

LIH + HCI• 
7U 1995 112 1207 1208 

He• + Hg Hgt• + No N• + N 
2003 112 343 

He• + Sr Hgt• +.le ·.· N• + Na 
16!T u.; 18119 

H~• + Zn ~NO* + Na Na + Na 
2003 377 1202 

HF+ HF It• + He Na• + Ar 
1184 456 1i95 2029 

HF"• • co. ICI• + IC1 Na• + H00 
173 950 487 361 

HF"• + Da rc••·+.Ne N0 0 + co. 
173 487 9113 

HF+ + Df" 11:.+ Ar N,;O• + Ar 
331 870 1299 

HF• + Ha II:+ He 1110• + He 
~-~~ II?~ 1299. 

HF• +HF 11:.+ II:+ ... N0 0• + ll:r 
357 1997· 1299 

Hg + Tl • Na it+ ll:r N1o• + lie 
3011 8?0 1299 

Hg+ +ct. It. Re 11 0 0• • &Fa 
3911 87G 1299 

.·. 
. . . 

. :: 'r. ... ~_:'''! ;-o::~;._, ;-~:-:{"·-~·.,;'r.·:;:,...-~;;.-~-<- -:.·---
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N2 0* + Xe No- + NO o• + Xe 
1299 1166 1455 529 

Na + Ar NO* + 0 o. + 0 
870 2~49 464 

Na + He NCO + ll. o. + o. 
870 1465 . 464 

Na + Kr NO+ + so .. o.• + He 
870 1465 1157 

Na + Ne NO+e + Ar o.• + "· 870 1479 1157 

Na + Xe NO•• + CH• o.• + o. 
870 1479 1157 

No• + Ar No+• + C00 OH+' + Air 
1003 H07 1852 1479 1891 

Na• ~ co NO•~ 't D:! OH• ~e;l 0 
~e 141!1:, 1679 

N&• I Do unta • "• o~· ~ ~w 
938 1479 1851 

No• + Ha No+• + Na OH+ + o. 
938 1479 1891 

Na• + H2 0 No+• + 0 2 PH* + co 
151 14?9 4~4 

No• + HaD+ Ar No+• + 500 PH* .,·Ha 
151 1479 404 

Na• + Ho NDa* + Ar PH* + He 
1n~3 1407 19f2 937 404 

No• + Kr N01 • + C01 PH• + N. 
1407 937 404 

Na* + "• NO~• + Da PH* + NO 
938 1407 1483 937 404 

No• + No N02 • + DaO Rb + Ar 
1016 937 . 870 

No• + Ne NOa* + Ha Rb + He 
~~~3 140'/ l!ID2 tJT 17'! 

No• + NO NDa* + HaD Rb + Kr 
1483 937 870 

Ni• + u. N01• + lie ~l> .. ~ .. 
1483 937 870 

No• +le NOz* + Na Rb + Xe 
1407 937 870 

Naa• + K N02 • + 1102 kb• + Ar 
1997 937 t•n7 1418 

Naa• +. Na NOa* + Oa Rb* + He 
1997 937 1407 1418 

l•atl' I J.; n• .... Rb• -t llr 
4~{1 629 1407 

Hal• + K o• + CHo Rb* 
+ "· 1997 1888 1407 

Ne + Na• o• + COo· R&• . ... "'. 11102 1903 1899 1407 

No• • H n• + HoO Rb* + Rb 
1274 929 1888 1418' 2004 

Na+ + Hi o• + H6 Rb• + Xe 
1124 529 1407 1418 

Ne• +He o• + K,. Sa• + OCSe 
1930 !29 1177 

No• + Na D* + N8 Se2 • + OCSe 
196 589 1888 1177 

NHo + H 
o• • ~=~~ Sl• .+ CH• 

1069 1131 

NHa• + Nllo Qe + Ne st• + Cia 
2047 529 537 

ND• 
+ "· 

o• + 0;, Sl* • co. 
1465 1911 1888 537 
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SIO + Hz TIO + Na Xe* + SCJ 2 
537 156 1192 

Sl• + He Tl• + Ne Xez•• + Hfl 
537 156 1305 

SIO + Kr TJO +Ke Xeoi•• + Ne 
537 156 130S 

SIO + Na Xe + Na* Zno + CH 4 . 

537 1802 1803 637 

SIO + N20 xeo '+ Cl2 zno + co 
537 1192 637 

810 + NO XeO + CIF zno + D• 
537 1192 637 

510 + o. xeo 
+ "· 

zno 
+ "· 537 1124 637 

Sl• + Xe xe• + HCI zn• + HD 
537 1192 637 

Tl• + Ar xe• + ICI Zn• + N• 
156 1192 637 

TJo + C02 Xe• + NDCI 
159 1192 

Tl* + Kr 
156 
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Al2 Ga• + Xe J(p + J(p 

2001 644 

HEAVY PARTICLE - HEAVY PARTJa.£ H + Ap+ Ll +Xe 
INTERACYIONS 819 305 

Colllolonat·Ltne Broadening H* + Ar Mg* + Ar 
1717 2000 

H* + Ar• Mg* ·+ ICI' 
248 2000 

Ar + AP 
?02 H• + Ha Mg* + Xe 

1?35 2000 
Ar + ocs 

1?92 H• + He No + HCI 
1~0 1134 

Ba• + Ar 
2000 H+ + H* Na + eo 

~ez 112? 
B8* + KP 

150 2000 HaD• + Han Na + He 
110? 838 

Ba• + Xe 
2000 H2 o• + N2 Na + N2 0 

ttn? 11"B~ 113? 
co + co 

180? HCI + HCI Na + Na 
1134 ', 69 

co + co. 
180? HCI + Nz Na + Ne 

1734. 838 
co + HCI 

11:!4 HCI• + AP Na + NO 
1113 112? 

co + Na 
180? HCI* + He N8 + Xe 

1113 305 
co• +·Ar 

\113 HCI* + K-r Na• + He 
1113 185'1 

co• + He 
1113 Hct• "!' .. Ne Na• + J(p 

11\3 185? 
co• + J(p 

1113 HCl* + Xe Na• + Ne 
1113 185? 

co• + Ne 
1113 He + He Ne + He 

1~n1 ~03 1495 1513 
co• + Xe 

l11ll ~· + ocs Ne + Ne 
1'02 "'(tc! J.lf9'0 

C0 2 * + co. 
1106 1111 1115 He• + Ha Ne• + He 

1'1-'~ 114~ 
co~• + H. 

-1106 i740 He• + H6 Ne+ + Ne 
1?51 1145 

Cr + Ar 
10?0 Hr• + Ar NH• + NH» 

1113 1316 112S 
Cr + Ho 

19?0 Hr• +He Nl + Nl 
111:'1 1926 

t;r + He 
i9'16 Ht-'• 

+ ~· rm• .. A.· 
1113 1316 552 

Cr + Nz 
19?0 HF'• + Ne N,O• + Nz 

1113 552 
Cs + cs· 

f 

"~ HFt + lA N~ + NO 
111:'1 19?~ 

Cs + He 
1994 In• + Ar o. + HCl 

~nn1 U34 
Cs + Ne 

1994 In• + J(p o. + o. 
:!f"~ t 111.9 

Cs + Xe 
.305 In• + Xe \)CS + ocs 

2~"1 1794 
n + Ar• 

819 K* + Ar UH• . "· 1948 648 
D• + Ar 

1717 K* + He OH• + NH31 
1948 648 

Go• + Ar 
2001 K* + Ne DH• + NDa 

1948 648 
ca:• + Kr 

2n01 K• + Xe Rb + Ar 
1948 305 
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Rb + He Rb• + Ne Tl• + Ar 
1994 2.1""2 2~U 

Rb + Kr. Sf'6 * + SF6 Tl• +Kr 
305 1753 2001 

Rb + N.t! !lt' + Ar .TI• + Xe 
305 1994 3~4 20ft1 

(Rb + Xe Sr• + He Xe + Xe 
3n5 1114 644 

Rb• + Ar Sr• + Xe Under 
2nn2 1114 152 646 1142 

112e 
Rb* + He Tl + Ar 

2002 271 

Rb* + Kr 
2002 
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HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 

Heavy Particle Interchange, 
Rearrsnge•ent 9 and Association (one 
or more lon1e reactants) 

At 7 • + HCl 
9Z4 

c• + eo 
!11 

C+ + COz 
911 

c• + D2 
190Z 

1366 

c• + H;r + He 
181 

c+ + NH11 
911 

c• + Oz 
911 

190Z 

C2+ + Ar 
1469 

C2+ + K r 
1469 

cz+ + N2 
1469 

cz+ + 0 2 
1469 

cz+ + Xe 
. 146~ 

r,H,• • ur~t.! 

1R11 

Cl + DI 
1M~ 

Cl + HI 
19~0 

Cl+ + CO 

~~-
Ct- + SO,.CI 7 

e2A 

co.• • H 
146 

D2 + + D 
446 

r t n. 
1900 

F + H:;r 
19~0 

F + HD 
1900 

H " fe 
1900 

H + H+ 
1212 

H + ft-
124 

H+ + He 
11~ 

Hz+ + CO 
1898 

188 

1355 

H3 0+ + CHN 
8Z4 

H3 Q+ + HC 1N 
1811 

IIJQ• t IJCOOII 

••• 
n,o• ' tm. 

824 

H- + NH:s 
356 

HCN+ + D 
44e 

He+ + AP 
1419 

He+ + N• 
91~ 

H0 0 + H0 2 
Zl42 

Kr' • cr. 
33 

Kr• + Cl 2 
33 

Kr+ + SF• 
33 

l:'•r• • Ma 
~~6~ 

KrZ+ + kr 
146S 

KrZ • • N2 
1469 

K1"1t • Ne 
1469 

KrZ+ + Xe 
1469 

p.l+ + CH• 
35 36 

N+ + CO 
911 

N+ + COa 
911 

911 
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If+ + Ho Ne+ + NH0 o- • No. 
35 36 911 9 910 
1638 

Ne+ + NO s• + CH4 
N+ ·+ HaD 9 911 

911 
Ne+ + o. s• .• co. 

If+ + Na + He 9 911 
181 

Ne+ + so. s• + Ho 
N+ + NH 11 9 911 

911 
NH2 - + Ha s• + H1 0 

N+ + NO 356 911 
911 

NH0+ + CD s• + NH:~ 
N+ + o. 1:'166 911 

911 1481 
NHa+ + 0 s• + NO 

No• + D 1366 911 146? 
446 

NO+ + He s• + o. 
No• + No + He 1366 911 146? 

63 181 382 
NO•• + At" so.- + so.c '• 

No• + 0 14?9 828 
955 

NO+• + CH• SD0 CJ- + SOoCio 
N•H• + HC.N 14?9 8Ze 

1811 
No+• + C02 so- + so. 

Ne + He 2 + 1479 91~ 
348 

NO+a • Da Xea+ + A!' 
Na• + A• 1479 1469 

1419 
~. No+• + H0 Xe•• + Ha 

Ne• + c. H. 1479 1469 
9 

NO+• + Na Xe•• + Kr 
Ne+ + CH.CI 1479 1469 

9 
NO+• + 0 2 Xe2+ + Na 

Ne+ + CH 4 1479 14ES 
9 

NO+• + S02 Xel+ + Ne 
Ne+ + CD 1479 1469 

9 
o• + N• Xe2+ + 0 2 

Na• + co. 913 1469 
9 

o•• + o. XeZ+ + Xe 
~e+ + CDS 55~ 1469 

9 
o.• + o. + He Revh~-. 

Ne• • Ho 6:1 1372 
9 

o- + Da Undef 
Ne+ .. H2 o 91ft 204~. 1190 2133 

9 
o- + N2 0 

No• + No 9a 
9 

No+ + N0 0 
;, 



190 

1114 Cl + HD F + HBr 
479 543 2021 

HEAVY PARTICLE - HEAVY PARTICLE Cl +No. Ar F + HCI 
INTERlCTIOIIB 4520 543 

Heevw Particle lnterc•ange. Cl +NO +He F + HI 
Rear•••se•ent 9 aad Aeeooletloa 
aeat .. l ·re .. taate) 

(onlr 620 543 

Cl +NO + No "· + D 
620 625 

Cl • wo. + " "· + H 
AI + 800 1222 625 

1912 
Cl + To "• + T 

Ar• 
+ "· tl32 625 
918 

CloD + H0 0 H + Bro 
Ar• + Kr• 961 1611 1635 

1887 
CJNO + Ar H + Cia 

B + co. 2139 188 631 1170 
1171 

CJNO + r.r, " . IICI 
8 + N.o 2139 623 

1171 
CJNO + C00 H + "• B + a. 2139 2024 2055 

1171 
CJNO + He H + Ha 

8 + so. 2139 26 527 630 
1171 631 632 641 

CIND + ll:r 642 1154 1164 
Ba + so. 2139 1170 1188 

533 
CJNO + N0 H + "•* Br + Br 2139 2064 

1993 
CJND + N0 0 H + HoD 

Br + HI 2139 1356 
172 

CJND + Ne H + HBr 
BP + 011 2139 1635 

1165 
CJND + 00 H + HI 

·.sr. + Ar 2139 1092 1186 
318 

CIND + Xe H + HD 0 
Brr + He 3139 315 

318 
CIO + CID II+ '• Bro + Xe 1163 1092 

318 
010 • 1101 " .. 10::1 

BrD + NO 1918 1464 
-u;~ 

CID • No. + " H + NaD 
C + NoD 1222 622 

380 
CIO + NOa -+ Na H + NO 

c. + co. 2069 G!Hi 
2044 

CIO + 0 H + NOr 
c. + "· 2(132 1183 2144 

2044 
r.n + OH II+ o. 

c. + NO 1981 )356 
4TT 

c~ + ce• H + a. 
c. + o. 1651 5oe 634 

2026 2044 
D + o. II + DH 

CH + D 632 1356 
639 

D + H.• "· + Cl 
CH + 0 0 1979 623 

1644 
Do + r w. .. ... 

CH. + ¢11• 188 188 
1093 

F + o. "· + I 
C1 + C1 500 630 lle6 

1~~3· 
F' + DH "· + 0 

C1 + DI 2ft22 1356 
172 

F + H, "· + OH 
01 I lit 4U7 4611 50l 1356 

626 631 6~2 542 626 630 
631 117) 1397 "•* + Ar 

C1 + HCI 2024 1641 
624 

F + 
"· + "" H,• + He 
47 1641 
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"·· + Kr Nan • r.r. 0 + NO + He 
1641 2139 620 

"·· + Ne NaO + co. 0 + NO + N• 
1641 2139 620 

"·0 + CJ ,.1) NaO + HG 0 + o • 
2060 2139 . 544 

HaD + D2 o NaO + Kr 0 + o. 
518 21:'9 20~6 

HBr + Brei NaO + "· o• . "· 186 2139 1630 

HBr + Ct 2 NaO + N2 0 o• + N2 0 
186 2139 317 

Hg + Cl 2 NaO + Ne o. + Ar 
59 2139 635 2ft35 

Hg• + Hg 
+ "· 

NaO + o. o. . "· 1155 2139 2035 

Hga + N• N2 0 + Xe Oa + o. 
1156 2139 325 2035• 

Hgct• • Ar Na + Na o, • Na 
59 1437 21~9 

HgCI* + Cia Na + Na2 o, + Ar 
59 336 337 2139 

Ho. + co Nez• + He o, + CF• 
643 1455 2~411 2139 

HDa + H0 2 NHa + N0 2 o, + C0 2 
643 2052 206~ 2139 

HDa + N2 0 NOa + Na o. + He 
643 1455 21:19 2139 

HO. + NO NOa + Ar o. +h 
165 1455 2139 2139 

HDa + N0 2 NO a + cr. o, + N2 0 
1162 2139 2139 

HOa + o, N00 + co. o, + Ne 
636 2139 2139 

HDa + QH, NO a + He o, + o. 
636 2139 2139 

HDa + so. NO a + Kr o. + Xe 
6t3 2139 2139 

I + if. NO. + N2 0 OH + co 
631 2139 621 627 

Ia + Ar NOa + Ne OH + Ha 
;n8 2139 621 

lo + H2 S NO a + Oa OH + HBr 
1160 2139 417 

t. + He N00 
.. ~G OH + N02 + Ar 

318 2139 2146 

Ia + Xe 0 + CH, OH + ND 2 + He 
318 1354 2146 

K + HCI 0 + CHr ,,, OH + NOa + Na 
528 3M 214E 

K + NoCI 0 + Cia OH + N02 + sr. 
1464 984 2146 

KI"P* + AP + Ar 0 + CSa OH + o, 
;, 930 983 46 509 

KrF• + Kr + Kr 0 + Ha OH + CH 
3 514 626 1U2 621 

N + N + "· 0 I H2 B p • 
~J=• 489 2140 

N + NO a 0 + Na p + CaH• 
367 635 536 

N + o. 0. llaO p + Cia 
522 167 538 

·MaO + Ar 0. NO+ AP p • NO 
2139 620 538 



p + o •. 
538 

p + PCio 
538 

Rb• + Rb 
2004 

s + OH 
1159 

Al5 

HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 

hln ExChange 

AlB 

Cs + Ar 
845 

HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 

Electron Detach8ent fro• Negatlwe lone 
Into ContlnuiUI 

Br- + He 
1030 

s• + ocs 
9~4 

SO+ CH 
1159 

Xe + r 
657 

Xe• + Hrz 
918 

H + H 
1937 

Ll 2 + ·Ar 
!!1!2 

Lit + He 
c"z 

H- + Ar 
687 

H- + He 
1?.69 

192 

1263 

1872 

Xe• + C'lz 
918 

Xe• + HCI 
918 

Review 
532 

Ab + He 
845 

I- + Ne 
906 

1193 

f33 
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1117 Br- + Kr cs• + Kr 
1197 1224 

HEAVY PARTICLE - HEAVY PARTIQ.£ Br + No Cs• + Ne 
lii'IERACTIOIIS 2036 1224 

Interaction PDtentlale Br- + Ne Co+ + Xe 
1197 1224 

Br- + Xe CsF + Ar 
1197 826 

AI + AI 
1686 c + c Cu + H 

44 1357 
AI + Al3+ 

1686 c + H+ D + H2 
1237 61 

At»++ Al3+ 
1686 c + N 0 2 + F 

1789 188 
Ar + Ar 

383 420 981 c + 0 DCI + HCI 
1197 442 1793 1807 1975 

Ar + Ar + Ar• c2z+ F + Ar 
1148 1392 452 1173 

Ar + Arz c- + N F + F 
383 499 160 460 1103 

19r7 
Ar + c• Ca + Co 

42 1196 2033 F + H 
1103 

Ar + C02 Cd + Cd 
232 1230 1189 F + Kr 

452 
Ar + H• Cl + Cl 

1198 19~7 19n F + Ne 
452 

Ar + HCI Cl + Xe, 
1198 1975 352 1173 F + Ke 

117~ 
Ar + K Cl- + K 

1509 2036 r- + ~ 
2036 

Ar + Kr Cl- + No 
129 505 11S7 20~6 r- + Na 

203E 
Ar + Ll Cl- + Xe 

1509 1197 r- + Xe 
11S7 

Ar + N• co 
232 512 8~4 Fe + D 

1Jee 
Ar + Rb co + H, 

1509 342 Fe + Fe 
40 

Ar +Xe Cs t Ar 
129 1197 249 865 15J9 re + H 

12ee 
Ar• + Ar Cs + Br 

861 179n FH 2 
1475 

Au + Au Cs + Cl 
24 25 1790 Ge + 0 

545 
B + ti c. • e, 

1103 1205 1U5 !'033 Ge• + 0 
545 

Be + Be Cs + r 
1196 1904 2033 1790 H + Ar 

359 936 
Be + Be + Be c. + He 

1904 249 365 H + Br 
1796 

Be2Z+ c. + I 
1392 1790 H + Cd 

17Se 
Br + Br Cs + Kr 

n11~ 249 865 H + Cl 
17~~ 

Br + He c. + Ne 
i838 249 865 H + Cl 2 

188 
Br- + Ar Cs .;. X.-: 

1197 249 305 655 H + co 
448 947 

Br- + He Cs• + Ar 
1197 1638 1224 H + r 

179:! 1796 
er- + K r.,. t r.:'ll 

2036 10 H + H 
379 503 1103 

Cs• + He 17Q3 1798 2033 
1224 



H + H+ 
503 

H + H + 0 
926 

H + "· 475 

H + HBP 
399 

H + HCI 
::199 

H + He 
238 359 

H + Hr-
::181 

H + Ha 
1798 

H + Ht 
S99 

H ·+ I 
1798 

H + ~. 
359 936 

H +· Ll 
1793 

H + llg+ 
990 1842 

H + Ne 
359 936 

H + NO 
94? 

H + NO+ 
660 

H + 0 
179~ 

H + o. 
907 

H + nnr 
985 

H + OC1 
985 

II + or 
985 

H + or 
985 

H + ~e 
e21 936 

H + Zn 
1798 

H• I C 
1103 

H+ + Cs 
0 

~· • M 
1515 1519 

H+ 
+ "· 17 

H• + ~ 

8 

H+ + Ll 
8 

H+ + llg 
99~ 1842 

H+ + No 
8 

H+ + Rb 
8 

834 

Ha + Ar 

194 

826 936 

Ha + CH• 
826 

"· + co 
826 

'Ha + F 
188 

Ha + Ha 
7t)7 
982 

H. + "· + R44 

Ha + He 
826 

"· +KP 
826 

Ho + "· 826 

"· + Ne 
8~6 

Ha + 0 
1458 

H2 + Xe 
826 

"·· + He 
443 

"·0 + HaO 
1924 

H•O + no 
1924 

"3 1475 

H-· + Ha 
11?0 

H- + He 
1~??. 

It- + HF 
381 

H- + Mg 2 + 
99') 

HC1 + HCI 
nTn 

HD + He 
~35 

He + Ar 
29 
1463 

He + Ar+ 
14!8 

He + CH• 
58 

He + CIJ 
31 

He + alz 
2~2 

He + Csz 
1496 

He+ Hz 
1198 

826 !1~1 
1484 19'-5 

Ho 

981 

936 

936 

129 1197 

9J4 

He + HaO 
58 

Ha. + He 
455 491 981 
1036 1196 1197 
1643 2033 

He + He• 
661 

"" + Io 
478 

He + I(• 

1496 

He + ~. 
129 1197 

He + Ll 2 
14!~ 

He t Nl 
81 

He + Naa 
149E 

He + Ne 
129 1197 

He 
+ ""· 58 

He + NO 
31 

He + o. 
31 

He + sr. 
58 

He + Xe 
129 1197 

He• + Ar 
401 1894 

He• + He 
10~6 

He• + ~. 
1119• 

ne• • Ne 
1894 

lie• + Xe 
1854 

Hea 2 + 
1392 

HeH+ + He 
H!17 

HF + Xe 
928 

wa • Hg 
420 2033 

Hg + Xe 
lRDR 

I + Cl 
1470 

I + I 
1669 1793 .. ' 
A~4 

I- + AP 
1197 

r- + He 
1197 

r- + Kr 
1157 
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t- + Ne tl + H N- + Nz 
1197 17.1 1103 30 

t- + Xe Ll + Hq Na + Ar 
1197 8e5 178 .e65 1194 

~ + Ar . Ll + I No + Br 
865 5?.4 1197 179n 524 1197 1790 

~ + Br Ll + Kr Na + Cl 
524 1197 1790 8F5 524 1197 .1790 

~ + Cl Ll + Ll Na + r 
524 1197 1790 496 927 1ne 524 119?. 1?90 

2~33 
J( + co Na + H 

823 tl + NaJC: 638 
~??. 

J( + r Na + H+ 
524 1197 1?90 Ll + Ne 638 
2039 ee5 

Na + He 
J( + H Ll +h 565 865 1509 

638 ~n5 965 
Na +I· 

J( + H• Ll+ + Ar 524 .1197 1790 
638 39~ 1197 

Na + J( 
J( + He Ll• + c. 1221 

865 8 
Na + Kr 

~ + t Ll• + Ha 865 1509 
524 1197 1790 1199 

Na + Na 
K + K Ll+ ' He 355 1798 2033 

40 754 17~8 ~197 
2033 Na + Ne 

Lt+ • J( 178. 865 1406 
J( + Kr A 1509 

865 
Lt• + Xr Na + Xe 

K + Na 1197 305 865 1509 
823 

Ll• + Ll Na• + Ar 
X + Ne 1n 374 154~ 35~ 

865 
Ll+ + Nz Na+ + Ar 

J( + Xe 326 1199 1197 
865 

Lf+ + Na Na+ + Co 
J(+ + Ar 8 8 

1197 
Lt+ + Ne Na+ + He 

J(+ + Co 1197 1197 
8 

Ll+ + Rb No+ + J( 
J(+ +'He 8 8 

1197 
Ll+ + Xe No• + Kr 

J(+ + X 11•!1 11!17 
10 

LIF + Ar No+ + Na 
J(+ + Xr 525 10 

1197 
"g + "g Na• + Ne 

J(+ + Ne 9~1 1195 1904 1197 
11~? !P.OO 

No• + Rb 
K• + Rb "g + .. 9 + "g 8 

8 1904 
Na+ + Xe 

J(+ • Xe N + H 1197 
1197 11~3 

No + Ar 
Kr + Kr N + Ha• 129 1197 

420 982 1197 2034 
Ne + He 

Kr + Xe N + N. 303 1495 
1197 1793 1798 1807 

1862 Ne + Hea• 
Ll + Ar 37 

865 N + 0 
1793 Ne ~ Kr 

!.I • Br 129 119? 
524 119? 1?90 N+ IIH' 

E611 Ne • Ne 
Ll + Cl 302 420 981 

524 1197 1?90 N•• + 0 1197 i495 1862 
19117 1852 2038 

Ll + D "• Ne + Ne• 
171 834 338 

. Ll + r .Na + "· 
Ne • Xe 

524 1197 1220 1484 129 1197 
1790 20~9 
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Ne• + Ne 0 + o• Rb+ + Co 
861 162 8 

Ne•• + Ne 0 + Xe Rb+ + He 
1852 1472 1197 1224 

Nez• + He o. Rb+ + Kr 
2046 834 1197 1224 

Ne 2 2+ o. +AP Rb+ + Ne 
1392 476 1197 1224 

Nl + Nl o. + o. Rb+ + Rb 
40 476 10 

NO Ozz• Rb+ + Xe 
834 1392 1197 1224 

NO + Ar p + p s + Hz 
826 1798 62 

NO • cct. P, s .. 
OC6 834 ~~ 

NO • co. Pb ~ Ph 01 + e 
el._!; 1008 41 

NO • CS 2 Post trontum + H Sn + Sn 
e26 1n11 1008 

NO + Kr Hb + Ar Sr + Ar 
826 ~M a~~ 5i1q 

NO + N• ~b + Br Sr + Sr 
826 524 1197 1790 1196 

NO + N2 0 Rb + Cl Tl + Tl 
826 524 1197 1790 40 

Nli + Ne Rb + r TIF + Ar 
826 524 1197 179~ 826 

NO + Sf"& Rb + He TIF + Kr 
826 t!tl:, 826 

NO + ~e Rb + I TIF + ~e 

8?.6 524 1197 1790 82€ 

NO+ Rb + Kr u + u 
1478 ;,!'fi 865 235 

D 1" Ar nh ., u~ ... ~X. 
14?2 3~5 865 420 1197 

0 .. co ~h .. p~ ln + l.l\ 
16!) 21\,~ 1169 

0 .. Kr Rb + Xe ~r •.o. 
lA??. ~··~ ~uu 1:!67 

0 + N" R~' + Ar Under 
1472 1197 I ?.Z4 6!j9 798 

0 + 0 
914 1793 
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AlB H+ + Cs Ll• + H• 
4~9 410 607 1446 

HEAVY. PARTICLE - HEAVY PARTICLE H+ + H Ll• + ll 
INTERACTIONS 1438 12~3 

Angular Scattering (opeclfled process H+ + He Ll• 
+ "· or otherwl se) 11J6 326 1446 

H+ + N• 'LII' + A .. 
935 525 

Ar + C02 H• + NO !'lg+ + Ar 
232 12~" 9~5 14~e 

Ar + Nz H• + z. Pig• + H2 0 
232 322 1262 

Ar• + Xe H2 + + Ar Pig+ + He 
1620 1851 196ft 1408 

Be• + He He + Ar Pig+ 
+ "· 568 29 12E2 

Be+ + Ne He + CH• Pig+ + Ne 
568 58 1262 1408 

e.- + K He • co Pig+ + o. 
2036 31 934 1262 

s.- + Na He + C02 N+ + H;r( 
2036 2~2 1262 

c + Ca He + H2 0 N+ + Nz 
135 58 6~5 1262 

c• + Xe He + He N+ + Ne 
1851 1~36 1262 

Cd• + Xe He + Nz N+ + o. 
162~ 1851 31 1262 

Cl + Xe He + Na 2 Na + Hg 
352 1173 19~1 1155 

ct- + A~ He + NH3 Na + Ne 
9~fi 58 2129 

Cl- + K He+ NO Na• + Ar 
2036 ~1 353 

ct- + Na He+ 02 Na• + Ne 
2~36 ~1 2129 

D + Hz He + sr6 Na+ + H2 0 
61 58 12E2 

D+ + D He• + He No+ + N• 
1869 1036 1262 

o• + Nl He+ + Ar Na+ + Ne 
137 196~ 991 1262 

I' + Ar He+ + He No+ + o. 
452 1173 588 1262 

+ Kr He+ + Kr Ne+ + H2 0 
452 162n 1262 

r • Ne He+ + Xe Ne+ 
+ "· 452 1620 12E2 

I' + Xe HeZ+ + He Ne+ + Ne 
1173 1863 1859 1262 

r- + K Hf + Xe Ne+ + o. 
2~36 928 1262 

1'- + Na t- + Ne Ne+ + Xe 
2036 90~ 1620 1851 

H + Hg K + co 0 + Ce 
1197 146 8~3 1.;5 

H+ + Ar K + K .. 0 + Nl 
1960 916 135 

H+ + Co K + Nz 0 + Sl 
136 145 823 681 

H+ + CD Kr+ + .Xe 0 + Sm 
935 1620 1851 86 

Ll• • eo o• + H.o 
1446 2025 1262 
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1)0 ·+ N• o-·+ Da Zn• + Xe 
12112 211411 1620 1851 

o• + Ne u + KP Undef 
12112 1?S 1190 

1)0 + o. xG• + Xe 
12112 16211 1851 
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A1!1 C02 + + AI H+ + Pd 
?3 988 

HEAVY PARTICLE - HEAVY PARTIQ.E co2 • + Sl H• + Rb 
IUERACTIDNS no 988 

Inner-Shell Interaction• (not eovere4 co,.• • ss H+ + Rh 
under other specified categorlee) ?3 988 

Cu9+ + Nl H+ + Ru 
?2t 988 

Al'l+ + Oa r• + He H+ + St 
10t~ tO I? 988 

At •~• + Cu r•• + He H+ + Sl 
totO tnt? ?3 

Ar+ + AI r•• + He H+ + Sn 
?3 tnt? 988 

Ar+ + Sl r .. + He H+ + Sr 
73 lOt? 988 

Ar+ + ss rs• + He H+ + ss 
?3 tnt? 73 

Ar2+ + At r•• + He H+ +Te 
678 tnt? 988 

ArZ+ + Sn r>• + Cu H+ + y 
678 1n1n 988 

Au+ + Au r•• + He H+ + Zr 
1311 tU? 988 

s• + Dr r•• + Au HeZ+ + AI 
732 993 995 

u+ + Cu r•• + Cu HeZ+ + Cl 
?32 tnto 995 

B• + Ge r .. + He He•• + Cu 
?32 tnt? 1010 

B+ + Rb r .. + Ho Hel+ + St 
?32 993 995 

c• + AI r•• + Nd Ho+ + Ho 
73 993 1311 

c• + Sl r .. + Au + Au 
?3 993 822 

c• + ss r••· + Cu I + Pb 
?3 tntn. 822 

CH + AI r•• + He + Th 
995 11)17 822, 

C>+ + Cl r .. +Ho I + u 
995 993 822 

c•• + Sl r•• + Nd I + Yb 
995 993 822 

C6+ + Cu H+ + Ag Lt»+ + Cu 
1010 988 1010 

Cl + AP H+ + AI N+ + AI 
821 ?3 ?3 

ct••• •· Au H+ + Ba N+ + Sl 
99.3 9118 73. 

CJI6+ + lb H+ + Cd N+ + ss 
993 988 73 

eta&++ Nd H+ + Cs N•• + Cu 
993 988 1010 

ct•'••cu H+ + Cu No• + AI 
1010. tn!i 73 

CD+ + AI H+ + I Na• + Sl 
?3 988 73 

CD+ + Sl H+ + In Na• + ss 
?3 988 73 

co• + ss H+ ..... Nb + Nb 
?3 988 869 

H+ + Nb Ne•+ + AI 
988 995 



Ne•+ + Cl 
.995 

Ne•• + Sl 
995 

NJ+ 
+ "" 691 

NJ+ + Pb 
691 

Nl+ + Sn 
691 

a- + AI 
73 

a- + Sl 
73 

o+ ... S!;. 
73 

nJt .. 11 . 
llOI 

o>+ + Cl 
996 

QH + Sl 
995 

QH + He 
709 

o•• + Cu 
1010 

o•• + He 
709 

Pb+ + Pb 
1311 

s • At 
821 

s + Ce 
821 

5 • Cl 
821 

s + !lg 
821 

s + No 
eu 

AZO 

HEAVY PARTICLE - HEAVY PARTICLE 
INTERAC1'1UNS 

Attonuat I on (unopecl tied proceoo) 

801 

r. ~ r. 
85 

INT~HACI1UN& WITH STATIC OR 
TIIlE-VARYING ELECTRIC AND IIAGNETIC 
FIELDS 

GeMra I 

H• 
1743 

s + Sc 
821 

s + Sl 
821 

s + Tl 
821 

sn+ + Cu 
tnto 

St•+ + Cu 
tnt~ 

Sf?+ + Au 
993 

sr•• + Ho 
993 

It?+ • ,':'~ 

993 

Sl"• + AU 
\liM 

st•+ • Ho 
993 

ste+ + Nd 
993 

Sf9+ + Au 
993 

St•• + Ho 
9!2:0.' 

St •• + Nd 
993 

SilO+ + Au 
993 

3110+ • "" 993 

Sll O+ + Nd 
99~ 

Slit+ + Av 
993 

Sttt+ + Ho 
993 

Sftl+ + Nd 
993 

No + C2 H4 
est 

Na + CH• 
e~t 

No + co 
est 

s .. 
1738 

1738 

200 

811 ••• Au 
99~ 

Sft2+ + Cu 
1010 

Sl' e+ + Ho 
993 

SJIZ+ + Nd 
993 

5113+ + Au 
993 

StlJI+ + Ho 
993 

SJtl+ + Nd 
993 

Stt•+ + Au 
gg3 

~fltf' + r.u 

'"'" 
8&111t- .. "" 993 

sr• •• + 
993 

To• + Au 
1311 

To+ + Ho 
1311 

To+ + Pb 
1311 

To• + s .. 
1311 

Ta• + Sn 
1311 

To• + To 
1311 

To+ + Th 
1:111 

n• +n 
1311 

Na + COa 
851 

tl6 ! HO 
851 

11ntlaf' 
1754 

Nd 



803 

INTERACTIONS VITH STATIC OR 
TINE-VARYING ELECTRIC AND NAGNETTC 
FIELDS 

Ionization 

D 
1715 

804 

INTERACTIONS VITH STATIC OR 
TINE-VARYING ELECTRIC AND NAGNETIC 
FIELDS 

H-
323 

805 

INTERACTIONS VITH STATIC OR 
TINE-VARYING ELECTRIC AND NAGNETIC 
FIELDS 

QuenChing 

He+ 
1836 

BOll 

INTERACTIONS VITH STATIC OR 
TINE-VARYING ELECTRIC AND NAGNETIC 
FIELDS 

Excitation 

206 

Dz 
1715 

H 
1416 
1'384 

H• 
289 

Hz 
1715 

h., + s-
699 

289 

~~~ + Ll 
757 

201 

1417 1 ?15 

hv + Pb 
767 

Na• 
602 

Undet 
2127 

469 



807 

UTERAC:fiO.S IIJTII BTATtC: OR 
TIIIE-VIIRTIIIG ELEc:TRIC: AIID MIIIIETIC 
nELDS 

Colllolono In Prooonce of lntonoo 
Eloctroeagnetlc Floldo 

Clll 

co• + sr + h" 
1542 

Cl + H0 
492 

e.+ Ar 
11141 

" + H 
723 

.. "· 1041 

r + "• 
492 

F + Ha + h., 
47 

PIIIITICLI!! P£N£1'RATION IN IIACRCIICOPIC 
IIAnER (IONS, NEUTRALS, AND ELECTRONS) 

o ... ,. •• 

F• + "• 
12114 

H+ H+ 
1212 

H+ H. 
484 492 

H + LIF 
484 

'II., + Ca + Sr 
8114 

II" + No + Kr 
843 

h" + Undef 
728 

He + V 
488 ....... 
Ill' 

1111"' • lly 
1702 

J( + J( + h .. 
1997 

Ha+ + e 
1698 

Helf+ + C 
1698 

202 

Na• + Ne 
1703 

Naa• + I 
1997 

NaK• + K 
1957 

Sr + Ca 
768 

Sr• + Ca + b 
lt23 

lle+F+b· 
667 

3h" + H 
111118 

Unhf 
277 
771 
176R 
1317 
13Sll 
1713 
1878 

Ae•le• 
800 

Undef 
2072 

11113 
712 

1?.R7 
1326 
1701 
1749 
1883 

m, 
1 ?.91 
1349 
1712 
1840 



203 

C02 Bf!+ + Tl e + Au 
133~ 105 

P~RTICLE PENETRATION IN IIACROSCOPIC Be+ + Zr .. + c 
!lATTER (IONS, NCUTR~LS, AND ~LECTRONS) 133~ 619 2094, 

Energw Lose c+ + Ag e + C0 2 
319 1333 21C? 

c• + AI e + Cu 
319 1333· 105 

At+ + AA 
319 1330 c• + Ar e + Nl 

?5 105 
AI+ + AI 

:.t9 133~ c• + Au e + PERT 
319 1616 

AI+ + Au 
319 c• + De e + Sl 

1~3r! 105 
AI+ + Be 

1330 c• + c r• + Ag 
319 1333 319 

AI+ + c 
319 1330 c+ + Eu r+ + At 

1330 319 
AI+ .+ Eu 

1330 c• + Ge . r• •·Au 
1330 319 

AI+ + Ge 
1330 C++ N2 r• + c 

?5 319 
AI+ + Nl 

319 1330 c• + Nl r• + Nl 
?5 319 1331- ?5 319 

AI+ + To 
1~~0 c• + o. r• + o. 

?5 ?5 
AI+ + Tl 

1330 c• + To H+ + Ag 
133~ ?91 

AI+ + Zr 
1330 c• + Tl H+ + AI 

1330 791 
Ar• + Ag 

319 c• + 2r H+ + Au 
1330 791 

Ar• + AI 
319 Co+ + Ag H+ .+ c 

';!19 1675 
Ar+ + Ar 

75 Co• + AI H' + Cu 
~19 791 

Ar• + Au 
319 Co• + Au H+ + Go 

319 10E3 1337 
Ar+ + c ·. 

319 Co+ + c H+ + Mo 
:!19 791 

Ar+ 
+ "· 75 co• + Nl H+ + Nl 

319 791 
Ar+ + Nl· 

319 ct• + Ag H+ + 91 
319 84 1063' 

B+ + Nl 
75 Cl+ +.AI H+ +To 

:!19 '191 
n• !· Ut 

'?5 Cl+ + Au H+ + Tl 
319 791 

Be+ + Ag 
1330 Cl+ + c H• + II 

319 791 1337 
Be+ + AI 

1330 CJ+ + Nl H+ + Zn 
319 791 

Be+ + Be 
1330 o• + Ge He+ + Ag 

1063 ?3? 989 1330 
Be+ + c 

1330 1)+ + Sl lie.• + AI 
1063 989 1330 

Be+ + Eu 
1330 e + Ag He+ + Au 

1n5 ?J? 08!1 
Dot + Go 

1330 e + Air He+ + Be 
1655 1330 

Be+ + Nl 
1330 e + .AI He+ + c 

104 105 9R9 1330 
Bo• + To 

1330 e + AIN He+ + Cu 
619 1607 989 



204 

He• + Eu N+ + Nl p+ • c 
1330 75 319 319 

He• + Ge N+ • o. p+ + Nl 
133~ 75 319 

He• + Nl No+ + Ag P+ + Sl 
1330 319 915 

He• + Ta No• + AI s• + Ag 
1330 319 315 

He• + Tl Na• + Au s• + AI 
133~ 319 ::\19 

He• + Zr No• + c s• + Au 
133n ~19 319 

HeZ+ + Ge Na+ + Nl s• + c 
1063 319 319 

He:!+ + Sl Nc• + Ag s• + Nl 
1063 319 319 

K• + Ag Ne• + AI st• + Ag 
319 ~19 319 

K• + AI Ne+ + Au Sf+ + AI 
319 ~19 319 

K• + Au Ne• + c Sl+ + Au 
319 :!19 319 

K+ • c Ne+ + Cu Sf+ • c 
319 2~93 319 

•• • Nl lie• + Nl s·1• ·• Nl 
319 75 ~19 31V 

Ll• + Ag Nf+ + Ag T+ + Al 2 U:s 
989 133~ 70 

Ll+ + AI Nf+ + AI T~ + BeD 
989 133n 70 

Lf+ + Au Nl+ + Be T• + Nb2 0s 
989 133n 70 

Lf+ + c Nl+ • c T+ + 910 2 
989 133" 70 

Lf+ + Cu Nl' • £u n + TlleO'!' 

~·· 1330 70 

Mg+ + Ag Nf+ + Ge T+ + T!Oa 
a19 1330 70 

Mo• + Ai i<lll • ru T. + 7.nn 
319 133n ?n 

Mg• + Au Nf+ + Ta Tl• + Ag 
319 1330 1330 

Mg+ + c N I• + Tl Tt~ + AI 
319 1330 1330 

Mg+ + Nl Nl• + Zr Tf+ + Be 
319 133n 1330 

Nt • Ao o+ + Ag Tl+ ~ c 
319 319 &no· 

N+ + AI o• + AI tl• + Eu 
~111 11.0 1330 

N+ + Au o• + Au Tl+ + Ge 
319 319 1330 

N+ + c o+ + c 'l'l• • Nl :nq '319 1330 

N• + Cu o+ + Nt Tt+ + To 
2093 75 319 1330 

II• + Fe Q+ + 0 2 Tl• + Tl 
802 75 1330 

lj+ +FoG .. p+ + Ag Tl• ... z,. 
802 319 1330 

N+ + GaAa p+ + Al Review 
802 319 428 

N+ + Go p+ + Au 
802 319 



C03 

Undef 
71 
1385 
1696. 

733 
1494 
1744 

786 
1664 
2074 

PARTICLE PENEI'RATIOII IN IIACRIIICOPIC 
IIAnER (lOllS, IIEIITRALS, AJID ELECTRDIIB) 

En••ar to Create an ton Pair 

C04 

e + C01 
2107 

PARTICLE PENEI'RATION IN IIACROSCOPIC. 
MAnER (IONS, IIEIITRALS, AID ELECTRDIIB) 

Partlcl• Range . 

e• + Ag 
75 

D' + c 
1662 

e + Ag 
105 

e + AI 
104 lOS 1736 

C05 

PARTICLE PENEI'RATION IN IIACROSCOPIC 
MATTF.R (IONS, IIEUTRALS, AID ELECTRONS) 

Multiple Scattering 

cs+ + Al 
695 

e + H. 
280 

e •. He 
1841 

e + Ne 
1841 

e + Au 
tn5 

e + Cu 
1~5 

.. + NaCI 
1652 

.. + Nl 
tns 

.. + Pb 
173~ 

e + Sl 
1~5 

H+ + PERT 
8~3 

c•• + At 
695 

·n• + c 
1&62 

e + Cu 
21~0 

H+ + r. 
1675 

205 

1735 

H• + He 
1841 

H> + .Ne 
1841 

I( + o. 
1604 

He+ + Nb 
958 

He• + w 
762 

N+ + 51 
1992 

P+ + Sl 
91E 

Rev lew 
313 

Undef 
1744 

H+ + SI01 
tn~5 

He+ + SIO~ 
1066 

Undef 
7& 



206 

CO& Fet6+ + H Ne + C 
1360 867 

PARTICLE PENETRATION IN IIACRDSCOPIC Fet?+ + H NeZ+ + C 
MAnER (IONS, NEUTRALS, AND ELECTRONS) 1360 141 

Charge State Populations Fete+ + H Nell+ + c 
1360 141 

Fet9+ + H Ne•• + c 
1360 .141 

Ar+ + c 
1043 104'1 fe20+ + H Ne5 + + C 

1360 141 
BH + Ag 

714 Fe21+ + H Ne6+ + C 
1360 141 

B .. + Au 
714 fe2Z+ + H Ne7 + + C 

1360 141 
Br + PERT 

1532 FeZll+ • H o+ + Ag 
13110 10~fl 

c• + Cs 
855 FeZ•+ + H o• + Cs 

1360 855 
c+ + I( 

ASS FeZS+ + H o• + I( 
1360 866 

c• ·+ Na 
855 rezo+ + H o+ + Na 

1360 855 
CS+ + Ag 

714 H + Au o• + Sl 
1~78 1056 

c•• + Au 
"fl4 H + c QH + AI 

!.el'o 987 
Cl + PERT 

1532 . H+ + C QH + H 
1675 1360 

Cu9+ + C 
721 H+ + Cs o•• + AI 

855 987 
D• + Bo 

1302 H+ + I( QS+ + H 
855 1360 

D• + Co 
130Z H+ + Na o•+ + AI 

855 987 
D+ + "g 

1302 "•' + c 0 .. • H 
11>1)8 1360 

D• + Sr 
1302 H,+ + c QH + Ag 

836 714 
n.t + An 

1~0~ He• + A!J g .. .. AI 
1936 ,0,. 

D,+ + Au 
t5ne He• + AI QH + Au 

1936 ?H 
f?+ + Ag 

714 He+ + Au Q?> • II 
72 1936 1360 

f7+ + Au 
711 He+ + c QO+ + AI 

1936 987 
fB+ + Ag 

YH H~+ + Nl o•• + H 
1936 1.seU 

fB+ + Au 
714 HeH+ + C s+ + Co 

I 16~8 866 
Fe•+ + Ar 

720 I + PERT s+ + I( 

1532 855 
F'e'+ "' Rr 

720 N+ + Au s• + No 
7?. 855 

Fe•• + ~ 2 
720 NO+ + Ag Xe+ + Cu 

714 1075 
Fe•+ + SF6 

nn NO+ + Au 
714 

Fe"+ + Xe 
720 



207 

C07 r•• + Au Ne3+ + C 
114 141 

PARTICLE PENETRATION TN MACROSCOPIC Fe+ + c Ne-• + C 
MATTER (IONS, NEUTRALS, AND ELECTRONS) 1839 141 

Eaclted State Populatlone H • c Ne&+ ... C 
1n78 141 

H+ + C Ne6+ + C 
741 141 

BH + Ag 
114 Hz• + c Ne7+ + C 

741 141 
B .. + Au 

714 H,• + c Nl • Nl 
741 19E4 

c• + c 
1297 He• • c o• • c 

711 1321 1S01 741 
c•• + Ag 

714 N6+ + Ag 0 .. + Ag 
114 714 

cu + Au 
714 N•+ • Au 0 .. + Au 

714 114 
r>+ + Ag 

114 Ne + AI a.• + c 
1964 741 

r>+ + Au 
714 Ne + c xe+ + Cu 

867 1075 
r• • + Ag 

714 Ne2+ + C 
141 



cea 

PARflc:LE PEIIETRATIIII IR IIICIIIIIC:UPIC 
IIITrER ·( 10., IElmiALB, OD ELECTRDU) 

c ....... 

Ar• + Cu 
15111 

Ar+ + Nl 
1074 1118::1 

•• + Ao 
714 

•• + Au 
714 

c• + Nl 
892 

c• + Bl 
21113 

c+ + II 
89Z 

c .. + Ag 
?14 

en + Au 
714 lOGO 

Cl + Au 
042 

Cl + Go 
842 

Cl • 81 
842 

Cl +II 
842 

D+ + Go 
1063 

D+ + Nb 
2104 

D+ • llhO 
794 795 

D• + Sl 
lOGlJ 2U4 

0 + AIN 
1607 

• + c 
11::18 

DOl 

PARTIGI.I! IIITERACTIOIIIll 1111H SCI.IDS 

G••rat 

AP + II 
871 

•• + 81 
11167 

rn + Ag 
714 

rn + Au 
714 

r•• + Ag 
714 

FO+ + Au 
714 

H + Au 
842 

H + Ge 
842 

H + Sl 
842 

H + II 
~6?. 

H+ + Au 
1ft64 

H+ + Ge 
1063 

H+ + MgO 
2"~9 

H+ + NaCI 
1747 

H+ + Nb 
2104 

H+ + Nl 
892 

H+ + Sl 
84 
2104 

H• +II 
an 

lie+ Au 
842 

He+ Chs 
e42 

He+ 51 
e42 

He + II 
842 

He+ + Au 
72 

Kr + W 
e?l 

Ne + V 
¥?1 

208 

1869 

1063 1070 

892 

He• ·+ GaSb 
2078 

He• ·+ MgO 
81 

He+ +flo 
892 

He• + Nb 
2104 

He+ + Nl 
892 

He• + FbTI 
2076 

He• + Ft 
892 

He• + 81 
892 

He• + U02 
560 

He• + v.st 
790 

He• + II 
802 

He•• + Ge 
l06ll 

Hea+ + Sf 
11163 

N+ + Au 
72 

NO+ + Ag 
714 

N•+ + Au 
714 

o• + Ag 
1056 

o• + Sl 
1056 

o•• + Ao 
714 

or+ + Au 
714 

Xe• + Cu 
1076 

Under 
878 
1387 
2080 

Xe + W 
871 

Under 
2012 

2008 2104 

896 

1868 

Ucl& 

1057 1336 
1494 2074 



209 

002 Ar• + Nl n• + Tl 
1~76 2105 966 

PARTICLE INT£RACTIOWS VITI! SOLIDS Ar+ • 0 • cu e • W03 
S76 .eo8 

Sputtering by £1ectf'ona 9 Neutrofta 9 and 
Hoavv Particles (total •-oval Ar+ + Pb e • XeF 2 + Si 3 N., 
coefflcleats) 74fi 1674 829 

Ar• + Pd e + XeF 2 • 510 2 
21~5 829 

Ar + Cu Ar• + ~e H + c 
3n7 2105 1361 

Ar + 51 Ar• • 51 H + Fe 
435 2"64 2057 308 

Ar• + Ag Ar• + Sf + Pd H + Ko 
745 1089 1100 1562 308 
1674 2105 

Ar+ + SIC H+ + Au 
Ar• + AI 134ft . 847 

745 1569 1674 
Ar• + Sn H• + Be 

Ar• + AI + Pd 2105 554 
1562 

Ar+ + ss ·H+ + Ko 
Ar• + At + Pd + Sl 2092 847 965 

974 
Ar• + Ta 2 0 5 H• + Nl 

Ar• + AI + Sl 977 847 
1562 

Ar+ + Th H• + ss 
Ar• + Au 2105 1341 

2092 
Ar• + Tl H• + To 

Ar• + Au+ Cu 966 2105 965 
975 

Ar+ + v H•• • Mo 
Ar• + Au + Nl 2105 1169 

975 
Ar+ + Xef" 2 + Sl H,• . ns 

Ar• + 81 829 557 957 
2105 

Ar+ + Zn He + Cu 
Ar• + c 21~5 3ft? 

2105 
As+ + Ag He + Fe 

Ar• + CdS 113 308 
1340. 

Aaa• + Ag He + Mo 
Ar+ + CdTe 113 308 

1340 
Aaa• + Ag He• + Ag 

Ar• + Cl 2 + Sl 113 2105 
829 

B!+ + Ag He• + Au 
Ar• + co + Nl 113 847 

976 
Bta• + Ag He• + Bl 

Ar• + Cu 113 2105 
806 818 909 
971 976 1087 Cl+ + Ag He• + c 
1088 2066 2105 11~ 2105 
2113 

Cia• + Ag He• + Cu 
Ar• + Cu + Nl 11;, 21ns 

8!1 ~00 

Co+ Oa He+ + Ge 
Ar+ + Cu:~Au 912 2105 

1340 
D + Fe He+ • "0 

Ar• + F:r + AI 3~8 847 1169 
829 

D + "0 He+ + NaCJ 
Ar• + GaSb 3ft8 99 

1340 
D+ + Au He• + Nb 

Ar• + Ge 847 2105 
2105 

~· .. c He• + Nl 
Ar' .;. K81" 1661 847 1076 2105 

1340 
D+ +Mo He• + Pd 

~.,.. + KC1 84? 065 2105 
1840 

D+ + Nl He• ·+ Re 
Ar• + NaCI e47 2105 

99 1340 
o+ + Sl He• + Sn 

Ar+ + Nb ~661 l.iuo 
705 t'?t' lU4 
2105 D+ + Ta He• + Th 

965 2105 



co-

210 

He+ + Tl Ne+ + NaCI o.• + Pa 
2105 99 811 

He• + II Ne+ + Nb o.• + Pd 
2105 745 1674 2l05 811 

He+ + Zn Ne+ + Nl o.• + Ru 
2105 1n76 2U5 811 

·Hg~+ + CuaAu Ne• + Pb o.• + Sb 
1a40 745 1674 811 

Kr+ + Ag · Ne+ + Pd o.• + Sl 
745 1100 - 1674 21~5 811 
2105 

Ne+ + Re 0 2 •· :+ Sn 
Kr• + AI 2105 811 

745 1674 
Ne+ + Sn o.• + Ta 

Kr+ • 81 2105 811 
2105 

Ne• + Th o.• + Te 
Kr+ + ~ ~105 811 

MftG 
Ne• + Tl n1 t ·+ Tl 

~r· • c~ 2\05 All 
1674 

Ne• + w o.• ·+ u 
Kr+ + Cu 2105 811 

2105 
Ne+ + Zn o.• + v 

Kr+ + Ge 210~ 811 
21~5 

Nl + 0 2 o.• + II 
Kr+ + NaCl 912 811 912 

99 
Nl+ + Nl o.• + Zn 

Kr+ + Nb 1076 811 
745 1674 2105 

0. c o.• + Zr 
Kr+ + Nl 1361 811 

1076 2105 
\ o• + Nl P+ + Ag 

Kr+ + Ph 1076 11~ 
745 1674 

o.• + Ag Pz• + Ag 
.K'"+ + Pd 811 113 

2105 
o.• + AI PERT + Cu 

Kr+ + Re 811 307 
2105 

o.• + B ~~· I ~g 
Kr+ • Sn 011 113 

2105 
o.• + Bl Sb+ + Au 

Kr+ + Th All 113 
~103 ,, .. + r. g-· • !I• 

Kr• +TI 811 11G 
21n5 

o.• + Co Sb2 + + Ag 
Kr+ + II 011 912 11~ 

21011 
o.• + Cr Sb~• • An 

Kr• + Zn 811 113 
21ft5 

o.• + Cu Sb2 + + Pt 
n + Au 811 113 

7~5 

o.• + l'e Sb 31 + + Ag 
N I c 811 113 

1361 
o,• + Ga Sb31 + + Au 

Ne+ + Ag 011 II~ 
745 uno 1674 
2105 o,• + Ge Sba+ + Pt 

811 113 
Ne+ + AI 

745 1674 o,• + Hr Se+ + Ag 
911 113 

Ne• + Bl 
2105 o.• + Mg Se2 + + Ag 

R11 113 
Na+ • c 

2105 o.• + Mn T + l'e 
8l1 30e 

Ne+ + Cu 
2105 o.• + Mo T + Mo 

8l1 308 
Ne+ + Ge 

2105 o.• + Nb Te+ + Ag 
811 113 

Ne+ + Mo 
956 1658 o.• + Nl Te2 + + Ag 

All 912 113 



211 

W + Oa- xe+ + NoCI x.• + Th 
912 99 2105 

Xo + 51 xe+ + Nb xe+ t- Tl 
435 21"5 2105 

xo• t- Ag x.• + Nl Xo• + II 
110" 21~5 1~76 2105 2105 

Xo• + 81 xe+ + Pd Xe• + Zn 
21~5 21ft5 •2105 

/ 

Xo• + c Xe+ + Re Under 
?.105 21"5 880 973. 1082 

xe• + Cu Xe• + Sn 
21~5 ·2105 

xe• + Ge -: 
2105 



212 

D03 Ar• + Zn Kr+ + Th 
21ft5 2105 

PARTICLE lNTEPACTlONS VlTH SOLIDS Co+ + Ta Kr+ + Tl 
1na:. 21Q5 

SputtePed Pa.tlcl• ChaPge and Quentu• 
(E•elted) State Dhtrlbutlon Cu+ + Cu Kr• + w 

1nan 2105 

e + co + w Kr• + Zn 
1554 21r.5 

Ar + Sl 
M He+ + Ag Ne + Sl 

2105 eo 
Ar+ + Ag 

10e9 2105 He+ + 81 Ne• + Ag 
21Q5 2105 

Ar+ + AI 
2ilo He• + c Ne+ + 81 

?.1n5 210~ 
Ar+ + AI.O. 

230 He+ + Cu Ne• + c 
211!5 .210S 

Ar+ + •• 
e04 He+ + (;~ Ne' • I..U 

21"5 2105 
Ar+ + Au 

e04 He+ + KCICsCl Ne• + Ge 
510 2105 

Ar• + Be 
21, He• + Mg Ne• + Nb 

1168 2105 
Ar+ + 81 

21Q5 He+ + Nb Ne• + Nl 
21~5 iJQ5 

Ar+ + c 
2105 He• + Nl Ne• + Pd 

21ns 21"f: 
Ar+ + Cu 

97 e04 1772 He+ + Pd Ne+ + Re 
1e24 2106 21ns 2105 

Ar+ + CuO He+ + Re No• + Elll 
177Z ~1~5 155S 

Ar+ + Go He• + Sn Ne• + Sn 
en4 21n5 2105 

Ar+ + Ge He+ + Th Ne• + T~ 
2105 ,,n~ Ho5 

Ar• + KC1CaC1 II a• I " Ne+ + Tl 
!!lU 2105 2105 

Ar• + Mg + AI He• + w Ne+ + w 
2nas ?tn~ Z105 

A,,, "" Nb He• + Zn Ne+ + Zn 
2105 2105 2In5 

Ar• + Nl Kr • 51 a.• + ~g + A1 
2105 An 20ee 

Ar+ + 0 + Cu Kr• + Ag Xe + Sl 
15.44 2105 en 

Ar• + Pd Kr+ + 81 ••• + Ag 
3106 2105 ,,n!; 

liP+ + He Kr+ + c Xe 1· + 81 
?.10~ 21Q5 2105 

nr• • Sl Kr+ + Cu Xe+ + c 
eo e04 21n5 21QS 

Ar• + SIH Kr+ + Ge Xe• + Cu 
1655 21os 2105 

Ar+ + Sn llr+ + Nb xe• + Ge 
3106 2105 2tn5 

Ar+ + ss Kr+ + Nl Xe• + Nb 
80~ 21Q5 nns 

••• + Th Kr+ + Pd Xe• + Nl 
2105 2105 2105 

Ar+ + Tl Kr+ + Re ... • Pd 
2105 ZI05 2105 

Ar+ + v Kr+ + SIH Xe+ + Re 
2105 1S55 2105 

Kr+ + Sn Xe• + Sl 
2105 80 

-~ 



213 

le+ + SIH Xe+ + Tl Review 
1655 21~5 ?81 ?82 

le• + Sn Xe• + v Under 
2105 2105 ) 90 893 1066 

Xo• + Th xe• + Zn 
2105 2105 

., 



214 

D04 D~~ + AI e + P2 0s 
736 831 ·:. 

PARTICLE INTDIACTIORS IIITH SOLIDS Da• + Au e + pbl 0 
736 1011:1 

Secondarv Electron Ejection 1111 Heavv , .. 
Partlclae •d £1-trone Da+ + C!' e + PbS 

. 736. 1on 

o.• + Cu • t RbBr 
736 1053 

Ar+ +AI 
807 810 10e4 · o.• + Ll e + Rbl 

-736 1053 
Ar+ + AuSI· 

2065 e + Ag . e + Se 
1721 1053 

Ar• + BeD 
2081 e +· 

~m 
e +: Sl 

tiJn H8l ,11i4!1 
Ar• + Cu 

88 '88 88~ " .. ~· 0 I Tl 
t8fl8 1~" ~1? .! ~~ 1 )fi ., nn 

1771 
RP• • \..U31 . ~ TIN 

2065 e + Ar+ 16 
tela 

Ar• + GaAs e + v.o. 
1832 e + Au 8:11 

1053 17Zl 
Ar• +Ge ·H + Cu 

883 e + BeO 1991 
2081 

Ar• + lnP H+ + Ag 
~nz " .+ CdS 736 

1053 

~·· • Llr H+ + AI 
2081 e + Cal 736 807 

tns3 
Ar+ + Mg H+: + Ar• 

807 1084 e + Cu 1618" 
1ft 54 17Zl J: 

A•+ • NISI H• +•Au 
2065 e + Cui _665" "736. . 1,064 

1053 
Ar• + PdSI H+ + Cr·. 

2065 e + GaP \ ?:S~) 
100 

Ar• + Sl H+ + Cu 
883 1084 1563 • + Ut! 4!14 . 1'0~' 1~!11 
2065 1053 

H+ + Ll 
Ar+ + SIC e + KBr .736 

2065 1053 
It• + Mg 

Ar+ + SIH 6 + K~l "007 
2065 ~·~~" 

'Hz• +· Ag 
. ArZ+ + Cu e + KI 736" 

88 1"53 
. Hz• •·. AI 

c .. + Cu e + LIF 736" 
434 1053 2091 

Hz f. + Au .. 
c•• + Cu e + Mg .. 665. 736" 

434 100 .. 
H.,• + CP c•• + Cu e + :Bg "736. 

·~4 qu .... + Cu 
cu• .• . cu e + Mo 736 

1618 ~:'~'. tA7.~ Z)75 
Hr• + i.l 

D• t Ag e + NaCI 736 
736 1"53 

K- ,. tu! · 
D• + AI e + NaT 199-1 

?J6 1053 
M~• • r:u· + ·"ft 

D• + Au 
" + Nb 760 

736 16 2,61 .... + co + w 
D• +: Cr e + Nb2 0s lOS:. 

736 1€ 2,61 
He• + Nl o• + Cu e + Nb3 Sn 890· 

736 16 
He• + P.d 

D• + Ll e + NbN 76" 
736 16 

·He• + w 
oP.• + Ag e + NIO 109. 

736 eng 
He• + Ag 

. 736" 



He• + AI 
736 807 

He+ + Ar+ 
1618 

He• + Au 
665 7~6 

He• + c 
711. 

He• + c. 
736 

He+ + Cu 
665 736 

He• + K+ + Nl 
1559 

He• + Ll 
736 

He+ + "g 
8"7 

DOS 

PARTICI.~ TIITERACTIONB IIInl OOLIDS 

Photoelectric EJection of El•trone 
(coerrtclenta) 

hv + Ag 
4 1333 

h10 • AI 
4 

hv + Au 
4 422 

hv + Au + Pd + Qua'ttz 
422 

h" + 81 
1~51 

hv + ·Bt.Te 8 
.1051 

hv + BII~ 
1~51 

h• • c 
4 

"'I .. '='• 
M9~ 

hv + CaBr 
849 

hv + CoCI 
849 

hv + CaF 
849 

·Dos 

PARTICLE INTERACTIONS IIITH SOLIDS 

Reflection of Electron• fro. Surface• 
(c-rflclenta) 

e + AI 
817 

··.-····· 

215 

He+ + PtSI 
€~5 

He• + Z• 
6~5 

~·· + AI 
e•7 

~·· + Cu 
1~19 

~·· 
• ·fllg. 
8f!7 

~ .. 
+ ~· 15~~ 

No+ + AI 
807 

lie+ + A1"+ 
1F18 

"" + Cst 
P.49 

h .. • eu 
4 
1334 

h .. + GaAa 
114!1 

hv + H2 • 
1~~2 

h" + In 
1ti5t 

h" + TnSb 
t~51 

h., + tnSe 
1ft$1 

h" + JCI 
P.49: 

"" + l(f". 
849 

h11 + ICT 
e49 

hv + Nt 
1~61 

hv + Pb 4 . 

hv + Pbiz 
1•51 

h .. + Pd' 
4?.?. 

h" + RbBr 
P.49 

e + Plo 
1822 

e + MoS1 
615 

e + Nt 
tel?. 

e +, NIO 

'"so 

~085 

/ 

969 

Nl 

1557 

1~51 

1~6) 

2079 

1059 

1331 

Ne+ + Mg 
807 2085 

Ne+ + Sl 
UIE3 2~85 

Xe• + AI 
80? 

Xe• + Cu 
1618 

Xe+ + P.g 
8"7 

Xe• + Sf 
1563 

U~def 
816 

h" + PbCI 
A49 

h .. + RbF 
849 

h• + Rbl 
849 

h• • s 
4 

hv + Se + Nl 
1048 

h~ + Sl 
4:i3 1048 

hv + Sn 
4 1~51 

h• +.SnS1 
1"51 

h• +To 
4 

hv + TI00 
9fi8 

h• +·II 
2082 

hv + ZnCI 0 
UOl 

hv + ZnF2 
11'E2 

~" + Z• 
4 

Under 
2~73 

e + Sl 
1181 

e + Sn 
815 

~ + " 766 

Review 
428 

Under 
. gf) 

2082 

2088 

·'· 

' 

•, 

\ 

\ 
\ 

. ;_;.·:~ .;:,·,.:: .. 
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DO? H+ + P.:b He+ + N! 
2104 892 1785 

PARTICLE INTERACTIONS WITH SOLIDS H+ + tJt He• + Pt 
892 892 1342 1553 

Reflection of Heavv Partlelea fPoa 
Surfaces (total Peflectlon H+ + Pt He+ + Sl 
coefficients) 883 892 21Q4 

H+ + Sl He+ + uo, 
15"5 2104 560 895 

Ar + llf H+ + II He+ + II 
lQZ ?.25 q92 13!7 225 esz 

Ar + II H+ + W03 He+ + we., 
516 ~'Zfi 225 

Ar + IIC ~~ H, + Ag Hg + LIF 
516 103 107 

Ar• + Au H. + l.tr Hg + Nef 
796 1~55 107 

Ar+ + cu H1• 'I' Nl r.• .. r::·"· 97 111 785 1"4~ aoa; 
896 1fi76 168i 

H- + Cu K+ + ~g 
Ar+ + Nl 1991 2009 

1n14 1339 1?E5 
He+ Ag L f+ + N+ + Cu c• + Nl 1~3 866 

892 
He + c N+ + Au 

c• + II A'7 9~ 1568 796 
892 1784 

N+ + Cu 
D + LIF He+ Cu 2~2 

1n1 1568 11119 1047 

D + Nor He + ur 
N•+ + Au 

796 
107 1568 474 156S 

No+ + Ag 
f)+ + c He + Naf' 885 1566 

1661 1662 n91 1668 
Ne + LIF 

D+ + Nb He + NIO 102 
21n4 73A 

Ne + II o• + NbO He + Sl 474 516 
'71>4 7Q!Ci 435 

lie • we 
[)+ + Sl He .. w 516 

1661 2104 616 094 
Ne+ + Cu 

II I Cu He • we 96 
11191 516 

Ne+ + Nl 
H + H~O + KCI He+ + Au 1/6::) 

1568 892 
Xe + Pt 

H + LIF He6 + Cu 1500 
1568 1553 

Rev lew 
H + Nor He+ + GaSb 210.5 \ 

1568 2"78 
Undet 

H+ + Cu He• + Mo 94 95 101 
1991 8\1~ Ul 11!6 8811 

1058 1564 1773 
H+ + Go He• + Nb 2084 

1337 21~4 

I!+ + Mo thsl I· IILI/1 
919 1553 



DOS 

PARTICLE INTERACTIONS WITH SOLIDS 

Charge and Qoantu• State Dletrlbutloae 
of Reflected Heavw Particles at 
Macroscopic Distances fro• Surfaces 

D09 

Ar• + Cu 
?.02 783 

B•• + Sl 
207 

D+ + Cu 
1828 

H + Cs + Mo 
1395 

PARTICLE INTERACTIONS WITH SOLIDS. 

De-eae It at ton, Neutrallzat lon9 

Ionization, or Dissociation or 
Particles Interacting with Surfaces 

co + co,. + Au 
1977 

co + C02 + Au + Pt 
1977 

CD + C0 2 + Pt 
1977 

D10 

PARTTr.l.f. TNTERACTIONS \liTH ~OI.IP~ 

Interaction PDtentlale Between Surfaces 
and Free Particles Located External 
to the Sur race (elect rona and t-eav~ 
part lc les) 

Ar + C 
4.93 

H• + Cu 
1314 

H+ + Ge 
1314 

H+ + 11o 
1314 

H* + Nl 
768 

H+ + Pt 
1314 

H+ + Sl 
1314 

H+ + T• 
1314 

H+ + Under 
t:,99 

He+ + Au 
7?. 

co + llu 
~flA 

Dy + w 
1?64 

Gd + W 
1764 

H• + Au 
1n1a 

H• + r 
1n1a 

Ho + w 
1764 

H + C 
17?A 

H, + c 
t71a 

H• + re 
:!84 

He + " 
1551 

217 

He+ + c 
1BZS 204 

Ho' + Nl 
93 

He+ + Pb 
1425 

He+ + Under 
1399 

N+ + Au 
72 

N+ + c 
21!01 

Ne+ + Cu 
96 

Rev lev 
2Q5 

Ll• + Ph 
92f) 

Ll• +To 
920 

OH+ + c 
. 749 

Tb + W 
17€4 

Under 
10F6 1081 

Kr + c 
493 

Ne + c 
4~;) 

Xe + c 
493 

1 ?78 I?A4 
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Dll o. + Re NaD + Cu 
1761 1780 

PARTICLE INTERACTIONS VITH SOLIDS H + V + Th Ne + W 
1167 871 

Stlclllno Coefficient. (thennl ,.,...,glee) 
Ha + Fe NH0 + Fe 

2110 2120 

Ha + Pt NO + Re 
Ar + V 444 2119 

871 
Ha + Rh NO+ ~h 

Br1 + II 925 1765' 2112 
946 

Ha + Ru o. + AI 
CH• + Nl 1782 1768 

1769• 
Ha + V o. + Cu 

Cl + Fe 925 1780 
1766 

HaD + In o. + In 
Cla + W q71) no 

IIU 
... u • H6 o. + Me 

cu + Fe 2119 lit DO 
2116 

Ia + V o, • Re 
co + ro + I( 946 2117 

1762 
l(p + v o • • 81 

CD + tn 871 1771 
970 

N + Cu o. +II· 
CD + Pt 4?1 1763 

2116 
N • r. Ke + Cu 

co + He 177G 1776 
1761 2117 

N+ + Cu Xe + Pd 
co + Ru 4?1 1779 

1781 
N2 + Rh .Xe + V 

co + II 925 871 17fi~ 
1763 

Na + II Undef 
co. + In 925 110 13:15, 

970 

012 e + Fe H• + Sl~z 
1504 Ill eO 

PARTICLC INTERACTIONS IIITH SOLIDS c + Gll!ie "·· • N8CI 

Electroaagnetle Radiation Induced bw 
21~2 780 1682 

Electron or Heawv P•rtlele I•pact on e + "" lfe+ + NaCI 
Surfaocu• 1£;04 780 

e + No He+ + 510 0 
778 16eo 

Ar+ + Basu. e + NaCI N+ + NaCI 
725 7M 780 Hl82 

Ar+ + Ho . . "'' N+ • uo. 
lf'i~R 1504 1680 

Ar+ + Sl e + Sc u .. • .a. 'loCI 
• ~17 1P.I'14 780 1682 

c+ + AI e + Tl Q+ + Ag 
1147 1504 '""" 

t+ + c e + v o• + Sl 
1147 1f;ft~ U6£ 

c• + Nl H+ + AI o• + Sill• 
1147 1147 16e~ 

e + AlN H+ + c Pb + Pb 
1090 1147 134 

e + Co H+ + NaCI Review 
1504 78ft 1682 7911 

e + !!r H+ + N.l 
1504 II47 
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013 e + CH• + ss e + 0 + Mo 
~72 ,7J4 887 96? 

13~2 1767 
PARTICLE INTERiiCTIONS WITH SOLIDS e + co + Mo 

2111 e + 0 + w 
Desorption or Oo.o6o tro11 Surfaces 91 17?7 2087 

e + CO + Nl 
1~8 e + 0 2 + Ho 

2111 
e + co+ ss 

Ar• + CH 4 + ss 972 e + 0 2 + w 
972 15£5 

e + co + w 
Ar+ + co + ss 177~ e + SrO 

972 734 
e + COz + ss 

Ar+ + CO:r + SS S72 e + W0:1 
972 808 

e + H + Ho 
Ar• + H:t + ss e87 e + ZnO 

972 734 
e + Ho + ss 

Ar+ + Oz + Nl 972 Ho + Cu 
971 846 

e + H2 +· W 
o• + c 1567 Hz + Nl 

1661 846 
e + HgO 

o• + 51 734 hi' + H2 0 + Glass 
1661 879 

e + 0 + CdS 
e + BoO 1M6 

734 

D14 f'e+ + ss n + Zr + Nb 
1665 666 

PARTICLE INTERACTIONS WITH SOLIDS' He+ + AI n + Zr + Sn 
744 555 

Blistering, Voids, ond Surface Strain 
Ia Metals He+ + c N+ + Nl 

2n3 959 

He+ + Cr + Nl Nt+ + f'e 
784 1665 

AI+ + AI 
1077 He+ + Nb Nl+ + Nb 

e3o 958 559 
c•• + ss 

65 553 He+ + ss Nl+ + Nb + Tl 
2?.11 784 559 

Cu+ + Nl '' 67 He+ + Zr Nl+ + Nl 
226 66 67 1077 

o• + cu 
1659 n + AI Nl+ + ss 

tn77 1665 
e + Cu 

1097' ft + Fe Nt•+ + ss 
1665 1655 65 553 

e ·•· ~~ 
'65 1077 1667 n + 55 Undet 

959 960 1655 789 1071 1663 
f'e+ + f'e 1666 16E4 

1565 
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D15 H• + 'Re n + ss 
ant 223 224 1577 

PARTICLE INTERACTIONS VITif SOLIDS 
157a 1690 

H+ + Nl 
ant n + v 

Radlat I on Oaaage In "etals 15S4 
hv + Pd + Sl 

trga n + Zr 
?.22 1660 

hi< + Pt + Sl 
Ar• + res 1~9a n + Zr • Nb 

549 lGGn 
He• + AI 

Ar+ • res. nt 133a N+ + Sl 
549 1079 

He+ + Mg 
Be+ + Be 116a Nl + AI + Mn + Tl + Cr 

801 1572 
He• + Nl 

Be• + Nl 558 Nl+ • BA 
aot RO! 

H&l + Nl + r: .. 
o::• • w 11\7 ... Nit + Nl 

1671 ~~~ 117 Aft! 
In• I "• c•• + 55 1133 Nt+' + Nl + AI 

64 65 1589 
Mo+ • v 

Cr• • v gnt Nl+ + Nl + AI + llg • 51 
9~1 1591 

n + AI 
Cu• + Nl 1575 Nl+ + Nl + 51 

67 1572 1589 
n + Be 

Cu«t+ + Ho a•t Nl+ + ss 
1594 lS77 1590 

" + r; 
D+ + AI 1593 Nt•• + SS 

1338 64 65 
n + re 

e + Ag ?43 o.• + res 
7a7 549 

n + Ho + Tl 
e + AI •. Zn 1574 o.• + FeS 2 

1576 549 
n + Nb 

e + Cr 742 .,. + " 
tMn 901. 

n + Nl 
e + Cu 8nt Revle• 

787 1072 1678 1585 1592 
2101 n + Nl + r.:r + •• + AI + Tl 

ISBa Unclef 
e + cu + Be 793 797 1073 

1571 n + SIC 1!179 1580 I Sill 
159:'1 15a2 1583 1686 

e ~ ss llleT IOU 
65 

D16 H + Ag In• + Jl!o 
6?2 1133 

PARTICLE INTERACTIONS VITif SOLIDS H + Cu llo• + ss 
672 2097 

Particle l•plantatton In Metals 
H + Pd N• + Ta 

~n 664 

If • Pt Nl• + ss 
cr• + ss 672 20S8 

2097 
H+ + Fe Tt• + ss 

D• + Be 2n99 20S7 
6a 

It,.,. •. ~. V•ulaw 
D• • c 919 1091 

1661 1662 

""' +Hu Uihtof' 
D• + Sl 919 

1661 
661 2095 2096 

He+ + Nb 
958 



221' 

D17 Cp+ + ss l(p+ + TeaO. 
2097 108 

PARTICLE INTERACTIONS VITH SULIDS • + CO + Nl Mo• + 55 
108 2097 

Electron-, Ian-, llftd Photo..-Indoced 
Ch .. lcal Chang .. to SuPfae .. • + co. + Nl "·· ·+ Co 

108 1;33 

• + GaP + Zn "·· + CP 
1129 633 

Ap+ + Ag + Au 
894 980 e + NaCI Na• ·+ Cu 

1783 633 
Ap+ + At + Pd 

1562 e + SIOa Na• + Fe 
1388 833 

Ap+ + AI + Sl 
1562 e + Ta 2 0 5 Na• 

+ "" 432 633 
AP+ + c 

2114 e + wo, Na• + Nl 
432 633 

AP• + CF 
2114 e + Xef2 + Sl~~• Nz• + PdAg 

829 10E5 
AP+ + Cla + 51 

829 e + XeFa + SIOa Na• + 51 
829 2091 

AP+ + Fa + A1 
829 H,• + ss Nz• + Tl 

S57 633 
Ap+ + Fe + CP + Nl 

978 hv + Baf'z Nz• • v 
11~2 633 

Ap+ + Nb + Sl 
1150 h• + CeFa Na• + Zn 

1122 633 
Ap+ + NbO 

979 h~ + LIF Nl• • 55 
1122 20s9 

Apt + PdAg 
1085 hv + Mgf'z o.• + Te 2 Ds 

1122 108 
Ap+ • 51 + Pd 

1562 h~ + PrF 3 Tl+ + 55 
1122 2097 

Ap+ • ss 
978 h~ + SlOz Xe• + c 

1122 2114. 
AP• + TaaOs 

106 977 .... + Tl xe+ + CF 
11125 2114 

AP+ + XeF2 + 51 
829 h" + TlOa xe• + TaaO, 

1545 106 
e• + va. 

1831 h" + ZnSe Revle.-
1122 1570 

CF 3 + + Sl 
+ ZrOa 2118 .... 

1122 

£01 
' • ~St3 Undef 

l~t!fr 694 717 718 
9~1 

ELECTRON-PARTICLE INTERACTIONS Rev I ev 
e~~ 

General 

e • H 
999 1954 
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E02 e + CaF e + LlF 
1870 1296 1866 1870 

/ 
ELECTRON-PARTICLE INTERACT lOllS e + CaOH e + LlH 

674 1866 
Elaotlc Collloloao 

e + FH e + "g 
1174 1586 1493 

• • H e + "a• e + At••• 284 1277 U91 149:J 
1042 1493 l&H 1945 

2125 e + N 
e + Ar 1491 1493 

252 672 610. e + II Seq 
715 765 1493 1845 e + N .. 
1605 1493 

e + "· e + Bo 245 256 4U· e + "• 1493 1278 1539 1695 166 483 696 
1174 Ul!t 16011 

e + Bo+ 0 I "·- 11567 19HI 1917 
11V3 1695 

e ~ Ne 
6 + Be e + II- 1493 

r.ll& llG!I 
e + Ne 

e ~ u;s e + HBr 262 672 716 
385 1870 766 1279 1493 

16011 
e + BF e + HC1 

1174 385 e + ""· 266 
e + c e + He 

1493 82 231 241 e + NO 
252 570 677 1433 1434 

e + c•• 15ft8 716 755 
1493 1"117 1009 1277 • + 0 

13~3 1450 1491 1491 1493 
e + Ca 1493 1535 1536 

1493 1855 1955 •• o>+ 
1042 

e + ca• e + I( 

1493 1461 1493 e + OCS 
1903 

e + CH• •• Kllr 
14!0 1870 e + Rb 

1493 
• • co • • KCI 

1174 1257 18?11 e + sr. , .. ICOG 
e + co. ". &'1)11 

?.fi:'l ~ 1?~1 tOOT 574 • • Gr 
1903 1962 1493 

e + Kr 
e + Ca 572 1493 e + Ri ... 

1423 1493 149~ 
e.+ Ll 

e + CSa 296 1277 U93 e + Xe 
·19~3 672 1493 1965 

e + Lla 
~422 

:.· ··~':':' ')l'' •> .,,') :··{· 
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£03 e;+ cr. e + HoD 
~4~ 328 1492 15ll 

ELECTRON-PARnCL£ 
20~1 

tiiTERAqtONS e + CH• 
l:l44 e + "•s 

EacJtatlon 2C31 
e + CH:. 

243 e + HBr 
1258 2031 

e + Cl'l 
e + AI 24~ 3?0 497 e + HCI 

158 1454 1432 152? 1258 1492 2031 
2f'\~? 

e + Atl.t+ e + HCN 
1042 e + co. 212 

185 243 253 
e • AIN 49? 1561 1362 e + HD 

619 2~5? 21)7 ~~~I 

e + Ar e + cos e + He 
131 2?0 49? 24~ 242 268 269 
5?2 13n4 1445 285 286 298 
1493 1498 1605 e + Co 299 426 49? 

155 1493 5?0 652 682 
e + Ar6+ 1009 1242 1252 

19?2 e + r.ar 13~4 1411 1491 
1492 14$3 153? 1609 

e + A,..t~+ 1849 
1382 e + CsOH 

5?4 e + He• 
8 + Art.J+ 264 13?? 1452 

1382 8 + Cu 1?99 
1?2? 

8 • Ar•• t e + He+ 
19?2 e + Cu Seq 19E1 

19?1 
8 + B• e + He-

1n32 e + n. 1102 
49? 1031 184? 

e + Ba 195« 8 + HeH+ 
1493 1344 

e + n.n 
• + Ba• 32R e + HF 

1493 125e 
e + r. 

e + Be 1914 e + Hg 
268 1032 562 

e + Fe•• 
e + Be• 125 e + tn 

1493 158 
e + Fe••• 

e + Be•.• 19?2 e.+ K 
1684 155 ??9 1451 

e + Fe IS+ 1493 185n 
e + c 19??. 

120 619 1493 e + KOH 
e + Fe .to+ 5?4 1892 

e +·C• 134!! 
120 13?0 e + Kr 

a + feZJI+ 49? 5?2 1304 
e • c••. 986 19?Z 1445 1493 

1~32 19?2 
e + feZ It+ e + ICI'"• 

e + c•• 1814 1971 19?2 
5?8 986 1236 
1413 UTt • + Co e + ~r••• 

156 19?2 
e + c•• 

Gezt 1849 e + .. + Kr••• 
19?1 19?2 

e + C2 H.a 
243 1260 e + H e + Ll 

26? 268 2?3 155 426 1102 
e + CaH• 297 682 1012 1493 1846 196? 

243 1491 1493 1653 
1966 2006 8 + Lt+ 

e + Ca 1684 1849 
436 779 1493 a + H• 

264 13?9 a + Ll Seq 
e + Ce+ 1~?1 1HR 

1493 e + H + h• 
1989 • + i.tf' 

e + ca•• 1295 
IY'i~ • I ti lleq 

124" 12H _.e + "g 
e + ca•"• 1493 11525 

1362 e + "• 
245 246 255 e + "g+ 

e + CatS+ 280 339 497 1363 1493 
1382 57; 1031 1329. 

1539 184? 1889 • + Mg•• ... Cd 1956 2031 1363 
669 

• + Mga+ 
t3e3 
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e + flfg"+ e + Ne•• e + s .. 
1363 1363 1363 

e + flfgt+ e + Ne&+ e + SID+ 
13~3 1363 2018 13E~ 

e + flfg 6 + e + Ne"'• e + s••• 
13~3 1353 1972 13E3 1972 

e + Ng'+ e + Nf!a+ e + SIZ+ 
1363 1:!,:;~ 13E3 

e + flfg•• e + Ne•• e + ga:t+ 
1363 1363 136~ 

e + Jltg•+ e + NH, e + s••• 
1363 2~31 1363 

e + fifgiO+ e + NO ~ + SIIS+ 
1:16~ 16~? 1363 

e + filfgll+ e + 0 e + Sb 4 
1363 12" 1284 1191 54e 

1493 210~ 
• + Mol I+ e + Se 

1!1'11 19?~ e + o•• 1522 
1352 

e + MollO+ e + sr. 
1972 e + o•• 1EC5 

19?:? 2011 
e + tto••• e + Sl+ 

-~!!§..- e + 0 .. 120 
fi94 ton IH2 

e + N e + st•• 
1491 1493 e + 0 .. 19?'. 

5?8 12:16 
e + N+ ~ + SJIO+ 

120 1359 e + o•• 19?2 
69'\ 1684 H49 

e + Nl+ e + 5112+ 
115 120 1699 e + 07+ 1849 

1~42 
e + N>+ e + Sr 

U32 e + o. 255 1493 
1284 

e + NH e + Sr+ 
5?6 1236 1~22 e + Pb 1493 
1493 2018 1999 

0 I ht 
e + No e + ~~~ 548 

28? 49? 611 !~~ l4ll3 
1\~A ~,1, 1106 e + Tl 
1523 16~5 1E2? e + s+ 1511 
1916 191? 11188 1363 
~OGJ. ?.InA ,~·"' • + ur,. 

" .. !,i ... 49 
e + N1 13R'l 

155 1243 1441 e + ,,.,,. 
1493 e + s•• 986 

1383 
• + Nat'• . . .. ~ . 

1972 • I e~' 49 
1363 

e + Ne e + Xe 
497 572 1279 e + s•• 49? 1172 1304 
1280 1304 14~3 1363 14\Q., 1PPO 
1605 

e + 1;6+ e • xeo~e• 

" + 
Nc+ tl!ti:l • 1971 111?3 
1363 

e + S?+ Undot 
e + NeZ+ I :'II\~ U!tis 

&3CB 
0 + ~·· e + Ne"+ 1363 

1363 

e + Ne•• 
13RJ 1538 IOlZ 



225 

E04 e + n.• e + HD 
760 858 1031 

ELECTRON-PARTICLE INTERACT lOllS e + n.o e • HD• 
328 334 750 858 

Dlaeoolatloa 
e • n.• e • HD2+ 

750 750 

e • "• e .t.· "· e • c.• 497 573 595 287 497 2059 
750 1~31 1847 1956 

2n31 e • "·· e + CaHz• 612 . 750 
750 . e • Ha• 

750 858 1257 e + N 2 H+ 

• • CaH~• 1424 750 764 
750 764 

e + H0 0 e + N2 o 
e + CH+ 328 334 1511 2048 

750 2".~1 
e + NH+ 

e + CH 2 + e + HaO• 750 
75n 75ft ?64" 

e + NH3 
e + CH~+ e + H2 s 2031 

750 281 2031 
e + NO+ 

• + CH4 + e + H,• 612 750 
750 75~ 126? 1540 

e • a. 
e + CHs• e + H-.0• 2059 

750 764 750 764 
e + 02• 

e + Cll e + Hs• 61~ ·1:,0 
497 1267 

e + OH• 
e + co. e + HBr 750 

185 497 2048 2ft31 
2107 Undet 

e + HCI 1259 1296 
e • Do 1•n1 ;!031 

497 1~31 1f47 
1956 e + HCN 

395 
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£011 e + c .. e + Hg• 
1383 16SS 

EU:CTROII-PARTICI.E Jln'ERACT lOllS e + c•• e + K 
1383 779 

lonlaatlon 
e + Ce e + K+ 

779 1968 

•• Cd• e + Kr 

• • Ag 1699 572 
1442 

e + Ce e + Kr• 
e + Air 1325 1699 

1655 
e + Cf e + Kra 

a + AI + At.o11 1325 1025 
1823 

e + c .. e + KrXe 
e + Ar 1M5 lO~fi 

279 57~ 1325 
1605 e + co e + Ll 

1719 1102 
e + Ar• 

1699 e + co. e + Ll+ 
E040 !1H 1!68 

e + Ara 
1025 " + Cs 6 • Ll Seq 

1325 127 152l 2126 
e + Are• 

900 e + Cs+ e + LIZ+ 
1325 273 1253 

•• J\pj(p 
10Z5 .. + Dr e I ~g 

1325 229 1525 
e + Au 

1325 1396 1442 e + res+ e + Mg+ 
1383 1363 1374 1363 

e + Au II+ 
1325 e + Fe&+ e + MgZ+ 

1383 13E3 1383 
e + Au•• 

1325 e + FeY+ e + Mgll+ 
l.:'IR:! 13~3 n~3 

• + AuS+ 
1325 .. + Fee+ e + Mg•+ 

138:1 13E3 1383 
e + Au•• 

1325 e + Fe•• e + MgS+ 
1:18:1 13E3 1383 .... AU•• 

p~~ ~ + fo•o• e ,. fta 6 • 

1383 1383 13E3 
• + Au a+ 

1325 e + f'ett+ e + Mg?+ 
1383 1363 1383 

• + Au•• 
1-'Z~ e + re•z• e + MgtH 

1383 1363 1383 
e + AulD+ 

U25 .. + res:J+ e • Mg•+ 
1383 13E3 1383 

e + Autt+ 
1325 e + l"e'"" e + Mgto+ 

e + Aui~+ 
1383 1363 1383 

1325 .. + retl!!l• e + Mgti+ 
10':'\ 1000 t8ea 11108 

" + B Seq 
121 e + tei•+ e + Mo3U 

1383 1374 
.. + 8a 

na~. ~·I II u I II 
215 254 56~ 1285 1286 

e +· Bo• 037 1241 1954 
1325 e + N+ 

• * Ha- 1 ':'5t; !.'!8) 
e + Be Soq 280 

127 e + N2+ 
0 • Ito 1:i59 1383 21<1'1' 

e + Be.J+ 571 592 917 
273 1253 1099 1256 1285 e + N>+ 

1286 1529 1541 1383 
.. + c 

1285 1286 e + He• e + N .. 
1452 578 693 1383 

e + c+ 
1383. 2137 e + He+ e + NS+ 

2?:< 125J 1383 
e + c>+ 

1383 e + He- e + NO+ 
1102 1:'183 

e + c•• 
578 1383 e + Hg 

1~25 
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e + Na e + o• e + Sb4 
1153 16~5 1?19 1~R3 548 
2059 2063 

e + Q2+ e + Se 
e + N2 0 13R3 1522 

329 2048 
e + o•• e + sr. 

e + No+ 1383 1EOS 
1968 

e + ou e + St+ 
e + Ne 1383 1383 

128 14" 2:!4 
572 579 1280 e + o•• e + 512+ 
1325 1412 1605 578 592 1393 1383 

e + Neo e + oe+ e + sta+ 
1699 1383 1383 

e + Ne• e + 07+ e + st•• 
1363 1383 1383 1383 

e+ NeZ+ e + o. e + SJS+ 
1363 1383 2059 1383 

e + Ne3+ e + pu e + sse+ 
1363 1383 1:!74 1383 

e + Ne•• e + Pb e + Sf?+ 
1363 1383 1325 1383 

e + NeS+ e + PI:RT e + st•• 
1363 1383 ?16 1383 

e + NeO+ e + Pt e + st•• 
13~3 1383 1325 1383 

e + Nel'+ e + Pu e + SJIO+ 
1363 1383 1:'125 1383 

e + Ne•• e + Rn e + st••• 
p63 1383 1325 1383 

e + Ne•• e + s• e + st••• 
1363 1383 1363 1383 1383 

e + Ne2 • e + s•• e + st••• 
90n 1363 1383 1383 

e + Nt+ e + S3+ e + Sm 
1325 1:'163 1383 1326 

e + NJZ+ e + SO+ e + Sr 
1325 1363 1383 255 

e + Nt»+ e + 5"• e + Te 2 
1325 1363 1383 548 

e +-Nt•• e + su e + Th 
1325 1363 1383 1325 

e + Nt•• e + s>+ e + Tl 
1325 1363 1383 1325 

e + Nt•• e + ge+ e + Tt+ 
1325 1363 1383 1325 

e + Nil'+ e + s•• e + II 
1~0!5 1~Fi~ 1383 1014 1325 

e + Nl e+ e + SIO+ e + le 
1325 1;,63 572 

e + Nt•• e + s••• e + Xe• 
1325 1363 1699 

e + NfiD+ e + s••• e + lea 
1325 1363 1~25 

e + Nil I+ e + s••• e + Yb 
1325 •1363 1325 

e + Nl I I+ e + s••• e + Zn 
1325 1363 917 

e + Ntta+ e + SIS+ Undef 
1325 1363 603 1654 

e + 0 
1285 1286 1864 
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£06 e + Fett+ e + N3+ 
1383 1383 

EL ECTRDN-PARTI CL£ INTERACTIONS e + fet2+ e + N'~~+. 

1383 1383 
Recoablftatlon (eteetPon-lon) 

e + re•~• e + NS+ 
1383 1383 

e + felllt+ e + N•• 
e + AJ2+ 1383 13P.3 

1497 
e + FeiS+ e ' N" 

e + Alit+ 1383 1383 
'1358 

e + ret&+ e + N•• 
e + Art•~ 1383 612 ?50 

1358 
e + fe23+ e + N2 D+ 

e + c• 195 663 1814 126 
1383 

e + H+ Seq e + N2 H+ 
e + C2 + 1.381 I?R ?~0 764 

1383 
e + ;~6 1!: + Nq+ 

e • C"• AS. A l't!4 nr.o 1:1bo 
l~H:l 

e + H2 o 0 + NeZ+ 
e + c•• 48 13E3 1383 

1358 1383 
e + HzO• e + Nell+ 

e + c•• 75~ ?64 1363 1383 
1383 

'e + H.a* e + Ne•• 
e + c .. ?50 13E3 1383 

1383 
e + H30+ e + NeS+ 

e + c.• ?en 764 1363 13R3 
?fiO 

e + HD+ e + Ne6+ 
e + C2Hz• ?50 858 13E3 1383 

?50 
e + HD2 + e + Ne?+ 

e + CaH1 • 75n 1353 13~3 
?50 764 

_, • Hfl!+ e + Ne•• 
• + ca++ 1649 1353 1383 

1497 
e + K+ e + Ne9+ 

e + CH+ 1fi15 1363 1383 
750 

e + Ng+ e + NeiO+ 
e + CH.• 

?so 
1~63 1333 1497 1383 

" + Mg2+ e + NH+ 
e • cH.• 1363 1383 1'60 

750 
e + flfgJ+ a ' Nlli 

e + CH,.+ 1'!~3 130:1 48 
?SO 

e + Mg'~~+ A + NO• 
e + CH5 + 1363 1383 612 750 

?50 764 
e + MgS+ e + o• 

e + Cl•• 1353 1383 1383 
1497 

e + Mg6+ e + o•• 
8 + co. l~R'l 1363 1383 

48 
e + Mg"+ e • u•• 

e + n.• II'~ :I !~93 13~:'1 
7&~ 06~ 

8 + Mgll+ • + Qlt-+ 
e + o,• 13R~ 1363 1363 

?50 
.,· + "g•+ e + o•• 

e + feS+ 1363 1383 13e3 
1383 

e + MgtO+ e + o•• 
e + Fe•+ 1363 '1383 I '\f:.'V ·tO oil 

1383 
e + Mgit+ e + OH 

e • t'e ,. 1363 1383 13e3 1649 
1383 

e + Mo32+ e + 0•,. 
8 .. Fe•• 1685 1383 

138~ 

e + Mo'O• e + 02• 
4! + Pe•• 1358 612 760 

1383 ., • N' ;, + OH+ 
A + F•ta• 1359 ?50 

1383 
e + N2+ e + s• 

t:i59 1383 1363 1383 
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e + sz+ · e + s••• • + 81 7 + 
1363 1383 136!'1 1383 

e + s•• e + gtll+ e + sa•• 
1363 1383 1363 1383 

•• s .. • + s••• e + st•• 
1363 1383 1363 1383 

e + SS+ e + s••• e + SilO+ 
1363 1383 1363 1383 

e + so+ e + st• e • Silt+ e + N• 
1363 1383 1383 1383 

• + S"+. e + st•• • • st••• 
1363 1383 1383 1383 

e + s .. e + Sl,+ e + st••• 
1363 1383 1383 14H 13S3 

e + s .. e + st•• e + v••• 
1363 1383 1383 1497 

e + SID+ e + SfS+ Undef 
1363 1383 564 

e + 511+ e + St•• 
1363 1383 

,, 

\. 

EO? e + Ar••• e + He• 
1382 1271 1799 

ELECTRON-PARTICLE INTERACTIONS e + c•• e + KrF• 
1362 1610 

Coil hi one I De-Excitation 
e + en e + Nll+ 

1362 t3e2 

e + ca••• e + N 2 
e + Ar• 1382 1313 

671 
e + r:a••• e + Xer• 

e + Ar••• 1382 1610 
1382 

E08 e + c•• e + Mgll+ 

1"42 1042 

ELECTRON-PARTICLE INTERACT IONS e + Fe e + Ne•• 
1346 1042 

Coli hlonal Ll ne Broaden lng 
e + H e + Q'F+ 

819 1144 1042 

e + H+ e + Stta+e 
e + At 582 583 583 

116 
e + H Seq e + s•••• 

e + Alii'+ 581 1042 
1n42 

e + He• Under 
e + Ar+ 583 584 1271 123 

1345 

E09 e + Da e + No 
1847 1605 

ELECTRON-PARTICLE IIITERACTIONS e + D2 0 e + NaO 
334 51 1474 

Negative Ion foraatlon 
e + H, e + N2 0 + CO a 

595 1847 1474 

e + HaD e + Ne 
e + A" 334 1791 1605 

1605 
e + H2 S e + Oz + co. 

e + Ci 1 281 1913 
1 

•• H.• " .. ar., 
• + Cia + Ar 1540 1605 1893 

1 ... HCI Undef 
e + C02 14n1 1259 1296 

2107 



Ell 

ELEICTIION-PARTICL£ IIITERACTIOa 

Ell 

• + H 
n• 

E!,~TROII-PIIRTIC:L£ IIITERACTIDIIII 

tr .. -tr•.• T•••ttftu~• (a--~!l~~luRI) 

• + Ag 
703 1503 

.. . AgiO+ 
1503 ... Ill 
703 994 1020 

•• "" 1603 

• + Au 
703 ... co 
655 

• • Cu 
1503 

• • Cu•• 
tGr" 

EU 

ELEICTIIDN-PARTICLE IIITERACTIOIIS 

Paal tPcm Cel 11 •iow.e 

•• + Ar 
5?5 761 848 
1704 

•• + B• 
t7as 

.... ;.. Cl 
1?05 .. • co • 
1flil? 

•• + F 
1705 

•• + .H 
13!1 ~01 se7 
613 999. 1131 
1277 1324 1432 
1534 1704 1945 

a+ + He 
848 1277 1310 
14~2 1450 1704 
1963 1969 

230 

... ~yt66 • • ftD•u• 
1110~ ,sq'!' 

~ -!- ,. .. •• 18~3 1b02 

•• re•• • • 0 
·150~ 703 ... Fe tO+ • • Pb 

111113 1503 

•• H• •• PbiO+ 
1364 11103 

• + H+ + C •• u 
u:.5 703 994 

• + He • • v 
7113 11103 

• + Kr • + WIG+ 
81!1 1503 11503 

• + K:••• a + Xe 
15~3 1503 

• + k .. ID+ •• XeiD+ 
11103 15«13 

•• 1111 Undef 
151)3 ,, :1? ,,,~ 1:-f~ 

l3e3 
• + Mo•• 

11103 

a• +He +.Ar .. + He + Xe 
153~ 1530 

•• + H8 + C•Hao e• + H~• Sea ta.;•, 1845 

••• "~ + CClaFo ~· . ' 1!30 1705 

e'+ + He + Co ... + K• 
1~3n 1704 

o• + He • Co a •• + Ll 
1530 1277 

•• • He • "· •• + Na . 
153~ HI A? 

•• • He • Kl' a• + Ne 
1530 848 1310 1?04 

•• + He + N, . . •• + Sl 
153~ 76! 1067 

·e• +.He + Ne .. + Xe 
1530 1704 

•• + He + o. 
153~ 



EUI 

ELECTRON-PARTICLE 1NTERACT1DNS 

Electpon Detacllant froa ••a•tlve tone 

e + c-
300 1421 

£14 

ELECTRON-PARTICLE 1NTERACT1DNS 

Binary Electron-£1act•on Colllalona 

E15 

• + e 
876 

ELECTRON-PARTICLE 1NTERACT1DNS 

Inner-Shall Interaction• 

E16 

o + Au 
1396 

ELECTRON-PARTICLE INTERACTIONS 

a + A1" 
19 131 

E17 

ELECTRDN-PARTI CLE INTERACT IDE 

Angal•• ScattePing (epeclfled p•oceaa) 

a + Ag 
1442 

.. + "• 252 610 

e + Au. 
1442 

•• Bel+ 
1253 

a + CaHR 
1260 

-· + 
cr. 
1921 

•• CH 4 
1420 1921 1922 

e +·CD 
1257 

e + co. 
1687 1921 1922 

/ 

e + r­
.261 

e + Aio + 
918 

e.+ NoO 
329 

e + Xe + 
918 

e + Co 
U?.~ 

• + H 
21!5 
29? 
1241 

e + H Seq 
1845 

• + "•· 
1278 

e + HB1" 
• 1258 

• + HCI 
1258 

• + He 
82 
57~ 
1~n9 

1537 

e + He• 
1253 

• + tir 
1258 

• + It 
-1451 

• + KP 
1922 

231 

r. 

a •• 

~54 284 
426 1012 

1853 1966 

1329 

252 298 
5?7 60S " 13~3 1529 

.. + o-
300 

e + HCN 
341 

1421 

e + Xa + Cl a 
918 

e + Xe + HCI 
918 

e + Ll 
6?.11 !qfl? 

e + Ll I+ 
12f3 

e + Llf 
12~5 

e + "· 166 611 
1313 1523 
1916 191? 
1922 

e + Na 
1243 

8 + Ne 
?,5?. U1?. 

8 + 0 
1284 1854 

e + Oa 
1284 

e • sr. 
288 

Q + X• 
1985 

Undaf 
12116 

696 
168? 
1920 



£18 

ELECTRON-PARTICLE INTERACTIONS 

Attenuation (unspeeffled Process) 

G02 

e -t Cu 
210~ 

TRANSPORT PHENDII£NA AYn 
PRnP~"I:A r11 ~4AJ'~ 

Dlffualon of NeutPale 

Ar + co. 
1936 

Ar + Kr 
129 

Ar + N• 
1181 1938 

Ar + Xe 
129 

Br + Ar 
940 

8r7. + NO 
940 

Cu + Ar 
O~l U90 

cu • cuer~ 
1996 

lie + A•· 
129 1 .. 59 

He + co. 
1459 

He + Cs 2 

IH'i 

He + Hz 
1938 

G03 

IVF9At:F 

TRANSPORT PHENDKENA AND AVERAGE 
PROPERTIES IN GASES 

Diffusion of ElectPone 

e + Ar 
1485 

e + sr& 
1?? 

He .. lt.z 
149~ 

Uo • r. 
12P 

He + Ll 2 
1496 

He + N, 
1459 

He . Nzn 
1938 

He + Na_, 
1496 

He + Ne 
129 

He + NH 31 
\938 

He + a. 
1459 

He + Xe 
129 

~· . Ar 
1AS6 

Kr + He 
18A6 

Kr + N2 0 
1938 

Kr + Ne 
100G 

Kr I "0 
1886 

l'lo + Ar 
8Jl 

e + C(l 

132 

e + cc. 
13?. 

8 + COz + 
818 

232 

5J~ 

"· + 
He 

Ne + Ar 
139 

u • ... r~ 

uo 

Ne + Xe 
129 

Nl + Ar 
832 

I I• + Af 
156 

Tl• .• co, 
159 

Tl• + Kr 
156 

n• + ~. 
15E 

Tl• + Ne 
156 

Tl• + Xe 
156 

w + AP 
832 

Zn + A.,. 
945 

Zn + H• 
945 

Zn + He 
945 

UmJcr 
1S76 

e + H:r 
314 

e + N2 
10S6 

1095 



G04 

TRANSPORT PHEJIOIIENA AIID AVERAGE 
PliDPERTIES Ill GASES 

Dlffuolon of Iono 

GO& 

Ar+ + He 
1598 

C+ + He' 
1598 

TRANSPORT PHEJIDIIEIIA AIID AVERAGE 
PROPERTIES IN GASES 

Drift Velocltw of Eloctrono 

e + Ar 
74 1485 

e + Ar 
74 + c•"• 

GOS 

TRANSPORT PHDIDIIEIIA AND AVERAGE 
PROPERTIES IM GASES 

Drift Velocltv of Jon a 

Ar• + He 
1315 1598 

ArR+ + He 
1315 

Au• + sr6 
1603 

c• + He 
1598 191~ 

CH+ + He 
1598 

CHo•i;!l~e 

ct- + Ar 
480 

GO? 

TRANSPORT PHENOIIENA AND AVERAGE 
PROP !:I! Tit$ IN GASES 

Scattering and Energv Loaa Paraaetera 
of Etectf'Ona, Neutrals and lone In 
Gaaea 

Ar + No 
1180 

. 

CH+ + He 
1598 

CHa• + He 
1598 

et- + Ar 
1185 

et- + Kr 
1185 

et- + Ne 
1185 

233 

e + Ar + CH• 
74 7? 

e + Ar • co. 
77 

e + C2 H4 
74 

e + CH4 
74 1716 

e + co 
1:12 

c1- + Kr 
480 

c1- + Ne 
480 

ce+ + Ar 
2~43 

D+ + D 
1869 

D+ + He 
2138 

r- + He 
1910 

H+ + He 
2138 

He+ • He 
614 166S 

Kr• + He 
1315 

~pe • + fie 
1:115 

e + ro. 
6?9 

e + "· 1~95 

e + He 
679 

e • No 
679 1096 

et- +X. 
uee 

es• + Ar 
20~3 

D+ + H• 
2138 

H+ + H• 
2138 

Under 
29~ 345 1602 

e + C0 2 
132 

e + Ce 
16U 

e + H. 
314 1095 1453 

e + He 
14f:, 

e + N2 
1096 1453 

Ne• + He 
1315 

NeZ+ + He 
1318 

NO+ + No 
1187 

o.• + N• 
1187 

s• + He 
1910 

Xe• + He 
1315 

xe• + No 
1315 

Xe2+ + He 
13\S 

Xe•• + Ne 
1315 

Ur..daf 
294 345 

.Hg + Ar 
431 

Hg + Kr 
431 

Hg + Xe 
431 



\ 

r 

GO II 

TRAIIa>CIIT PH!IIIIIEIIA AID MIDAIR 
.._ERTIES ~~GAlES 

Eno .... Dletrlbatloa (-PGIJ 
dletrlbatlan of lone oad olootroae 
wltb eppllod oloeblc ond ll!llftatlo 
lle111e) 

009 

TRAIIIIPDRT PHF.IIIIIIF.U a•o All"'~!! 
PRGPERTIII IN GASES 

AP + N1 
1181 

Au• + H 
11~0! ... + He j' 
1132 

Be••· + H 
1132 

Be•• + He 
1132 

co• + H 
1132 

co• + He 
11:12 

TRAIISPORT PHDIOIIEU AID AVERAGE 
PROPERTIES Ill GASES 

Flret and Socond Towaeond Coofflcloate 

Gll 

e + co. + N. + He 
616 

'liuuiarUR r PREIIUliEIIA A liD AVI!IIIIIf 
PROPERTIES I II GASES 

HOt 

e + 11 + N• 
1213 

PHOTON CDLLIBIDIIS IIITH HEAVY PARTICLES, 
tl I':TRDNI AIID PIIIWOIIII Ill liMES ( b ot 
100 keV) 

o ...... a 

Under 
653 
1742 

1073 
1767 

1730 
1877 

Ar + Fo 
1723 

Ae + KP 
144 

A• • llo 
144 

• + Ar 
4811 

• • eo. 
1724 

e+ at. 
1716 

a I 1111 
1492 

•• ca 
1806 

e + C•F 
1492 

e • Ha 
1095 

•• HaO 
1492 

e • HCI 
1492 

• + He 
13~3 

e + Na 
168 
1916 

HI • li 
1132 

• t· "· , .. 
e + "• 437 

234 

696 1U6. 
191? 

10911 

1095 

• • ca. • "• • He 
IIUJ 

•• H 
1601 

e + H. 
314 1601 

HaD +Ar 
8110 

"•a + He 
6110 

H• + He 
1132 

He+ 4 II 
11~2 

He• + Ha 
1132 

Lt+ + H 
1132 

Ll+ + He 
1132 

Lt•• + H 
1132 

Lll+ + He 
1132 

No+ + H 
1132 

Na+ + He 
11~:1 

II + llr 
176 

6 + Ne + Kr 
1990 



235 

H02 hv + F'eSI h~ + Ne + NF~ 
en 1612 

PHOTON COLLJBIONS VITH HEAVY PARTICLES, h• + F'eSlz h• + Ne + Xe 
ELECTRONS AND PHOTONS IN GASES (h~ ·< 872 :~ 1612 
100 li.eV) 

hll + Ga hw ·• ~· + Xe •. Nfa 
Total Abeorptl on 311 '· 1612 

hv + Ge h .. ·• Nea• 
311 1915 

h .. + AI tw + H h~ + NH• 
311 1244 1743 1112 

hi' + Ar hv + H2 0 h~. + Nl 
311 1109 6 897 899 311 872 1110 

1107 1737 1741 
h~ + Arz• h~ + Nl 2 B 

466 1148 1915 hv + He 872 
593 1819 

h~ + Ar11• h~ + Nl 2 51 
1148 hv + HF' 8?2 

1316 
h~ + ArKr+ h• + .NiaB 

466 hP + HfN 8?2 
46? 

h• + As h .. .+ .NiaSI 
311 hv + Hg 872 

1104 
h .. + Au h• + NIB 

1300 hv + Hgz 8?2 
11~4 

h• + BaZ+ h .. + NISI 
aati h• I flOC I 87?. 

961 
h .. + Br 2 h• + NISiz 

4?0 hll' +.I- 8?2 
835 

h• + c h + NO 
311 "" + k 

654 1973 
:111 

h~ + c. h• + 0 
1732 hv + 1\z 311 

?54 
hto + Ca h .. + o. 

311 1288 hv + kr 2 + 898 1105 1714 
466 1915 

h~ + cH. hv + o. 
1657 1818" h• + la 898 943 

257 
. h~ + Cl h~ + OCSe 

311 "" + la3+ 1178 
835 

h• + Co h• + OH 
311 1110 "" + ll 648 

?57 
hv ... co h• + p 

1714 hw + Ll 2 311 
496 ?59 

h• + C02 . h• -+ PERT 
1106 1112 1115 h• + llg 1384 
1128. 1714 1725 311 7,77 

h• + Rb 
h~ + Cr 

"" + "" 
775 

311 1110 311 ?.070. 
h• + ll 

h~ + Co tn, + N 311 
1718 311 

h• + Sc 
h• + cs• hv + Nz 311 1110 

835 e97 
h~ + sr •. 

hv + Cu hi' + N2 0 1273 
311 654 1?14 

h~ + Sl 
h .. + F "" + Na 311 

311 149 311 1019 
1110 h + SIH 

h• • r, 649 
460. ftu· + NaBr 

1130 h~ + SID 
b + Fe 1290 

311 580 872 hw + NaCl 
1110 11:!". h• • 9" 

1726 
h + FeaB hv + NaF 

872 1130 h~ + Tl 
311 1110 

h .+ FeaSl h• + Nai 
872 IIllO h• + TIN 

467 
h~ + FeB h• + Ne 

872 311 110~ 1512 h• .+ Til 
267 
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hv • v hw + ZrN 2h• • sr. 
311 4!';7 147 

h• •Xe nhv + ~Cia 3h• + 11tom 
835 1612 1755 1810 

"" + xe.• nh• .+co ~h., + CdS 
1915 1427 138E 

hv + XeR1" nh• • sr. I 3h• + Fbi a 
416 1755 13es 

hv + XeCt nh» + ur. Review 
416 112~ ·429 1722 

h• + Xel 2h• + In Under 
416 776 706 774 1397 

175E 2122 
hv • Zn 2hv + Na 1 

311 259 

H03 hw + CH• "" + NaO 
1~37 1037 

PHOTON COLLISIONS YITH HEAVY PARTICLES, "" + co "" + Nd 
ELECTRONS AND PHOTONS IN GASES ( .... < 1~37 1174 586 
100 lleV) 

hu + 1'"(1• "" ' ~~~ 
&ltttl~ :luiterlna 1ft'l? I 00'1' 

.. ,., ! 0~ loP • RO 
32" 586 1~37 

hv + At h• + D~ "" + a. 
586 586 1037 

hv • Ar "" + e "" + Pb 
1037 875 320 586 1707 

1796 
hv + Ar • Ar hi'+ fH 

1n2 1174 h• + PERT 
962 

hv + B hw + H2 
586 1~37 "" + SF• 

1037 
hv + BF "" + He 1174 t3n1 ..... + Sn 

566 1796 
h• + c 

"" + Hv 586 566 1795 hv +To 
320 1796 

hv • c 2 H• "" + kr 1037 1n37 ..... + Th 
586 

hi' + C2 H• "" + La 10:17 ~M "" + Zr 
1796 

b • c 2 H. hv + N 
1n37 586 Undof 

436 
lw + Cd hP • Na 

320 1037 1174 

H04 h• + HaD ..... + PbF 
6 1622 

PIIOTDII COLLISIONS VITH REAllY PARTICLES, "" + HaO• "" + Rb 
ELECTRONS AND PRDTO•s IN GASES ( h• ·< 194 775 
100 ·lleV) 

"" + He• nh• + Ato• 
Excitation 747 1806 

hu • "f'!'a hh• I eo 
1670 l~Z? 

hv • Ar hv + ICII 2h• + Ar 
2124 1636 1126 

.... + Bo h• + Ll 2h• + 1a 
148 ~14 12 

b + 800 "" .. "" 3!\~ . ~. 
13 171 1867 

h• + r.~ hoof ,. lhP . No 
773 1281 149 585 1126 

..... + CH+ hv + Ill 4h• + Be 
194 247 1072 

"" + Co h• + 1100 4h• + Tt 
247 551 1760 

hi' + co• ""' + 0 Ravf•v 
194 2108 429 799 1722 

h• + Co "" • o• Under 
1524 2123 771 772 ~74 

1004 1G06 16iil 
hv + Cu "" + Oa• 1623 1706 2i22• 

247 194 

hv + Fe h• + DH 
247 1858 

"" + Ha 
433 13118 1406 



237 

HOII h• + HaD• h• ·• o.• 
194 193 1114 507 

1457 
PHDTM COLLII!IDIIB IIITH HEAVY PARTICLES, "" + HaD• + HaD 

ELECYRDIIB AIID PHOTONS Ill GASES ( ... < 932 h• + o.- + HaO 
100 -keV) 170 

h + HBr•-
Dleeooletl- 939 h• • Da- +NO 

1908 
h• + HCO,.-· 

1896 h .. • o.- + NO + HaD 
1908 

h .+ Ara• h• + HCDa- + HaD 
193 502 1039 1898 h• • o.• 

193 
hv + Bra "" ·• Hea•. 447 1751 h• • o,.-

170 439 1231 
h• + BrCia- hw + HeH+ 

461 1911 119 h• + o.- • HaD 
170 1231 

hv.+ Cdla h• + HeHZ+ 
1191 1932 h• • o.-

170 
h + CH+ hw + Hgz + Hg 

194 400. 358 h• • ocs 
1175 

h + CH11 J+ hv + HNCO 
193 1621 h• +OD-

170 
h +ct.- tu• + I 2 He 

461 1911 1195 h• +OH-
170 

h• • ct.- "" + I 2 He 2 
461 1911 1195 h• + Rbl 

1477 
hv + C1D- hv + I 2 Hea 

461 1911 1195 h .. + sr. 
1273 1748 

hit + co• hv + lCN 
194 4'73 1635 US? hit + 50 2 

626 
hv + C0 11- h" + KI 

1896 5 147? h• +Til 
495 

h• + COa- + HaO har + Kra• 
1896 193 103~ h• + Xea• 

1039 
"" .• co.- "" + lta• · 

1896 1626 hv + o.-
170 

h• .+ co.- + H2 0 h• + Lit 
1896 14?7 nh + I a 

1200 
h + cos hw + "gH 

520 1369 nhv + NO 
1200' 

h• + Ce "" + Na 2+ 
1040 362 nb + o. 

371 
b. • ca. hw + Nat 

419 14?? """ + ocs 
3?1 

hv + cs. hv + Nea• 
&CO ,n:.a nh•·· sr.• 

1119 
h• + Csa "" + NR 1205 1733 nh• + sr. 

1?52 1?59 
hv + Csi hv + N0 2 -

14?7 1908 2hv + Naa 
259 

hv + Ha h• + N02 - + Hal 
423 503 124? 1908 Review 
1398 1814 799 1140 

hw + NO~-

h• + Ha• 1908 Under 
121 472 729 1532 

hit t N03 - • H2 l ' I?M 
h• + Ha• 1908 

193 
hit + Oa ... + 11 00 11no; 

34 15? 1356 



238 

HOI h~ + CDS h~ .+ IBr 
820 449 

PHDrDII CDLI.:ISrDIIS 'VITH' HEAVY PARTiCLES• h• + Cr ~ .. + ICI 
ELECTAOIS AID PIIDTOIS IN GASES ( hw < 1298 1444 449 
tOO keV) 

h• + Ca h• + InBr 
lonlitat,lim 2n.ss 534 

"" + cs. h• + InCI 
354 . 520 !In 534 
1209 1720 

ti~ + Ag h~ + Ini 
739 '1444 "" + cs. + cs·. 534. 

1209 

"" + Atto+ h~ + K+ 
1358 "" + CaAJ" 1319 

1~38 

h• +AP hu + 'r 
23 213 218 "" + c•Kr 14~4 lTU 
IPf 1104 tTU . ta!!l 
?.I?.A ~~ • tt:•F• 

:hll + Cii iU 
hM • Art .. '14~4 

1358 h~ • Ll 
h~ + e •• o 727 

h• + Au 4ft2 
1261 13~0 1444 h~ + Ll• 

·hw + CuO 1116 
hP + Ba ·4n.2 

146 244 1282 h~ + Llo 
hi-. o. 727 759 

h• + BaBr2 179 
403 h11 + LIBr 

h• + o.s ,l4E2 
h~ + BoCio 1!97 

403 h• + LIBra 
h• + DCN 1462 

"" + Bat. 340 
40~ h• + LICI 

+ Be Seq '"' • r 1462 
h• 1711 

1238 h• + LICI• 
"" + re 14E2 

h~ + Br 129R 
1711 h• + Llf' 

h• + fe8p1 14E2 
h• + c 56 

1440 h• + LIF2 

"" • FeCJ 2 14E2 

"" + cz+ 55 
1362 h• +LII 

h• + l,)eg 140! 
h~ • cu 545 

1356 "• + Lila 
h~ + H 1462 

h~ + CaHt E47 
1597 hu 

+ "" h• 
+ "· 

1444 1830 
h• + Co 179 218 3U 

79 1288 ~91 412 503 hp + MnBra 
67~ 1247 1H8 55 

"" + ta•• 1405 1614 
1319 ,, . + HnC1 1 

. h• + H0 0 ~5 

h• t Call!t ,; U' 54'1 
79 1fi2:'' ~ 7ift hu + • ., .... 

hp + Cd h• + HaS 
1.,:~56 

1281 1940 1597 h~ + N 
14il3 

hw + eH. h~ + HCN 
217 34ft h~ + N• 

2 179 ?tn 
h;, + cl ~ .. I II a 217 218 237 

.1'1 t 18n.4 213 262 ·65! 1283 1558 1645 

''"' 191~ •n~ :n ft6 
ilu • i~lll 

952 "" + He+ · hP + Nz• 
1362 216 

:h• + CD 
210 ·211 218 "" + tie Seq hP + N1 0 
221 2~7 547 1238 161 ?.14 1714 
1283 1552 1?14 

h• +. Hr h• + No 

"" + co. 547 149 
214 218 ?27. 
1714. 1120 h" + Hg h• + Ne• 

1426 469 
h~ + Co8P2 :. 

55 h• + I hP + Ne 
1'•11 22 209 210 

hu + coca. 1404 1456 1?09 
55. h• + To 

449 



239 

h~ + Ne+ h~ + seCt a nh~ + KD 
1531 346: 1200 

h~ + NeZ+ h~ + SeF~ nh.w + sr. 
1531 34'3 1121 

h• + Ne•• hv • s·r. nhv ., ur• 
1531 ?M. alZR 666 

hu + NH 0 hll .• Sn 2"h• +-Cs 
217 54? 1261 268 646 1000 

·1233 1268 
h• + Nl ttV •· so2 

1298 9~3 .2hV + ·C'a• 

.-. ~.46 
h• + Nt Br2 h~ + :sP•· 

55 66? 2h• • H 
1393 

h~ + NICJ• hv +;:T~ 
55 1261 2h• +·He 

ues 
hu + NO h11 + Ttt 

449 . 1ft18 "t?ll 2h• +':In 

hi< +·r·ti 
.?76. 

h• + 0 < 

1H8 1711 1854 79 1261 2h~ + ;Naa 
388 

h• + o•• 'hu' + Th?l+ 
1358 79 2h• +•Undet 

731 
hv + o. ~., +. Th•o•. 

3ttW 217 218 219 .. 79'· + Ca 
449 942 1105 645 705 1272 
1714 1720 h .. :. Tl 

.1298' 3ii,; + 'to• · 
h~ + o.- .. , 

'· ·!i48 1947 
439 h~ + Tt ••· :~ '· 

131!1 -~h~ ·•· H 
hv + Pb 1556 

1261 "" +, .T.tBr· · ~ li . .. 534 3h• 
h• + Pd 1000-

425 h~ ~:TICJ· 
.. f~4. 3h•' .• Ll 

hu + PERT 
h~-· -.:n·, 

1499. 
1516 

6~4. ~tu•':., Ca 
hu + Rb 645 705 1272, 

767 1468 . h~o~'·+ Xe 1939 1946 
.. 213. ·215:· 2n .·: 

'·: 

hu + s 272 109 425 4h•'• c.~ 
1018 1711 596 769 1U4 646 

1709• 1941 
ReVtet. 

: 1 ~ • 

h~ + Sb 
220 He• + Ar 1140 

'1428. ., ·' 

h~ + SBr 2 Under 
360 . nh"' +H. . ·m, '290' 730 . 

. 1436 15i8 1397. 1517 
hu + Sc3+ -.1626 1671 1708 

1319 """ + r. . ·1861 1874 1957 
1200 19!8 2.122 

h• + Se r 
1018 1711 

b + ·seBr1 
04G 

/ ~ ... 
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H07 "• + c.- h• .+ No.- • HaD 
1:118 1908 

PHOTON COLLISIONS VITH HEAVY PARTICLES, 
"" + r- "" + NO~-

ELECTIIONI AIID PROTONS IN GASES ( b . < 1:118 1908 
100 ll.oV) 

"" + F"r "" + ND 11- + H2 0 
Pllotoclotacll8•t '7~0 1908 

"".It" "" + a.-
64'7 1318 U13 170 
1929 1987 

"" ·• Bp- "" • a.- • HaD 
1318 "" • HC0 11- 1 '70 

1896 

"" + BrC 1a- "" + o.- + NO 
461 1911 h• .+ HC00 - + H2 0 1908 

1896 

"" +c- "" ·i~~-; + NO + H.o 
!'lA ~"' ... r~ 

1318 
~- .. ,.,."!"' .... ... c,~ 

Ut !"!l hu . ·- 1?~ 41(1 1lll 
1'1118 ... I ot,· ... I a, • u.o 

461 1911 "". Lt- 1'70 1231 
1318 

"" + Ct-

"" + o.-
1318 h., + Na- 1 '70 

131A 

"" + CID- ... +D-
461 1911 h" + NaB..- 163 1'70 1318 

183 

"" + co11 - "" +0.,.. 
1896 h• + NiiCt- 1'70 

182 .... • co11 - + H»O ..... +Ott-
1896 "" + Nat- 1'79 

182 .... + co.- "" + Rb-
1896 "" + Nt- 1318 

498 

"" + co,- + H.n hu . ~·-1896 "" + N0 2 - 656 
an8 

"" + Co-
498 

HUll IU; + H2 U 
·~ + u. 

1~1 11~1 

PHOTON COLLISIONS NITH HEAVT PARTICLES, h., + HCN "" • ocs 
ELECTRONS AIID PHOTOIIB IN !lASES (II• < 378 1175 
101! keVl 

"" + la ... + OCSe 
Flua .. •eenee end Lu•ln••cenee Yletdo 1?~· 1178 

"" + ICN "" + PERT 
163? 597 

.... ' Ar ' Ar t •• ' L• ... I ru2 2A 16?3 535 

"" + Ba "" + Ll h + so. 
114 l~Ot 1•n2 2014 11 

"" + Bra hLI + Lt 2 "" + Te2 
64~ 4~5 1~34 

"• • Rr.rl hu • ~·• hu ... 
530 531 114 tOOl 2121 446 

.... • liir. t •• • fi11A1· "· I Jl61 
1108 1194 921 1647 

"" +Cia 
"" + 

N•K nhw + ur. 
539 948 1221 666 

b • r.:o• "" .. ~J.f Rev low 
38'7 392 ?S9 

"" + cs h" + NH., Under 
4~5 1844 438 1005 1~21 

1 '712 1!1'79 1880 

"" • Co + Xe hv + NOa 1881 1882 
45'7 43 316 937 

"" + cs2 hv + 0 2 
421 536 942 

"" + cs. 
1205 1225 



H10 

PHOTON. COLLISIONS VJTH HEAVY PARTICLES, 
ELECTRONS AND PHOTONS IN GASES ( b < 
100 lr.oV) · 

Photoche•letJY 

h• + Ar + Ar 
28 

h• t. Br 2 + Xe 
416 

h• + Cl • Ho 
492 

hv + Cla • KP 
4t6 

Hll 

PHOTON COLLISIONS VJTH HEAVY PARTICLES, 
ELECTRONS AND PHOTONS IN GASES ( h• < 
IOO lr.oV) 

Free-Free Absorption or In••••• 
Br••••tl"ah lung 

Hl2 

hv + Ca 
t739 

PHOTON COLLISIONS VJTH HEAVY PARTICLES, 
ELECTRONS AND PHOTOIIS IN GASES ( h• < 
1011 Jr.oV) 

Photoa-Eioctron Scattering 

hv + e 
122 t32~ t365 
1373 1745 1746 
t786 1787 17S5 
1817 1821 2015 
2016 

Kl4 

PHOTON C~~J~JOIIS VJTK HEAVY PARTICLES, 
ELECTRONS AND PHMIIMS JN CASES (h• < 
100 lr.eV) 

Photo-De-Eaeltetlon, Quenching, ond 
Btl•aleted E•loolon ( eHo* eeotiou) 

h., + HF 
15 . 

241 

hv + Cia + IJz • 
:!ft6A 

hv + Cl 2 + ~e 
416 

h., + r.s + Xe 
457 

hv . • f • Ho 
49?. 

hv + H + "· 49?. 

h" + Hg 
358 

hv . '· • Xa 
416 

hv + e 
874 1875 

hv + e + ~· 1~4t 

hv + e + co 
655 

!, 

~. hv + NOz 
316 

hv • o, 
1161 

hv + 502 
11 

hv + ~· 
445 

nhv • o. 
371 

nhv • ocs. 
371 

Undef' 
tnt 

i:'" + e + H2 
1041 

h" + H-
1347 

IJndef 
263 

t974 

873 1660 
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DATA COIIPILATION 

llndef 
312 

DATA COli PILA TI ON 

hv + PERT 
963 ,964 

lt01 

REVIEWS AND BOOKS 

H8avw Pa•tlcle 

Review 
1488 1489 

REVIEWS AND BOOKS 

t:l~ttona 

Review 
1486 1469 

ItO :I 

REVIEWS AND BOORS 

Phuluna 

2071 

Reutew 
430 
14139 
1?55 

683 1488 
1501 1722 

242 

) 
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HEAVY PARTIClE - HEAVY PARTia.E 
INTERACTIONS 

• 
Aflundsen, Po A. 

1959 

Dau•ens, "· 1619 

Dub1"0VIk lVt Go v. 
740 

Duker, "· 2037 

rano, u. 
708 

Fl scher-Hj al•aPe, r. 
740 

F'oPd, A. L. 
598 

FPefteo, V. 
1689 

rueno, T. 
717 718 

tnokutl, M. 

247 

en~ · 1447 

ttlkewa, Y. 
SM 

Jakubasaa, D. H. 
1959 

Matsuuwa, 1. 
1447 

Mltauoka, s. 
1447 

Perl"oud, M. 
1619 

P.eadlng, J. F. 
598 

Russell, P. 
1:!ft8 

Saha, H. Po 
274 

511, N. C. 
274 

Talr.atauka, K. 
717 718 

Thoue, fJ. K. 
168S 

Turner, J.' E. 
soe 

Vehaever, H. 
2037 

Vlnternlta, P. 
l619 

. -;':: ~:.· ·~. '!.!.·. i."" '- '·; •.. -,. .•. .:.;.· . 



A82 
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HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 

El .. tle 5eattarlng Celll•lan• 

Alexander, Y. 
840 

Alkhazov, G. o. 
1136 

Aauskava, H. 
137 

Arl kawa 1 T • 
916 

Auerbach, o. J. 
525 

Bagleu, G. 
3ZZ 

Barrette, J. 
839 

Becker, c. H. 
452 928 1173 

Raln•tnt•kth s .. L. 
lUI 

Bergmann, K. 
1466 

Bon&IIVt J. 
1807 

Bond, P. D. 
135 841 

Bordenave-Monteequleu, D. 
588 

BOiiiliC, S • 
658 697 

Braun-"unzlnger, P. 
839 

Jtrut schth B. 
1~36 

Caracciolo, G. 
13SS 

caaaveeeM 6, P. 
452 1173 

Champion, R. L. 
2036 

~~~A~~c, R, 
&00 

Da•asklneti.Jh E. A. 
1136 

de Svlftlarekl, R. 
322 

de Vreugd, c. 
906 1629 

Dl ck I neon, A. s. 
1446 

Do•chenkov, o. A. 
1136 

Dotaenko, Y. v. 
1136 

Dreves, v. 
839 

Duren, R. 
1165 

2036 

Eastes, v. 
2025 

Egel !lor, p, 
839 

Ell Ia, T, H. 
1355 

Et MaddaPel, N. 
409 

Engelhardt, R. 
1466 

Eete, G. o. 
1355 

Ftclr. 1 D. 
839 

Fledaldev, H. 
681 

FlanneftV, M • R. 
1 .. 

Plutbel'g, A. 
770 

Franco, v. 
1837 

Gartner, lt. 
1620 

a ot~bo, g, ft. 
039 

GeJ'amb1 H. v. 
322 

GPace, R. s. 
111011 

Habert and, H. 
1036 

Haberzettl, H. 
681 

Hart•ann, s. R. 
770 1117 

Hehl, K, 
1620 

HtlpJ'At H. n. 
1155 

Horn, D. 
841 

Igo, G. 
100 

!manhhlt 1), 
05 

JohntJon, D. L. 
1909 

Kachru, R. 
"'"'" 111" 

Kessen, D. 
839 

Kell, M. 
29 31 

KhroDov, v. N. 
2~2 

Kloppel t K. D. 
1596 

Kubono, s. 
135 841 

Kupper•ann, A. 
29 31 

Kuropatkln1 N. P. 
113E 

Landau, A. H. 
840 

Lee, Y. T. 
452 928 

Legrand, D. 
1136 

Leones, v. B. 
232 

Lester, w. A., Jr. 
1173 

Leung, S. w.-L. 
324 

Llpperhetde 1 R. 
1181 

- Llu, w.-lt.. 
335 

Los, J. 
906 

Lubbert 1 A. 
1230 

1629 

"6~n~a 066~~6, r. 
2129 

McCann, tt. J. 
14 

MeCouPt 1 F. R. 
335 

Heyer, w. 
27 

"ltev, v. Pl. 
838 

Monchl~k, 1.. 
~34 

Mossberg, T. 
770 

,.,,..~erg, T. w, 
1117 

Naldoo, k. 
681 

Nlkul In, v. N. 
11 ~" 

Olsunt lh 1:41 
1173 

Pavlov, t. I. 
~n 

Phom. p,-L, 
3!! 

Philippe, M •. 
2129 

Piacentini, R. D. 
1863 

Prokot•ev, o. E. 
11~1\ 

Richards, D. 
144E 

Rtvarole, R. D. 
1863 

• 
1173 

2ft36 



Robert, D. 
180? 

Ross, u. 
2025 

Rotaotl, G. 
1230 

Roueft, E. 
2129 

·Ruffolo, A. 
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Taylor,·R. l· 
12:'!2 

Toennles, J. P. 
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August tn, s. D. 
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Brovn, R. o. H • 
. sso 951 

Brunner, T. A. 
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187 

Conn, R. w. 
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953 

Fournier, J. 
.~66 

Fournier, Po. R. 
141e 

Ao 

Frl achkorn, H. J. 
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1495 
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152 
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1405 
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1734 
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271 
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J. L. 

'1. 
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1753 
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1145 
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1129 
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1948. 
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1737 
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£. 

s. 
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1751 
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1794 
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G. 
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1513 
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248 
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Rouerr, E. 
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SChwemmer, G. 
1?37 
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1M 
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Ch•·~~:~• R. L. 660 

riaworka, ,. 
. M itid~ Oauara, I • 

Collins, c. B. 1228 
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Aonderuo~u1rd• "' ~. 
Davidson, J. Ao 122e 
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HEAVY PARTICLE - HEAVY PARTICLE 
INTERACTIONS 
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