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FOREWORD

THIS WORK IS PUBLISHED UNDER THE AUSPICES OF THE OFFICE OF BASIC
ENERGY SCIENCES WITHIN THE.U- S. DEPARTMENT OF ENERGY. ITS PUBLI-
CATION IS DESIGNED TO HELP INCREASE THE UTILITY OF EXISTING SOURCES
OF ENERGY AND TO ASéIST THE DEVELOPMENT OF NEW ONES. 1IN ADDITION,

THE BIBLIOGRAPHY WILL ASSIST THE IMPROVED UNDERSTANDING OF THE

. FUNDAMENTAL PRUCESSES INVOLVED TN STIMIES RELATED TO THIES DECIGN.
. THE DEPARTMENT OF ENERGY ACKNOWLEDGES THE CONTRIBUTIONS BY
SCIENTISTS ASSOCIATED WITH .THE OAK RIDGE NATIONAL LABORATORY THAT

MADE THE APPEARANCE OF THIS PUBLICATION POSSIBLE.

J. V. MARTINEZ
ATOMIC PHYSICS PROGRAM
AUGUST 1980.
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ABSTRACT

This annotated bibliography 1lists 2146 works on ‘atomic and.mo1ec-
d1ar processes reported in publications dated 1979. Sources' include
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 thebretica1, what energy range was covered,
what reactants were investigated, and the country of origin of the
first author. Following the bibliographical 1istiﬁg are indexes of re-

actants and authors.



INTRODUCTION

This annotated bibliography lists 2146 works on atomic and molec-
ular brocesses reported in publications dated 1979. It is the first
sdch bibliography to be formatted under an open-field computer code
deve]oped_for the Controlled Fusion Atdmic Data Center, Oak Ridge
National Laboratory. Unlike previous bib]iogr&phies which Tisted
entries alphabetically by first author, fhere is no-such ordering of
entries in this publication. An a]phabetita] afrangement by author
can -be found in the author index. Also unlike bibliographies formatted
using én éaf]ier'computer code, entries in this bibliography are not
grouped according’tOiiparticular 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 catégories of
atomic and molecular processes used by the Con%ro]]ed Fusion Atomic
Data Center to classify data. (A 1ist of these categories is foundlon
page 4.) Grouping according to specific categories is found in the
reactants index. The authbr index is likewise arranged by assigned
category. The absence of én author and feactants 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-
pefimenta] (E) or theorética1 (T), what energy range was covered, and

what reactants were investigated.



| The fo]]owing remarks are offered to facilitate-the use of.the

bibliography: |
| i. Entries were edited for incorrect categorizatﬁon. ‘Misplaced
reactants were removed from their original reactants index .category
and eddedvto,the correct index. Authors listed for these entries were
similarly removed to the appropriate index. The addition of 'a re=
aetant to the reactants index is indicated by an asterisk beside the
~entry's alphabetically qorrect:position;'theqreactant‘is given at-the
ehd of the appropriate column. The same method is used to add authors
to the author index. When necessary, double asterisks, tripie_aéferisks,
and daggers are used to show‘sec0nd,»third,‘or fourthAadditions to a
column. . |

2. Due fo tﬁe computer manipu1ation, any differences in.symbolic
repfesentation pr'formatting resulted in different entries in the index.
For example, a superscript ++ is handled differenf]y from a superscfipt
2+, Al attempts have been made to minimiie these discrepancies. How-
ever, the user should keep these possible differences in mind wheh'per-
,forming‘aearches. ‘ |

3. Sequencing of reactanfs in the index follows the orde; N,‘N*
(excited state), N+, N,, 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



discussed in 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 hotation is used when
reactions involving a large number of the elements are covered by a
publication. Al1 of these codes are uséd in a general sense to avoid
hand1ling 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 ofigina1

publication.
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ks ¢ FeBrg; hv ¢ CoCly; tw ¢ CuBrg;
hv ¢ NIClp: N + NiBr,

RS

Ba + N,0

ADG

N* & Ar: N® ¢ Hya; N® & Ng; N® o O,
N* & CO; N* & NO; N* ¢ CO,
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He & CH,: He ¢ NHy; He + H,0; He ¢
SF 4

AR

H2 ¢ CH,i He & NHy; He ¢+ H0; He +
SFe

Atd -
Hg ¢ Cly; HgCl® « Cl,; HgCl® & Ar

Al0
F + Hy

A1?7

D+ H,

A18 .
D ¢ Hy

‘A1

Dz0 + Dg0; Ha0 & HgeO
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THEOR
T Al4
1.36 un
£ 291 K
£ 30-75 eV
£ 209 K
3 261-323 K
T ‘Under
E 300 K
T n.02-4 eV
g 6§94 A0
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E 1-3 kaV
€ K LIN
3 300 K
T L0-9.1 eV
E 300 K
3 .200-400 K
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H* & Ti; H* + Fe; H* + Cu;
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H* ¢ Sm; H* + Ho; H* + W;
H¢ & Pb; He2® 4 Ti; He2¢ ¢ Fe;
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hy ¢ Ba
He

hy ¢ Ba

EXP
OR
THEOR

16

ENERGY
RANGE

2-28 NeV

REFERENCE

Knaf, B.; Presser, G.; Stahler, J. K-shell x-ray
production for fluorine lons on target elements Ti to
La. 2. Phys. A 289, 131 (1979}

—West GeTaany

0,1-0.6
8eue

1.0-400 keV

6.0~13.):}
NeV

1.4-5.9
NeV/anu

3.8-5.9

ReV/asu

§0-50) -0V

2=-4 MeV/amu

109
009 Ao

2300-2100 .
AO

Sarkar, K.; Basu, D.; Talukdar, B. Variable-phase
method in positron-hydrogen elastic scattering. 2.
Phys. A 289, 236 (1979)

India

Beyer, H. F.; Hippler, R.; Schartner, K.~H.; Albat, R.
An application of the branching rotio wethed for ifon
impact cross section measurements In the far
ultraviolet. 2. Phys. A 289, 239 (1979)

West Germany

Schumann, S.; Groeneveld, K. O.; Nolte, G.; Fricke, B.
Equilibrium K=-shell excitation of highly fonizsed mneon.
Z. Phys. A 289, 245 (1979)

West Germany

Behnckey, He=H.; Arabruster, P,: Foll-ann, F.; Hagmann,
8.3 Hachonuld, Je Re; Rokler, b He. Heasurements of
K-shell fonization with 332Xe and 208Pb projectiles in
tho onorgy range of 1.4-5.9 MeV/us 2. Physs A 289,
333 (1979)

West Germany

Anholt, R.; Béhnékeé, H.-H.i Hagmann, S.; Armbruster,
P.; Fo‘k-ann. F.; Mokler, b. He K-vacancy production
by 3.6~y 4.75~, and S.9-MeV/amu 238U fons. Z. Phys. A
289, 349 (1979)

Uagt Garaany

.
Saend, F.; Schueacher, H.; Rullhusen, P.; Ziegeler, L.
The slowing down of atoms with kinetic energlies of W
less than or equal to SeV in noble gases: evidence for
inelastic interactions. Z. Phys. A 289, 366 (1979)
Uest Germany

Martine P: Jei Clemens. E:: Zehnles Loz Kempter. V.
Applicatlon of atom-photon colncidence techniques to
the determination of the differentiat cross section for-
excitation of K(42P) in low-energy K——Np, CO
wolllslunss Zs Pligos A LOSy OTD (1573

Vest Germany

Suter, M.; Vane, C. R.; Elston, S. B.; Altons Ge D.;
Qriffin, P. Moy Thas, N. 0.5 Uiltlaasy Loy Gallln, I.
As; Laubert, R. Observation of intense low eénergy
asutoionizatlon lines in the winga of the forward peak
from fast lomatos uulllalunl. Z; Phys: A 289, 433
(1979)

United States

Quigley, Go Po
fnfrared-laser pumping of SFq.
(1979)

United States

Optoacocustic studies of two-freguency
Opt, Lett. 4, 84

Wynna, J. J.; Herasnn, J. P. SRpantraeanpy af
even-parity autofonizing lovcl: in Ba. Opt. Lott. 4,
106 (1979) !

Unfted States



REF.
NO.

149

150

151

152

153

154

155

156

157

159

160

161

163

REACTANTS
Ho2
hvy + Na -
HO4
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e + Fe23¢
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“gos3

e + He

- E13

e+ C; 0+ 0O

£12 »
e* + H

Al2

Ar7
Ne + Ne

A12

Al?
Ne + He

A12
Sr .+ Ar
A7
Sr + Ar

M2
Rb ¢ Ne; Rb + Ar; Rb + Kr;
Lt ¢+ Xe; Na ¢ Xe; Rb + Xe;
A7
Rb ¢+ Ne; Rb ¢ Ar; Rb ¢ Kr;
Lt & Xe; Na ¢ Xe; Rb + Xe;

Rb + Xe;
Cs + Xe

Rb & Xe;
Cs ¢ Xe

AL}
Hg ¢ T1 ¢+ N,

po2 :
Ar ¢+ Cu; He + Cu; PERT ¢ Cu
p02 -

H ¢Fe; H+ Mo; D+ Fe; D+ Mo; T ¢
Fe; T ¢ Mo; He ¢ Fe; He ¢ Mo

HO 6
s + Xe

103
Undef

HO2

h .+ C; hv ¢+ N; hw # 0O; hy ¢ F; hy
+ Ne: hv + Na; hpy ¢+ Mg: hv ¢ Al; hy
+ St; hu + P; hv + S; hw ¢ Cl; hv +
Ar; hy ¢ K; hw + Ca; hv + Sc; he ¢
Ti; hv + V; hy + Cr hvy ¢ Mn; hv +
Fe; hv ¢+ Co; hw + NiI; hw & Cu; hv +
Zn; hv ¢ Ga; hy + Ge; hv + As
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co4
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£Xp
OR
THEOR

27
ENERGY
RANGF.
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60-200 .V
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0.1-1) -kev
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AOQ
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2.6-28.6
keV
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2.2 x 10°®
em/s
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G03

e + Hy

ons

e + Hy

Gcos

e + Hy

G1Lp

e ¢+ Hy

Ala !
H & HO,

Hos .

W o+ ND,

H10

W + NOp

Ala .
o* + N,0

AD4

I, + He; I, ¢ Ar; I, + Xe; Bry +
He; Br, + Ar; Brp + Xe

Al4

I, # He; I, ¢ Ar; 1, + Xe; Br, +
He; Beva + Ar; Bry + Xe

o2

C* ¢ C; C* & Al; C* &+ Ni; C* + Au;
C+ & Ag: N* + C; N* ¢ Al; N* & Ni;
“N* &+ Aus N* & ag; O¢ + C; 0% + AL
B + Nt; O + Au; O¢ » Ag; F* »+ C;
F* + Al F* & NI F* & Au; F* + Ag;
Ne® ¢+ C; Ne®* + Al; Ne* ¢ Ni; Net* +

Au; Ne* + Ag; Na®* ¢+ C; Na* + Al;
Na® ¢ Ni; Na® &+ Au; Na*t + Ag; Mg* +
C: Mg* & Al; Mg* ¢+ NI; Mg* + Au;
Ma* ¢ Ag: Al® ¢ C: Al® & ALl AL+ ¢
Nt; Al* + Au; Al* + Ag; S1¢t + C;
S1¢® «+ Alj St* « NI; 8% + Au; SI* ¢
Ag: P* ¢ C5 P* + Al: P* & NI P* ¢
Au; P+ ¢ Ag; S* ¢+ C; S* + al; S* ¢
Ni; S* + Au; S* ¢ Ag; Cl* + C; Cl1*
+ Al; C1* & Ni; C1* & Au; Cl* + Ag;
Sr® # C; Art & 21; vt & Ni; But o
Aug Ar* + Ag3 K* ¢+ C; K* + Al; K* ¢
Hig K* 1 Au; K* & Ay, Bu' + C, Ca!
+ Al; Ca® + Ni; Ca* + Au; Ca*t + Ag

HO3 .
by .+ Cu; hw ¢+ Cd; hv + Ta; hy ¢+ Pb

D1S
He+ + Al

A02
H* + He
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293 K
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kJ /ool

209-1500 K
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keV/aau
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keV .

600 keV

40 NeV
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A4
0, ¢+ 0,

AO3
Liv & N,
A7
Lie & Ny

LI* + N,

Ao
OCS + NHy; OCS + 0CS; OCS + CO,;
OCS & Ny; OCS ¢ Ar; OCS + He

E0O3
e + Ha0; e + D0
E04
e & Ha0; e ¢ D0

A0S

He® + N,0
A0S

Het + NoO
>: 17

e + N0
E18 .
e + N0

A0S
0, + Ar; HCl ¢ Ar

All
HF® ¢ DF; DF® ¢ HF

AN3
Ny ¢ Np3 Np ¢ CO; Na ¢ 02 Hp + Hp3

-Hp * HBr

AlLD
Np ¢ Ng; Np ¢ CD; Np + 0p; Hp ¢ Hej
Hy + HBr
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He ¢ CO®; He + HFe

E0S
a + HaD: ¢ # D,0
9

e + Hy0; e ¢ Da0
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HD ¢ He
A1l
HD + He
3 %4
HD + He

Al4
Na 4 Naj
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Na + Na,
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Ne ¢ Ne*'
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H <+ Hy: He # HF; He ¢ DF; He ¢ HCI;
He + DC1; Ar + N,

E03

o+ Hy

Ho6
b ¢ HCN; he + DCN

E15
e ¢ HCN; e ¢ N,

Go4
Undef
@6
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Hl8
b ¢ SeFgps hw + SeCly; hy ¢ SeBr,

A0S

Hy + Hy

Al0

He + H,

M

Ho® & Hy

AO4

Ne + Hapt

AL3

Ne ¢+ He,*

A04

Ho ¢ Hy*
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Ho ¢ Hp*

Al4

0 + CHF

AD4

Ar ¢ 0p; Ar ¢ Hp; Ar ¢ D,

Al7
Cl ¢ Xe

Cl + Xe
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Na® + Ar

Na® + Ar
HOE
v + CS,

AL7 . -

‘Na + Na

Al13
NH,= + Hz3 H— ¢ NHy

All
HF® 4+ HF

HOS

hy ¢ Hgs + Hg

H10

hvy + Hg

A7

H+He; H4+ Ne; He Ar; H #+ Kr

Hoe6

hv + SBry
A1l

N,¢ + H,0
HOS

hv .+ Na,*
A0S

K + HC1
A06

K + Br,

N

Al4

Br0 + NO
ALl

Ca* + Ar; Co* + 0,
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N &+ NO,
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CO + Ru
AG3
Hy + Ha
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H* ¢ Ts; H* + Mo; D* + Ta; D* » Mo

br2

Ap+ ¢ Ti; D¢t + T

D13

o+ 0+ Mo

s

tw ¢+ T10,

Dos

s ¢+ Cu

n11

CD + In; CO, ¢+ In; H,0 ¢ In; 0, ¢
In

Doz

Art ¢ Cu

D3

Art ¢ D, + NI

Dy

Ar® & H, # SS; Ar* ¢ CO & S3;: Ar* +
CO, ¢ SS; Ar® ¢+ CH, + SS: e + Hp ¢
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Art + Nb
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Ar+ & NBO
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Ar+ + Cu ¢ Ni
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At o Ag + Au
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eV
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1 kaV
1 keV
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3 lfv
15 keV
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A1? .
H, ¢ Ha; Ha ¢+ He; He + He; Ne ¢+ Nej;
Ar ¢ Ar

£L7
Kr + Kr; H; + H,

A14
0+ cCS,

Al 4
0+ Cl,

A7
H+OF; H+ 0OCl; H+ OBr; H+ OI

€3
e + C3% e & Fe23+; ¢ ¢+ Mo39+; e +
Wrte

A3 .

0% & Al; OS* + Al; 0°* ¢+ Al; O7+ +
Al; 08+ » Al

g

0%* 4+ Al; OS* + Al; 0¢* + Al; 07+
Al; 0%+ + Al

co6

0%e + Al; OS* & Al; Q8¢ + Al; O7* +
Al; N+ + Al

AP3

H* + Rb; H* & Sr; H* + Y; H* ¢ Zr;
H* ¢ Nb; H* + Mo; H* + Ru; H* + Rh;
H* + Pd; H* ¢ Ag; H* + Cd; H* + In;
H* ¢ Sn; H* ¢ Sb; H* + Te; H* + I;
H* 4+ Cs; H* 4+ Ba

Al19 .

H* ¢ Rb; H* + Sr; H* + Y; H* + Zr;
H* + Nb; H* + Mo; H* & Ru; H* # Rh; '
H* 4+ Pd; H* + Ag; H* + Cd; H* + In;
H* + Sn; H* 4 Sb; H* + Te; He + T,
H* + Cs; H* + Ba

o2

He* + C; He* 4+ Al; He* + Cu; He* »
Ag; He®* ¢ Au; L1* + C; LI+ & AL;
Li* + Cu; L1* + Ag; LI{* + Au

ACE

N* & Mg; Nt <+ Bag D+ ¢ Ar; IV » Fg:
H* + Ba; H* + Ar

A17 . .

H & Mg*; H* + Mg; H— + Mg2e
A0

Na* & Ne

ANS

Na*+ + Ne

AO7

Na* + Ne

Al8

Na¢t + Ne

ACS

H* + He; He2* ¢+ He;
Ne; F9¢ + Ne

NT® & Ne; OO+ +-
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13-38
kJ/mol

13-31
kJ/mol
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2.5 MeVv

50-309 keV
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0.1-2)) -MeV
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A03 ..
St7e & Nd;
S19¢ & Nd:

S17¢ + Hos SI7* + Ay;
S1%+ ¢+ Ho; Si%¢ ¢ Au;

S19+ ¢ Nd; Si°® + Ho; Si1%* ¢ Au;

S{to¢ & Nd; S{l0e

S111¢ & Nd; Slite-
Sf12¢+ 4+ Nd; Sizeze
Fe+ + Nd;
Nd; Fo+ & Ho; F¢¢
S113¢ 4+ Ho; Sit3e
Si1e¢ & Ho; Siiee
Cli6¢ & Ho; Cliee
A0S

StTe + Nd:

St o¢ 4+ Nd;

SI9F ¢ NA3

Sj10¢ + Nd;
S111¢ 4+ Nd; Sitae

si1eé » N, BIV?+

Fur v Ha: PP [
Ni: Fo+ » Ho; Fo¢

S115% 4 HOT Stiwe

Site¢ + Ho; Siiee

Ci184 & Ho; Cltee

AD7?

Sive ¢ Nd;

S18% + Nd:

S{*+ + Nd:

St10¢ & Nd;
Stt14 &+ Nd; Sitie

Sit2+ + Nd; Stt2e

Fee ¢+ Ndy Fo¢ & Ho
Nd; Fo¢ ¢ Hos F9¢

S113¢ ¢ Ho; S

Si1%¢ &+ Ho; Sitee

Clte+ ¢+ Ho; Cliece

A19

St7e + Nd;

Sf 8+ & Nd;

Stee & Nd;

St1t0¢+ + Nd;
S{a1+ 4+ Nd; Sttie

S112+ & Nd; Sit2e

Fos & Nd; FO& & Ho
Nd; F** + Ho; Fo¢

SI13¢ + Ho; St13+

Sfisé & Ho; Sliee

Cl18¢ & Hoj; Clice

SiTe &
Sio+ o
819¢ ¢+

sisos

3'70 *
S19¢ o
S{9¢ o

St10e

SiTe «
s'GO *
Si%* »

Si{10e

E1}
e+ Alj e+ U

A7
He2+ ¢+ StH,; He2*
HeZt ¢+ H,S: Hel+ ¢
Al19

He2¢ + Al;
C3+ &+ Al

+ Ho;
4+ Ho;
+ Hog

F8¢ ¢ Ho; Foe+

+ Au;
+ Au;
+ Aug
+ Au

S110+ ¢ Au;
Si11¢ &+ Aug
Sf11z¢ ¢ Au;
+ Au; Fo*+ o
S5113¢ & Nd;
St1e¢ & N4a;
Cliee¢ & Nd:

Ho; 817+ + Au;
Ho; S12¢ & Au;
Ho: S19% + Au;
+

Ho;
+ Ho;

| poe
v Auj
* Aug
4+ Aug
+ Au

Ho; S17+ & Au;

8ti0é 4 Au;
BIt%* 4 Auj
EL1P¢ & Bu:

¢ fug FIt &
ciIxd 2 Ng3
s - Ndy

Cl1ss + Nd;

Ho; Sis+ + Aus
Ho; SI%* + Au;

+ Ho;
+ Hoj
+ Ho;

+
+ Aug
+
+

+ Sa3
KCl;

S{10¢ & Au;
Stit* & Au;
St{12¢ & Au;
+ Au; Fo¢ &
Sti3¢ & Nd:
Si1es & N4;
Clise + Nd;

s Si7¢ + Au;
Sis¢ &+ Au;
S19¢ ¢ Au;

S{10¢ &+ Au;
Si1t¢ ¢ Aug
St{12¢ & Au;
+ Au; Fo¢ +
S113+ + Nd;
S{is* &+ Nd;
Cilisth « NY;

He2+ ¢ SFq;
Heas &+ HCI

HeZ® ¢+ Si; Het* + C);
C3% &+ Sf; C3¢ + Cl1;

03+ +

Al; 03¢ + S{; 03+ + Cl; Nes* + Al;

Ne®+ 4+ SI: Ne** +
JUL)
1.13¢ & H:
4]

!
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Bes* + H; BS5* & H; Co+ +
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AO6

He «
CH,;
Cily;
A7

Ht &
CHy3
CHys

Al1l
Na®

AN

F+ 4+ He: F2e o He: F3¢ + He; Foé +
F7* ¢+ Ha:

CHy
He2e¢
Lize

CHes

He2+
Li3e

+ Na
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H* &+ Ng;

+ Ne;
+ Nej

H* + Ne;

+ Ne;
+ Ne;

hv ¢+ 0: hv + S

HO 2
hw +

E11
e +

no
Unde
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He v
ARo
Hes®
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He*

AOE
He 2¢

ans3
Foe

Si; Fos & si1¢
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Fe e

S1; F+ + Si;
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e +
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[ 4

+ Cs
+ Cs
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+ Si;

+ Si;

Ar,:
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Nas
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S + Ar; S 4 Na; S ¢ Hps S ¢
Xe

Se; Sey®* ¢+ 0OCSe

1; HF ¢ WF

s Cl= ¢ Ar; Cl- #+ Kr; Cl— +

Hy ¢ I3 H + HI

Gbé
0. + N;

3 NO® + N,
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ENERGY
RANGE

0.,003-0.5
eV

Undef

170-142 nm

232-4256 K

HO2
953-914 A0
HO8

193 na

1 seu.

Undef

250-650 K

300 K

215 K

0-4 ev

300-1500 K

300-640 K
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1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

REACTANTS

Al4
H + Hy

(384
2n ¢+ 2n; Cd + C4

A13
Undef
Al18
Undef

HOS
hy + CdI,

Arl : . .
Xe® ¢ Cly; Xe* & CIF; Xe® ¢ ICI1;
Xe® ¢+ HC1; Xe* ¢ SCl,; Xe* ¢+ NOCI

Al4
Xas ¢+ Cl,

A?

Ra ¢+ Ar
HUB '
hv .+ NaAr

A1l
I,* ¢ He
HDS

s + I Hes hw ¢ I Hop: ho . ¢ I He,
He ¢ He; Be ¢ Be: Mg + Mg} Ca + Ca;

He + He; He ¢ Ne; Ile ¢+ Ar; He *+ Krj
He + Xe; Kr + Ke; Noe ¢ Xa&; Xo ¢ Xog
Ne ¢ Ne; Ne ¢ Ar; Ne + Kr; Ne + Xe;
Ar ¢ Ar; Ar & Kr; Ar + Xe; Li® o
Ho; LI® + Nej LI® + Ap; Li® & Kp;
Li® & Xe; Na¢ ¢ He; Nat + Ne; Na* 4+
Ar; Na*t & Kr; Ne* ¢ Xe3 X* '+ Hoy K¢
+ Ne; K* ¢+ Ar; K® ¢ Kr; K* ¢+ Xe;
Rb* + He; Rb® + Ne; Rb* & Ar; Rbe -+
Kr; Rb® & Xe; Br~ ¢ He; Br— ¢+ Ne;
Br~ + Apr; Br— ¢ Kr; Br— ¢+ Xo: F- +
Xeg I- & Hoj I™ & Ne; I- + ap; T— ¢
Kr; I= ¢ Xe; Cl™ ¢ Xe; Lt + F; LY ¢
CI2 L1 & Br; Li * I; Na v P; Na'&.

Cl; Na ¢ Br; Na ¢ I3 K+ F3 K+ Cls.

X ¢+ Br; K ¢ I; Rb ¢ F; Rb ¢+ Cl; Rb
& Osy Uh'e T

[3%4 }
He ¢+ Hes AP + Hy; Ar + !cl'.

A17 R
L1% ¢ Hp; LI® ¢ Ny .

HDS
nhy ¢ NO; nhe ¢ I,

nhy ¢ NO; nhe ¢ I,
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RANGE

0.75 8V

Undef

Undef

360~200 -na

300 K

300 K

6800-5800 -
'

5600 A0
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Undof

““Undet

Undol

400 :na
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NO.

1201

1202

1203

1204

1205

1208

1207

1208

1209

1210

1211

1212

T1213

1214

REACTANTS

AO3

He + H,

A03

He + Ha; Hy ¢ Bry: He ¢ HBr; N, #
N2

A1}

He + Haz; H, + Bry; He ¢ HBr; N, ¢
N, .

AR3

He + H,

A1l

He + H,

All

F* + H,

BO?

Fe + H,

Al?7

Cs + Cs

HOS

hv + Cs,

HO8

hv + Cs,

All

CNe& + Ar

A3

LIH ¢ HC1; LIH + DCI

ALl

LIH + HCI®*; LiH + DCl*

A03

L1H ¢ HC1; LiH + DCI

All

LIH & HC1®; LIH + DCl®

HO6

hy ¢ CSz; hv + CS, + CS,

A03

CsF ¢ He; CsF + Ne; CsF + Ar; CsF +
Kr; CsF ¢+ Xe; CsF + Np; CsF + CO;
CaF 4 CD,; CsF + N,0; CsF + SFg
A1l

CsF 4 He; CsF ¢ Ns; CsF ¢ Ar; CsF +

Kr3
CaF

A0S
c1-
ADS
cr-

A13
H e
BO?7
H+

G11
e +

A3
Ar,pt

CsF ¢ Xe; CsF + Np: CsF + CD;
+ CO,; CsF ¢ N30; CsF + SF,

+ H,

+ Ha

H+

He

Ip ¢ N,

+ 2Ar
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RANGE

Undef
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0.6~5.5 eV

A1l
0.01-3.04
oV

5145-4658
'Y

300 K

0.74 sV

0.78 sV

1292-1005
AD

800-130% -K

4-11 8V

A13
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1-50 .14

144=317 K
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1216

1217

‘1218

1219

1220

1221

1222

1223

1224

1225

122¢

1227

1228

1229

REACTANTS

Al?7
Hel* ¢ He

Al0 -
Na® + H,

f

A0
Nap® + He: Noy® + Hy; Nay,® ¢ CH,;
Nas® ¢ N, [

a7
Lt & F

Al7

Na + K
Hos

tw + Nak

Al4
Cl ¢ NOy ¢+ M; Cl10 + NOp, + M

An3
Cp® + ND
ALl
C,® + NO

ae

RU* » fle; NB* + Hoy RD* & &r: Rht
Kr; Rb* + Xe; Cs* ¢+ He; Cas* + Ne;
Cs®* + Kp; Cs* ¢ Xe; Ca* + Ar

Al? .
Cs ¢ Cs
HO8
v + Ca,
LR
f* + H, “
AB3 '
H + OH
T
A3 .
g s,
AD3

H ¢ Bry: Ar ¢ Brp; S1 ¢ I,

EXP
OR
THEOR

90

,ENERGY
RANGE

0-22 oV -

0-10 oV
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Ar?7
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4800 A0
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1232

1233
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1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

REACTANTS
AD2
Ar + CD,
[ %4
Ar + CO,
A18
Ar ¢ CO,
HOS
tw.# 0373 hv & O3~ ¢ H,0(
w7 .
hy + 03~; hy # Oy~ ¢ H0
ALO
Hp ¢+ HC1
HO6
2hy .+ Cs
o8
tw ¢ Te,
a0s
H* + H* Seq
ALl

H® ¢+ H* Seq

[2:0] :
€ ¢ CI; e 4 NO¢; o 4+ (O34

A7
C + He

w + He Seq; hv + Be Seq

A0

e 0 Hps He + He; HO 0 Ne; H® + Ar;
He Kr

All

H* ¢+ Hp; H® + He; H* & Ne; H* ¢ Ar;
H* + Kr

EO3
e + H Seq

EO3
e + Na
E17

e ¢+ Na’ y

HO2
w ¢+ H
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1246

1247

1244

1250

1251

1252

1253

1254

1266

1258

1287

1258

1259

1260 -

REACTANTS

A03

S35+ ¢ Ap; SO% + Ar; ST+ + Ar; SO¢ &
Ar; S%¢ & Ap; S10% ¢ Ap; S11+ ¢ Ar;
S12¢ & Ar; S13¢ 3 Ap

BO?
Undef

HOS
h ¢ Hy
s
hy + Hy

A07
Hee® + H
A1l
Het + H

ane
Het # Ca; Het* + Ba; Ne* + Ba
A7
He¢ + Ca; He® ¢ Ba; Net ¢ Ba

AD7
Undef

A0l

Kr* ¢ Ta; Kr* + W; Kr¢ ¢ Pt; Krt ¢
: Kr* & Pt; Kr® + Bi; Kr¢ + Th;

Kr® ¢ U

E03
e+ He

E0S .

e + He*; e + Li2%; ¢ + Bel3+
E37

e ¢+ Het; e + Li2¢; ¢ ¢ Bod+

AO3
Undef

A3
H* + Hi H* + H,
ADE
H* & H: H® & H,

A6
He* + H; H ¢
A7
Het¢ ¢ H; H ¢
A08
Het ¢ H H +

xr = T

E02 tey

& &+ ) -

€7
e+ CO

E03

@ + HF; & + HC1; e + HBr *
E17

¢ ¢ HF; e ¢+ HCl; e ¢ HBr

£03
inant
E04
Undef
€09
Undef

E03
e & CaH,
1?7

e ¢ CpHy
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RANGE

32 MeV

2n-41 eV

0.05 sV

2-1003 av

1 MeV/anu

JI=fi MaV

21-200 eV
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Undef

1.9-25 KoV

35-1000 koV

100-8)0 eV

Ded=4.0 &V
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Na® ¢ Na; K® 4 X; Rb® ¢+ Rb; Cs¢ »
Cs

A17
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H &+ Cs ¢ Mo

tw + Hy
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EXp
OR
THEOR

103

ENERGY
RANGE

5100-5140 -
AQ

50-20000
Mev

7-15 keV

300 K
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0.101 a.u.
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300 K

3000 K

0.5-100 MeV
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620-350. A0

0,05-0.5
asue

0.07-0.4 eV
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1408

1409

1410

1411

1412

1413
1414

1415

REACTANTS

E09
e + HC!
s
e + HCI

AD3
Li* & He; L1* + CH,:

C* ¢ CH,
A7

Lt¢ ¢ Ha; Lt® ¢ CH,; Bo* + He;
CHy; B* ¢ He; B* + CH,; C*

+ CH,
HO6

W ot N

HUG )
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he + Xe
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hv ¢ Hy

HOE ’

hy + Hy
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Na ¢+ Ne

A1l
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e +
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Mg + Mg; Mg + Mg & Mg; Be + Be; Be
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Ar + Hy
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co* + CO,
2% 4

FaFiCl+Gly Ll + 6l
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AT
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4hv + Cs
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;|2
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Ni +.NI3 Ne + Al
co?
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e * Xe s
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REFERENCE

Hitchcocky A. P.; Brlion, C. E.; van der Wiel, M. J.
Tonic fragmentatfon of inner shell excited-states of
€0, and N,0. Chem. Phys. Lett. 66, 213 (1979)
Canada

ternando, R, P.; Somith, I. W. M. Vibrationsli
relaxation of ND hy atom{o oxygen. Chem. Phys. Lett.
66, 218 (1979)

Unlted Kingdom

Ntki, H.; Maker, P. D.; Savage, C. M.; Breftenbach, L.
P. Fourler transform IR spectroscopic determination of
the equitibrium constant for H,0 ¢+ Cl,0 goling to or
coming from 2HOCl. Chem. Phys. lLett. 66, 325 (1979)
United States

Rakshlt,'ﬁ- B, The reaction cf CO, dimer lons with
sulfur dloxfde. Chem. Phys. Llett. 66, 373 (1979)
West Germany

Thrush, B. A.; Wllkinson, J. F. T. Pressure dependence
of the rate of reaction betweaen HOj; redicals. Chem.
Phys. Lett. 66, 441 (1979)

United Kingdom

Barroux, C.; Audibert, M. M. Experimental study of the
vibrational relaxation af HD in collfsfun with HD and
%He in the range B0-400 K. Chem. Phys. Lett. 66, 483
(1979)

france v

Mayne, H. Re Quasiclassical trajectory calculations
for i + Ha(¥ = 1) on a new potential energy surface.
Chemo. Phys. Lett. 66, 487 (1979)

West Germany

Clary, D. C.; Connor, J. N. L. Application of the
vibrationally adfabatic and static distorted wavo Born
appronimatiuns to the reactfon H + Fuo(v = 0, §J = 0) o
HF(v prime, J prime) + F. Chem. Phys. Lett. 66, 493
(1979)

United Kingdom

Nomura, O.; Iwata, S. Potential energy curves of
low-lylng atates nn HMA, Chowe Phys: Lert, &6, 523
(197%)

Japan

Morrison, M. A.; Lane, N, F«. Threshold structure in
the vibrational excitation of CC» Ly low=ahéfgy
electrong, Cham. Phye, Lette 66y 352F (1Y7Y)
Unlted States ;

Leey, E« P, F.; Pottas, Ae. W. Configuration Interaction
effects in the He Ila Sp=1 phctoelectrun spactium of
9. Zhom. Phys. Lett. 66, 553 (1979)

United Kingdom

Locht, R.; Momigny, J. Dissociative fonfzation by low
energy electron impact. Energy distribution and
appearance energy of doubly lonlzed fragments from N,
and D;. Chem. Phys. Lett. 66, 674 (1979)

Belglium

Kurasawa, H.; Lesclaux, R. Kinetics of the reaction of
NH, #ith ND;. Chem. Phys. Lett., 66, 602 (1979)
fFrance .

Lavarec, M.; Bocquet, P.; Septlier, A. Variation du
coefficient d emission electronique secondaire de
surfsces reelles sous 1 effet du bcmbardement
eleotronique primajire. Coopt. Rend. 288, 7?7 (1979)
France

van Dijk, W.; Razavy, M. Collinear collfstion of an
atom with a homonuclear diatomic molecule. Int. J,
Quantum Chem. 16, 1249 (1979)

Canada '

Iida, T. Meagsurements of energy-lecss cross section for
300, 400, and 500 eV electrons in the continuum of N,.
Jap. Jo Appl. Phys. 18, 1667 (1379)

Japan



REF.
NO.

2064

2065

2065

2n67

2058

2059

2070

2071

2072

2073

2074

20875

2076

2077

2078

REACTANTS

pA2
Ar* + St

Do4
Ar® + S{; Ar* + AuSi; Ar* + NiSI;

Ar* & PdSi; Ar+ ¢ CuS{i; Ar* ¢ SIZ;
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Cu; He* + Zn; He* + Ge; He* + Nb;
He® & Pd; He*® + Ag; He* & Sn; Het¢ +
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Ne® & C; Ne* ¢ Ti; Net 4+ Ni; Nat ¢
Cu; Ne* + Zn; Ne* ¢ Ge; Net ¢ Nb;
Ne#+ + Pdy Ne* + Ag; Ne* ¢ Sn; Net +
W; Ne* + Re: Ne* ¢+ Bi; Né* ¢ Th;
Ar® &+ C; Ar* + Ti; Art ¢ NI; Art +
Cuz Ar* ¢ 2Zn; Ar®* ¢ Ge; Ar* + Nb;
Art & Pd; Ar® + Ag; Ar* + Sn; Art ¢+
¥; Ar* &+ Re; Ar® + Bi; Art ¢ Th;
K¢ ¢ C; Kr* & Ti; Kr* + NI; Kp+ +
Cus Ke® ¢ Zn; Kr®* + Ge: Kr¢ + Nb;
Kr® ¢ Pd; Kr* + Ag: Kr* + Sn; Krt ¢
W; Krt 4 Re; Kr* ¢ Bil; Kr*.+ Th:
Xa® ¢ Cz Xo* ¢ Ti: Xe* + Ni; Xet ¢
us X ¢ Zn: Xe® ¢+ Ge: Xe¢ + Nb;
Xed ¢ Pd; Xe* & Ag: Xe* & Sn: Ket o
W; Yot & Oa: Xat ¢+ Bi; Xet ¢ Th
3
Hat ¢ C; He* ¢ Ti: He* + Ni; Het &
Cu; He* & Zn; Het + Ge; He* + Nb;
He¢ ¢ Pd; He® & Ag; He* ¢ Sn; He* +
U; He* ¢ Re; He* ¢ Bi; He®* + Th;
Net® + C; Ne* ¢ Ti; Ne* + Ni; Ne* ¢
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Ar+ ¢ Pd; Ar® + Ag: Ar+ & Sn; Are ¢
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E03 E HO6
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111 . €03
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e ¢ CO,
w3
o 1:G0p
o3
e + CO,
04
e + CO,
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e 4+ CO,
e + CO,
ED3 E E0)
atf:et N, 15-415 ev;
HO4 104 oV
he & U ) Ho2
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Hy ¢ Fe
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N NOp ¢ Oa; NOp + Np0; NOp ¢ CF,;
CINO ¢ He; CINO ¢ CO,; CINO ¢ Ne;
CIND + Ar; CINO ¢ Kr: CIND + Xe;
CIND ¢ Ng; CINO ¢ Op; CINO @ N,O;

CINO & CFo; O3 ¢ He; Oy ¢ CDg3 Dy +

Baj Ny & 8wy O, & Fpy 0, « Xey 0, ¢
Na; Oy + 055 Oy ¢ Ny0; Oy ¢ CFy;
;0 ¢ He; N0 ¢ CO,5 NpO ¢ Ne; N0
+ Ar; NpO ¢ Kr; NpO + Xe; NpO ¢ Ny
M0 » O, N0 1 M05 NgD ¢ OP

Al4
0+ HS

A0S
Bry + 0pF: I5 + 04F; ICL ¢ O,F; HI
+ 0,F
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A01

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

General

Ar + Ar
2037

Ar & Kr
2037

Ar ¢ Ne
2037

Arp + Ar
2037

Ary ¢+ Kr
2037

AO2

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

Elestic Scattering Colllstons

Ar ¢+ CO,
232
Ar + N,
232
Art & Cu
1596
Ar* ¢ Cul
1596
Art &+ Xe
1620
Br- + K
2036
Br= + Na
2036
c+C
85
C + Coe
135
Cd* + Xe
1620
Cl + Xe
1173
Cl- + Ar
906
C1- + K
2036
C1- 4 Na
2036
Ct= ¢ Xe
1629
b* + D
1869
.
D+ + NI
137
Dy ¢ D,
1909
Tt Ar
452
F + Kr
452
F + Ne
452
F + Xe
1173
o+ K
2036
P+ ¢+ Na
2036
F= + Xe
1629
H e+ Ar
a7
H + CpHyF
827

1230

1173

936

159

Ary + Ne
2037
Kr ¢ Ar
2037 -
Kr ¢ Ke
2037
Kr ¢ Ne
2r7

Kry ¢ Ar

2037
Kry ¢ Kr
) 2037

Kry ¢+ Ne
2037

Ne ¢ Ar
2037
H + CuH,y
e27
H ¢ Caes
1351
H+ CO
1355
He He
1381
H &+ Hee
. 1351
H + Hg
69?7
H + Kr
827 936
H + Ne
938
H* 0,
827
H ¢+ Xe
a2? 936
H* + Ca
138
H® + Ca**
1351
H* &+ Cs
409
H® & He
1351
H* &+ Hy
14
H¢ + Heo

324 940 1138

He ¢ Hoe
1351

H® + Z¢
22

Hy ¢ Ar
827 936

Hy + My
27 1909

H3 + Kr
658 a27 933

Hy ¢ Xo
827 936

HC1 & Ar
1807

HD + HD
1909

HD + He
338
He + Ar
29
He ¢ cu

n 934

He + C0,

He + He
103e

He + N
2"

Ha + Na,
1486

Ne + Kr
2037
Ne ¢+ Ne
2037
Nag ¢ Ar
2037
Nag ¢+ Kp
2037
Nep + Ne
2037
Review
800
Undat
274
717
1308
1€89
Ho + NO
a
He + Of
3
Ho® + He
1036
He* ¢ He
586
Het + Ke
1620
He® + Xe
1620
He2® 4 He
1863
Hele+ + L1
680
HF ¢+ Xe
928
1I- & Ne
906
K * Kr
916
Ke® + Xe
1620
Li + He
839
Li* « CO
1446
Li* + H,
14
Li® ¢ N,
1446
LIF + Ar
625
NHa ¢ Me
770
Na ¢ Hg
1158
Na ¢ Ne
838
Na® & Ne
2129
Net + Xe
1620
0+ e
135
0+ Nt
136
0+ 81
861
st + ¢C
841
1 « 0
841
Xet ¢ Xe
1620
Zn* + Xe
1620
Undef
1837

1869

2025

1446

838

2129

1117



AO3

"HEAVY PARTICLE
INTERACTIONS

Excitation

At11s & Oy
1010

Al13¢ & Cu
1010

Ar ¢+ AP
13

Ar + Br,
1229

Ar + Hy
415

Ar + HC1
18

Ar ¢+ LIH
275

Ar + Ny
339

Ar + Npe
228

Are + H,
704

Ars+ + Ap
1440

Aro¢ + He
1440

Aro¢ &+ Kp
14490

A7®+ 4 Ne
1440

Arst + Xe
1440

ApLZ® & Ne
152

B* ¢+ CH,
1a02

H* ¢ He
1402

B¢ + H
567
Ra¢ + Ar
1950

Bet + CH,
108

Bet ¢ He
199
1960

Bet ¢+ Ne
j66

Br ¢+ Mo
265

Br ¢ Sr
266

Br ¢ 2r
268

c*'s C
1934

~ HEAVY PARTICLE

1995
2027

393 1819
1402

568 1402
782 1950

C¢ + CH,
1492
C* ¢ He .
1402
C* + N
1935
C* + Ne
1409
C++ 0
1935
C2¢ + Ar
146
Cé+ + Cu
1010
Co+ + H
567
Cato+ + H
1865
Clies &+ Ay
993
Clies+ & Ho
993
Clt84 + Nd
993
Cl:7¢ & Cy
1610
Cl- + H,
1211
CO + H,
342
CO + He
189
Ca® + Cs
1391
CaF + Ar
1214
Cef & 20
1210
CaF + CO,
1210
CsF + He
1210
CsF + Kr
1210
CoF & No
1210
CaF + N,O
1216
uaF & Né
1210
CsF + SF,
1215
Cof + Xe
1210
Cu®+ ¢ Kr
1270
Cutse &+ Kr
1270
CuZo+ + Kp
1220
Cule & Kp
1270
F¢ + H;
1017

160

F2e

F3+

Fee

Fee

Foe

Fre

Fre

Foe

pos

+ He
1017

+ He
1017

+ He
1017

* St
1024

+ He
1017
)

+ S§
1024

+ Ce
1027

+ Cr
1027

‘e Pe

1027.

+ He
1017

+ S84
1024

+ Tt
1027

-V
1027

+ Co
1027

+ Cr
1027

+ Cu
1010

+ Fe
1027
4+ He
1017

+ 81
1024

+ T8
1027

* Vv

1027
+ fAu
993

' Cu
1027
+ Cr
1027

+ Cu
1010

~ Fa
1027

+ He
1017

4+ Ho
993

+ Nd
993"

+ St
1024

+ T1
1027

-V
1027



Fo¢ + Au

993

Fo9¢+ ¢ Cu
1010

F9¢+ + He
1017

Fo+ + Ho
993

Fo+ + N&°

993
Fo¢+ + st
1024
1949
1229
120
120
1815
1815
1355
D
291
H + Fe2s+
1360
H
291

339

1820

120
H + N2+

120

964
H + NHe
1815
0
120

H + Q6+
1360

H + 07+
1360
954

1816

1227

H + Si+°
120

H* + D
2005

H* + H
1871

H® + He
1033

1429

1380

1376

1429

1815

161

H* + Ag
988

H* + Ar
208 606 753
1029

H* + Ards
1371

H* + Ariee
1371

H* + Au
2130

H* + Ba
988 103)

H* + C
120 1510

He* 4+ C2¢
1348 1371

H* + CS+
600

H* + C*
120

H* + Ca
276

H* + Cabd!
1371

H* + Cal2+
117

H* + Cats+
117

H* 4 Calos
1371

H* + Cd
asn °88

H* + CD
1815

H* + CH
1815

H* + CN
944

H* + CO
710 935

H* + CD,
710

H* + Cs
607 863 983

H* + Cu
1n1o0 1029

H* + Dy
2139

H* + Fe
T 278

H* + Feéo
117

H* + Fet2e
117

H* + Fel3s
117

H* + Fetee+
1371

H* + Fe17+
17z

H*

He

(134

He

H*

He

He

He

He

He

He

Ht

He*

H¢

He

s

+ H
120 240 599
1258 1438 1449
1867 1933 1942
19£1 1985

+ Ha
14 606 677
1255

+ He
606 722 753
1064 1867

+ He*
591 €00 673

+ Ho
18€4

+1
988

+ In
988

+ K
8€3

+ Kr
606

Lt
1653

+ Lize
591 600

+ Mg
1030

+ Mgo+
1271

+ Mo
988

+ N
1510

+ N2¢
115 120

+ NI+
1371

+ Ne*
2018

+ Ny,
208 606 935

+ Na.O
710

+ N¢
120

+ Na
863 1943

+ Nb :
988 .

+ Ne
606 1029 1510

+ Nebe+
2018 -

+ NH¢
1815

+ NC
938

+0
12¢ 1510

+ Ose
1371

2
787



He

+ 0D
1818

+ OH
1815

+ P4
988

+ Rb
863

+ Rh
988

+ Ru
988

+ S
1371

+ 3%t
117

+ 3b
983

‘4 St
1371

+ S{10¢
1371

+ Sie
120

+ Sm
1864

+ Sn
988

+ Sr
988

+ Te
988

+ Xe
606

+Y
908

+ Zn
850

+ 2Zr
322

+ Br,
1202

+ CD
1815

+ CH
1815

+ CO
1816

+ CS
1016
+ H
2027

+ Hy

G19

» + HBr

332

+ HD
2020
+ He
2027

+ NH¢
1815

+ NHye¢
1375

988

2130

988

LoLT

347

aAf9

He + OCS
2027

He ¢ OD
1815

He + OH
1815

Ha + SID
1616

Ha' & L1
1693

Ha* + .CD
1815

Hy* ¢+ CH
1815

Ha® + NH*
1815

Ha* + OD
1916

Ha* + OH
" 1815

HD ¢ HD
2020

He ¢+ CD
1815

He + cH
1815

He + CO
451

He + DC}
339

He + DF
339

He + H,
21
944
1203

He + HaCO
39

He & HDe
1g02

He + HC1
339

Ho + He
1n36

He + Hee
1799

He 4 He2e
as53

He ¢+ HF
3xa

He + HN ¢
2n27

He + Hp*
228

He + NpH*
944

He + Na,
1466

He + NH*
1815

He + NH,
a9

He + 0D
1815

2027

sa
12Ul
2052

2027

L0

1991

162

174

1202

He ¢ GH

He®

He®*

He®*

Hee

He®

He*

Het*

Ha®

He*

He*

e

181§

+ Ba
1527

4+ Ce
1627

+ Cd
668

+ Co
1022

+ D,
2003

+ Hy
1384

+ He
1036

+ Sv
1527

+-Cd
601

+ R
755

+ Hy
751

4+ He
588

+ Hg
601

+ Ho
18€4

« U

1683

+ Na
761

4 Og
1435
+ Sm
1864

+ 2n
601

Helt+ » C

He2+ + Cd

HeZ* + Cu

1510

8s0

1010

HeZ+ + H

He2# & He

He2¢ + Li

1439

1292

1693

Ho?® ¢ N

He2+ + Ne

1510

1810

HeZ¢ + 0

He?24 + Zn

He,

Hep* + Li

1510
830
+ He

23€

1653

2003

1829 1995

668

2012

1694

1943



163

HF ¢ HF . Li* + CH, N2+ & O
640 191 1402 . 1510
Hg* + Hge LIt + CO TON3e H
2003 N 2n25 . 2017
I+ Au - Li+ ¢ D, . NT¢ & Cu
a22 asz 1010
I+ Br Li+ + Hp N2 + CO
snl 14 164 852 332 .
1899
1+ Pb N2 ¢ N,
822 Li* + He 332 1202
. 191 1402 .
I+ Th . ‘ : Ny + 0,
822 ‘ Li* + Np 332
. | 326 8s2
1+¢0 . : . Na® + €O
822 Li* + ND 1628
: 862
1+ Yb . Na+ ¢+ Ar
822 Li* + 0, 208
852 . :
I* + Au Na* + He
1276 L13+ + Cu 208
. 1015
I+ + In Na* ¢ X
1263 . L1, + Ar 1855
- 1931
K + Ar ' . Np* + Lt
1959 Lip + He 1895
. 1931 2041
K + CO . . Na* + N,
145 1028 Li; ¢ Kr 208
1931
K + He Nz* + Na
1400 1949 1950 L1, ¢ Li 1895
1931 [
K+K+hw Na + Ar
1997 . Li, + Ne 1950
1M
K + Ny : , Na + He
145 ‘ L1, + Xe 1950
~ 1931
K + Ne Na + Ne
1949 1950 LiH + DC1 1448 1950
1207 1208
Ks -+ K Na* + Ar
1391 LiH + HCY - 715 1952
E . 1207 1208
Ke® + K ’ Na® + He
1997 Mg+ & Ar 71¢ 1952
1408 1950 .
Ke ¢+ Kr Ha® + Na
713 Mg* + H,0 1391
1262
Ket ¢+ Au . Nas + Ne
1251 Mg+ ¢+ He . 71¢ 1952
- 1408 1950 -
Kr¢ + Bi [ . Na®* + Cd
1251 Mgt + N, 1487
1262
Ket* & Pb Na+ + H,0
1251 Mgt + Ne . 1262
: 1262 1408 1950
Kr* + Pt Na*+ ¢+ HCN
1251 . Hy' v 0, 1646
1262 -
Ke* + Ta ‘ Na® + Ny
1251 . ‘ Ne + H0 . 12€2
1262 -
Kr* & Th : Na¢ + Ne
1251 N¢ + He ’ 991 1262
208
T Ket + U Na¢ + O,
1251 Ne &+ N . 1262
1934 :
Krt ¢ W Na, + Xe
1251 N¢ + N, 375
605 1262
Krioe + Ne . . Na,* + K
192 Ne & Ne' : 1957
. 1262
Ll + Ar s Na,® & Na
1950 H+ » O 1987
. g 1935
L1+ Hy . : . . Nay® & Xe
857 N+ + O, 486 . 1550
. 1262
L1 + He NaKe & K
1950 : : NEt + N 1997
’ . 1510
Ll ¢ Ne . : . . . Ne + Al

1960 : - : 19€4



Ne + Kr
1927
Ne + N,*
228
Ne#® + D,
2093
Ne® ¢ H,
2003
Ne* + H,*
833
Ne#* + He
1939
Ne* + Ne
1389
Ne+ ¢ 1,0
1262
Net + N,
1202
Ne+t + Ne
1262
Net + 0,
1262
Ned+ + MNe
1292
NelCo+ + H
1865
NF® ¢ B
1625
NH + O,
1621
NE ¢ NI
1964
Nit1e+ &+ Ng
192
n* + H,0
1262
o+ + N,
1262
6+ + Ne
1262
nr + 0
1934
0+ + 0,
1262
0%+ 4 A
987
Qv+ ¢+ Ar
146
yse & g1
987
08+ + Al
Qa7
OY& + Al
o7
De+ + Al
987
Qe+ &+ Cu
1010
g8 + H
567
08+ + He
1867
0,¢ + 1
1625

1867

nes + ocs
1794

Pb ¢+ C
142

Pb + Cm
1982

Pb + Pb
1413

Pb + U
142

Pb + Xe
1982

Pb* + Ar
1390

Pb* + CH,
1399

Po* + CN,
1390

Phe & Hy
1390

Pbe & H,0
1300

Pb* + He
1390

PL* + K
Pb* + N,
Pbe + Ne

13910

Pbs + NH,
1390

PLH¥o+ + Ne
192

Rb* + Rb
1391

S5+ 4+ Ar
1346

gt 1 Ar
1245

ST+ 4+ Ar
1248

S8+ ¢ Ar
1245

5% + Ar
1248

5104 4 Ar
1245

S11e 4 Ap
1245

S12+ &+ Ar
1245

S13¢ 4+ Ap
1849

SIv¢ 4 fu
1010

S16+ & Cuy
1010

St s 1,
1229

$17+ + Au
993

S17% 4+ Ho
993

164

S17+ + Nd
983

S5i8¢ + Au
993

518+ + Ho
993

S8+ + Nd
983

Si9¢ + Au
993

S19% + Ho
993

SI9¢ + Nd
983

81108 ¢ Af
146.

St10¢ + Auy
993

S{19¢% + Ho
LYs3
Si{to+ 4+ Nd
993

S{11¢ + Ar
140

SILle 4 An
993

Si11¢ 4+ Ho
993

"Si{t1+ + Nd

993

S1t12¢ + Ar
146

S112+ &+ Au
993

§112+ 4 Cu
1010

S112+ 4+ Ho
993

5ii2% » Nd
943

Si13+ + Au
Wyl

S{14% & He,
992

S113¢ 4 Nd
993

S{te¢ + Au
993

Si1%¢ + Cu
1010

SI18¢ ¢ H
1865

Stis¢ + Ho
9
Si1%* + Nd
993

Ti1%¢ & Ne
182

U+
143

Ue+vu
143

Xe + C
142



Xe + Pb
A&A
Xe ¢+ U
142 s
Xe* + He0
1700 -
Xe® + H,S
1700

AO4

HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS

Disasoclation
Ar + D,
351
Ar + Hy
ast 418 450
Ar + O
351
Brp + Ar
318
Br, + He
318
Brp + Xe
318
CHy + AT
1978
3
Cl- + Hy
1211
H + CO
1788
H + Hy
1788
Hp + Ar
629
Hy + He
2
H;¢ & or
1698
Hp* + CO,
1698
He® ¢ Hy
1698
Ha* + He
1698
Hat + N,
1698
Hy* ¢ SF,
1698

Xe* + HEL
1700

Xe®* ¢+ NHy
1700

Xets ¢+ & Ne
192

Zn* ¢ Ar
1949

Hp* + Xe
1698

Ha® ¢ Hy
684

Hay* ¢+ Mg
1634

HC1 + Ar
330

He + Hp*
349

He® + D,
2003

He* + H,
2003

He* + CO,
1476

He* + 0,
1435

HeH* + Ar
1698 .

HeH* + CO,
1693

HeHe + H,
1698

HeH* + He
1698

HeHs + N,
1698

HeHs + SF,
1698

HeH* + Xe
1698

HF® + F,
1980

1s + Ar
218

1, + He
318

Iz ¢ Xe
318

Lis® + Ar
2030

Lip* + He
2030

165 -

1950 -

Zn® + He
1949 1950 -

Zn* + Ne
1949 1950 -

Undef

260 666
1876

Lig® & Kr
2030

Lig® + Ne
2030

Liz* + Xe
2030

Na* + Ar
208

Ne* + He
208

Na* + Na
20¢

Ne + H,
511

Ne + Hey*
348

Ne¢ + D,
2003

Ne®* ¢+ H,
2003

Ne¢ + Hyp*
833

Nep* + He
204€

NO + NO
1158

NO, + AP
620
ND, + He
620
NDp, + Np
620
NULL + Ar
620 - ’
NOC1 + He
620
NOC1 + N,
620

0p + Ar
33¢

S0, + Ar
163

1254



,HEAV' PARTICLE - HEAVY PARTICLE

INTERACTIONS

Chestluninescence, FPluorescence, and
Luminescence (photon emission by
pecificd pr

Ar ¢ Fy
1788

Ar ¢ Kr + F,
1758

Ba ¢+ F,
2023

Ba + N,b
56

Br + Br
1993

Bry + OgF
2141

C* ¢ D,'
1902
C* + H,
1902
Ca* + NO
1223
Ca ¢ Fy,
ca® & Ct,
1143
ClL + Cl
1993 ~

Fuet a K
1279

Culsé o+ Kr
1270

Cu20e ¢ Nr
1370

Cu2t¢ + Kr
1270

F2¢ + Ag
138

F2¢ &+ Ca
138

F2¢+ ¢ Co
100

F2+ + Cu
134

F2+ + Fa
138

F2e + Ge
138

F2* + KBr
138

F2¢ + LaF,
130

F2+ & Mn
138

fFee & Ni
138

Fz¢+ &+ Sb
138

A
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+ T
138

+V
138
+ ZnS
138

+ Ag
138

+ Ca
138

+ Co
138

+ Cu
138

+ Fe
138

& fio
138

4+ KBe
138

+ LaF,
138

4+ Mn
138

+ Nt
138

+ Sb
138

+ Tt
138

+ Vv
138

+ 2n8
100

+ Ag
138

+ Ca
17e
+ Co
138

+ Cu
138

+ Fe
138

© 4 Go

138

+ KBr
138

+ LaP,
138

+ Mn
138
+ Ny
138

+ Sb
138

* Tt
138

+V
138

+ 2nS
138

+ Ag ~
138

F8¢ 4 Ce
138

F8¢ &+ Co
138

FS¢ & Cu
138

P8+ + Fe
138
F3¢ ¢+ Ge
138

Fs+ + KBr
138°

FS¢ + LaF,
138

F3¢ + Mn
138

Pe* 1 R
138

FS¢ ¢ Sb
138

Fo¢ ¢+ TH
138

FS¢ .+ v
138

F8% & ZInS§
138

Fo¢ &+ Ag
138

Feé¢ ¢+ Ca
138

Fe+ + Co
138

Feé¢ 4+ Cu
. 138

Fe+ + Feo
138

Fov + ue
130

Fé¢ + KBr
138

Fo+ + LaF,
138

Fo¢ + Mn
138

Fo+ + NI
‘138

Fes + 8b
138

Fo¢ + T{
138

Fot ¢ v
138

Fas v Zat
138

Fs + SI
1460

Fa + SIDg
1460

Fa ¢ StH,
1460

H + Br,
1611

H¢ ¢ Ar + N,
1161
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H* + Ar + Xe ¢ NF, N+ S 0¢ ¢ N,
1148 376 - 12€2
H* + He + Xe + NF5 °* N + SpCl, 0+ + Ne
1146 376 1262
Ht‘+ Ne ¢ Xe + NF, « N* & H,0 0t + 0,
1146 1262 12€2
Het + N0 N+ N, ' S ¢ Ar
329 1262 . 1176
HI ¢ O,F . N¢ + Ne S + Hy
2141 . 1262 1176
1* + Au Ne + O, S + He
1276 1262 1176
1+ ¢+ In Na+ + H,0 S ¢ Kr
1263 1262 1176
Ip + 0,F Na* + Ny S + Ny
2141 1262 1176
IC1 + O,F Na*+ + Ne S ¢ Xe
2141 1262 1176
Kr ¢+ Xe ¢ F, Nat .+ 0, Se + 0,
1758 1262 905
Mg + F, Ne* + H,0 S13¢ + C
2023 1262 820
Mge + Cl1, Ne* + N, . Se ¢ Fp
1143 1262 2023
Mg* + H,0 Net + Ne Sre ¢ Cil,
1262 1262 1143
Mgt + N, Ne+ ¢ O, Xe ¢ Xe
1262 1262 397
Mg* + Ne 0+ + H0
1262 1262

Mgt + 0, [
1262



AD6

HEAVY PARTICLE ~ HEAVY PARTICLE

INTERACTIONS

Electron Capture

Ar* ¢+ Kp
82s

Art + Na
748

Ar* + NO
1480

Ar* + 0,
101

Art ¢ Xe
825

Ar2+ & Ar
1305

Ar2¢ + He
1305

ApZt & Kf
. 1305

Ar2* + N,
1599

Ar3t + Ne
- 1305

Ar2¢ + Xe
1305

" Arst & Ar
1440

Arss + He
1440

Ars+ + Kr
144N

Antt ¢ Ns
1440

Are* + Ya
1440

B* ¢+ H
1953

Dt ¢ Ny
1953

B2+ + Ar
1690

B2+ + N
1953

BZe + H,
1690
B2¢ & He
1690

B3+ ¢ Ar
1894

B3s 4 |
1953
BI* ¢+ H,
1690
BI* + He
1690

Be® & AP
1690

B** ¢ H
1953

2136

1953

1963

2136

B¢ + H,
1690

B+ 4+ He
1690
567

1953

BS+ & He
674

Baz+ + H
2136

Baz+ + H,
2136

Bat + He
S68

Bet ¢+ Ne
568

Bet+ + H
996

C ¢+ Cs
LY

C + K
860

C + Na
860

C+ ¢+ Cs
B8SS

C* + H
282

C* + Hp
282

C+ &+ HCyN
1811

c* + K
ecs

C* & Na
ASS

C* + Ne
1409

c2+ & Ar
1690
1362

c2e & Hy
T 1953

C2¢ 4+ He
1690

C3e + Ar
{690
C3 ¢ H
1362

[ L 2N'Y Hy
1853

C2* + He
1690

C*4 & Ar
1690

co* + H
1953

C** + H,
1953

C** 4+ He
1690

168

1952

996 1953

1953

1953

EL1Y

860

1953

1337 1951

CS+ + Al
695
CS* + H
1953
C3+ + H’
1983
Co+ + Al
695
Cé+ + Ar
1983
Ceé+ + Cu
1309
Co¢ + H
47 5768
1307 1953
Co¢ + Hy
19€3
ot & Uy
674
Ca* + Sr
1542
Ca206 + ||
1865
Cdz+ + H
2138
Cd2+ + Hy
2136
Clr e+ & Au
993
C118% 4 Ho
993
Clie* + Nd
993
rus 2 Hggh
1811
Co* + D
446
co¢ + HCgN
1811
CO¢+s ¢+ CO
194
Ch*s + H,
194
CO,* ¢+ D
446
CO,* + H
446
Ca* ¢ Cat
1682A8
D¢ ¢+ Ar
990 2131
D+ ¢ Ba
990
D¢ + He
2131
D* + Kr
21
D* ¢ Mg
990
D+ ¢+ Na
748
D* + Ne
213

998



169 .

D* + PERT H+ Ny H* + #—
1327 1608 $90 1490
Dt + Xe H + Ne H* + He
1806 2131 1608 606 674 689
. . 753 992 1264
D,* + D H + NO 1410 1430 1490
446 1608 1547 16048 18687
' . 2171
Dyt + Xe H ¢+ 0,
1806 1608 H* + He¢
591 600 673
Fo+ 4 Au H + Pb
993 1608 H* + K
855 863 1608
F8¢ + Ho H + Xe
993 1608 H* ¢+ Kp
’ 606 1264 1608
FO+ + Nd H® + Ar 2131
993 : +1928
He + L1
F9+ + Au - " He ¢+ H 1520 1608
993 1533
. . He & Liz2e
Fo+ + He H® + H* Seq 591 600 1520
674 1235 . .
He & Lo
F9* & Ho X H® + H, 1520
993 . 1533
' He* ¢+ Mg
Fo+ + Nd- He ¢+ He 990 1030 1608
993 1928 1842
F9¢ &+ Ne . He + Kr H* & N,
992 1928 . 606 1608
Fe2e¢ & C - H®* + Ne H* + N0
1360 1928 7210
Fe20¢ ¢+ Fe He + Ar H* + Na
1360 . 606 689 753 748 855 863
' 990 1015 1264 1608 1943
Fe2ée + H 1309 1414 1415 :
4768 1360 . 1430 1438, 1608 H* + Ne .
2131 606 1015 1264
Fe26+ 4+ He ! 1430 1608 2131
1360 . H* + Ay
1064 ) H* + NEy
Fe2¢+ + Mg . 1608
1360 H+ + Ba .
990 1030 H* + 0,
Fe?6¢ + N 783 1608
1360 . H¢ + CS¢ . :
’ eno H* + Pb
Fe26¢ + Ne 16n8
1369 H* & CoH,p
’ 1608 ) H¢ + PERT
Fe26+ + 0 : 1327
1360 He + CH,
. 1015 1608 H* + Rb
Fe28¢ &+ 5 863 1608
1369 He + cO .
: e 1608 . H* + Xe
Fe26+ &+ st 606 1264 1608
1360 He* + CO, 2131
710 1608
H + Ar Hat & H
1608 H* + Cs 44€
. 410 507 855
H ¢+ CO . 863 1603 . Hpt + H,0
1608 . 908
H* + Fe
H+Cs . 1360 Hp® + NO
1608 N . 159%
H* + H
HeH 240 589 1255 Hy¢ + Mg
269 1256 1533 1438 1449 1490 1634
1514 1548 1867
H + H Seq 1942 1944 1951 HCN¢ + D
1691 1985 B 446
H + Hy H* + He . He + Ha2¢
1533 1608 ) 1512 g 882
H + He i He 4+ H(n) Hes + Ccd
1608 8s6 959 - 668
H + HI ) He + H, Hes + Cs
1608 én6 677 1255 1n22
: 1430 1430 1608
H + Kr . He* + Ar >
1608 He + HoN . 1265 1419
1608 !
H + Mg R He¢ + Ba

1608 N 1249



He* ¢ Ca
1249

He® ¢ Cd
6§01 668

Hee* + CO,
1476

He® + Cs
1549

He¢ + H

1256 14990 .

Het « Hy
751

He® & HCyHN
1811

He®¢ & 'He
s88  £8S
2045

Het. ¢ HeZd
O 384 2138
Het ¢ Hg

601

He* + K
1549

He* & K¢
1265

Ho® ¢ N,0
329

He®* + Na
748 781
1943

Het + No
1268

He* ¢ NO
1695

Hee ¢+ Q.
482 1435

Hat + RL
1549

He¢ +.2n
601

HelZ* + Ar
1015 1308

Hets + CH,
1015

Hez+ + Cu
1309

H.!.‘"
iaze  1s0n

Hele* + He
674 689
1023 1306
1848 1863

He?¢ & Kp
1008

HeZ+ & Ne
1013 130%

Heze + O
675

HeZe o+ (O
878 .

Hele o+ 0S¢
675

Hez¢ + T
1309

Het+ + Xe
1305

1288

1€49

992
1490

HeH* ¢ H
446
K ¢ Bry
364
K +-C)
414
K + HC1
363
K¢ + K
1604
Kré¢ ¢ Co
1631
Kr* &+ Kp
82s8
K#* &+ Na
748
soit m 4w
1305
Kv2¢ ¢ H
2136
Kr2® & Hy
2138
Kr2® & He \
1308
Krts 4 Ke
1308
Kr2¢ & Ne
1305
KrZ¢ 4 Xe
1388
Li® o LY
1293
Li® ¢ Na
1179
Lidé o Ar
mnis
L1%¢ + CH,
1015
Lisé + #
T 998
L13¢ & Ne
1015
Ng?® o H
2136
Mg+ + H,
2136
N & ar
87
N* ¢ CO
87
N* & CO,
5?7
N® ¢+ H
282
N* + H,
Exd 282
N* ¢ N,
57
"N¢ + NO
$7
N* + 0,
57
N2+ & Ap
283 1690

170

NES & He
283

N2e & Ne
283

N3+ & Ar
1690

N3¢ &+ H
1367

N3+ o He
1680

NS¢ & Ar
1650

Ne* & He
1690

NS¢ ¢ Ar
1690

H®! & Ne
1650

N7¢ ¢+ He
874

N?¢ &+ Ne
992

Np* ¢ D
446

Nat & K
1856

Net* + L1
1895

Ng* ¢ Na
1895

Na* + Ne
991

Ne + CH,
198

Ned 4 Ar
a76

Ne® ¢ Ba
1249

N&é® 4 He
576

Net¢ + Kr
8576

Net 4 N,0
176

Ne* ¢ Na
748

Ne¢ ¢+ Ne
. 8%

Net* ¢+ O,
481

Ne2¢ 4+ Afr
576

NeZ+ ¢ H
137¢

NeZ¢ + Re
576

Nez+ & Kr
576

Ne2¢+ + Ne
576

NeZ+ + Xe
1308

Ned?¢ ¢ Ar
576

1690

. 2017

1419

A2R

1306

1305

1305

1305



Ne3+ + He
+ 576
Ne3d+ + Kp

576

Ne3+ + Ne
5?6

Ne®s+ + Ar
576

Ne*t + He
. 576

Nev¢ + Kr
576

Nest+ + Ne’' .

576

Ned¢  + Ne

Ne1o+ &+ H:

1865
NO* + Ar
1489
NO+* + Ar
1479
ND+® + CH,
1479
.ND*s + CO,
1479
NO¢® + D,
1479
NDt* + H,
1479
NO+e + N,/
1479
NO+* + D’
1479
;
ND+* + SO,
1479
0+ C
756
0 ¢ Cs
..860 .
0+ K
860
0+ Na
860
0* -+ Ag
1030
0* ¢+ Cs
855
0or + H
282
0+ + H,
282
0 + X
855
0+ + Na
855
o+ + §l
1056
O*s ¢+ 0,
482
0z¢ & Ar
1690 °
0z¢ + H

1378

860

860

860

02¢ + He
1690

n3s 4 Ar
1690

03+ + He
118

Qs+ + Ar
1690

Qs+ + He
1690

0%+ + Ar
1690

Qs+ + He
1690

Qe+ 4 Ar
1690

08¢t + He
1690

07+ + He
709

Qe+ + Ar
1983

0®* + Cu
1319

0o+ + H
567
1857

0+ + He
08+ + Ne
PERT

746

PERT + H
1307

PERT ¢ He
1307

S + Al
756

s+ C
756

S+ Cs
860

S+ K
860

3t Na
860

S* + Cs
55

S+ + K
8s5

S* + Na
B5%

S6+ + Ar
. 201

s¢+ + Kr
201

38t ¢+ No
201

St + Xe
201

§T¢ + Ar
20

171

1699

676

709

1013

1857

ST¢ + Kr
201

S7+ + Ne
201

ST+ + Xe
201

S8+ + Ar
201

S8+ 4+ Kr
201

S8¢ &+ Ne
201

S8+ + Xe
201

S9¢ + Ar
201

S9¢ 4+ Kr
201

59% 4+ Ne
201

S%¢ ¢+ Xe
201

Sive +
993

817¢ + H
993

St7e* + N
993

Sto+ 4+ A
993

Sis+ & H
/993

St8e + N

/ 993

Sie* + 2
993

S19¢ + H
993

Si9¢ + N
992

5110+ o
993

Sf10¢ &
993

Sj10e »
003

St11e o
993

Sit1+ &
993

Sf11e &
993

Sfr2¢ &
993

Si12¢ »
993

sSfr2e
0203

SL3e o
993

Si13¢ &
993

S113¢: ¢
993

u
o
d
u
o
d
u
o
d
Au
Ho

Nd

Ho

Nd

Ho
Nd
Au

Ho
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Sttee & Au WF, ¢ Cs
993 424
S{is+ + H Xet* + Kr
1865 825
S{is¢ + He Xe2+ &+ Ar
674 295 1305
S{1%+ &+ Hp Xe2¢+ + CD,
993 295
Sftee &+ Nd Xe2* + H,
993 295
TIZ* + H ' Xe2* + He
2136 1305
Ti2e & Ho Xe®* & Kr
2136 13n5
UF, ¢ C3

424

Xe2+ &+ N,

Xez+ + Ne
1308

Xez+ + 0,
298

Xe2+ + Xe
295

Zn2* ¢+ H
2136

Znze + Hy
2136

Undef
1650,

1305

719 1500



A07?7

HEAVY PARTICLE -~ HEAVY PARTICLE

INTERACTIORS

Ionization

Al11¢ & Cu
1010

Al33¢ & Cu
1010 -

Are + Ar
23

Are + CS,
183

Are + Kre
1887

Ar® ¢ Sn
1884

Arz¢ + AL
678

Art* + Ar
1305

Ar2s &+ He
1305

Ar2* &+ Kpr
1305

ArZ¢ 4+ Na
1305

Ar2* + Sn
678

Ar2¢ &+ Xe
1308

APtZe & Ne
192

Aut ¢+ Au
1311

Au* ¢ H
1132

Au* ¢ He
1132

B+ &+ CH,
688

B + H
1839

B* + H,

1953
B* + He

1402

B + N,
688

B2+ + H
1963

Bee & Hy
1953

Bet + He
1402

Be* CH,
1402

Be2* + H
17

Be2¢ ¢+ He
- 1132

198

1402

Br ¢ Mo~
265
Br ¢ Sr
265
fr & 2¢
265
Br* + Ag
1306
Br* + Au
1306
Bre ¢ C
13086
Br* ¢ KBr
1306
Bre o+ Nt
1306
C*¢ + BF,
688
c* + CH,
688
C*+ H
1953
C* + H,
1953
C* + He
1492
Ct s+ N
1935
C* + N,
688
C* + Ne
200
C*+ + 0
1935
C* + 0,
€88
C2+ & Ar
146
C2ze ¢ H
1953
c2¢ ¢ H,
1953
C¥» + H
1953
cI* a W,
1953
C6* + Cu
1010
.Co+ + H
251
CH+ O
639
Ci* + Ne
200
Clee & Ap
1688
Cles 4 Ho
1688
Cl6¢ + Ne
1688
Cl19+ + Ar
1688
Cl%+ 4+ He
1688

173

1402

588

676

Cl1%® & Ne
1608

Cl10¢ + aAr
1668

Ci110¢ ¢ He
1688

Cl10¢ & Ne
1688

Clite » Ap
1688

Cltt% ¢ He
1688

Clit¢ ¢ Ne
1688

Citze & pyp
1688

Clize o He
1688

Cli2e & Ne
1688

Cl13+ ¢ ar
1688

Cl1%¢ + He
1688

Cl113+¢ + Ne
1688

Clise &+ Au
993

Cl13108¢ 4 Ho
993

Clies & Nd
993

Cl1?¢ « Cu
1010

Cs® + C»
1827
és. + Cae®
16€1
Cs® + Ca®
1528
Cs* ¢+ H
1132
Cs* + He
1132
D* ¢+ N»
1546
D* + Au
13y
D¢ ¢ PERT
1327
De* + Pt
133
p* + Ta
133
F* & He
1017
F2¢ ¢+ He
1017
F3¢ 4 He
101?
Fo¢ &+ He
. 1017
F** + 81

1024



Fee

res

por

ras

Fo+

Foe

+ He
1017

+ si
1024

+ Co
1027

¢ Cr
1027

+ Fe
1027

+ He
1017

+ Si
1024

LI 3
mna27
1027

+ Co
1027

+ Cr
1027

+ Cu
1010

+ Fe
1027

+ He
1mmz

+ st
1024

+« T
1027

* 1
1027

LAY
127

+ Au
993

+ Cu
1010

+ He
1017

+ Ho
993

A7
F9¢ + Nd
993

Fo+ + S§
1024

Fev¢ + Ar
720

Fedt + Kr
720

Fes+ + N,
?

Fes+ + SF,
720

Fes+ + Xe
720

Fertt v 11
&7&

WA
€87
H+ H
260 1255 1533

H + H Seq
1323

Ha
1533
H + He
2132

H + Hes*
$23

H + Xe
2132

H* + H
1633 1827

H* &+ H*
16039 1039

H® & Hg
1533

Rt » ny
17275 - 1507 1853
1838

H+ + Ar
1115 1415 1431
1445 1697 1960

H* + As
15n7 1835

H* + Au

76 1278 2130
H+ + Hr

1507 1835

Ht a
1510

H* + Ca
1807 1835

H* + Cd .
8En 1607 1038

H¢ + Ce
76

H* + CH,
1°1s5

H* + Co
1507 1835

H* + Cp
1507 1835

H* + Cs
76

He

He

H*

HY

1

H

+ Cu

1653 1835
+ Dy

2130
+ Fe

76 1507
1836

+ Ga

1507 1835

+ Gd
1833

+ Ge
1507 1835

L]
1132

* H3
14832

+ He
1132 1410

+ Ho
76 1864

+ In
1507 1835

+ Kr
1445 1507

+ Mg
1842

+ Mn
1607 1R35

¢+ Mo
1507 1835

+ N
1510

+N
1582
+ Na
1943

+ Nb
1507 1835

* Ne
140 1015
16£3

+ Nt
1507 1835

+ 0
1510

+ Pb
76

+ Pd
1007 1033

+ PERT
716 - 127§

t oy
1507 1835

+ Rh
1507 1835

+ Ru
1507 1835

+ Sc¢
1507 1835

+ Se
76 1507

+ Se
76 1864

1507

1835

18386

1510

1856

1327

1835



H* ¢ Sn
76 1507
H* + Sr
1507 1835
H* & Th
1833
H + T1
. 76 1507
1856
H « U
1833
H¢ + V
1507 1835
H* « W -
76 1833
H* + Xe
2130
H* ¢+ Y
76 1507
H* + Zn
850 1597
1856
H¢ & Zr
1507 1835
Hp®* + Ar
1641
Ha® + He
1641
Hp®* & Kr
1641
Hp* + Ne
1641
Ha®** + H 0
864
Hy®% ¢ SF,
864
Hp* + Ar
1960
Ha* + N,
1152
Hes® + Ar
517 546
He* + Ba
1527
He# + Ca
1wee?
He¢ ¢ Cd
668 2003
Hee + CO,
546
He* + Cs
1022
Hes + H
1248
He® + H,
1394
He® + Hg
2003
Hes + N,
546
He®* & N,0
546
He® + NO
546

1835

1835

1835

1835

175

He? + D,
546

He* + S¢
1527 1843

He® + Zn
2003

He+ & Ar
1r34 1950

He+ '+ Ba
1249

Het + Ca

1249

Het + Cd
601 668

He* + Cu
1653
1132 1256

He*t + He
1132

Het 4 Hg
601

He+ + Ho
1864

He+ + N,
1797

He* + Na
1943

He' + Ne
200 1653

He+ + Sm
1864

Het* & Zn
€n1

Hez¢ + Ar
1n1s 1034

He2¢ + Au
76 133

He2+ + C
1510

He2+ + Cd
a5n

Hezt+ 4+ Ce
76

Hez+ + CH,
LI LI

Hez2+ + Cs
. 76

He2+ + Cu
76 1010

He2+ + Fe
76

He2+ + H
251

Hez+ + H,S
995

Hez+ + HCI-
995

Hez¢+ + He
1305

Hez¢ + Ho
76

He2+ + KCi .
995

1305

He2+ + Kr
13n5

He2¢ & N
1510

He?¢ + Ke
101¢€

He2¢+ + C
1510

He2+ + 03¢
675

He2¢ 4+ Do¢
675

Hez¢ + (0S¢
675

Hez+ 4+ Pb
76

Hez+ + Pt
133

He2+ & S,
998

He2+ + Se
76

He2¢ ¢+ SFq
995

He2+ + S{H,
g5
He2+ + So
76-

Hez+ + Sn
76

He2+ + Ta
133

Hez¢ + TH
76

He2+ + W
76

He2* + Xe
. 1305

He2+ + Y
76

He2¢ + 2n
aso

flo* + Ho
1311

K + Ct
414

K+ 0,
1604

Kr2t & Ar
1305

Kr2+ 4+ He
1305

Kr2¢ &+ Kr
1305

Krz+ + Ne
1305

Kr2® + Xe
1305

Kr18+ 4+ Ne
192

Li* ¢ Cl,
494

Li* + F,
494

13058

1510



Li® « ND,
494

L1* + CH,
1402

Li® ¢+ H
1132

Li* & He
712 1132
1986

Lt* &+ Ne
200

LI2* + H
1132

Liz¢ ¢ He .
132

Lide o aArp
1015

153¢ & oy
1015

Li3* ¢+ Cu
1010

Li3* + Ne
s

Ng+ + Hp0
1262

Mg®* + N,
1262

Mg* + Ne
200 1262

Mg¢ + O,
1282

N ¢ Ar
2010

N e Ny
eo1n

N & Ne

2010

-]

1215 1216

N* &+ Ar
1710 2010

N+ BF,
688

N* + CH,
688

N* + Ha0
1262

Ne + N,

688 1262
B+ Ne

1262 23010

N¢ ¢+ O
1935

Nt « D, f
688 12682

N2+ & Ap
2010

NEe o N
1510

Nze + N
201

NEe & Ne
2010

N2t ¢ O
1610 .

1402

2010

Na* + H

Na® & H

. Ne* + O

Ne® ¢+ H

Net ¢ Ba
1249

Ne* + BFy
688

Ne* + CH,
688

Ne* + H,0
1262

Ne* + He
8§76

Net ¢ Kp
576

Ne* ¢ N,
688

Ne¢ + Na
588

Hat & e
140
1328

Net ¢ 0,
688

Nexé & Ar
576

Ne2+ + He
576

Net* 3+ Kp
576

Ne®+ 1 Ne
576

Nete + 0O,
688

1262

576
1262
1305

1305

1305

1308

176

1252

Noz¢ + Xe
1305

Ned* + Ar
$76

Ned¢ 3+ He
576

Ne?+ ¢ Kr
576

.Ne3¢ o+ Ne

576

Nev¢ ¢ ar
576

Nes+ ¢+ He
576

Ho"*t ¢ Hy
676

Ne#* 1 N
576

Ni ¢ Pb
1884

Nt ¢ Sn
1884

Ni* + ag
130¢

Ni¢ & Ay
130€

Ni* ¢+ C
1306

NI® + KBr
1306

Ni* + NIt
© 1306

Nitee o+ Ne
lye

ne + K,
1262

0% » Ky
688 1262

0% + Ne
688 1262

0+ + 0,
1262

0z¢ + Ne
688

03¢ + ar
197

0%¢ + A}
987

0%t @ Ar
146 197

03¢ + Al
987

0%+ 1 Ay
197

Qe+ » Al
987

‘08¢ & Ap

197

ore + Al
987

0r¢ -+ Ar
197

0%+ + AL
987



Q8¢ + Ar
197

0%+ & Cu
1010

0%+ + 11
676 1013

Pt + Ne
2n0

PZ¢ & Ne
200

Pb ¢ Ag
1312

Pb + C
142

Pb ¢ Pb
1312

Pb + Sm
1312

Pb ¢+ Sn
1312

Pb ¢ U
142 1312

Pb* + Pb
1311

Pb3s+ + Ne
192

Rb* + Rb
2004

S1%¢ &+ Cu
1010

Si8+ + Cu
1010

SiT+ + Au
993

St{7¢ + Ho
993

S{7+ + Nd
993

Sie+ ¢ Au
993

Si8% + Ho
993

S{e+ + Nd
993

Ei9+ o Au
993

S19¢ + Ho
993

S19+ + N4
293

S1t0¢ ¢+ aAp
146

S110¢ « Ay
993

S1104+ + Ho
993

S{10¢ + Nd
993

Si11¢ + Arp
146

5111¢ &+ Au
993

Si11¢ + Ho
993

St11+ + Nd
993

sS{12¢ + Ar
146

S112¢ 4 Au
993

S{12¢ + Cu
1010

Si12¢ + Ho
993

Si12¢ + Nd
993

Sit3¢ + Ar
197

S§13+ 4+ Ay
993

Sit3¢ + Ho
993

S1t3+ + Nd
993

S11%e + pr
197

S118% + Au
993

Si1%¢ + Cu
1010

Site+ & Ho
993

FEARNE N 1]
993

Ta* + Au
1311

197

197

197

Ta* ¢ Ho
1311 .

Tat + Pb
1311

Ta* + Se
1311

Tat ¢ Sn
1311

Tat ¢+ Ta
1311

Tat + Th
1311

Ti1%s ¢ Ne
192

Uu+c
143

U+ Cr
1312

U+ v
143 1312

Ut + Th
1311

UFg + Cs
424

HFg + Cs
424

Xe + C
142

Xe + .Pb
868 1312

Xe + U
142 1312

Xez* + Ar
1306

Xez* + He
130¢

Xe2¢ ¢+ Kr
1205

Xe2* &+ Ne
1308

Xe2® + Xe
130¢

Xe2%* + Ne
192 198

Undes
250 292
1543

1250



A08

HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS

Stripping

Be¢ + CH,

199

Be* + He

Br®* + N0

199

1299

D* + Xe

1806

D+ + Xe

Fezve & H

13860
Fe?1'+ + H
1360
Fe2as+ 4+ 11
1360
Fe23+ ¢+ H
1360
Fe2%¢ + H
1360
Fezs. + H
. 1360
- H Ar
1608
H + CH,
. 1608
H (1]
1608
H €O
1688
H Cs
1608
H H
260
R+ H,
1608
H H,0
1000
1 He
1608
H HI
1608
H Kr
ic00
H ¢+ Mg
1000
H+ N,
1608
H Ne
1608
H + NHy
1604
H NO
1698
H 02
1608

18us

1256

2132

He Pb
1608
‘H + Xe
1618
H- + Ar
1608
H- + CO
1608
H- + Ca
16n8
- He ¢ Hy
1698
H= + He
1608
H= + Kr
1608
H o+ Hy
N 1608
‘H- o+ Ny
1608
H- + Ne
1608
H- + NO
1R0A
H- + 0,
1698
H= + Xe
1608
Hot + H
1256
He* + He
es4
He2+ & L{
L-1: 14
P4+ N,
1834
2% + N,
18348
IS¢ + N,
1834
I8+ + N,
1034
15+ + N,
1506
Tes 0 M,
15n6
110 4+ N,
1506
120% + N,
1606
IO & M,
15n6
TR 4 N,
1506
150+ 4+ N,
1506
Is1+ & N,
1506
132¢ + N,
1506
LI+ + CH,
191
Li+ + He
191
)

178

2132

1834

03¢ + aAr
197

‘03 + H
1360

0ce & Ar
’ 197

0% + H
1360

03+ + Ar
To197

0S¢ + H
1360

08¢ + Ar
197

06+ ¢+ H
1360

a®es 1 Ap
197

ors ¢+ H
1360

0%+ + Ar
197

LA Ar
201

S8+ 4 K
201

56+ + Ne
201

S+ + Xe
201

ST+ + Ar
201

S7+¢ + K
b1

5¢® & nNe&
201

3+ Ne
£01

S8+ 4+ Ap
201

$84 + Kr
n1

Se+ + Ne
201

S8+ & Ya
201

S9¢ &+ Ar
201

G9¢ ¢ Ky
201

59¢ + Ne
201

ST + 12
201

S{10¢ &+ Ar
197

Sitre pAp
197

Stt2¢ ¢ Ar
187
Si13¢ + Ar
197

Sf1e+ &+ Ar
197



Ut + N,
1834
ute ¢ N,
1834
use + N,
1834
Use+ & N2
1834
Ust + N,
1834

A09

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

Recosb ination or Mutual Neutralizastion
Leading to Neatral Products (lon-fon)

H* & H-
233

13

179

uUroe & N,
1508

yzos + N,
1576

yvos + N,
1596

veos + N,
1508

He + O
513

Hp* + D~
513

Nyt & 0,—
513

Na®* ¢ DO~
£13

NO* & NDp~
519

T 0t ¢+ O

Ueos ¢ Ny |

1506

uese & K,
1506

Usoe &+ N,
150€

uste + Ny
1506

NO® + NOg-
513

NO* + O
513

0+ + O- .-

513

513~ .



Alo
HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS

Electronicy Vibrational, and Rotational
Energy Transfer (process unknown)

Ar ¢ N,
393

Ar® + N,
458

BaCl + Ar
20
BaCl + He
26
BaGl + Ng
29
Bre ¢ D,

521

Bre + H,
521

Brs ¢+ HD
521

Bre + N,0
1299

ca + co
1473

CO+ + CO
4 903

cos + CO,
1906

co, + Ar
180

Co,* + Ar
184

co,e + H,
5n

U,y + He
184

CO,® + Kr
184

CO,* + Ne
184

CU,® + Xe
124

D + HBr

454

DF ¢ DF
441

DFe + CD,
485

DFes + D,
405

DF* + Hp
485

bFe + HF
4885

DFe + N,
48%

F + H*
459

180

F + H,
60 408
F + Xe
459
Fe + H,
1226
H+CN
1068
H + F,
413
H + NH,
1068
H® + Ar
1239
HY + Hy
1239
H* o fle
1£09
He ¢ K¢
1239
H® + Ne
1239
Ha + H,
332 347
1600
H, ¢ HBp
332
Hy + HC1
1232
Hy + He
€28
Hy ¢ L1#
18n
HBr + €O,
411
HBr + N,0
411
HUL & HB®
453

HGL + HCI
453

515

HC1 + HF
483

HCL ¢ HT
453

ucie » 2y
€24

Ho + H,
He + H,*
463

He* + Ap
53

He® + CN
53

Hes + CO,
53

Het & M,
53

He* + H.N
53

He* + HRr
53

1473

He® + HC1
$3
He* + Kr
53
Hes + N,
3
He® + N,0
53
He® ¢ Ne
$3
He® + NO
53
He®* + NO,
53
Hev + 0,
83
Ho* ¢+ Xo
[}
HF + HF
1648
HF* + HF
16¢
Hg® ¢ Cd
180¢
Hg® + €O
38
Hg®* + Hg
1702
Hg* + NO
38
e + D,
S04
I+ + H,
504
I* + HD
504
Kr + €O,
1923
Lt* + (U
369
L1Y + N,
389
L{H + ar
18¢
mgP + HF
1§40
Nz + Ar
1en
Ng ¢+ €N
332
N, + N,
332
Nz + 0,
332
Na* + Cd
1471
N* + €O
1461
Ny* + Sr
1471
Na* + Zn
1471
N,0% + N,0

129

1980



Na

Na

Na

Na

+ Ar
239

+ Ca,
239

+ Kp
239

+ Ny
239
+ Ne

239

+ Xe
239

+ Ar
1826

+ D,
802

+ Hp
1218

+ Hy0
151

*+ Hpo00 ¢ Ar
151

+ He
126

+ Ny0
902

+ Na
1703

Na¢ + Xe
1n26

Na; + Xe
s

Mag® + CH,
1219

Nay* + H,
1219

Na,* + He
1219

Nag* + N,
1219

NoF & HF
1€40

NHp + H
1069

NO® + NO
394

0+ Ar:
1472

Q¢ Kr
1472

0+ Ne
1472

C + Xe
1472

181

0CS ¢ Ar
327
0CS + €O,
327
acs ¢ He
327
ocs + N,
327
0CS + NH,
327
ocs + cCs
327
S, ¢ Ar
941
S, + He
941
Sz + Xe
941

50, + SO,
386

Sr ¢ Ca
7584

Zn® + NGO
50€

Undef
1701



3

A1l

HEAVY .PARTICLE -~ HEAVY PARTICLE

INTERACTIONS

Coliistonal De-Excitation (total)

Ar + Hy
415

Ar + Nas

1802 1803

Ar® ¢ Hy
1124

Ars® + CH,
1co
Arg® ¢+ CO
462
A%a" + CU,
462
Arp* + H,
462
Ara® ¢ Kr
462
Ara® + N, .
187 462
Ara® + NgO
462
Arg® ¢+ NO
462

Ar,* ¢ O,
462

"2 Ars® + SF,
462

Arg® + Xe
462

Ba* + CO
922

Baé¢ + D,
922
Ba* + H,
922

Ba® ¢+ N,
522

BaCl + Ar
32
BaCl + He
32
BaCl + N,

32

Br® 4 CF,
2143

L UL
2143

Br® + He
2143

C, ¢ He
C.* + Ar
366

Co* + NN
1223

Ca* ¢+ O,
366

cd* + CH,
2042

Cd* + CO
398

Cds + co,
398

cde + D,
398

cde + H,
398

cd* + N,
so8

CFa* + He
1633
LPg® + Sk
1633
CFa® + Ne
1633
CN® &+ Ap

1206

CO + He
189

co* + CO
1166

CO* & Heo
2148

COy* + CO
1639

COz* + Ny,
1639

CS ¢+ He
2145

CcsSe + CO
405

cs* + 0,
ans

Caf + Ar
1210

CsF + €N
1210

CsF + €O,
1218

CsF ¢ He
1210

CsF + Xr
1210

CsF + N,
1210

CsF ¢ N,O
1215

CsF + Ne
1210

CsF + SF,
1210

CsF + Xe
1210

D.CO « Ar
1101

DzCO® + N,0
1101

D,CO® & SF,
. 110

D20 + D0
€2

182

2042

2042

2042

1454

DF® :+ CO,

950
DF® .+ HF
331
F + Hg
418
Fo ¢ H,
1204
W+ cN
1068
HeD
201
HeH
260 291
H ¢ Hy
1633
H ¢ Hgo
2064
H + NH,
1068
H® ¢ Ar
1239 1928
H* + D
2008
H® o H R
264 1533
HY + H* Seq
1238
+ He
1038
+ Hy
1239 1533
+ Ha0
929
H® + He
1205 1928
H® + Kr
1339 1980
e v N
1239 1928
Hg ¢ Br,
1202
Hy ¢ Hg
519
He * NHy®
1376
Ha® + Ar
2028
He®* + He
347 1889
He® + He
2028
Ha* ¢ Kp
2028
Ha® ¢ Neo
2028
He0 * H,0
62
HCY + HC!
114
HC1 + EF,
373
HCl® + COg

951

1533

a%as



, 183
HCN® + Ar - o HgBrs ¢ Ar K+ Xe
1882 S o 12 . e
HCNe + CO o Hgbre + Br, . ke + Ar
1482 . . . nz s : 1948
HCNS & CO, : ) . HgRr® « CCl Bry = . ' : Ke + He
1492 . 12 : . 1948
HCN® + HOW o . HgBre + CHyor o Ke ¢ Ne
1482 R T . : 1948
HCNS + N, ) a HgBrs + €O - o L Ke ¢ Xe
1482 DR : . 118 - o 1948
HD + He . i : HgBre + 'co, o P v Ke® ¢ K
: 335 C e L . 1987
HD® + HD . ’ T " HgBre ¢ H, N o Xr ¢ Na®
2053 . . ‘ 1118 . 1602 1803
HD® + He B " HgBes + HBr ' Ke2os ¢ He
2053 . 12 . - - 1308
He + COs o ] HgBre® & He . - L g Ll & Ar
333 . S Lone ) - . . 870
He + Ha e HgBre & Hg C ] . Li ¢ He
. 54 1202 1203 ‘ nz - - : 870
He + HBr ‘ . " HgBr® ¢ ,Hg.Br. K L ' Lt ¢ Kr
1202 . 1mz s L, - S 870
He + HD® : L HgBre 4 W, o ; T LL 4 Ne
190 . : 112 ° 1118 - 870
He ¢ He® [ Lo HgBr® + Ne . . . ' ; Lt + Xe
1799 o 1nz - : : : 870
He + HFs co ’ ; HgBre & O, - u Lig * Ar -
© 383 . S 11 1931 .
Ha + Na¢ . L HgBre & Xe - h i . Lig + He
1802 1803 ., | o : ! B 3 CE . . : 1931
Hes + Ar : ' ,‘HgBr® + Xeg . ' Lig & Ke
1428 , S o 1921
He® ¢ Ba - . . " Wgle ¢-Ap ° - : T Lig et "y
1527 . Somz e e Co 1931 .
Hee + Ca LT T HgseCFyr. -t ) U Lig ¢ Ne
1527 ' L A T Y o 1931
Hee ¢ Cd : L Hgle + Hg. LT e T L e Xe
" 2003 . 12 » g : "~ 1921
Hee + H g o . Hgls + Wgl, . T R LiH + DCle
T 1248 : L . Tzt . S 1207 1208
Het + He . Hgl® + HI . . LIH ¢ HCle
. 701 1995 : o 12 el ; 1207 1208
He® + Hg ‘ ) : © 7 HgIe e Ng ' ’ ‘e e W
. 2003 . .. 112 343
Hes + Sr ' e . Hgl® +.Xe . e g . Ne + Ny
1527 . ‘iie ot & - 1889
He® + 2n - ) BRI HND® & N, : ) ' L Ne & Ng
© 2003 . ) o377 . . N 1202
W+ WP . o 16 4R - . .. Ng® & Ar
1184 . . as6 | 1i9s ‘ A 2029
HF® + CO, - . Icis & 1 , Ng® + Hg0
173 950 ; Y T A b 361
HF® + Dg . IC1e .. Ne o . NgO + CO,
© 173 L. a8? . o 953 .
HFe + DF G K A : NgO¢ ¢ Ar 1
m ‘ . 870 e - 1299
HF® & Hy : K + He o ' Ng0® & He
173 : . . 870 . 1299
HFe + NP ) . N W Y Lo . "NgD® ¢ Kr
357 ; © T 1997 ) o . 1299
Hg ¢ T1 Ny o K+ Xr o . . NaO® + Ne
. 306 . [} I ot 1299
Hge ¢ Cl, ) © KeNe . _ NeD® o BF,
396 . . " g7e . 1299
e ) B . I T S A




Nz0® + Xe
1299
Na ¢ Ar
870
Na + He
870
Na ¢ Kr
870
Na ¢ Ne
870
Na ¢ Xe
87o
Na® + Ar
1003 1407
Hen & cO
oxg 148%
Na® 1 Dy
938
Nas + H,
938
Nas + H,0
151

Na® + H,0 + Ar
151

Na® ¢ He
1003 1407

Na® & Ky
1407

Na® & N,
938 1407

Na® + Ns
1016

Nas ¢ Ne .
1003 1407

Na* + NO
1483

Na® & u,
1483

Na#® ¢+ Xe
1407

Na® + K
1997

Nag® + Na
1997

Hagt ¢ Ne
a8

NakKe + X
1997

Ne & Na®
1802 1803

Ha* & H
1274
Nsé + H;

1124

Ne® ¢ He
1930

ﬁo‘ + Ne
196

NH, ¢ H
1089
NHa® & NH,
2047
ND® + N,
1465

1952

1982

1483

1yn2

184

NO* &+ ND
1166 1455

NO* ¢+ O
2n49

NG* + 0,
1465 -

NO* + SO,
1465

NO*es + Ar
1479

NO*® + CH,
1479

NO*® + CO,
1479

NO*s ¢ D,
1479

NOtE ¢ Hy
1479

NO*s + N,
1479
NO*e + 0O,
1479
NO** + SO,
1479
NOg® + Ae
937

NOg® ¢ CO,
937

NO,* + D,
937
NO,* + D,0
937
NOy* + H,
337
ND,* + Ha0
937
NBg® & e

837

NDp® ¢ Ny
937

NOa* + NO,
937
NOz*® + O,
937
ns & be

§29

0% o CH,
1888

0% + CO, -
1088

ne + Haft
929 1888

o® 4 He
529

0¢ + Kr
529

0 + N, :
589 1888

" 0e &+ N0
188a

0¢ ¢ Ne
829

0% + 0,
196 1888

0¢ + Xe
529

0, + 0
464

0p + 0O,
464

0% + He
1157

0z% + No
1157

Qp* + G,
1157

OH* + Alr
1891

OH* &+ H,0
189

QH* + N,
1851
OH* « O,
1891

PH* + CO
ana

PH® + H,
404

PH® ¢ He
404

PHE + N,
404

PH® + NO
17}

Rb ¢+ Ar
© 870

Rb + He
70

Rb ¢ Kr
870
P & Mo
870

Rb ¢ Xe
870

fto® + Ar
1407

Rb* ¢+ He
1407

Rb® + Kr
1407
Rb® ¢+ N,
1407

HG®. & Ra
. 1407

Rbe* + RO
1418

Rb® ¢ Xe
1407

Se* ¢ (CSe
1177

. Sey* + OCSe

1177

S16 .6 CH,
: 837

Si® + Clg
T 837

St* + €O,
537

1418

1418

2004

1418



Si*

Ste

Sis

St + N0

Sie

St*

Tie

Tls

Tle

+ Hy
537

+ He
537

+ Kr
537

+ Ny
537
537

+ NO
537

.0,
537

+ Xe
537

+ Ar
156

+ Co,
159

+ Kr
156

TS + N,
156

T1® 4 Ne
156

Ti® ¢ Xe
156

Xe + Na®
1802

Xe® + Cl,
1192

Xe® + CIF
1192

Xe® + H,
1124

Xe® + HC1
1192

Xe* + IC1
1192

Xe® + NOC1
1192

185

1803

Xe® ¢ SCl,
1192

Xez¢s + He
1305

Xe2vs ¢ Ne
130¢

Zn® + CH,
637

Zne + CC
637

Zn® + D,
637

Zn® + H,
637

Zn* + HD
: 637

Zn* + N,
637



186

A12 ' Ga® ¢ Xe Kr ¢ Kp
. 2001 ' 644
HEAVY PARTICLE - HEAVY PARTICLE : H &+ Are . L1 + Xe
INTERACTIONS 219 305
Collisional ‘Line Broadening . He ¢+ Ar Mg® + Ar
. 1717 N 2000
He & Are Mg* -+ Kr
248 : 2000
Ar ¢+ Ar :
702 . H® & H, Mg® + Xe
1735 2000
Ar ¢ OCS
1792 . H®* + He Nz ¢ HC1
. 130 1134
Ba¢ &+ Ar
2000 H* ¢ He © Na ¢ CO
662 1127
Bas & Kp
159 2000 HaO® & Hon ' Na ¢ He
1107 838
Ba® + Xe
2000 Ha0% ¢ N, Na + N0
' 1157 1707 11237
co + cO
1807 HC1 ¢ HCl Na + Na
. 1134 N 69
CO + €O, N
1807 HC1 & N, Na + Ne
1734 : 838
CO + HC1 ’
1134 HCl® + Ar Na + NO
1113 1127
€+ N, . .
1807 HC1®* + He : Na + Xe
. 1113 : 365
CO¢ + Ar
1113 HCls + Kr Na¢ + He
1113 . 1857
CO* + He .
1113 : HC1® + Ne Na® + Ke
1m3 1857
CO® + Kr
1113 HCl® + Xe Na® + Ne
1113 . 1857
CO* + Ne
1113 He + He Ne ¢ He
. 1301 . 303 1495 1513
Co¢* + Xe .
mg . He + 0OCS . Ne + Ne
1702 . S0 1895
COx* + CO, ,
1106 1111 1115 He® ¢ H, . Ne¢ + He
1733 1146
C0.* + N .
1106 1746 Hé® & He Nes + No
| 1751 . 1145
Cr &+ Ar ' .
1070 HFs « Ar NH, + NHj
. 1113 1316 11285
Cr + Hy .
1970 HF® + He Nt + N§
1113 1926
Cr + He
i9?0 HES & RP HO* + Av
. 1113 1316 552
Cr + Ny .
1970 HF* + Ne NO* + N,
. 113 552
Cs + Cs
t 164 HF¢ ¢+ X NG* + NO
1113 1872
Cs + He .
1994 In® + Ar D, + HC1
2001 1134
Cs + Ne
1994 . In® + Kr 0, + 0,
anny 1129
Cs + Xe
.30S5 -~ In* + Xe 0CS + 0CS
20n1 1794
D+ Are N
819 K% + Ar UH® & Hy
1948 648
D + Ar .
1717 K®* ¢+ He OH® ¢ NHy
' 1948 648
Ga* + Ar .
2001 Ke* + Neo - OH® « NO,
1948 648
Ga* + Kr g
2no1 K* ¢+ Xe . : Rb + Ar

1948 305



Rb + He
1994
Rb + Kr.
305
Rb + Ne
305
b + Xe
3ns
Rbe* & Ar
2002
Rb* + He
2002
Rb* + Kr

2002

1994

187

Rb® + Ne
202
SFe* ¢ SF,
1753
dr + Ar
ng
Se* 4+ He °
1114 1
Sr* + Xe
1114
T1 + Ar
271

Ti® + Ar
2001
Ti®s + Kr
2001
Tie + Xe
2001
Xe ¢ Xe
644
Undef
152
1728

646

1142



Al13

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

Heavy Particle Interchange,

Rearrangement, and Association (one

or aore fonlc reactants)

(C05)2* + SO,
20s1

Art ¢ CF,
33

Art v Cl,
33

Art + H,
Yy

Art & I,
33

Ar,* + CO
924

Arat + H,
924

Ara* + HBr
924

Ar,* + HCI
924

Arpt + Kr
924

Ar,t + N,
924

Ara* + N,O
P24

Brgt + NO
924

Arat + 0,
924

Ar,t + Xe
24

Ara*t + 2Ar
1214

B* + D,
1228

C*+ + CH,
on

c+ 4 CO
L28)

C* + CO,
911

C+ + D,
1302

LY + H,
911 1366

C¢ + H, + He
181

C* + NH,

Ce + NO

911

1902

Cc2e

cze

(423

FeMe

+ Ar
1469

+ Hy
1469

+ Ky
1469

+ N,
1469

+ Ne
1469

+ 0,
1469

+ Xe

146y

+ e ur,N

1181

FHat + Hy

1366

CHp* + HCyN

1811

CHy* + €O

1366

CHy* + H,

1354

CHz* + H,0

CHy+
1

1366

"GN
811

Cl + DI

1900

€l + HI

Cle+

cIr-

cos

1900

+ Co
106

+ S0,C1,
828

t D
446

CO,* + D

446

€O+ + H

Da*

446

+D
446

.Ma

1900

Hy

19n0

HD

1900

+ S0aFa
828

Fl
1300

He
1212

H
124

H* 4+ He

Ho*

Hapt

11y

+ Ar
|98

+ C0
1898

188

1355

Het + H
446

Hy* + HCyN
1811

H30% + CH,CO
824

H30#% + CH,0
824

Hy0+ + CHR
824

Hy0* + H,S
824

Hy0* + HCyN
1811

140 + Leasn
224

308 ¢+ Kl
824

H~ + NHy

356

HCN¢ + D
446

HCD* + HC4N
1811

He + Hp¢
349

He* + Ar
1419

Het + N,
912

He* + O,
912

HeH¢ + H
440

HO, + HO,
2142

Ket o CF,
33

Kre ¢+ Cl,
33

Kr® ¢ SFq
b

KrZ¢ + Ar
146§

Kn2¢ & W,
1469
Kr2¢ & Kp
1469

Kr2t o N,
1469

Kr3t + Ne
1469

Re?é o 0,
1469

Kr2¢ ¢+ Xe
1469

N® + CH,
35 36

N+ + CO
911

N+ 4+ CO,
911

911



Nt
Mgt
Ne*
NpH
Ne

No¢

Ne+
Ne¢
N

Ne+

Ne¢

®
911 1481

+D
446

+ Ny + He
63 181 382

+ 0
955

* + HCyN
1811

+ Hep¢
348

1419

CaHty

o+

CHC1

- X

cH,

o+

co

o+

ca,

R 4

cos

X 3

He

o .

Ho0

- R

Ny

D+

189
Ne* + NH,
9
Ne* + NO

9
Net + 0,
9
Net + SO,
9
NHa= & Hy

356

NHy¢ + CO
1366

Wi+ + 0O
1366

NO* + H,
1366

NO¢* + Ar
1479

NO*s + CH,
1479

ND** + CO,
1479

HO*s o D,
1479

NO*® + H,
1479

NGCee &+ N,
1479

NO¢s + 0O,
1479

NO+®* + S0,
1479

0% + N,
913

O+ + 0,
550

0z¢ + 0, + He
63

0~ ¢ Dy
910 2040 -

0= + N0
910

0~ + NO,
910

S+ + CH,
011

8¢ -+ CO,
911

5¢ ¢ Hy
911

8¢ + H,0
911

S¢ ¢ NH;
911

S¢ + NO
911 1467

s+ + 0,
511 1467

S0,- + 50,C1,
828

SD,C1= ¢ S0,C1,
8z

30- + SO,

910

Xez* & Ar
1469

Xe®® + H,
1469

Xez* + Kr
1469

Xe2* + N,
14€$

Xez* ¢ Ne
1469

Xe2+ + Oy
1469

Xe2¢ ¢ Xe
14€S

Review
1372

Undef
1190 2133



Ale

HEAVY PARTICLE - REAVY PARTICLE

INTERACTIONS

Heavy Particle Interchange,
Rearrangeaent, and Association (only

neutral ‘reactants)

Al ¢ S0,
1912
Ar® + F,
918
Ar¢ ¢+ Kpe
1887
B ¢ CO,
1171
B+ N,O
17
B ¢+ O,
1171
8 + SO,
1171
Ba + SO,
533
Br + Br
1993
Br ¢ HI
172
Br + 0,
1165
-Brg 4 AP
318
Brz ¢ He
318
Bry ¢ Xe
318
BrD ¢ NO
W®E
€ ¢+ NyO
380
Cy ¢+ CO,
2044
Cs + Hy
2044
¢, ¢+ NO
7T
Ce ¢ O,
2026 2044
CH+ 0
639
CH + O,
1644

CHy ¢ CH,
1093

Cl + Cl
1993
c1 ¢+ DI
172
Cl 1 iy
626 631
Cl + HC1
624

190
€1 ¢ WD
479
Cl ¢ NO ¢ Ar
620 :
C1 + ND ¢ He
620
Cl + ND + N,
620
Cl + ND, ¢ N
1222

Cl + T,
632

C120 + HaD
961
CIND + Ar
2139
cIND 4+ OF,
2139
CIND + CO,
2139
CINOD + He
2139
CIND + Kr
2139
CIND + N,
2139
CIND + Ny0
2139
CIND + Ne
2139
CINO + 0,
2139
CIND + Xe

2139

€10 + clo
1163

010 1 10y
1918

CID ¢ NDg + M
1222

CI10 ¢ NU, + N,
2069

Cc10 + 0
2032

€N ¢+ NH
1981

Co®* ¢ Ca®
1651

DD,
632

D ¢+ Hy®
1979

Dy ¢+ F
188

F+D,
500 630

F + DH
2n22

F o+ H,
w7 468 509
s42 626 630
631 1173 13897
2024

FeH +
47

F ¢ HBr
543
F & HC1
543
F ¢ HI
543
Pg + D
€25
Fg ¢ H
625
Fe ¢+ T
625
H ¢ Br,
1611
H+ Cl,
188
H » DC1
623
H+ F,
2024
H ¢ Hy
26
631
642
1170
H ¢+ Hee
2084
H + HeO
1356
H ¢ HBr
163§
H ¢ HI1
1092
H & HO,
315
He+ T,
1092
H e+ IC)
1464
H + N0
622
H + NO
635
H + NO,
1183
Nan,
1356
He 0y
soe
W+ OH
1356
Hy ¢ Cl
623
Wy & F
188
He ¢+ I
11e6
He + 0
1356
Hp ¢+ OH .
1856
Ha* + Ar
1641
Ha® + He
1641

2021
1635
631 1170
2055
527 830
632 |, 641

1154 1164
1188

1186

2144

634



Hp* ¢ Kp
1641

Hy* + Ne
1641

Ha0 + C1,0
2060

H20 + D,0
518

HBr + BrCi
186

HBr + Cl,
186

Hg + Ci,
59

Hg, ¢ Hg + N,
1155

Hge + N,
1156

HgCl® ¢ Ar
59

HgCle + €1,
59

HO, ¢ CO
643 1455
HO, + HO,
643 - 2052
HO, + N,O
643 1455
HO, + NO
165 1455
HO, ¢ NO
1162
HO, + O,
636
HOy + OH-
636
HO, + SO,
643
1+ i,
631
Iy ¢ Ar
318
I + H;S
1160
1, ¢+ He
318
I, + Xe
318
K + HClL
528
K + NaCl
1464

KeF® & Ar + Ar
3
KrF* ¢ Kr & Kr
- 3
N +N+N,

489

N + NO,
367

N+ 0,
522

‘N20 + Ar
2139

+ CF,
2139

+ CO,
2139

+ Ho
2139

+ Kr
2139

+ N,
2139

+ N0
2139

+ Ne
2139

+ 0,
2139

+ Xe
2139

Na + Na

1437

Na + Na,

336

Ney* ¢+ He

NO,

NO,

NO,

N,

NO,

NO,

NG,

NOg

NO,

wo,

2046

+ NO,
2060

+ Ny
2139

+ Av
2139

+ CF,
2139

+ CO,
2139

4+ He
2139

+ Kr
2139

+ N,0
2139

+ Ne
2139

+ 0,
2139

.'ﬁ
2139

CH,
1354

CHF
359

c1,
984

s,
930
He
514
W8
2140
N2
635

N,0
167

NO & Ar
620

337

983

626

181

1132

Qe

NO ¢ He
620

ND ¢+ N,
620

0,

544
2026

* H,
1630

+ N0
3?7

+ Ar
635 2035

* N,
2035

0, ¢+ 0,

a2s 2035
+ Ny
2139

0y + Ar

2139

0y ¢ CF,

2139

+ CO,
2138

¢ He
2139

+ Ky
2139

+ Ny
2139

+ Ne
2139

.0,
2139

+ Xe
2129

OH + CO

621 627

OH « H,

OH

OH

OH

o

621

+ HBr
417

+ NO, + Ar
2146

+ NO, * He
2146

+ NG, + Ny
2146

¢ NO, + SF,
2146

+ 0y
46 509

+ OH
621

CaH.
838"

CaHe
s38

Cl,
538

NO
538

A



P+ 0, : S* + 0OCS
538 904
P + PCl, . S0 + OH
538 : 1159
Rb* + Rb Xe + F
2004 . 657
S + o4 Xet + Br,
1159 918
AlS . He+H
1937
HEAVY PARTICLE - HEAVY PARTICLE L1, + Ar
INTERACTIONS €62
Spin Exehange Li; + He
1.7
Cs ¢ Ar
845
Al6 H- 4 Ar
. 687
HEAVY PARTICLE - HEAVY PARTICLE H= + He
INTERACTIONS 1269

Electron Detachment from Negative Ions
into Continuus

Br~ 4 He
1000

192

1263

1872

Xes + C1,
918

Xe® ¢+ HC)
918

Rev lew
,832

NHy ¢ H
‘1069

Rb ¢ He
845

I- + Ne
906

N

1193

£33



(3 ¥4

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

Interaction Potentials

Al ¢+ Al
1686

Al + AL
1686

Al3® & AL3¢
1666

Ar + Ar
383 420 981
1197

Ar ¢+ Ar ¢ Art
1148

Ar + Ar,
383

Ar ¢+ Ce
42

Ar + CO,
232 1230

Ar + Hp
1198

Ar + HC1
1198 1975

Ar ¢+ K
1509

Ar ¢+ Kr
129 505 1157

Ar + L1
1509

Ar ¢ Ny
512

Ar ¢ Rb
1509

Ar + Xe .
129 1197

Av® + Ar
861

Au + Au
24 25

B+ H
1103

Be + Be
1196 1904 2033

Be ¢+ Be + Be
1904

Bes2¢
1392
Br ¢ Br
1993
Br ¢ He
1838
Br— 4+ Ar
1197
Br- + He

1197 1838

Br— ¢ K
2036

Br— ¢ Kr
1197
Br— + Na
2036
Br- ¢ Ne
1197
Br + Xe
1197
Ce+C
a4
C + H*
1237
C+ N
1789
C +
442
C,2¢
1392
c- + N
499
.
Ca + Ca
1196
Cd + Cd
1189
Cl + C1
1997
Cl + Xe.
352
Cl~ + K
2036
Cl= + Na
2036
Cl- + Xe
1197
co
824
cO + H,
342
Cs ¢ Ar
249
Cs + Br
1790
Cs + C1
1790
Cs + €»
1205
Cs + F
1790
Cs + He
249
Cas + 1
1790
Cs + Xr
249
Cs + Ne
249
Cs + Xe
249
Cs* ¢+ Ar
1224
Ca* + Ca
10
Cs* + He

1224

193

1793

2033

1933

1173

8965

1225

3965

865

86S

305

1807

1529

2033

Cs* + Kr
1224
Ca* + Ne
1224
Cst + Xe
1224
Csf + Ar
826
Cu ¢+ H
1357
D + Hy
61
D, ¢ F
188
DC1 + HC)
1975
F + Ar
452 1173
F+F
160 460
1907
F+ H
1103
F + Kr
452
F « Ne
452
F ¢+ Xe
1172
F~ + K
2036
F- + Na
203€
F- + Xe
1167
Fe + D
13€¢
Fe + Fe
40
Fe + H
1268
FH,
1475
Ge # O
545
Ge* ¢+ O
545
H + AP
359 936
H + Br
1798
H+ Cd
17¢8
H e+ Cl
17¢4
H + Cl,
188
H + CO
448 947
H+ F
1792 1798
H+ H
379 503

1763 1798

1103

1103
2033



He

H*

He
503

He
926
He

478
HBr
399

HC1
399

He
238

HP—
381
Ha
1798
HI
399
) ¢
1798

Kr
359

‘L

1793

Mge
990

Ne

359

+

NO
947

NO+
660
0
1793

Oy
907

nar
985

oc
985

oF
985

o1
98S

Xe
e27

Zn
1798

+*+ N

+*

g
99n

359

936

1842

936

2036

1794

936

1519

1842

1872

H* « Rb
8
Ha
834
Hy + Ar
826
He + CH,
826
Hp ¢+ CO
: az6
‘Hy ¢+ F
188
Hy & M,
7
982
Ha 4+ Ho ¢
a44
Hy + He
826
Hy + Kr
826
He ¢ N,
826
Hy + Ne
826
Hy + O
1458
Ho + Xe
826
Hat + He
443
H,0 + H,0
1924
H,O ¢ Ne
1924
Hy
1475
H=+ Hp
1170
H- & He
1872
H= & HF
381
H~ + Mg2+
990
HC1 + HCl
1870
HD + He
38
He + Ar
29
1463
He + Art
1428
He + CH,
S8
He + CO
N
He + CO,
232
He + Cs,
1496
He + Hp
1198

- 194

936

a26 981
1480 1928

He

881

236 .

936

129 1197

934

He ¢ Ha0
58
Ha ¢ He
455
1036
1643
He ¢+ He+*
661
He + I,
478
He + K,
1496
He + Kr
129
He ¢ Li,
146¢
He ¢ Ny
at
He *+ Na,
149€
He + Ne
129
He + NH,
: 58
He + NO
3
He + 0,
31
He + SFg
58
He + Xe
129
He* + Ar
401
He® ¢ He
1036
He? & Kr
189s
nes * Ra
1894
1le®* + Xe
1854
Hep 2+
1392
HeH* + He
1217
HF + Xe
928
Ug & Hp
420
Hg ¢ Xe
1808
I+Cl
1470
I+1
1669
Te
R34
1= ¢ Ar
1197
I~ ¢ He
1187
I- + Kr
1187

491 981
1196 1197
2033

1197

1197

1197

1894

2033

1793



R

- K

1= ¢ Ne
1197
I- + Xe
1197
K ¢ Ar .
865
K ¢+ Br
524
K+ Cl
S24
K + CO
az23
K+F.
524
2039
X ¢ H
638
K + H*
638
K + He
865
K+1
524
K+ XK
40
2033
K + Kr
865
K+ N
823
K + Ne
865
K + Xe
865
K¢ + Ar
1197
K¢ + C»s
8
K* + He
1197
K¢ + K
10
K¢ + Kr
1197
K¢ + Ne
1197
+ Rd
8
K¢ ¢+ Xe
1197
Kr ¢ Kr
420
Kr ¢ Xe
1197
Ll + Ar
865
Ly ¢ Br
524
i+t
S24
1907
Lt D
171
. F
524

1790

1197

1197

1197

1197

754

982

1197

1197

- 1197
2039

1790

1790

1790

1790

1798

1197

1790

1790

1220

195

L1+ H
171 1103
L ¢ He
BES
L1+ 1 ’
52 1197
L1 + Kr
865
Lt ¢+ U1
496 927
2033
Ll + NakK
372
Li + Ne
£6S
Lt + Xe .
3rs 965
LI+ & Ar
390 1197
Li* + Cs
8
Li® ¢ H,
1199
LI+ ¢+ He
1197
Li1* + X
a
L1* + Kr
1197
Li* + L1
1 374
Li* ¢ N,
326 1199
Li* + Na
8
LI+ & Ne
1197
Li* + Rb
8
Li* + Xe
1197
LIF ¢+ Ar
525
Mg + Mg
9 1195
£6080

Mg ¢ Mg ¢ Mg
1904

Ne+eH
1103

N+ Hpt
2034 _

N+ N
1793 1798
1862

N+ C
1793

H + BHY

' e6d

N2 ¢ O
1852

Ne
834

Np ¢ N,

) 1484

1790

1738

1542

1904

1807

N- & N,
30
Na ¢+ Ar
178
Ns ¢+ Br
524
Na + C1
524
Na + F
S$24
Na + H
638
Na ¢+ He
638
Na + He
565
Na ¢ 1-
524
Na + K
1221
Na ¢ Kr
865
Na ¢ Na
355
Na ¢ Ne
178,
1509 .
Na + Xe
3ns
Na® + Ar
353
Na* + Ar
1197
Nat + Cs
8
Na+ + He
1197
Na¢ + X
8
Na® + Ke
1197
Na* ¢+ Na
10
Na® + Ne
1197
Na* + Rb
8
Nat + Xe
1197
Ne ¢ Ar
129
Ne ¢ He
303
Ne ¢+ He,*
37
Ne + Kr
129
Ne ¢+ Ne
302
1197
2038
Ne + Nes
338
Ne ¢ Xe
129

€65

1197

1197

11977

865

1197 -

1509

1798

865

1197

1495

1197

420
1495

1197

1194
1790
‘1790

1790

1509

1790

2033

1406

1509

. 981

1862



Ne® + Ne
861

Ne®* + Ne
1852

Ne,* + He
2046

Nes2+
1392

N{ + NI
40

NO
834

NO + Ar
826

ND + CCl,
026

NO * CO,
828
N3 + CS,
e26
NO + Xr
826
NO + N,
826
NO + N,0
: 826
NO + Ne
826
NO + SF,
826
NO + Xe
a26
NO+
1478
0Dt Ar
1472
0+ Co
169
D+ Kr
1472
0+ Ne
1472
0+ 0

914

1793

0 + D+
162
0 + Xe
1472
02
834
03 + Ar
476
0, + 0,
476
0,2¢
1392
P+ P
1798
P,
834
Ph ¢+ Ph
1008

196

Positronfum + H
1011

Rb + Ar
ans
b + Br
524

Rb + C1
524

Rb ¢+ F
524

Rb + He
LLH)

Rb &+ I
$24

Rb + Kr
ans

nL 1 N
3ans

“Rh & PY

26733

nb + Xe
Y

RU' + Ar
1197

"6
1197 1799

1187 17290

1197 1799

1197 179n

865

865

suu

1224

Rb* ¢ Cs
8
Rb* + He
1197
Rb¢* + Kr
1197
Rb* + Ne
1187
Rb* + Rb
10
Rb¢ -+ Xe
1197
S + Hy
62
§ &8
£13
01 -8
41
Sn + Sn
10408
Sr + Ar
Sug
Sr 4+ Sr
1196
Tt + 1Y
40
TIF + Ar
826
TIF + Kr
826
TIF + Xe
82¢€
Us+vu
238
%4 4+ Xe
420
Zn + 2Zn
1189
2r ¢+ 0.
1367
Undef
659

1224

1224

1224

1224

1197



ALB

HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS

Angular Scattering (specified process

or otherwlise)

Ar ¢+ CO,
232
Ar + N,
232
ATt + Xe
1620
Bet + He
568
Bet + Ne
568
Br— + X
2036
Br— ¢+ Na
2036
C + Ca
135
C*+ + Xe
1851
Cd* + Xe
1620
Cl + Xe
352
Cl— + Ar
96
Cl—= + K
2036
Cl~ ¢ Na
2036
D + Hp
61
D* + D
1869
D* + Nt
137
F + Ar
452
F ¢+ Kr
452
P+ Ne
452
F ¢+ Xe
1173
F- + K
2036
F~ + Na
2036
H+ Hg
97
H* & Ar
1960
H* + Ca
136
H* + CO
935

1230

1851

1851

1173

1173

He & Cs
409

H¢ + H
1438

H* + He
1136

He + N,
935

H* &+ NO
935

H & 2¢
322

Hp* 4 Ar
1960

He + Ar
29

He + CH,
58

He + CO
N

He + CN,
232

He + H,0
58

He + He
1036

He + N,
31

He + Naj
1911

He + NHg
s8

He + NO
N

He + 0
b33

He + SF,
58

He® + He
1036

He* + Ar
1960

Het + He
588

He* + Kp
1620

He* ¢ Xe
1620

Hez+ + He
1863

HF + Xe
928

1= 4+ Ne
996

K + CO
146

K ¢+ Xr
916

K+ Ny
145

Kr+ + Xe
1620

L1+ + €O
1446

197

410

934

1859

823

1851

2025

607

Lie

Li*

Lie

“LIF

ng*
Mg*
Mg*

Mg*

Hg{

Mg*

Ne

0

+ Hy
1446

+ 1y
1293

+ Ny
326

+ Av
525

+ Ar
1408

+ H,0
1262

+ He
1408

+ Ny
12€2

+ Ne
1262

+ 0,
1262

4+ HoC
1262

. N;

605

4+ No
1262

+ 0,
1262

+ Hg
119%

+ Ne
2129

+ Ar
353

+ Ne
2129

+ H,0
12€2

* N,
1262

+ Ne
991

+ 0,
1262

+ H0
1262

+ Ny
1262

+ Ne
1262

+ 0y
1262

+ Xe
1620

Ce
138

Nt
135

81
681

Sm
:1:)

+ Ha0
1262

1446

1408

1262

1262

1851



00+ N,
1262

0¢ + Ne
1262

. 0% ¢+ 0,
1262

0~'+ D,
2040

U+ Ky
175

Xe* + Xe
1620

198

Zn* ¢ Xe
1620

Undef
1190

1851 N

1881



“a19

HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS .

Inner-Shell Interactions (not covered
undar other specified categories)

Al11¢ o Cu
N 1019

Alide o Cu
1010

Art+ ¢ Al
73

Ar* + St
73

Ar*+ + SS
73

Arze + A
678

Ar2* & Sn
678

Au® ¢+ Au
1311

B* + Br
732

B* ¢ Cu
732

B* ¢ Ge
732

B¢ + Rb
732

C* + Al
73

C* + st
73

C* + 383
73

C3¢ + AL
995

C3¢ ¢+ Cl
995

C3s + St
995 "

Cé+ &+ Cu
1010

CtL + AP
821

Clise & aw .
993

Cli16e & Ko
993 -~

Clios & M4
993

Clt?7¢ ¢ Cu
1010 -

Cco+ + Al
73

co+ o Si
3

[ -1
3

COp* + Al
73

T e0pt + St

”

. COp* + SS

73

Cu®* + NI
”1

Fe ¢+ He
1017

F2¢ & He
1017

F2* & He
1017

Fe* + He
1017

F3* + He
107

Fe+ &+ He
1017

F7* & Cu
1010

F?* + He
1017

Fo¢ & Au
993

Fo* 4 Cu
1010

Fo* + He
1mM7?

Fo¢+ &+ Ho
993

F8* + Nd
993

"FS* &+ Au

993

Fe*' » Cu
1010 -

Fo* + He
1M7?

Fo* 4+ Ho
993

F**r + Nd
993

H* ¢ Ag
. 988

H* + Al
3

H* ¢+ Ba
9n8

H* + Cd
s88

H* & Cs
988

H* + Cu
1016
988

H* & In
988

H* + Mo
988

H* + N
988,

199

H* ¢+ Pd
988
H* ¢ Rb
988
H* + Rh
988
H* + Ru
988
H* + St
1L
He + St
73
H* & Sn
988
H¢ + Sr
S88
H* ¢ S8
?3
H* ¢+ Te
988
H* ¢ ¥
988
H* ¢ 2¢
988
Hez ¢ + Al
995
He2* » C1
995
He2® + Cu
1010
He2+ + St
995
Hot* ¢+ Ho
1311
I ¢+ Au
822
I ¢ Pb
822
I+ Th
822,
I +0
822
1+ Yo
822
Li13¢ + Cu
1010
N* & Al
73
N+ &+ S§
73
N¢ &+ S8
73
N+ & Cu
1010 -
Npt + A}
73
Ng* + Si
73
Na* ¢ S8
73
Nb + N
869
Ne*® + A)
295



Net¢ + C1
995

Nese+ & gt
995

NI+ & Mn
691

Ni+ + Pb
691

Ni¢ & Sn
€91

o+ + Al
73

0+ + St
73

0+ &+ yx
73

nt + 41,
006

02+ + Ct
296

03+ + St
998

07¢ ¢ He
709

0o+ + Cu
1010

08+ + He
709

Pb* + Pb
1311

S + Al
821
821
821
Mg
821

az1

A20

HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIURS

Attenuation (unspecified process)

[ I o1
85

801

INTEHACIIUNS wITH STATIC OR
TIME-VARYING ELECTRIC AND MAGNETIC
FIELDS

General

He
1743

S 4+ Sc
821

8+ si
e21 |

S+ T
821

Sis+ + Cu
1010

S16¢ 4 Cu
e

St7+ + Ay
993

817+ + Ho
993

S1Te & N4
993

818¢ + Ay
yus

318+ 4+ Ho
993

Sf{es + Nd
993

S{9¢ + Au
993

8tv+ + Ho
23

Si*e + Nd
993

S{10+ ¢ Au
993

stio+ & o
993

S110+ ¢ Nd
o983

S111e + ay
993

S121¢ + Ho
993

Sit1e + NA
993

Na + CoH,
es1

Na 4 CH,
951

Na « CO
as1

1738

1738

Sir2e & Au
992

Sit2¢ ¢ Cu
1010

S132¢ ¢ Ho
993

Sitz+ + Nd
993

St13+ 4 Ay
993

S{13¢ + Ho
993

S113¢ « Nd
993

S{ie* + Au
993

SIiI%t ¢+ N1
1010

BLINE & la
S11%¢ + Nd
993

Ta* ¢ Au

1311

Ta* + Ho
1311

Ta* + Pb
1311

To®* + Sm
1311

Ta* + Sn
1311

Ta® ¢+ Ta
1311

Ta* ¢ Th
1311

e & TH
1311

Na + CC,
851

Ha ¢ MO
851

tindaf
1754



BO3

INTERACTIONS WITH STATIC OR

TINE-VARYING ELECTRIC AND MAGNETIC
FIELDS

Tonization

1715

BO4

INTERACTIONS WITH STATIC OR

TIME-VARYING ELECTRIC AND MAGNETIC
FIELDS

Detachment

H-
323

BOS

INTERACTIONS WITH STATIC OR

TIME-VARYING ELECTRIC AND MAGNETIC
FIELDS

Quenching

1836

INTERACTIONS VITH STATIC OR
TIME-VARYING ELECTRIC AND MAGNETIC
FIELDS

Excitation

206

D,
171§

1416
1984
289

Ha2
1715

hy + S—
699

He
289

hv ¢+ L1
757

201

1417

1715

h + Rb

Unde

767

602

| 4
2127



807

INTERACTIONS VITH STATIC OR
:}g-vnun ELECTRIC AND MAGNETIC
:4

Collistons in Presence of Intense
Electromagnetic Flelds

Ca® ¢ Sr ¢ hy

1542
Cl + Hy
a92
e.¢ Ar -7
1041
e+ H -
723 -
eFH*W
1989
e + Hy
1041
F ¢ Hy
492

F ® Hy ¢« hv
47

co1
PARTICLE PENETRATION IN NACROBCOPIC
MATTER ( IONS, NEUTRALS, AND ELECTRONS)

General -

Ar® + 381
a3

Fe o+ H,
1204
He e
1212
He H
484 492
H e LIF
484

‘Ab + Ca ¢ Sr
604

hy ¢ Na ¢ Ke
843

hy 4 Undef
728
He ¢ W
488

na® ® Ar

g

(414

Qe
+ Iy
1702

K+ hy
1997

+ K
1997

202

Na¢ ¢+ Na
1703

Nase + K
1997

Hag® ¢ Na
1987

NaKe ¢ K
1967

Sr ¢ Ca
758

Sre » Ca ¢ o
1123

Xe « F ¢+ .
657

Shv ¢ H
1896

Undof

277

€93

7 72

124R
1317
1353
1713
1878

Revicw
800

Undef
2072

12R7
1326
1701
1749
1883

My

1349
1712
1840



coz

PARTICLE PENETRATION IN MACROSCOPIC
RATTER (IONS, NCUTRALS, AND ELECTRONS)

Energy Loss

AL+ + Ag
319

Al* + Apl
319

Al* ¢ Au
319

Al* + Be
1330

At+ + C
319

Al* + Eu
1330

Al* + Ge
1330

Al¢ &+ NI
319

Al* + Ta
1330

Al + T{
1330

AL+ + Zr
1330

Ar* + Ag
39

Art + Al
319

Art + Ar
7%

Art ¢+ Au
319

Art ¢ C°.

319

Art + N,
75

Art + NI

319

B¢ + Ni
75

B* t Uy
75

Ba+ 4+ Ag
1330

Bet* + Al
1330

Bet ¢+ Be
1330

Bet ¢ C
1330

Bet + Eu
1330

Dst + Ge
1339

Be* + N{
1330

Be* ¢ Ta
1330

1133¢

1330

1330

1330

Bet + T{
1330
Be* + Zr
1330
C* + Ag
319
C* + Al
319
C* + Ar
75
C* 4+ Au
319
C* ¢+ De
1230
cC*t s+ C
319
C* + Eu
1330
C* + Ge
133¢
ce + N,
75
ce* + N1
75
Ct+ + 0,
75
C* ¢ Ta
1330
Cr+ TI
1330
C* + 2r
1330
Ca* + Ag
19
Ca* + Al
219
Ca*t + Au
319
Ca* + C
219
Ca* + NI
319
Cl* + Ag
319
Cl1* ¢ Al
219
Cl* + Au
319
Cl* + C
319
Cl* + Nt
319
D* ¢ Ge
1063
D+ + 81
1063
e + Ag
1ns
e + Alr
1655
e + Al
104
e + AIN

519

203

1332

133) -

1332

319 133)-

105

1607

He*

1la®

Au
105
[+
619

€0y
2107

Cu
105

Ni
105

PERT
1616

st
105

+ Ag
319
+* Al
319
+ Au
319
.
319

+ N1
75

+ 0,
75

+ Ag
791

"« Al

791

+ Au
791

+ C
1675

+ Cu

791

+ Ge

10€3

+ Mo
791

+ Nt

791

+ 31
84

+ Ta
‘791

+ T
781

LR ]
791

+ Zn
791

+ Ag
737

+ Al
989

+ Au
737

+ Be
1330

.+ C
9RY

+ Cu
989

2094

319

- 1337

1063’

1337

989 1330
1330

989



He*

He+

Hee
He;
He+
He 2
He2

K*

L
L1+
L+
Lie
Li*

Mg+

Mg+

Mg+

N+

¢+ Eu
1330

+ Ge
1330

+ Nt
1330

+ Ta
1330

+ Tt
1330

+ Zr
1330

+ + Ge
1063

+ + s1
1063

+ Ag
319

+ Al
319

+ Au
319

+C.
319

+ Ni
319

+ Ag
989

+ Al
989

+ Au
989

+C
989

+ Cu
Qaa

+ Ag
28]

+ Al
319

+ Au
319

+ C
319

+ Nt
319

+ Ag
319

+ Al
31y

+ Au
319

+ C
atq

+ Cu
2093

+ Fe
802

+ FeGe,
802

+ GaAs
802

+ Ge
802

204

N + N
75 319
N¢ + O,
75
Na¢ ¢ Ag
319
Nat* + Al
319
Na¢ + Au
319
Na*t + C
219
Na* + Nt
29
Ne* + Ag
319
Net + Al
19
Ne* + Au
19
Net + C
219
Net ¢ Cu
2093
Ne* + NI
75 $19
NI+ + Ag
1330
Ni* + Al
1330
Ni{* + Be
1330
Ni{* + C
1330
Kit ¢ Eu
1330
Nt+ + Ge
1330
Nit » NI
1330
Ni¢ + Ta
1330
Ni® o T1 -
1330
Ni+ + 2Z2r
1330
0¢ + Ag
319
0¢ + Al
ne
0+ + Au
319
g% ¢« C
319
o+ + Nt
75 319
0+ + 0,
7%
P* + Ag
J19
P+ + Al
n9
P* + Au

319

384

184

T

T+

T

T

Ti*

Tie

Ti¢

Tis

Tie

Tie

Tie

Tie

+c
319

+ Nt
319

+ St
915

+ Ag
315

+ Al
a9

¢ Au
319

+C
318

+ Ni
318

+ Ag
319

+ Al
319

+ Au
319

.0c
319

T
319

+ Al,Us
70

4+ Bed
70

+ NDb,Os
70

+ 810,
70

+ TagNe
70

+ T10,
70
+ 2nD
70
+ Ag
1330

+ Al
1330

+ Be
1330

+C
1330°

+ Eu
1330
+ Ge
1330

* N
1330

+ Ta
1330

+ T4
1330
4+ Zr
1330

low
428



Undeft
71 733 7086
1385 1494 1654
1696 1744 2074

co3
PARTICLE PENETRATION IN MACROSCOPIC
MATTER (IONS, NEUTRALS, AND ELECTRONS)

Energy to Create an lon Palr .

e + COp
2107

cos
PARTICLE PENETRATION TN MACROSCOPIC .
WATTER (IONS, NEUTRALS, AND ELECTRONS)

Particle Range .

C* ¢+ Ag

75
D* + C
1662
e + Ag
105 ,
e + Al

104 108 1736

cos

PARTICLE PENETRATION IN MACROSCOPIC
NATTER (TONS, NEUTRALS, AND ELECTRONS)

Multiple Scattering

Ccse + AL
695

e + Hy
280

1841

1841

e ¢+ Au
105

e ¢+ Cu
1085

o + NaCt
1652

e + N
108

e + Si
105

H* + PERT
an3

Ces + A1
695
D* + C
1662
e + Cu
2100
H* ¢« C
1675

Py
1736

205

1733

He & He
1841
H* & Ne
1841
K + 0,
1604
He* + Nb
958
He* ¢ %
762
N ¢ St
1992
Pe ¢ St
91€
Review
ns3
Undet
1744
H¢ ¢ S10,
10€S

Het + SI1C,
10686

Ne + S10,
1068

Undef
78



co6

PARTICLE PENETRATION IN MACROSCOPIC
MATTER ( IONS, NEUTRALS, AND ELECTRONS)

Charge State Populations

Art + C
1043

Bs+ 4+ Ag
. 714

B¢ ¢+ Au
714

Br ¢ PERT
1532

C* + Cs
a5s
C* + K
RSS
C* -+ Na
85$5
CsS+ + Ag
714
CS*+ + Au
714

Cl + PERT
1532

Cu®¢ + C

721
D* + Ba
1302
D* + Ca
1302
D¢ + Mg
1302
D+ + Sr
1302
Ngt + An
1508
D3+ + Au
1508
F?+ +« Ag
714
F7+ + Au
714
F8* & pg
. Y1a
Fa+ & Au
714
Fest + Ar
720
Fe%+ & R¢
720
Fest + N,
720

Fes+ + SF,
720 ’

Fest + Xeo
720

1044

Feto® &+ H
1360

Fet?+ & H
1360

Fel®* + H
1360

Fet®* + H
1360

Fe20¢ + H
1360

Fe21¢ & H
1360

Fe22% + H
1360

Fer3+ & |
1360

Fe2s¢ & H
1360

FezS* ¢+ H
1360

Fe2s® & H
1360

H + Au
1078

H+ C
1870

LHe + C

1675

H* 4+ Cs
8ss

H* + K
855

H¢ 4+ Na
ass

Hat ¢ €
1608

Hyt ¢ C
836

Hew + ng
1936
Het + Al
1936

Het + Au
72

Het ¢+ C
1936

Hao* + Ni
1936

HeHe + C
+ 1698

I + PERT
1532

Ne + Au
72

Nes + Ag
714

Ne+ ¢+ Au
714

206

1936

Ne ¢+ C
867
NeZ* ¢+ C
141
Ne3+ + C
141
Ne®* + C
141
Ne3* + C
141
"Nese + ¢
141
Ne?® + C
141
0+ + ag
1056
0¢ + Cs
855
D¢ + K
866
O¢ + Na
8ss
0¢ + 3t
1056
0%+ + Al
987
0%t + H
1360
0s+ + Al
987
0S¢ ¢+ H
1360
pe+ + Al
987
0%+ + H
1360
07+ + Ag
714
9%a « a1
07
07¢ + Au
714
LA
1360
0o+ + Al
987
Dot + H_
1380
S* 4 Cs
866
S¢ + K
855
S* + Na
855
Xet + Cu
1075



co7
PARTICLE PENETRATION TN MACROSCOPIC
MATTER ( IONS, NEUTRALS, AND ELECTRONS)

Encited State Populations

BvY* + Ag
714

B** + Au -
714

C+r + C
1297

C3¢ & Ag
714

CS+ + Au
714

F?+ + Ag
714

F7+ + Au
714

Fo% + Ag
714

Fo* &+ Au
714

Fet + C
1839

H+C
1078

H¢ + C
741

Hp* + C
741

Ha* + C
741
711

Ne+ o+ Ag
714

N6+ 4+ Au
714

Ne + Al
1964

Ne ¢+ C
867

Nez+ + C
141

207

1321

1501

Ne3+ & C
141

Nevt¢+ + C
141

NeS® + C
141

Neé+ + C
141

Ne?* + C
141

Ni + N{
19€4

0* + C
741

07¢ + Ag
714

0t* + Au
714

0,*% + C
741

Xe* ¢ Cu
1075



co9

PARTICLE PENETRATION IN MACBOBCOPIC
MATTER (10KS, WEUTRALS, AND ELECTRONS)

Ar® ¢ Cu
1681
Ar® + NI
1074 1683
B ¢ Ag
714
BY® ¢ Au
R 4T
C* + Nt
892
c* + 8§
2013
Cr ¢« W
89z
Cs¢ + Ag
714
Cs* + Au .
714 1868
Cl ¢+ Au
642
Ct '+ Ge
842
Cl + 8%
842
Cl + ¥
842
D¢ + Ge
1063
D* & Nb
2104
D* & NAD
794 798
D¢ ¢ 381
1063 2104
e + AIN
1807
e+ C
1138

boL

PARTICLE INTERACTIONE WITH SOLIDS

Ar + ¥
871

208

et ¢+ 8§
1067
Fre & Ag
714
F?* ¢ Au
714 !
Foe » Ag
714
F® + Ay
714 1868
H 4+ Ay
842
H ¢ Ge
842
H ¢ St
842
He W
f!42
He + Au
1064
H* ¢ Ge
1063
He &+ ngD
2019
He + wNaCt
1747
H* + Nb
2193
He + Ni ‘
892
He ¢+ St
84 1063 1070
2104
He + o
[:3:}.]
He ¢+ Au
842
He + Qe
a4z
He ¢+ S1
842
He + ¥
842
He* ¢+ Au
72 892
Kr ¢+ W
a871
Ne ¢+ ¥
¥?71

Hot

He¢

He*

'+ GasSh
2078

4+ MgO
81

+ Mo
892

+ Nb
2104

+ N{
a9z

+ PbTH
2076

+ Pt
892
+ 3t
892 2008 = 2104

+ UG,
560 896

+ VS8t
790

+ ¥
892

Hel+ + Ge

1063

Hel¢ » K¢

1063

N¢ + Au

Nee

Nee

72

+ Ag
714

+ Au
714 1868

0* + Ag

1056

0% ¢ 8¢

ore

ove

Xe®

1056

+ Ag
714

+ Au
714 1888

+ Cu
1076

Undef

878 1057 1336
1387 1494 2074
2080

Xe ¢ W

871

Undef

2072



po2

PARTICLE INTERACTIONS VITH SOLIDS

Sputtering by Electrons, Neutrons, and

Heavy

Particles (totsl removal

coefficients)

Ar + Cu

3n7

Ar ¢+ St

Are®

435

+ Ag
745 1089 1100
1674 2105

+ Al
745 1569 1674

+ Al + Pd
1562

+ Al + P4 + SI
974

+ Al + St
1562

+ Au
2092

4+ Au + Cu
975

+ Au ¢+ NI
975

+ Bi
2195

+C
2105

+ Cds
1340 -

+ CdTe
1340

+ Cly, + 81
829

+ CD + NI
976

+ Cu

80ne 818 909
971 976 1087
1088 2066 2108
2113

+ Cu + Nt
a9 J00

+ CujzAu
1340

+ Fp + AL
829

+ Gasb
1340

+ Ge
2108

+ KBr
1340

+ KC1
1340

+ NacCl
99 1340 -

+ Nb
748 o0 1074
2105

209
Ar*t + NI .
1r76 2105
Ar* ¢ 0 ¢ Cy
s76

Ar* + Pb
745 1674

Art + Pd
2105

Ar*t + Re
2105 I

Art ¢+ S{
2064 2057

Art ¢ SI + Pd
1562

Ar* + SIC
1340

Ar* & Sn
2105

Ar* &+ SS
2092 B

Ar*t + Ta,0g4

977
Ar* + Th
2105
Art &+ T
966 2105
Ar*t + ¥
2105
Ar* ¢ XeFy + St
829
Ar* ¢+ Zn
2105
As® + Ag
113
Asg* + Ag
113
Asy* + Ag
113
Bi* + Ag
113
Bl,* + Ag
113
Cl* + Ag
113 .
Clp* + Ag
113
Co + 0,
912
D + Fe
308
D+ Mo
308
D¢ ¢ Au
847
nt a C
166}
D* + Mo
a4? WS
De + Nt
47
D+ + Si
1661
D* & Ta
965

D+

He

+ T4
966

WO,
.808

XeF, + SiaN,
829

XeF, + Si0,
829

c

1361

Fe
308

Mo
308

+ Av

< 847

He

He

H,*

Hs*

He

He

He

He*

Het

He*

+ Be
5€4

+ Mo
847 965

+ Ni
847

+ SS
1341

+ Te
965

+ Mo
1169

¢ 385

557 957

+ Cu
3n7

+ Fe
308
+ Mo
308

+ Ag
2105

+ Au
847

+ Bt
2105

+C
2105

+ Cu
2105

+ Ge
2105

+ Mo ’
847 1169

+ NacCl
99

+ Nb
2105

+ Nt
847 1076

+ Pd
2105

‘+ Re
2105

+ Sn
&£ivd

+ Th
21ns

2105



Het

‘Hg*

are

Ne ¢

Ne¢

+ T8
2105

+ ¥
2105

+ 2Zn
2105

+ CuzAu
1340

+ Ag
745
2105

+ Al
745

+ Bl
2105

+C
8.1

LA
1674

+ Cu
2105

+ Go
2105

+ NaCl
99

+ Nb
745

+ Nt
1016

+ Ph
745

+ Pd
2105

+ Re
210%

+ Sn

2105

+ YTh
2103
+ Tt
2105
+ W
2108
+ 2Zn
2105

Au
735

Cc
1361

+ Ag
745
2105

+ A
745

+ B
2105

+C
2105

+ Cu
2105

+ Ge
2105

+ Mo
956

1100 -

1674

1674

2105

1674

1190

1674

1658

1674

2105

1674

Ne* + NaCl
99

Ne*t + Nb
745

Net + Nt
1176

Ne* ¢ Pb
745

‘- Nat + Pd

2105

Ne+ + Re
2105

Ne* ¢ Sn
2106

Ne* + Th
ar0s

Net & Tt
2105

Ne* ¢+ W
2105

Ne* + Zn
2108

Nt + O,
912

Ni*+ « NI
1076

o+ C
1361

O+ + Nt
1076

D% + Ag
811

0% + Al
a1t

0% + B
a11

0,* + B
A1

Nt + €
a1l

0,* + Co
011

0% + Cr
811

N1 + Cu
811

D,* + Fe
811

0z* + Ga
811

0,* + Ge
811

0,* + Hf
(28]

0% ¢+ Mg
811

0% + Mn
811

D% + Mo
811

D,* + Nb
811

0% + Nt
a1

210

1674 2105
2105

1674

212

912

0,% + Pa
811

D,* + P4
811

Da* + Ru *
811

0s% + Sb
811

0,*% ¢ St
811

0g%:¢ Sn
811

0,* + Ta
811

0% ¢ Te
811

Ngt ¢+ T§
ATl

Da* ¢+ U
811

D ¢ V
811
De* ¢ W
811 912

0p* ¢+ 2n
a1

Da* + 2r
811

[ Ag
112

Pa* + Ag
113

"PERT + Cu
307

ut 1 Ag
113

Sb+ ¢ Au
113

Qye & B4
113

Sby* + Ag
113

Sb,* + An
113

Sbyt & Pt
113

Sby* + Ag
113

Sby* ¢ Au
n3

Shyt + Pt
113

Set & Ag
113

Sep* + Ag
113

T ¢ Fe
308

T + Mo
308

Te* + Ag
113

Tep* ¢ Ag
113



v+,
912

Xe ¢+ S1
435

Xet & Ag
1100

Xe* + Bi
2105

Xe* ¢ C
2105

Xe* + Cu
2105

Xe* ¢ Ge
2105

2175

Xe* + NaCl

Xe+

Xet

99

+ Nb
2105

+ Nt
10676

+ Pa
2108

4+ Re
2198

4+ Sp

2106

211

2105

Xe?*

Xet

+ Th
2108

+ T1

2108

+ 8
2108

+ Zn

2108 -

Undef

880

§73 ° 1082



Dol

PARTICLE INTERACTIONS VITH SOLIDS

Sputtered Particle Charge snd Quentus
(Excited) State Distridution

Ar + St
ot

Art + Ag
1089 2105

Art « Al
230

Art &+ a1 ,0,
230

Ar® + As
804

Ar¢ ¢ Au
804

Ar* ¢+ Be
2143

Ar¢ + Bl
2195

Art + C
2105

Ar* + Cu
97 804 1772
1824 2106

Ar¢ & Cul
1772

Ar® & Ga
ans

Ar® + Ge
2105

Ar® + KCICsC!
81V

Ar+ 4 Mg + Al
2088

Av? & HU
2105

Ar®* + NY
2108

Art + 0 ¢ Cu
1544

Ar* ¢ Pd
3106

AP® & Ré
2108

Art ¢ 51 y
80 804

Ar® ¢+ StH
16585

Ar® ¢ Sn
2108

Ar+ + S8
© 8os

At® & Th
2105

Ar® + T
2108

Art + ¥
2105

Art

212
+ Zn
2105
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1451

1304

1102
1967



+ Mghe
1363

+ Mg3e
1363

+ Mgt+
1363

+ Mg?*
1363

+ Mgoe
1363

+ Mgoe
1363

+ Mgloe
1363

+ Mgite
1363

+ Motde
1y71

+ No¥04
1972

+ Mo¥es

. 986

+ N
1491

+ N¢
120

+ N2
115

+ N3¢
132

+ Noe
578
1493

+ Ne
287
(- 13
1523
1916

2063,

+ Na
15S
1493

+ Na?e
1972

+ Ne

T 497
1280
1605

+ Net
1363

+ Nele
1360

+ Ned*
1363

4+ Ne%+
13683

1972

1493

1359

120

1236
2018

497

11
1605
1917
210R

1243

572
1304

1638

1899

1222

611
1100
1€2?
1988
2109

1441

1279
1493

1812

NeS+
1363

Ne®+
1363

NeT+
1363

Nes+
1381

Ne?9¢
1363

NHy
2031

NO
1627

0
120
1493

o2+
1352

o3¢
1872

Dse
594

ose
678

[¢1 23
6on

ore
1042

0,
1284
Pb
1999

Hb
155

s+
1363
Siv
1383
S3¢
1363

[.LX]
1363

Sse
1363

See
1363
gre
1XAR3
gee
1363

224

2018

1972

1284
2108

2011

1932

12236

1684

1493

1491

1372

1349

e + 8o¢
1363

e ¢+ Siae
13€2

e + Siie
13€3 1972

e + St12e¢
13€3

e + S13¢
1363

e + Slee
13€3

& ¢+ 5154
1363
54¢

1523

1€CS

e + S{¢
© 120

e + Sio+
1972

e ¢+ Sfi1oe
1872

e + Spize
1849
255 1493

e + Sre¢
1493

o1 Tey
S48
158

9 ¢+ UF,
49

e ¢ Yrle
886
U
49
497 872 1304
1407 1000

e+ Xezse
1971 1972

Undof
1263



E04

ELECTRON-PARTICLE INTERACTIONS

Dissociation

Cpt
750

CaHp *
750

CoHy®
750 764

CHe*
750

CHp
750

CHy*
750 .

CH,*
750

CHg*
750 764

<o
497

€O,
188 497 2048
2107 :

Dy
497 1031 1€47
1956

De*
750
9,0
328

Dy*
750

He
497

13

2031

Hp*
750
1424

H,0
328
203

Ha0¢
750

S
281

Hyt
759

H;0¢
750
Hg®
1267

HEr
2031

HC1
1401

'HCN

395

225

- 858

334

573
1847

858

334

764
2031
1267

764

2031

595
1956

1257

1511

1540

1031

e ¢ HDe
750

e + HDp*
750
287

612
e & NyH*
750
2048
e + NH*
750
2031

e + NO*
612

e + 0,
2059
612

e ¢ DHe*
750

Undet

1259

858

497

.750

750

1296

2059



ELECTRON-PARTICLE INTERACTIONS

Ionfization

Ag

1442
e + Alr
1685

e ¢ Al + A1,0,

1823
e ¢+ Ar

279

1605

e ¢+ Ars
1699

e + Ary
1028

e + Arg®
900

® ¥ APRFT -
1025
Au
1325
e + Aul¢
1325

e ¢ Aus*
1325

e + Aud*
1328

e ¢ Aus*
1325

.8 % AU'T
' 1325

e + Aud*
1325

e + Au%*
1325

e + Aulos
1325

e + Aullé
1325

e + Aui3d+
1325

e + D Seq
12?7

e ¢+ Ba
» 1326

¢ + Ba*
1325

e ¢+ Be Seq
127

e ¢ Bed¢
273
[
1285

e ¢+ C+
1383 .

e + C2+
1383

e + C3¢
578

572

1396

1253
1286

2137

1383

1325

1442

Coe
1383

cse
1383

Ca
779

Cdas
1699

Ce
1325

[+ 4
1325

‘Cm

1325

1719
COp
Z040
Cs
132§

Cs*
1325

Dy
1325

FeoSe
1383

Feos
1383

Fe?+
13R3

Feo+
1383

Fe®*®
1383

Fg1os
1383

Fells
1333
Fé12+
1383

Felde
1383

Fetos
1383

FelSs
1074
feidé
1383
il

213
037

Hy
280
ite
571
1099
1286

Hes®
1452

He¢
273

He—
1102

Hg
1325

226

13T

1000

254
1241

592
1256
1529

1253

563
1954

917
1285
1541

Hg*
1658

K
779

Ke ~
1968

Kre
872

Kre
1699

Krp
1025

KrXe
1028

L
1102

Lie
1588

L1 Seq )
127 1521

Lize
273 1253
Mg

229 1625

Mgt
1363 1374

Hg2e
13€3 1383

g3+
1363 1383

Mg+ .
13€3 1383

MgsSe .
13€3 1383

Moo* .
13€3 1383

MgTe
1363 1383

Ng8*
1363 1383

Mgo+
13€3 1383

Mgloe
1363 1383

Mglie
18¢8 10083

Mod1+e N
1374

- H

1285 1288

N+ .
1356 1383

N2e
1359 1383

N3+
1383

Nee
578 692

NS
1382

Noe
1383

2126

1363

21379

1383



Nz
1153
2059

N, 0
329

Na+*
1968

Ne
128
572
13285

Ne®
1699

Ne®
1363

Ne2e¢
1363

Ne3s¢
1363

Neee
1363

NeSe+
1363

Neo+
1363

Ne?+
1363

Neo+
1363

Ne®e
1363

Nep*
. 900

Ni+

1325

Nize
1325

N§3e
1325

. Niee
1325

Nis+
1328

Npoe
1325

NE7e
1325

NEoe
1325

Nio+
1325

Nitos
1325

Nfsie
1328

Nit2e
1325

Ni13e
1325

0
1288

1605
2063

2048

1a0
579
1412

1383
1383
1383
1383
1383
1383
1383
1383

1383

1286

1719

224
1280
1605

1854

Oe
13a3

g2+
1383

03+
1383

ove
1383

L1213
578

gee
1383

are
1383

02
2059

pee
1274

Pb
1328

PERT
716

Pt
1325

Pu
1325

Rn
1325

g+
1363

g2e
1363
g3e

1363

See
1363

S
1363

go+
1363

sre
1363

goe
1363

g9+
1363

s10e
1363

Site
1363

s12e
1363

g13¢
‘1363

Siee
1363

S13e
1363

227

8§92

1383
1383
1383
1383
1383
1383
1383
1?83

1383

1333

548
1522

1€0€

e ¢ S+
1383

e + Si2¢
1383

e + St3e
1383

e + Sive
1383

e + Stse
1383

e ¢+ S{ee¢
1383

e + ST+
1383

e + S10¢
1383

e + Sl
1383

e + Sltoe
1383

e ¢+ Sfite
1383

e + Sj124
1383

e + S119+

1383

Se

132¢

255

e ¢+ Te,
548

1328

1325
e+ Tie
1325
L]
1014

572

e + Xee
1699

e ¢+ Xep
1025
1328

917

Undef
603

1328

1654



EO06

ELECTRON-PARTICLE INTERACTIONS

Recosdination (electromion)

e + Al2e
1497

e + Allrs
‘1358

e ¢ Ariss
1358
1383

e + C24
1383

e ¥ LI
1383

. 2 4+ U
1358

e ¢ C3¢
1383

e ¢+ Co+¢
1383
750

e * CpH,*
750

e ¢ CaHy*
750

e 4+ Ca®*
1497

e ¢ CH¢
750

e + CHat
750

e + CHy*
750

e ¢+ CH,*
790

e + CHy*
750

e + Cise
1497

e + CO,
48 .

760

750

e + Fese

1383

@ ¢ Fe**
) 1383

e+ pore
1383

e + Fed+
1383
e + Pe%*
1383

a + Felos
1383

1383

764

764

:1:1.]

*

Fet1s

1383

Fel2+
1383

Fel3e¢
1383

Felse
1383

FelSe
1383

Felés
1383

Fe23e¢
195

H* Seq
1381
Hy*
#8p
M0

48

N, 0+
750

Ha*
750

HyO*
780

HD+
750

WD+
750

He+
1649

X+
1615

ngt
1263

Mg2+
1363

Mg+
1367

Mg+
1363

Mgs*
1353

Mgoe
13R3

Mg?e
1033

Mgo+
1363

ngoe
1363

Mglos
1363
Mgite
1363

MoI2e
1685 |

ModOe

1358

N
1359

N2+
1359’

228

663

 RSR

784

a58

1333

1383

1303

1383

1383

1383

1383

1383

1383

‘1383

1383

1383

1814

1497

*

N3¢
1383

Ne#
1383

NS+
1383

Ne s
1383

NTe
1383

AN?.

612

NaD+
126

N HY
176

No+
1260

Ne2+
13€3

Nede
1363

Ne®*®
13€3

Nese
1363

Neo+*
13€3

Ne?¢
1363

Neo+
1363

Neo*
1363

Neloe

1383

NH*
t60

Nity
48

ND*
612

o+
1383

Q2+
1383

use
1383

[{LX3
1383

os+
13€3

e
136y

ore
1383

{13
1383

0,*
612

OH*
750

Se

1363

750

760

1389

1383

1383

1383

1383

1383

1383

1383

1383

750

‘1600

1649

7650

1383



e ¢ Ste.
1363

e ¢ S3+
1363

e ¢ S
- 1363

e ¢+ 93¢
1363

e + 36+
1363

e + ST
1363

e + 854
1363

e + 89+
1363

e + Si1oe
1363

e + Stie
1363

E07

ELECTRON-PARTICLE INTERACTIONS

Collisional

e ¢+ Are
671

e + Ar2
1382

E08

ELECTRON-PARTICLE INTERACTIONS

Cotlisional Line Broadening

e + Al
116

e + All2
1042

e + Ar¢
1345

E09

ELECTRON-PARTICLE INTERACTIONS

Negative Ion

1605

e + Cl,
1

2107

1383

1383

1383

1383

1383

1383

1383

1383

De~Excitation

.

.

Formation

+ Ar

Siee
1363

g13e
1363

S1ee
1363

S18¢
1363

Ste
1383

stee
1383

si3e
1383

Siee
1383

Stse
1383

gee
1383

Arlde

1382

i 23
1362

c3+
1362

Calve

1382

Calse

1382

coe

142
Fe
1346
fH
819

He
s82

H Seq

581

He®
583

Da

1847

D0
334

Ha
695

Ha0
334

HoS
281
Hy*
1540
HCl
1401

229

1437

1144

583

584

1847

1791

1271

e + 817
1383

e ¢+ Siee
1383

e & St
1383

e & Siroe
1383

.

e ¢ S{11s ¢ & N*

1383

e & Stize
1383

e ¢ Si13e
1383

e ¢ Vize
1497

Undet
564

e 4+ He®
127

e + KrFe
1610

e + NI®
13€2

e ¢ Ny
1313

e + XeFs
1610

e + Mglie
1042

e + Ned*
1042

e + Q7
1042

e ¢ S{izes
583

e + S1t12e
1042

Undef
123

Ne
1605
e &+ N

20
51

e ¢+ N0 +
1474

e + Ne
1605

1799

1474

co,

e ¢ 0 ¢ CO,

1913
$Fs
1605

Undeft
1269

1893

1296



€10

ELECTRON-PARTICLE INTERACTIONS

.8pin Exchange

LI |
724

E11

ELECTRON-PARTICLE INTERACT toMs

Frea-traa Tranaftinne (Resmsstmatlung)

Ag
703
® + Agloe
1503

e+ Al
703
Ar
1603
e ¢+ Au
703
e ¢+ CO
658
Cu
1803
e ¢+ Cuse
16¢9

E12

ELECTRON-PARTICLE INTERACTIONS |

1503

994

Paslitran Calltefone

et + Ar
575
1704

e* + Bp

17488

at v C1
1705

et ¢ CO,
16R7

et + F
1705

ot + H
139
€13
1277
1534

e* + He
848
1432
1963

761

Jo1

999 -
1324
1704

1277
1450
1969

1020

848

587

131
1432
1945

1310
1704

230:

a Qyuite
1803

~ Fo
1883

+ FeSe
+1503

+ Feloe
1503

+ He
1364

+ H ¢ C
1138

+ He
703

+ Ke
651 1503

4+ Kese
1803

4+ Keloe
1503

* nd
1503

+ MoSse
. 1803

a* + He + A¢

. 1830

et ¢+ He ¢ CHyp

1857

* & Ha + CCl4F,

1530

e* + He ¢ Co

1930

©* ¢+ He ¢ Coy

1530

et ¢ He ¢ H,

-183n

et ¢ He ¢ Kr

1530

et + He ¢ N, -

1530

‘@* » He + Ne

1530

et ¢ He ¢ 0,

1530

. ® moive
1803
u,
1502
e+ 0
703

e+ P
1503

e + Pbiae
1503

1}

703 994

e+ ¥
1803

e ¢ N304
1503
Xe
1803
; 4+ XelOoe
1503
Undef

1a? 1130
1383

et ¢ He ¢ Xe
) 18630

e* + He* Seq
1845

et ¢+ 7
1708

e* + Kr
1704

er ¢ L1
1277

et & Ny .
1687

e* + Ne
848 1310

ot ¢+ St

762 1067
e* + Xe

1704

13§19

1704



E13

ELECTRON-PARTICLE INTERACTIONS

Electron Detachment from Negative Ions

e ¢+ C-
300 1421

El4

ELECTRONSPARTICLE INTERACTIONS

Binary Electron-Elsctron Collisions

e+
876

E1S

ELECTRON-PARTICLE INTERACTIONS

Inner~Shail Intaractions

e ¢+ Au
1396

El6

ELECTRON-PARTICLE INTERACTIONS

Fluorescence and Luminescence

@ * Ar |
19 11

E17

ELECTRON-PARTICLE INTERACTIONS
Angular Scattering (specified process)

Ag
1442

9 ¢+ Ar
252 610

e ¢+ Au.
1442

e & Dot
© 1283

e ¢+ CoHp
-+ 1280

e+ CF,
1921

e + CH,

1420 1921 1922
- €0

1267

e+ COp : )
1687 1921 1922

231

e ¢ P
261

e + CoN,
41

e+ Ar ¢+ Fy
518

329

e + Xo + Br,
918

e+ Cs
1423

H
21% 254 284
297 426 1012

1241 1853 1966

e + H Seq
1845
Hy.
1278 1329
e + HBr
. 1258

a + HCY
1258

e + He
82 252 - 298

870 577 603
1009 1333 1529

1537

e & He*
1253

e+ HF
1258
L] K
- -14851

e+ Kr
1922

a+ 0
300 1421

e + HCN
341

e + Xe ¢ Cl,
918

e + Xe ¢ HCY
918

426 1967

e ¢ Liae
1283

e ¢ LIF
1268

166 611 696

1313 1523 1687
1916 1917 1920

1922

1243

282 1412

o .

1284 1854
1284

288

1965

Undef
T 1296



€18

ELECTRON=-PARTICLE INTERACTIONS

Attenuation (unspecified process)

e + Cu
2100

coz
TRANSPORT PHENONENA 8NN AVFBAGF
PRNAPFRTTE] TN GASFR

Diffusion of Neutrals

Ar + CO,
1938

.Ar + Kr
129

Ar + Np
1181 1938

Ar ¢ Xe
129

Br ¢+ Ar
940

Br, + NO
940

Cu + Ar
111 3 139¢

Cu 4o,
1996

ile + Ar
129 1459

He ¢+ CO,
1459

He + Cs,
140§

He + Hp
1938

GO3

TRANSPORT PHENOMENA AND AVERAGE
PROPERTIES IN GASES

Diffusion of Electrons

@ + Ar
1485

e + SF,
177
He « ¥,
149¢
Ho & Fn
129
He + Li,
1496
He + N,
1459
He « KD
1938
He + Na,
1496
He + Ne
129
He + NH,
1938
He + O,
1459
He + Xe
129
Kr e Ar
1886
Kr + He
1886
Kr + N0
1938
Kr ¢ Ne
1086
Kr t Mo
1886
Mo + Ar
832
e ¢+ CO
132
e + (0,
132
e ¢+ CO,
816

232

\
Ne + Ar
129
Ue & Vo
129
Ne & Xe
129
Nt + Ar
832
11® + Af
166
Tls + CG,
159
Ties + Kr
156
Ti* « K,
15€
Ti® + Ne
156
; Ti* + Xe
156
W+ AP
832
Zn ¢ Av
945
2n + Hy
945
Zn + He
945
Vudel
1576
e + Hy
314 1095
e + N,
518 . 1096



Gos

TRANSPORT PHENONENA AND AVERASE
PROPERTIES IN GASES

Diffusfon of Ions

Ar* ¢+ He
1598
C* + He'
1598

GO0S

TRANSPORT PHENOMENA AND AVERAGE
PROPERTIES IN GASES

Deift Velocity of Electrons

e + Ar
74 1485

o+ Ar + CaHy
74
Gos

TRANSPORT PHENONENA AND AVERAGE
PROPERTIES IN GASES

Drift Velocity of JYons

Ar*+ + He
1315 1598

Ar2¢ + He

1315
_Au* + SF,
1603

C* + He

1598 1910

CH¢ + He
1598

CHe* ¢ He
YY)

Cl- + Ar
480

'Go7

TRANSPORT PHENGNENA AND AVERAGE
PROPERTIES IN GASES

Scattering and Energy Loss Parameters
of Electrons, Neutrals and Ions in
Gages

Ar + Ny
1180

233

CH® & He
1598
CHe* + He
1598
Cl- + Ar
1185
Cl- ¢ Kr
1185
Cl- + Ne
1185
e + Ar + CH,
74 7?
e ¢+ Ar ¢ CO,
??
e + CoH,
74
e + CH,
74 1716
e ¢+ CO
132
Cl~ + Kr
480
Cl= ¢ Ne
480
Cs* & Ar
2043
D* + D
1869
D* + He
2138
F- ¢ He
1910
H* + He
2138
He* + He
614 1663
Ke® ¢ He
1316
Kre? o fe
1115
e + CO,
679
e ¢+ H,
. 1098
e + He
679
e+ Ny
679 1096

Ct= + Xe
1188
Ca* ¢ Ar
2043
D* ¢ He
2138
H* ¢ He
2138
Under
294
e ¢+ CO,
132
e ¢+ Cs
1606
e ¢+ H,
314
e + He
1452
e + Ny
1096
Ne* ¢ He
1315
Ne2® + He
1318
NO* + N,
1187 -
Ds* ¢ Ny
1187
S¢ & He
1910
Xe* 4+ He
1315
Xe*t + Ne
1315
Xez* + He
1318
Xez* + Ne
13185
Undef
294
-Hg * Ar
431
Hg + Kr
431
Hg ¢ Xe
431

345

1095

1453

345

1602

1453



234

cos 3 Ar ¢ Feo . e+ COy ¢ Ny ¢ He
. ! 1723 816
TRANSPORY PHENONENA AND AVERAGE As ¢ Kr o+ H
PROPERTIES IN GASES : 144 1601
Energy Distribetion (energy As & Xe e+ Hy
distridution of fons and electroms 144 314 1601
with applfed electric and magnetic '
flelds) e+ Ar Ho0 ¢ Ar
ass 650
e ¢ CO, HeO ¢ He
1724 650
Ar ¢ Ar®
53 *
t
609 N e+ CH, . H* ¢ He
) . 1716 1132
TRANSPORY PHENNNENA AND aufpany sres . Het ¢ W
PROPERTIES IN GASES 1492 1132
Nomantus Teansfer e ¢ Co He® ¢ He
1606 1132
! e+ Csf Lis ¢ ¥
1492 1132
Ar ¢ Ng .
1181 o+ Hy . Lt® ¢ He
’ 1095 1132
Aut + N
1132 . . a & Hel Lies o §
. ' 1492 1132
Aut ¢ He .
1sz2 ' e + HC! : Li2¢ ¢ He
1492 1132
Be2¢ ¢+ H .
1132 e ¢ He Na* + H
1393 1132
Bel* + He .
1132 . e+ Ny - Na¢® + He
168 696 196, 1132
Co® ¢+ H 1916 1917
1132 . Vv + Krp
LI | 178§
Cs® ¢ He 1132 .
1132 N
610 e+ Hy : & ¢ Ne 4 Re
314 1098 1990
TRANSPORT PHENONENA ARD AVERAGE e+ Ny
PROPERTIES IR GASES 437 1095 ‘
First and Second Townsend Coefficients
e+ COy ¢ Ny ¢ He
818
G11
TRANSPURY PHENUNERA AND AVERASE
PROPERTIES IN GASES .
Electrpn Attachaent Coefficlents
e+ I, ¢ N,

1213 .
HO1

PHOTON COLLISIONS VITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN OASES (h» <
100 keV)

Undef -
6583 1673 1730
1742 1757 1877



Hoz hu + FeSt hv + Ne + NF, ’
. e72 ° 1612
PHOTON COLLISIONS WITH HEAVY PARTICLES, hy + FeSi, hy ¢+ Ne + Xe
ELECTRONS AND PHOTONS IN GASES (hw .C 872 ; 1612
100 kev) . : .
hy + Ga . he 4 Ko + Xe + NFy
Total Absorption. ' 3 : : : 1612 L .
hv + Ge he » Nes*
3 . 1918
hv + Al hey + H hy + NH,
311 1244 1743 1112
hvy ¢ Ar hy + H0 hv, + Ni
31 1109 311 872 1110

6 897 899
1107 1737 1741

hy + Arp* . hv & Ni,B
466 1148 1915 hy + He 872
593 1819
hy ¢ Aryt . . hy + Ni,St
1148 hv ¢ HF 872
1316
hy + ArKet . hw ¢ Ni,B
466 ’ hw + HfN -7 < 872
467 :
hvy ¢+ As . hv .+ Niy81
311 © hv + Hg : . - 872
: 1104
hy ¢+ Au hvy + NIB
1300 hv 4+ Hg, - 872
1104
he + Bal* hv + Nist
835 he ¢ HOC1 ’ a72
961
hv + Bry - hvy + NiSi,
470 ' he ¢+ 1- - 872
. 835 .
hv + C ’ hv ¢+ ND
311 hy + K . 654 1973
IA :
h ¢ Cy hvy ¢+ 0
1732 hv + Ry 3
754 ¢ .
hy + Ca : W + 0,
311 1288 hv ¢+ Krp* 898 1105 1714
466 1915
hy + CH, : - hv + 0y
1657 1818° hv + La 898 943
257
.hy ¢ CI hy + OCSe
311 . hy + La3¢ 1178
: 835
hy ¢ Co . . hy ¢« OQH *
n1 1110 hv + Lt : 648
) 757 ’
hv '+ CO hvy ¢ P
1714 he + L, . . 311
. 496 759
hv + CO, ‘hv .4 PERT -
1106 1112 1115 he + Mg 1384
1128. 1714 1725 a1 777
. . hvy ¢ Rb
hy ¢ Cr he + Bn 778
311 1110 311 2070 -
hw # 8
hv + Cs hvy ¢+ N 311
1718 311
) hv ¢+ Sc
hy + Cs* hv + Ny 311 1110
835 e97
. hey + SFq ..
hv + Cu hv + N,O . 1273
311 654 1714 ‘
: he + St
hy + F . hy + Na 311
3t 149 k3 Y 1019
1110 : hv ¢ SiH
he + F, 649
460 - . nv'+ NaBr
. . 1130 : he + SIO
hy + Fe 1290
311 580 872 hy + NaCl
1110 . 1130 hr & Sn
. 1726
hv ¢+ FeopB hv ¢ NafF .
872 1130 hy + T8
311 1110
hv .+ Fe,St hw + Nal . . .
ave - 1130 . . he ¢ TIN
. 467
hv ¢ FeB hv + Ne
872 an1 1103 13512 ho .+ Ta

2867



hy ¢ V
311

hv + Xe

835 1612

hy + Xe,*
1915

hv + XeBr
416

hy ¢ XeCl
416

hy ¢+ Xel
416

hv ¢ Zn
31

HO3

PHOTON COLLISIONS WITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (v <

100 kev)

Elastic Scattering

hy ¢+ Al
586

hvy + Ar
1037

hvy + Ar + Ar
702
hv ¢+ B
586
hv + BF
1174
+ C
586
hvy ¢ CoH,
1037

hy + CoH,
1027

hy + C,pHe
1037

A + Cd
320

HO4

PHOTON COLLISIONS VITH HEAVY PARTICLES,
ELECTRONS AND PHOTOMS IN GASES (hw <

100 -keV)

Excitation

hv ¢+ Ar
2124

he + Ba
148

h ¢+ BO
13°

e + A

773 1261

hv ¢ CHe*
194

hy ¢ Co
247

hy ¢ CO*
193

hy ¢ Cas
1524

hv ¢ Cu
247

hy ¢+ Fe
247

hy ¢ Hy

433 1398

1406

236

hv + ZeN
467
nhv ¢ BCl,
1755
nhy .+ CO
1427
nhy & SFg
1755
nhy + UF,
1120
2hv 4 In
776
2hv ¢ Nay
259
hv + CH,
1037
he + CO
1037 1174
hw & rQ,
1012
Ry ¢ Cu
32n 586
hv ¢+ Dy
586
hv ¢+ e
875
hv + FH
1174
hy + Hy
1n37
hv + He
1301
hy + Hg
586 1795
hy ¢ Kr
1037
hv + La
Jed
he ¢ N
586
he « Ny
1037 1174
he ¢ Ha0
]
hy + Ha0¢
' 194
hy ¢ Hee
747
hu & Na,
1670
hv + ICN
1636
he ¢ LI
2014
hy ¢ Mo
777
hv 4+ Ma
149 585
hv ¢+ Nt
247
hy + NO,
§51
hv ¢+ O
2108
hy ¢ Oe
2123
hy o 0p*
194
hy ¢ OH
1858

2hw + SF,
© 147

3hw 0.nton
1810

3hw ¢ CdS
138¢€

3h» + FbI,
1386

Review

- 429 1722

Undef
706 774
175€ . 2122

he ¢ N0

1037
hy ¢+ Nd
586
he t Ne
1009
ho * a0
1037
he ¢ O,
1037
he + PO
320 586
1786
he 4 PERT
962
hv ¢ SFq
1037
hy + Sn
586 1796
hy ¢+ Ta
320 1796
hey ¢ Th
586
he & 2r
1796
Undef
438
hy ¢ POF
1622
he ¢ Rb
7?8
nhy ¢+ Atoms
1808
uhe t+ €O
1427
Zhy ¢ Ar
1126
2he + 1,
12
I & Yo
1867
2hw @ Ne
1126
4hr ¢ Be
1672
4hy + T1
1750
.Raview
429 799
Undef
7?71 772
1004 ~ 1006

1623 1708

1397

1707

1722

b O
1613
2122



PHOTON COLLISIONS VITH HEAVY PARTICLES,
ELECYRONS AND PHOTONS !l GASES (hv <

100 koV)

Dissociation

¢ Arg*

193

+ Bry
447

+ BrCl,~

461

.+ Cdliy

1191

+ CHe
194

+ CHyI+
193

+ Cly~
461

+ Cly~
461

+ Cl10-
461

+ CO*
194

+ COp~
1896

+ COy—
1896

-+ CO4~

1896

1896

+ COS
s20

+ Cs
1040

+ Cs,
419

+ CS,
cee

+ Cs,
1205

+ Csl
1477

+ Hy
423
1398

+ Hp®
121

+ Haet
193

+ 1130
34

1

502
191;~
400
1911

1911

1911

+ Ho0

4 CO4= + Hp0

503

1614

157

1039

1247

1356

hv

hy

237

+ H0e
194

+ Ha0% & Ho0
. 932

4 HBre -
939

+ HCOp~
1896

+ HCO,= + Ha0
1896

4+ Hep®* -

1751

+ HeH¢
119

+ HeH2e
1932

+ Hgp ¢ Hg
358

+ HNCO
1621

+ I,He
1195

+ IzHe,
1195

+ I He,
1195

+ ICN
473 1635

+ K1
5 1477

+ Krg*
.193 1033

. L,
1626

+ LII
1477

+ MgH
1369

+ Na,*
362

+ Nal
1477

+ Nep* R
1039

+ MH
1733

+ NO,- k]
1908

+ NOp— + Hg)
1508

+ NO3—
1908

t NO,= ¢ Hpd
19n8

+ 0z '
1108

1337

hy -+ 0p¢
193 194 507
1457

hre ¢ O3~ ¢ HeO
170

hy ¢ O0,— ¢ NO
1908

ho ¢ O,= ¢ NO + HyO
1968

hy + 0y¢
193

hy ¢ O3~
170 439 1231

hew + 0y~ ¢ He0

170 1231
hy ¢ 0~
170
hv ¢ 0OCS
1178
hy ¢+ OD~
170
hy ¢ OH~
170
he ¢ RbI
1477
hy ¢ SF,
1273 1748
hy ¢ S0,
526
hy & T1X
49S
hy ¢ Xep*
1039
hy ¢ 0.~
170
nhy + I,
1200
nhvy ¢ NO
- 1200 °
nhy ¢ 0,
371
nhy ¢ OCS
371
nhe .+ SFa*
1119
nhy + SFq
1752 1759
ZhJ + Nap
: 259
Review
799 1140
Undef -
472 729 1632
1706
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HOS - - - . hv + COS

oo R 520
PHOTON COLLTSTONS ‘WITH' HEAVY PARTICLES, “hw ¢+ Cr T
ELECTRONS AND PROTONMS IN GASES (h» < 1298 1444
. 100 keV)
S : hy ¢ Cs
Tontzation A . . 2ns8.
‘ o W + €S,

354 520 943
- 1209 1720
hv ¢ A '

9 C . . :
739 1444 R ; . hy ¢ CSp ¢ C3,
: Lo . 1209 .
hy ¢ Al10é . . ’ :
© 13568 - - c, ’ hy ¢ CoAr
. S R ’ pLE
v & Ar T . . co .
23 213 218 . - C © hw ¢ CsKr
§0¢ 1108 °  1r08 S0t 1038
2124 . . '
: ) o hv & Ci
P hue & AptSa . 1444
1388 . .
. e hy ¢ Cugl
he 4 Au . 4n2
1261 ° 1370 1444
i ‘hw ¢ Cul
hy 4 Ba L 4n2
. 148 | 24s 1282 - :
. R © hw e Dy
hv' + BaBrp ’ . 179
403 . . .
hv & D,8
hir ¢+ BaCl, . 1897
. 403 . .
. . P .- hw ¢+ DCN
hv ¢ Baly L .o 340
4n3 . ’ . . :
I . . .. he ¢ F
hy ¢ Be Seq A 1711
1238
. - hv ¢ Fe
hv ¢ Br : - . . 1298
1711 .
. . ) " hw + FeBry .
hv ¢ C ’ §6
14490 .
hy & FeCl,
hy ¢ C2¢ . 88
1362
. - . he + Ged
hy & Ot 545
1358
: . . . hv ¢ H
hy ¢ CpMHy L ea?
1597
. he ¢ Hy
hy + Ca L 179~ 218 384
79 1288 . 391 412 503
! 670 1247 1358
hy ¢ Cae . . 1405 1614
1319
) . hy + Ha0 .
he ¢+ Cato+ ’ [} 217 547
79 . - o 1R24 . 172
hy ¢ Cd hw ¢ Ha$S
1281 1940 : 1597
he & CH, “hw 4+ HON
217 . ' 340
hw ¢ Ci . he Ve
B 4 1804, 213 . 262 652
. . 1404 1810
nv e a0 T
T 952 L - . hv + He* -
. . : . 1362
‘hw & CO . . . .
- 210 217 218 : - hw ¢ He Seq
: 221 237 547 . 1238
1283 - 1552 1714 o Co -
’ . o hy + HF
W ¢+ COp . K . N . 547
214 218 227. } . .
1714 1720 .. - . o hy ¢ Hg
i : . : : 1426
‘hy ¢ CoBry = . . .
55 . . - hy + 1
. . ' 1711
hv + CoCl, - . : . o
55 - . -hw ¢ T,

449

hy
hy
hy

hv

he

-+ IBr
449
+ IC1
449

+ InBr

534

+ InCl

534

+ Inl
534,

+* K¢
1319

+ Kr
1404

& KeF,

1
+ L

?27

4 Lie
1116

+ Li,
727

+ LiBe

14€2

1708

759

+ LiBr,

1462

+ LiC1

1462

+ L1C1,

14€2

+ LIF
14€2

+ L1F,

14€2

+ LT
1402

+ LIT,

1462

+ Nn
1444

1830

+ Mnbr,
5§

+ HnCl,
s§

+ BANNY

1358
+ N
1463
+ Ny
2
217

1283
1720

+ N+
216

+ No0
161

+ Na
149

+ Nae
469

+ Ne
22
1404

179 210
237

218
1558
196

214

209
1456

1645

1714

210

1709



+ Ne¢
1531

+ Nez¢
153

+ Nese
153

+ NHy
217

+ N§
1298

+ NiBry
55

+ Sc3+
1319

+ Se
1018

+ SeBry
046

547

1711 1854

218 219
942 1105
1468

1711

1711

cnhy e H

nhw + 1

239

hv ¢ SeCl,
346 .

hv ¢ SeF,
345 K
Wy . SFq
728 2128

hv + Sn
1261

hu + 8re..

© 667

hv ngé

T 1261

hu + Te . !

1Ms 1711

hy S TR
79 1261

‘heo' ¢ ThTES

Sr9 .
hy ¢ ThoO#
Toren
hole T ]
1298’
hy & Tise ¢
- 1319

hv + TiBr
. 538

hv ¢-TICY
n.ess

hote TIT,
.. 834,

Hee + Ar

-
»
N
*

‘

3he )
" 646 765

213, ' 2160 218 .,
272 109 425
596 769  14)4

nhy

nhy

2hv

2hy,

2he

‘éhv

She

T

-3hy

Shrliiﬁ " o
-~ 1000° - -

sy

I

+ N0

1200

+ 8F,

121

& UFg

666 .
4.Cs

268 645
‘1233 1268
:3-éb0 '
645

. H
1393

. He
1888

+.In

. 778
1

Oaﬂa,
388

¢ Undef
731

+ Cs T
.f :CO" .
648 © 1947

1556

- ii

1499,

ahw

LI
* Rev

Uné

‘

4ty

. §‘§ :‘ f

uca
645 706
19397 1948

‘olc.:
few
1140 '
T
J211 ‘200

1289 ;1397

"1626 1671

--1861 1874

1988 2122

1000

1272

‘1272

730
1517
1708
1987




Ho?

PHOTON COLLISIONS VITH HEAVY PARYTICLES,
ELECTRONS AND PHOTONS IN GASES (d».C
100 keV)

Photodetachaent

hy ¢ Br-
1318

hv ¢ BrClpy~
461 1911

* C-
130 -

bu & Fl,-
ARY

-
N -3
- -
P

e 4 Olg~
461 1911

he ¢ Cl1—
1318

"o+ Clo-
1 1em

he + COp=—
1896

hv ¢ CO;— + H,0
1896

hv ¢+ CO,-
1896

hw ¢ CO,= + HoN
1896

hy ¢ Co—
498

PHOTON COLLISIONS VITH HEAVY PARTiCLBS'
ELECYRONS AND PHOTORS IN GASES {hv ¢
100 keV)

Fluorescence and Luninescence Y{elds

hy ¢ Ar * Ar
28

hv + Ba
114 1001

h¢ + Bry
649
hu ¢ Bref)
530 531

he 1 By
1108

hvy ¢ Cly .
539 948

he ¢ CO*
’ 387

hy + CS
LLE] -

hy ¢ Cs + Xe
457

hv ¢ CS,
421 536

hv ¢+ Cs,
1208 1225

hy ¢ Co—
1318

hy ¢ F-
1318

hy ¢ Fe—
700

hv ¢ H-
647
1929

hv ¢ HCO,—

1896

240

1318
1987

ho + HCO3— + Ha0
896

1

LI o
1318

ho & K=
1318

hy + LI-
1318

he + Na—
1318

© hv 4 NaBr-

182

hw + NaCl-
182

hy ¢ Nal~-
182

hy ¢ NiI-
498

he + NO,-
1908

Y + Hau
157

hy + HCN
378

he ¢ 1,
1760

hv ¢ ICN
1637

hs t La
1873

hy + L1
1r02

hv + L,
496

hu + Na
114

he ¢ tlaAv
1194

hv + NaK
1221

hy & NH
32

hv + NHy
1844

hv + KD,
43

h ¢ 0,
942

2014

1001

316

1313

2121

937

ho .+ NOg— ¢ HeO
1908

he + NOg—
1908

hv + NO;= ¢ H,0
1908

hy ¢ O,
170

hy ¢ 0~ ¢ He0
170

hy ¢+ O,- ¢ NO
1908

hw s Og= + NO + Hs0
iode

hye » 0=
170 430
e 1 Oy & ligd
170 1231
hv + O,
170
he ¢+ O~
163 170
hy + 0D~
170
hv + OR-
170
hv + Rb—
1318
he + Si-
656
NG+ Uy
11¢1
hv ¢ 0CS
1175
hy + OCSe
1178
hv + PERT
597
he 1 Pilg
8356
he + 80,
11 '
hy ¢ Te,
1234
hu & Yo
445
fis 0 Moy
921 1647

nhy + UF,
666

Rov fow
759

Undeft
438 1005
1712 1879
1881 1882

1M

1318

1921
1880



H10

PHOTON. COLLISIONS VITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (kv <
100 keV)

Pho!ocha-ls‘vy

hy + Ar 4 Ar
28

hv ¢ Bry + Xe
416

hv ¢+ C1 + Hy
492

¥

v + Cly + Ky
416

H11

PHOTON COLLISIONS WITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (hw <
100 keV) . .

Free-Free Absorption or Inverse
Bremsstrahlung

hvy ¢ Cs
1739

H12

PHOTON COLLISIONS WITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (h» <
100 keV) .

Photon-Electron Scattering

hey ¢ e
122 132¢ 1365
1373 1745 1746
1786 1787 1758
1817 1821 2015
2016

Hie

PHOTON COLLISIONS VITH HEAVY PARTICLES,
ELECTRONS AND PHOTOMS IN GASES (h»v <
100 keV)

Photo-De~Excitation, Quenching, and
- Stiaulated Emlssion {¢vons $4CTIONS)

hy ¢ HF
18

2u]

hy ¢ Clp ¢ 0, ¢\,
20n6AR

hy ¢+ Clp ¢ Xe
416

hv + Cs ¢+ Xa
457

hv. ¢ F ¢+ Hy
492

hv ¢ H ¢ H,
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S

hy + Hg
358

hy + T, ¢ Xe
416

hy ¢ & .
874 1875

he 4+ e + Ar
1041

hy ¢ ¢ ¢+ CD
655

hy + Np*
877

hw ¢ NGO,
316

he + Oy
1161

hv + S0,
11

he + Xe
445

nhy + Oy
371

nhry ¢+ 0OCS
371

Undef
1731 1974

hv + e + Hp
1041

hy & K-
1347

Undef
263 873

1860

-
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789
NocDonrald, Jo Re
1015

MacKettiar, A Do
1256

Mahr, He.
748
Mallory, M. L.
1690

Mann, Re
198

258

Mannervik, S.
753

Maor, D.

201

Maruhn-Rezwani, V.
1548

Marx, Re
329 481 482

Mason, J. Pe
695

Mathur, D.
283

Mauclefre, G.
481 482

McCarvroll,; R.
£01°?

(HeCulloughy Re We

ioe 2130
McDanfel, F. D,
McEwan, M. Jo

1811

MeGuirey J. He
1848

McMtllan, M. R,
Mehthorn, Ve
1943

Men®shikovy Lo T,
1500

Milter, P, Do
993

Milner, R, G.
908

Moaks Ce Do
1066

Mol sefwitsch, B, L.
1514 1944

Horan, T. F.
57

MARgAn, T. d.
990 1030

Morriscn, He G,
1942

Moutinho, Ae M. C.
Jos

Mukherjee, S.
591 600

Hukhapjegq,; 8, £
1450

Myors, G. D.
176
Nagatae T

LLE] &80 8683

Neelavathi, V. N.

1056
Neuschafer, D.
1699
Neynaber, Re He
1821
Niehaus, A.
1249
Nitz, D. E.

68¢



Noggle, T. S.
1156

Nutt, ¥. L.
282 . 2136

Okada, ‘S.
363 414 1

Ol sen, J. O.
991

Olson, R. E.

604

260 675 676

1113 1842

Ontdvar, K.

689 1360
Opik, U.

1942
Dskamy He Jo

122
Ostgaard Olsen, J.

558
Ottinger, C.

1599
Parker, J. E.

908 1598
Péart, B.

2135

Pedersen, E. H,
751 1015

Peggy De Jo
1690
Peterson, R. S,
993 1699
Placentinl, R. D,
63
Piper, J. A.
601
Pommier, J.
991 1549
Ponce, V. H.
1951
Porter, R. Fo
1634

Poulaert, G.
590

Pradel, P.
607

Rahmat, G.
590

Ral, D. X.
1264

Raf Dastidar, K.
2045

Rai Dastidar, T. K.
2045

Rakshit, A. B.
1435

Ray, P P.

877
Reading, Jo Fe

1309 1415
Reynaud, C.

1549

Ritchie, R. H.
1056

Rivarola, R. D..
1863

2131

1431

259

Rodbro, M. .
1n15 1430

Rosner, B.
2r1

Hoy, A.
240

Roy, B. N.
1264 1265

Ruf, M. W.
1249

Rule, D. W,
1360

Rundel, R. D.
685

Russek, A.
991

Ryufuku, H.
996 1865

Saha, B. C.
67?7

Salopy A.
567 676
1440
Sarin, Ps VW,
§76
Sarre, P. J.
194
Sato, H.
853
Schetd, W,
1548
Schiebel, U,
709
Schaalz, T. G.
1179
Sellin, Y. A,

L7853 1690

Shah, M. B.
1953

Shakeshaft, R.
719 1691

Sharme, S.
283 )
Shirteliffe, G. W.
1520

Shuder, J. M.
1362

Stdis, V.
607 991

stl, N. C.
591 600

Sinha, C.
€00 673

Smith, D.
295

Safth, K. A.
685

Softeld, C. J.
695

Spless, G -
€07

Spindler, E.
756

1013

1983

673

Spruch, L.
718

Stebbings, R. F.
685
Stechely Es Be
1179
Stockdale, J. A. De

424

Stockeman, S. G. .
1514 1944

Storf, H.
1595

Sural, D. P.
1490

Suter, M.
1983
Swafford, G. L.
1309 1415
Tang, C. L.
748
Tang, %. Y.
1621

Tarter, C. B.
1

Taulb jerg, K.
1410
Tawara, H.
674 1608

Theisen, T. Ce
1848

Theodoslou, C. E.
1943

Thielmann, U,
1409

Thoe, K. S.
1983

Tichy, M.
1435

Tkach, R.
Tolmachev, Y. A.
€6¢€

Toshima, N.
856 859 1512

Toten, A.
992

Tsekeris, Jo
1806

Tuan, Ve Ne
1549

Tunnell; L. No
1414

Twiddy, N. L.
1419 1435

Valance, A.
410

Valiren, P.
2017

Vane, C. K.
1583

uan Wassenhnva. Ga
0

Veﬁel, K.



Verbeek, H,
. 1056

Vadehra, J. M.
1023

Warsack, R. J.
424

Watanabe, T.

996 1865

Watson, W, D.
1367

Vebb, C. E.
601

Velshelt, J. C.

. 1ns

Wilcoxy Je Be
87

Villiems, B. W,
1634

Witson, S. R.

993

Vinter, T, G.
1439 '

260

Woerlee, P. H.
576

¥right, M. D.
1542

Voung{ de Fao
1542

Z!nneriénn' Se
15SS



AO7

HEAVY PARTICLE - HEAVY PARTICLE

INTERACTIONS

Ionization

Agusti, J.
991
Akanuma, Se-I.
© 1510
Albat, R.
140
Atton, G. D,
146 720

Andersen, N.
991

Andersen, T,
Andrews, M, C., III
1856

Angel, G, C.
1528

Anholt, R.
143 716 see

Arabruster, P.
142 143

Avaya, Y.
1710

Barat, M.
Beckery, R. L.
1256 . 1415 1431

Behncke, He-Heo
142 143

Betlum, J._c.
Berezhkoy E., G.
1445
Berkowitz, J.
23
Betz, W,
1312

'
Beyery H. F,
140 192

Biondi, M. A.
1305

Bl sgaard, P.
1402

Btatt, S. L.
133

Bochkova, 0., P.
2003

Boving, E.'G.

200

Brandt, D.
1986

Brandt, V.
1327

Rrouckmann, B.
1943

Breuckmanny E.
1943

261 -

Bridwell, L. B,
720 -
Briggsy Je. S.
1410
Bruch, R,
1402
Celler, Ao
1833

Coeke, Co L.
1018 1688

. Compton, R. N.
424

Courdin~Gaussorgues, C.
991

Dagdiglan, P. J.
1152

Dahler, Jo. S.
1218

de Heery, F. J.

576
Demarest, J. A.
Devdariain, A. Z.

1827 .

de Vries, C. P.
1022

Dillingham, R.
1024

Deeringy Jo Po

Doyle, B. L.
1027
Duggan, J. L.

993
Duncan, M. M.

687

Dunn, K. F.
1528

tdtund, K.
200

Efchler, J.
261

El1 Sherbini, T. M.
576
Flatony, Se B
146 712
Endo, H. '
1864
Engelmann, C.
76
Fahey, D, W.
1527 1843
Fintz, P.
678
Flannery, M. R«
1133
Falkpann, F.
142 143 192
198

Ford, A. L.
1415 1431

Fukuyasma, T.
864 1641

Grelner, 4.
292

Gealy, G.
987

Geddes, J.
16233
Gentry, W. R.

George, Te. Fo
517

Gilbody, H. B.

1528 1533

Gillespie, G. H.
1132

Goffe, T. V.
19€3

Gray, Ts Jo
987 1017
1027

1312

Gressetty, J. D,
993

Griffin, P. M.
146

Gui llaume, G.
678

Hageann, S.

2

143

Hall, Jo M,
1010

Hi1l, Je
1833

Hippler, R.

140 2130

Hiratashl, He
864 - 1641

Hof fmann, V.
1428

Hotop, He.
64¢€
Hul tzsch, W.
1249
Irie, T.
1610
Tsaacson, A. D.
923
Ishif, K.
10€4
Jamtson, K. A,

101¢ 1017

Jesus, A. P.
1507 1835

Jitschin, V.
2120

Johnsen, K.
130¢

Johnson, B, M.
67¢

Jones, C. M.
r20

Jones, K. W,
678

Jundt, F. C.
678

19§83

1024



Kabachnik, N. M.
1446

Kambara, T.
1710

Kamiya, M.
864
Kantelf, J.
1833
Kartazaev, V. A.
668
Kinefucht, Y.
1864
Klelnpobuen. He
2130
Kl yucharev, A. No
1837 2004
Knudean, Ila
7a0
Kobayashi, N.
850 1510 1638

Koch, P. M.
1546

Kohno, I.
©1710.

Kojtmas H.
830 1810 1936

Xolb, E.
846
Komarov, F. F.
1663

Kondow, T.
864 1641

korch-vol. Y. Po
165

Ksvashy M. Re
Kronast, W.
1249

Kuchitsu, K.
864 1641

Kumagal, H.
1710

Kuncy Jeo
250
Kuwakoy A.
1864
Lnng.nbgfu. Aa
‘998
Lapicki, G.
993 1727 1388

Lar;on. L.
2132

Ltaubert, R.
146
Lazarenko, A, V.
1827 2004 -
Le Cozy G.
1304
Lea, Y. K.
1306
LiQilo-ood. 1. M.
601

Liu, Be
1842

262

Lopes, J. S.
1607 1835

Lorenzen, J.
546
Losonsky, W¥.
1328

Luontama, M.
1833

Lutz, H. O.
1262 2139

Luz, N.
1262

Macdonald, J. R.
B L]
MacDonald, J. Ra
1015 1024
nAelaz. As
265

MacKetlar, A. D.
1256

Madansky, L.

1306
Madison, D. H.

1697
Macda,; N.

asn 1610 1936
Mann, R.

198

Nanson, S. T.
1697
Maor, D,
. 2010
Martella, R. P., Jr.
494 .
Martte, D, Me
183
McCann, ¥. J.
1033
NcClintock, Jo A.
1378
MoDanfel, F. D.
Mehlhorn, We

1943

Menendez. M. G
687 :

Meron, M.
2010
n.',il-ln'"'. L]

o Eo
ass 311 1884

‘Miiler, P. Do
L}

ren 253

.o‘h’2g. Da

Mokler, P. He

142 143
Hergin. Jdo Pe
o133
Morgner, H. L
. 1248 1224 . 1428

Mortta, S.
1864

Muller, B.
292 1312

Okada, S.
. 414

Nakal, Y.
103¢ 1323

Nakaguras He
1035 1323

Nawcomb, J.
987 1017

Neynaber, R. H.
490 1887

Niehaus, A.
1248 1249

Nielsen, S. E.
1216

Novlikov, A. P.
1663

Nds | K.
10690

Dlseny Je 0.
. 991
Olsony, Rs Eo
260 675
1013 1250
1842

QOakam, H. Jo
1022

D2k ok, S.
1710

Parks, W. F.
1827 1843

Parry T. Po
183

Padersen, E. He
iv1s 2132

ropéiller, Ps
1024

Pursase, J.
1394

Peterscn, R. S.
993

Plpar, J. A.
601

Ploughe, ¥W. D.
133

Poumier, J.
991

Pancet, Ma
76

Prost, n.
1986

Radlse; ¥,
23

Hamosy 3 Co
1507 1838

Readingy Jo Fo
1418 1431

Richard, Ps

987 1017
Riera. A.

265

Rihan, T. He
292

Ringer, 6.
- 1218

676
1543

1024



Rodbro, M.
1715 1402

Rosner, B.

. 2010
Rudd, M. E,
1692
Ruetschi, A.
1311

Ruf, M. W.

1249

Rus.ci' A,
991

Sackaann, S.
. 1262

Sakisaka, M.
850 15160 1935

Salin, A.
Satop, A.
251 678 1013
Saris, F. W,
576
Sataka, M.
1960
Sayer, Re O
720
Schartner, K.-H.
140
Schartner, K. He
192
Schearar, L. D,
1527 1843

Schiedel, U.
1027

Schmiedokamp, A.
1027

Schmicdohkamp, C.

' 1017

Sehneider, D.
688

Schumann, S.
2z

263

Sellin, T. A.
146 197

Shah, M. B.
1953

Sheverevy V. A.
1827 2004

Shiral, T.
1035 1323

Sidis, V.
a0l

Soff, G.
112

Sonodbe, B. I.
995

Sorensen, G.
200

Stockdale, J. A. D,
424

Stockli, M,
1311

Stoller, C.
868 1311

Stol terfoht, N.
688 1988

Suter, M.
146

Swafford, G. L.
1415

Tang, S, Y.
490 1887

Tauldbjerg, K.
1410

Tawara, H.
1017 1024
Theodosliou, C. E.
1943
Thoe, R. S.
146

Tiwary, S. N.
1797

Toburen, L. H.
1024

Tolmachev, Y. A.
668 2003

Tonuma, T.
1710

Toten, A,
993

Tuffin, F.
1394

Urakawa, J.
1960

Vaney C. Fo
712

Vinckier, C.

Waroack, R. J.
424

Watson, R. L.

998

Webb, C. E.
Villfems, L.
Wilson, S. R.
992
Wilson, W. E.
1034
Wuearlee, P. H,
57¢€
Wolfll, w.

1311

Yamada, S.
1935

Zandery A. Feo
186€

Zoran, V.
127¢

Zylicz, J.
1823



HEAVY PARTICLE -~ HEAVY PARTICLE

INTERACTIONS

Stripplag

Arikawa, T.
854

Becker, R, L.
1256

Bisgaard, P.

191 199
Riimsn; 8,
1806
Bruch, H.
13%
vakl, P.
199

bmitriev, I. S.
1506 1834

Dousson, S.
1806

A09

264
Geller, R.

1806

Inoue, M.
854

Jacquot, B.
. 1806

Jacquot, C.
1806

Kushawaha, V., S.
1299
Larsen, L.
2132

MacKellar, A. D.
1366

Maor, D.
201 3010

LIV
Sl

Narushima, K.
854

Olson, K. E.
269

Hickman, A. P,
813

Dmidvar, K.
1360

Pedersen, E. H.
2132

Rodbro, M.
191 199

Rosner, B.
201 2010

Rule, D. W.
1360

Sellin, I. A.
187?

- Toaohadey Yi Ae

1508 1834

Tawara, Ha
16da

Tsekeris, J.
1806

Zatkovy V. P.
1506 1834

Peasrt, E.
233

HEAVY PARTICLE -~ HEAVY PARTICLE
INTERACTIONS

Recosbination or Mutual Neutralization
Leading to Neutral Products (tfon-ion)

Forrest, R. A.
233
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HEAVY PARTICLE - HEAVY PARTICLE
INTERACTIONS .
Electronic, Vibrational
Energy Transfer (proc

Al-Agil, I,
1219

Alkemade, C. T. Jo
Apt, J.
239
Bass, H. E.
50
Bellum, J. C.
1218
Bergeron, G
332
Beswick, J. A.
1461

Btlling, G. D.
1648

Bl ickensderfer, R. P.
506

Bott, J. F.

: 485

Breckenridge, W. H.
506

Brunner, T, A.

180 1219

Caledonta, G. E.
1906

Caughey, T« A,
941
Causey, J.
50 °
Chakrouny A.
Chalapati Rao, Y. Vi
386
Chapuisat, X.
332
Chatelet, M,

1600

Cohen, J. S.
1472

,Collins, C. B.

3
Cooke, W. F.
1026
Coughlin, J.
1232

Crosley, D. R,
941

Cutshall, E. R.
458

Deperasinska, 1I.
1461

DePristo, A. Ee

and Rotational
s unknown)

265

DeVries, P. L,
. 408

Dixony, Re No
10 1069

Dove, J. Eo
628
Doyennette, L.
Driver, R, D.
180
Edelstelin, S. A
20

Engelke, F.
1640

Evans, W. D.
1809
Fahey, D. W,

Fleld, D.
1068 1069

FitzPatrick, J.
506

Collaghor, T. F,
1026

Gayy Jo Co
1701 1702 1703

Geddes, J.
1239
George, T. F.
408

Glanturco, Fe A,

Gilbody, H. B.
1239
Gough, W.
1809
Greeny, B. D.

Green, ¥. R.
758

Grimley, A. J.
Sre Seg, .

Harris, S. E.
758

Hay, P. J.
1472

Haydon, S. C.
394

Henry, L.

411
Heomann, K. He
1580
Horiguchl, H.

30
Horwitz, A. B.
€15

Houston, P. L.
s04 521

Huestis, D. L.
20 .

Jolicard, G.
454

karp. As Mo
: 1219

Kneba, M.

Korschy He Jeo
413

Kukolich, S. G.
327

Kus haweha, V. S,
1299

Kuok, M. Ae
168

Lamannn.‘u. T.
347

Lee, Fo W,
53

Leone, S. R.
515

Lepoutre, F:
184

Lin, C. Se
21

4€3

Louis, G.
184

Lukanike Jo
758

Marcus, R. A.
452

Margottin-Maclou, M.
411

MecCurdy, C. W,
459

McGuire, P.
1218

McIntosh, A. I,
394

McKee, J. Do A,
123$

Meyer, H. D.
45$

Meyer, H.~D.
1226

Micha, D. A.
389

Miller, W. H.
45 1226

Mul loney, T.
1923

Hurphy..R. E.
1906

Muschiltz, E. E.y Jre
4€¢€ -

-Nutt, G« F.-
394

Oba, D.
506

Oksengorn, E.
16¢0

Parks, W, Fo
1471
Poulsen, L. L.
1648

Prttchard, D. E.
160 239 1219

Rabitz, H.
378

e



. Ramaswamy, R. -/
375

Raynor, Se.
628 i

Rosen, D. .
1232 .

Sanctuary, D. é.
393

Schatz, G, C.
1923

Schearer, L. D.
1471

Schnetder, ¥. B,
1702 1703

Schneldor. We Mo
1701

Sehwanshery, .
1980

Secrest, D.
21 463

Seoudf, B,
411
Shin, He K.

203 1473

Smith, N.
180 1219

266
Taine, Jo
184
Taylors H. Se
902

Taylor,'R. L.
1232

Toennties, J. P.
389

. Tramer, A.
1461

Tsuchiya, S.
I8

Turfa, A. F.
463

ven Difh, G, A.
161

Vitallunyay Es

Wadt, ¥W. R,
1472

Wainger, M.
1219

Walker, R. B.
60

Warnatz, J.
1980

Vassam, W. A,y Jr,
?
West, K.

50
Widenlocher, G.
00
Wilkins, Re L.

168 44
Villians, J. R.
327
Willisen, Jo R.
758
Volfrum, Jo
624
Wirignt, m. 0.
78
Wyatt, R. £.
60
Wyss, J.
20
Young, 4. Fa

758

Zeegers, P. Jo T.
161



AlL .

HEAVY PARTICLE - HEAVY PARTICLE

+ Colltsional De-Excitation (total)

INTERACTIONS"

Akins, D. L.
1633

Albritton, D. L.
1479

Aleksandrov, E. B.
156 159

Alexander, M. H.
1207 - 1208

Alkemade, Coe Te J.
151

Amimoto, S. T.
1888

Anderson, L. W.
Anderson, Re J.
1889 '

Arai, S.
462

Arora, P. K.
1157

Asscher, M,
1469

Audibert, M. M.
2053

Augustin, S. D.
54 189

Bagaev, S. A,
1995

Balint-Kurti, G. G.
1203

Baranov, A. V.
156 159

Baronavski, A. P.
2047

Barroux, C.
2053

Dardeaxetr, F. F,
951

Bazhin, N. M.
1101

Bergatedt, K.

2005

Bertande, J.
1418

Beroff, K.
1803

Billing, G. D«
33 2029

Blondl, M. A.
1308

Biraben, F.
1863

Biachely W K¢
1177

Black, G
464 1177

267
Blais, Ni: C.
415 1483

Bochkova, 0. P.
1124 2n03

Bondybey, V. E.
1206

Borkenhagen, U.
1210

Boulmer, J.

1799

Breckenridge, W. H,
3¢8 537

Brennen, W,
343

Brophy, J« H.
405

Brown, Re D. He

s50 951
Brunner, T. A.
486
Buffa, G.
291

Rurgmans, A. L. Jo

Catherinot, A.
1859

Chany, Fo T.

1235

Chatha, J. P. S.
1157

Cheny, M.-C.

Conn,y, Re W,
333

Cross, Re Joy Jr.
1202

Czajkowski, M.
ns

Dagdigtan, P. J.
1207

Days Re Lo
1889

Delgado—Barrlio, G.
589

Delperh, J.-F,
1799

de Prunele, E.
1407
Devos, F.
1799
DeVries, P. L.
1204
dt Stefano, G.
404

Dixon, Re N,
1068 1069

Djou, N,
922
Donnelly, V. M.
937 2047
Donnvan, R. J.
398

Dotan, I.
1479

Douglas, De Ji -
173 95¢

Dove, J. Eo
2028

a

Driver, kK. D.
486

Edelsteln, S. A,
32
Eden, J. G.
112
Elchler, J.
1238 .
Eno, L.
1202
éversole. J.. D

Ewing, T FJ

32

Fahey, 0o Wo*
1527

Fehsenfeld, F. C.
479

.Fernandcy Re Po

204S

|

Field, D. ’
1068 1069

Fllseth, S. V.
366
Fintz, P.
1802
Firestone, F. F,.
Fitzsimmons, W. A.

Flannery, M. R.
264

Flusberg, A.
1003

Follmer, K.

200¢%

Forcey, P. P.
188¢

Foster, M. Go
9563

Fourntery Jo

Fournier, P« Re
1418

Frischkorn, He. Jo
196
Gallmann, A.
1802

Geddes, J,
1239 1633 1928

George, T, F.
1204

Glacobino, E.
1803

Glanturco, Fe A,
347

Gilbert, D.
1548

Gilbody, H. B.
1239 1633 1928



Goldeny D. E.
1454

Goldflam, Re.
519

Gounand, F.
1418

Groeneveld, K. O.

196

Grynberg, G.: -
1803 B

Guillaume, G,
1802 :

Gulottyy R. Gey Jr.
1888 .

Haas, Y.~
1465

Haddad, G. N.
1454

- Hajduky Ja=Ce Jo -
415

Hancocky G.
366
Harker, A. B.
396 .
Harrisy S. Jo
487
H;rtmann, S. Re.
1003
Hawkins, R. T.
11?7
Helvajlan, He.
Hertel, I. V.
938

W, J.
1533 1928

Hoffmann, V.
1428

Hnfmann, lle
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Blaha, M.
. 1042

Ouupoiy de
123

Ehrich, H.
584 819

313

Flan;ery. B. P.
1359

Froeltch, Ho R
750 . 764

Gabriel, A. He
195 463 ' 1814

Holzer, T. E.
1383

Ixre, A. 1.
1615

Jacobs, V. L.
© 1363

-Joselyny Jo Al
1383

Loulergue, N.
195

McGowan, F. W.
126

McGowan, J. W.
612 . 750 784

Mendas, I,
564
nital, He P.
Mitchell, J. B A.
750~ 764

Mul, P. M.
126

612 759
764
Munro, Re He
1383
Narain, U.
1497

Dere, K. P.
1382

Devos, F.
1799
Dubdbe, L.
1313

Grujtc, P.s V.
1271

" Hazt, A. U,

1810

Herzenberg, A.
1313

Koledin, D.
1271

Grlem, H. R.
T 1042

Grujic, Yo Ve
1271

Helblg, V.
.23

Kepple, P. C.
1042

Koledin, D.
1M

Kuschy, He Jeo
116 1345

Lee, R, W,
fial 11 o3

Phillips, Ko Jo He
1814

Ral Destidar, K.
858

Rai Dasttdar, T. K.
858 :

Rogersony Jeo Eo
1363

Roszman, L. Je
1688

Rybicki, G. Be

1368

Salem, M.
1381

Sarazin, Co L.
1369

Sennhavser, E. S.
48

Steenman-Clark, L.

Volonte, S.

195 €63

Wadehra, J. M,
1424

Warsan, J. N.
46

Zapesochnyis Ae. I.
16156

Zhdanov, V. P.
1645

MacAlpine, G. M.
1362

Mason, He Eo
1382

Orel, A. E.

1610

Popovy, T. K.
671
Rescigno, T. N.
1610
Shuder, J. M.
T 1362

Widing, K. G.
1382

Plel, A.
1144

Puednyahkuvy Les A
1346

Richter, H.
1144

Rondigs, G.
116 1345

Sobol, I. M.
134R

Sunyaev, F. Ae
1348
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! ELECYRON-PARTICLE INTERACTIONS

Negative Ion Formation

Azria, R.
281 1401

Bardsley, Jo N.
1847

Burke, P. G.
1259

Chantr Pa da
1088
Chén, Co Lo
i893
Chetstophorou, L. G.
1605
Dalgarno, As
2107
Desat, He S,

1791

Dolder, K.
1540

Fessenden, R. V.
51 1474 1913

E10

ELECTRON-PARTICLE INTERACTIONS

Spin Exchange

Kelsey, E. J.
: 724

1l

FLICTRNN=PARTIFIF THTEDACT INMNG

Pree~frese Transitions (Breasstrahlung)

Adams, J. C.
1864

Ahmad, S
1020

Borner, G.
1353

Dietrich, L.
651

Gould, Re Jo
1360

ks

K

314

Forrest, R, A.
1540

Fox, Jo L.
2147

Hall, Re T,
sos

Hatano, Y.
1913

Jacod, J. He
1

Jeames, D. R,
1605

Jungen, M.
. hii)

Rlavy IIs
1296

Kokakuy Yo
1913
Le Coat, Y.
281 1401
LeDourneuf, M.
1259
Lefevre, G.
281

Mangano, J. A.
1

Moru, M. P.
. 1791

Hoymg,; P.
1364
Jony O de
- 1138
John L
B
Kas® yanov, V. A.
1802
Lebedev, A, K.

1297 1139

Le;, Co M,
703

Liou, H.IK.
1135

Melrose, D. B.
1364

Meszaros, P.
1383

Mathis, Re A
1605

Morgner, H.
1296

Peart, E.
1540

Rokni, M.
1
Sehersonn, Ceo

Schneider, B. t;
1259

Shimamori, H,
[ R} PR L]

swann, U,
14213

Staemaler, V.
334

Taylor, He 8.
5886

Tronc, M.
596 1401

Vogt, Je
334

Vadehra, Jo W.

Perngy Ci Ci
11138
PAUA®, B, K.
10260

Pratt, 0. M.
703 994

Reese, T.
Singh; M.
193n
Starostin, A. N,
1502

Tseng, H. K.
™"ma 954

Zhdanov, V. P,
1503

1510
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ELECTRON-PARTICLE INTERACTIONS

Posttron Golltsions

Abdel-Raouf, M. A.
1534

Algusrd, M. J,
763

Aronson, 1.
999

Basu, D,
Belyaev, V. B, .
587

Beraan, B. L.
763

Blau, R,
999

Bloom, S. D.
763

Burclaga, J. R,
1319

Charliton, M.
1530

Coleman, P, Go
761 1310

Datz, S.
763

Dianay, L. M.
1310

Drachman, Re Jo
1324 1945

E13

ELECTRON-PARTICLE INTERACT IONS

Electron Detachment from Negative lons

. Dotder, K.
1421

Ele

ELECTRON-PARTICLE INTERACTIONS

' Binary Electron-Electron Colltisione

Gnedovy Y. A
87¢

315
Glen, T. T,
1969
Grireith, T. C.
848 1530

Guha, S.
613 1432

Gupta, G. P.
1M 1450
Hay, P. Jo
1687
Heyland, G. R.
848 1533

Kletinman, C. J.
999

Kumakhovy M. A.
1r67?7

Lal, m.
ant

Lines, K. S.
848 1532

Mandal, P.
613 1432

Mathur, K. C.
119 1450

McFachran, Re P.
575

MeNutt, J. N
761 1310

Moreison, M. A.
1687

Hukhef]eo. A.
1277

Pantell, R. H.
763

Podkopayev, A. P.
se?

Dolder, K. T,
261 300

Forrest, R.
261 1300

. Romanov, Y. I.
- 878

1362

1363

1963

Raitan, A.
1845

Rosenberg, L.
999

Rymany, A. Go
57¢ -

Sarkar, K.
139

Schrader, D, M,
1704 1795

311, N. Ce
1422

Spruch, L.
999

Srlv;stava. M. K.
3c1

Stauffer, A. D.

Sucher, Jeo

1324

Sureal, D. P.
1277

Swent, R. L,
?63

Talukdar, B.

Twomey, To R.

-3 ] 1963

Wadell, R,
1067

Vrzacionke, Jo
5687

Zubarev, A. L.
¢ 587

Forrast, K. A.
1421

Paart, B.
261 300

1421
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ELECTRON-PARTICLE INTERACTIONS

Inner-Shell Interactlons

Brion, C. E.
331 /

E18

ELECTRON-PARTICLE INTERACTIONS

Fluorescence and Luminescence

Avan, L.
131

Bonnefoy, M.
131

Bonnet, F.
1

316

Genz, H.
1396

Hitchcock, A, P.
341

Hoffmann, Ds He He

1398

Bonnet, J.~J.
m

Firestone, R, F.
19

ﬁlnury. Ae
13

Gerard, M.
329

Govers, T. R
J29

Hubert, D.
131

Lowy, He
1396

Richter, A.
1386 ¢

Maeda, M.
ole

NAPIQ‘R.
329
Hlgazue, 1.
18
Nishi taruei zu,

Oka, T.
19

Takao, S.
19

Te
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ELECTRON=-PARTICLE INTERACTIONS
Angular Scattering (specified process)

Band, Y. B.
. 2 1298

Beerlage, M. J. M.
1423 1965

Berrington, K. A.
570

Bhadra, K.
1009

Bolouri, H.
297

Bransden, B, H.
1241

Buckasan, S. J.
1243 1451

Burgess, D. €.
1967

Burke, P. Go
870 |

Burnett, T.
1854

Callaway, J.
1009

Camilliont, R.
1412

Catalan, G.
1966

Cederbaumy L. S.
1258,

Chot, B. He
696
Comer,y, Jo
611 1260

Crnud, Ae
298 .

Das, J. N.
82
de Heers Fo Jo
1529 .
Dhal, S. S.

1278 ° 1420

Dimttrijevic, M. S.
1253 -

Domcke, W.
1258
-

Dube, L.
1313

Fink, M.
19260 1921

Fliflets Ae We

. 1329 1523

Puis' 1. R
218 254

Giardini Guidoni, A.
1412

Gion, i. Ts
1853

1922

317

Golden, D, E.
€08

. Gregory, D.

1920 1921
Grujie, Pe V.
1253

Rayy P. Jo
B

1687

Hender, M. 3,

1967

Henry, R. J. W,
- 1009

Herzenberg, A.
1313 -

Hicks, P. J..
611

Hollywood, M. T.
.298

Hood, Se T
215 254

Joachain, C. J.
1529

Kaspar, F.
1258

Khakoo, M. A.
1284

Khare, S. P,
1287

Kimmen, J. T.
1529

Klar, H.
1296

Klewer, M.
1423 1965

Komma, M.
1442

Levin, D. A.
1329

Lucas, C. B.
610

Mad{son, D. H.
1537

McDonald, L.
6n8

McKoy, - Ve
1329 1523

‘Hoore. Pe G,

1920

Morgner, H;
. 1296

-Morrison, M, A.

1687
Nakels W,

1442
Nesbet, R. X.

§77 1303

Ne-elf. ﬁ. Re
© 1284

Noble, C.
215

Noble, C. Jo
254 © 1481 -

" 0'Malley, T. f.
570

Onde, K.

166 1916 1917

Piraux, B.
1s2s

Poe, R. Ts
. 696

Raj, D.
1257

.Reltan, A.

1848

ﬁanelgno.‘?. N.
1523 | |

Roberts, M. Jo
1966
Rohvr, K.
288

Rossy Ke Jo
297

Rountree, S. P,
1854

Schaledekamp, Co W.
1921 1922

Shany Ye
656

Shingal, R.
1278 - 1420

Shuttleworth, T.
1967

Salth, A. C. H.
1284 1967

Solith, J. J.
1241

Srivastava, B. B,
1278 1420

Srivastava, M. K.
84

Stefani, G.
1412

Steph, N. C.
.- 608 .

Suny J. Ce
686
Tayal, S. Se
284

Teubnery P. Jo. O,
1243 1451

Tripathi, A. N.
284

Truhlar, D, G. .
166 1916 1917

van der Wiel, M. J.
1422 1965

van Tilburg, M.
152¢

van ¥Wingerden, B.
1529

Vetgold, E,
€ 254 © 1529

White, M. D.
297

Wilden, D. G.

611 1260

‘Mitlieds, Ju F.

2862 298




Winters, K. He
426 1241
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ELECTRON-PARTICLE INTERACTIONS

Attenuation (unspecified process)
Bonham, PR. A.
177

s02
THANSPURY PHENUNENA AND AVERAGE
PROPERTIES IN GASES

Diffusion of Nemtrals

Abramenko, T. N.
+ 1938

Aleksandrovy E, B,
138 159

Arora, P, S.
129 1459

Baranov, A. V.
1556 159

Cainy D.
1886

Curtiss, C. F,
. 1181

Nialan, r.
1976

" Dunlope Pa Ja
129 1459

Finch, A.
945

" TRANSPUNT PHENONENA AND AVERAGE
PENOFRTIEG TW CGAYCE

Diffusion of Electrons

Blevin, H. A.
N

Brunet. Ha
1098 1098

Fletcher, J.
314

318

Kennerly, R. E.
177

McMillan, M.
177

Gardner, P, J,

Takubov, T. T,
1496

Kulyasov, V. N.
156

Little, D. D.
940

Lowe, A,

1576
Mase, H.
832
Mathur, B. P.
1938
niyamoto, G.
a32
Penklin, N. P.
Pl fahahuk, A, ¥,
1496

Redko, T. P.
T 1996

Reinbhardt, D,
1978

Hunter, Se. R
14

Kaneko, S.
.a10 *

Kucukerpaci, H. N.o
618 .

Lin, Se €.
1485

Lﬁuu!. Jo
618

Mason, E. A.
1485

Mechlinska=Dresko, J.

132

Ralph, J. E,
2100

Rnh fnhna, H. V.
12¢

Saxena, S. C.
163€

Shashkove As Go
1938

Shpiirain, E. E.
1496

Tanabe, T.

832

Tarbox, E.
945

Taylor, ¥W. L.
1886

Wood, R. R.
1181

Yardley, S.
945

Elllély Po P
940

Zolotukhina, A. F.
938

Robson, R. E.
Rozneraki, W.
132

Sakaf, Y.
616

Sakamota, S;A
616

Tagashira, K.
616

Vincent, P.
1098 1098



Go4
TRANSPORT PHENOMENA AND AVERAGE
PROPERTIES IN GASES

Diffusion of Ions

Barassin, A.

Barassin, J.
1598

GOS
TRANSPORT PHENOUMENA AND AVERAGE
PROPERTIES IN GASES

Drift Velocity of Electrons

Btevin, H, A,
314

Brunet, H.
1095 1096

Datlacasa, V.
1453

El MHakeam, N.
a4

Fleteher, J.

Goe
TRANSPORT PHENOMENA AND AVERAGE
PROPERTIES IN GASES

Drift Velocity of Yons

Albritton, D. L.
1919

Barassin, A.
1598

Barassin, J.'
8
"Bardstey, J. N.
614 )
Biondt, M. A.

1315
Dotan, I.
1910
Go?7
TRANSPORT PHENOMERA AND AVERAGE
PROPERTIES IN GASES
Scattering and Energy Loss Parasmeters

of Electrons, Neutrals and Ions In
Gases

Dardelay, J.
679 .

- Mcbhaniel, E. W.
480

319

Elsele, F. L.
113§
Etlls, H. W.
1185
Gatland, I. R.
2138 .
Henson, 8. L.
1602
tin, S. L.
94 145 20483
2138

Mason, F. A. ~
294 345 .2138

Freeman, G. R.
1716 .
Gee, N.
1716

Hunter, S. 2,
214

Jean-Marie, B.
74

tepaltier, V.
74

L*'Hote, D.
74

Lin, S. L.

1485

Lucas, J.
1676

Eisele, F. L.
480 1187

Ell1s, He W
481 1187

" Fehsenfeld, F. C.

191n

Gatland, I. R.
48n 2138

Johnsen, R.

Jungblut, H.

_Lin, S. L.

294 345 614
2043 2138

Mason, E. Ao
294 345 2138

13187

Brunet, H. :
1095 1096

Curtiss, C. F.
1180
Kline, L. E.
- 43

Partiow, W. D.
431

. Vincent, P.
1095

McDanfel, E. W,
1185

Pope, . M.
1185

Thackston, M. G.
1185

Thomss, P.
1588

Viehlandy Lo A
345 2043

Mason, E. A
1485

Mathieson, E.

" ‘77

Mechlinska-Drewko, J.
132

Robson,‘R. E.
14€S
Roznereki, W.

132

Saelee, H., T.
1606

1096

Pope, W. M.

480
Schaoidt, W, F.
03

Sinha, S.
614
Slueking T. Jo_
1668
Thackston, M. G.
' 480
Thomas, R.

1558

Viehland, L. A,
345 2043

Wadehra, J. N,
1869

Pinson, P.
€70

Vincent, P.
1095 1098

Woody Re F.
1180
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TRANSPORT PHENONENA AND AVERAGE
PROPERTIES IN GASES

Energy Distridution (energy
distridution of tons and electrons

with applfied electric and magnetic
tl-ld-)

Azharonok, V. V.
1724

Bagneux,-J. M.
. 653
Blevin, H. A,
014
Caplitellt, M.

1001

Chubrik, N. I,
1724

Dem® yanchuk, A. S.

Dilonardo, M.
1601

Go9

TRANSPGRT PHENOMENA AND AVERAGE
PROPERTIES IN GASES

Nomentua Transfer

Brunet, H.
1095 1796

Choty Be He
858

Curvriss, C. F.
1181

Freeman, G. R.
1716

c10

TRAMSPORT PHENOMENA AND AV!RAGB
PROPERYIES IN GASE

First and Second Tqun-end Ca-!flcllntl

Bhattacharya, A. K.
1999

Blevin, H. A.
31s

320
Eroshenko, L. E. '
1723
Fletcher, J.
314
Glelzes, A.

653

Gubkevich, V. A.
1724

Hut, A. K.
650
Hunter, S. A.
314
Kafrouni, H.
653
Kaneko, S.

518

HeKeever, M. R,
€59

Mechov, V., 3,
1723

Rullhusen, P,
144

Gee, N.
171
Glllespie, fe. He
1132

TItikawa, Y.
1492

lang, N. r.
175

Lutas, J.
1606

Nesbhet, R. ¥.
1303

Onda, K. .
1166 1915 1317

Poey Re To
658

Brunet, H.
1195 1028

Fletcher, J.

214
Florhoy A, V,
Goiubovsiii, Y. B.

Hunter, S. R,
24

Sakaf, Y.
616

Sakamoto, S.
Schumacher, M,
144

Shimanovich, V. D.
1724

Smend, F.
144
Tagashira, H.
616
Tollinghuisen, J.
Tosplee, M,

466

Vacqule, S.
633
Vervisch, P.

Ziegeler, L.
144

Saelee, He To
16C€

Shan, Y.
696

Sterny, R. C.
17¢

sun, Jo U
6S6

Truhtar, D. G.
166 1916 1917

Vincent, ¢.
10885 1096

Wood, R. R.
1181

Kaneko, Se.
R1A

Sakat, Y.
616

Sakamoto, S.
616 )

Tagashira,-H.
616

Vincent, F.
108§ 1096
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" TRANSPORT PHENONENA AND AVERAGE
PROPERTIES IN GASES

Electron Attachaent Coefficlents

Brooks, H, L.
1213

#O1

PHOTON COLLISIONS WITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (b» <
100 keV)

General

Andreev, N. F.
1757

Bespalovy V. I.
1757

321

Hunter, S. R0
1213

Cipolla, Je. Wey Jre
1742

Cooky Re. Je
1877

Kiselev, A. M.
1757

Lam, J. F.
1673

Letfkhov, V. S.
563

Minogin, V. G.
S€3

Nygeard, Ke Jo

1213

Morse, 1. F.

1742
Pasmanihk, G.
1767
Shepelevich,
1730

Shore, B. ¥,
1877

Steel,y Te G
1673

Ve

V.



HO2

PHOTON COLLISIONS VITH HEAVY PARTICLES,
ELECTRONS AND PHOTONS IN GASES (hv <

100 keV)

Total Absorption .

Adlka, Te Go
1128

Ak fnoto, Y.
1657

Albert!, H.
501

Antanov, E. Ne
1112

Bafgs Ma B. -
77 1290 2070

Bakhir, I.. P,
1725

Baldwin, K. G. H,
1244

Baptista, G. B.
31

Barrus, D. M.
1714

Bastard, D.
648

Aattaglia, A.

1818
Basrdall, J. S.
: 11290
Beligang, P.

1711€

Daslky €4 bBe
112

Bhsohary Na. Ds
754

Bischel, W. K,
1178 :

Blake, R. L.

1714

Boese, Re W,
1115

Bokar, J.
1178

Boudouria, G.
1818

Bower, L. B,
899

Bratenoux, A.
843

Brian, . ¥,
11056

Browny; Re Jeo
1119

Bureks Ae Jo
1714

Canny, N. W. P,
. 898

Cantuy A. M,
1300

322

Carturight, D, =,

Catalsno, I, M.
1336

Chambers, K, C.
1714

Champagne, L. f.
1612
Charru, A.
€48
Clingolani, 3.
. 1386
Clauaan, H.
961
Ccdling, Ko
17R7 !
Culiing, . H.
759

Connerade, Jo P, -
429 77 123¢
2070

Conteinm va-conésflon, Jeo 1.

6

Coopory.Ne ",
1732

C}otiuhlto. He
75?7

Dallarosa, J.
1178
Damon, F. K.
DeVore, T. C.

467

Duarte, P. W. 2. P.
m

Duley, W. ¥,
776

gcknrt. Ms Je
. 1244

.Flango, M.
. 835

Feery, Re J.
1741
Erigy Re Se
1176 1107
Evans, WM. T, J,
898

Falsal, F. Y, M,
1480

Fano, U,
757

Finken, K. H.
1747

Gallaher, T, N.
487

Galoehkin, V. T,

Gauthier, J.~C.
1819

Gedbble, H. A,

. 1741

Getger, J.
1288

Gefndre, J.=P.
1819

Gentry, P.
1737

Giver, L. P.
1737
Grlseandi, T,
1300
Grynberg, G.
1810

Happer, Ve

754

HAR#le, L. D. J.
1741

Have P~ 1.
any

Hemenway, C. P.
470

Hessel, M, M,
496

Hit chcock, A, P.
1273

Hobba, F. He
1148 1915

Hogan, P. B.
259

Howard, W. E.
774

Jannittt, E.
1300

Jones, J. Jo
1232

Haval tulk, £. M,
872

Katayama, Do, H.
942

Kennedy, R. C.
1120

Kltne, J, M.
664

Knauthy He=D.
€1

Knight, P. L.
1287

Koch, %, F,
789

Koht, J. L.
(3-1:]

Kolooshnikov, V. G.

1112

Koval®, A. V.
872
Kurucz, Re
098
Langhoff, P, W,
6
Laville, Re Eo
1019
Lindeman, T. G.
470
Litfin, G.
1316

Long, Re Ke
897



Longy We Hey Jr.
. 466
Luy Ke Teo
757
Lucatorto, T. B.
Lucht, R. A,
1120 .

Malste, A.
e3s
Maiste, A. A.
1130
Hansfleld, M. W, D,

775

Manson, S. T.
1384

Mantz, A. V.
1106 1107

Markano, A. D,
1756

MeClelland, T.
754

McIlrath, To Jo
149

Metz, F.-
774

Michelsy, H. H.
1148 1915

Mirza, M. Y.
776

Myffat, P. H.
1741

Moloney, J. V,
1427

Montanegro, F., C.
311

Muldery, T. Fo A.
1109

Muradov,y V. G.
- 1726
Neusger, He Jo
Nawsom, G, He
2079
Nicholls, R. W,
898
Nitz, D. F.
Noreross, D. W,
1718
Norda(roi. Re Jo
897
Nuroh, K.
581
Ohi, M.
1657

Oraevskil, A. N,
1755

323

Nverchenko, Y. V.
725

- Park, C.

F49

Parkinson, 4. He
* 8GR .
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