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Foreword

The National Standard Reference Data System was established in 1963 for the purpose of pro-

moting the critical evaluation and dissemination of numerical data of the physical sciences. The pro-

gram is coordinated by the Office of Standard Reference Data of the National Bureau of Standards

but involves the efforts of many groups in universities, government laboratories, and private indus-

try. The primary aim of the program is to provide compilations of critically evaluated physical and

chemical property data. These tables are published in the Journal of Physical and Chemical Ref-

erence Data, in the NSRDS-NBS series of the National Bureau of Standards, and through other

appropriate channels.

The task of critical evaluation is carried out in various data centers, each with a well-defined

technical scope. A necessary preliminary step to the critical evaluation process is the retrieval from

the world scientific literature of all papers falling within the scope of the center. Each center, therefore,

builds up a comprehensive well-indexed bibliographical file which forms the base for the evaluation

task. Bibliographies derived from these files are published when they appear to be of value to research

workers and others interested in the particular technical area.

Further information on NSRDS and the publications which form the primary output of the

program may be obtained by writing to the Office of Standard Reference Data, National Bureau of

Standards, Washington, DC 20234.

David R. Lide, Jr., Chief

Office of Standard Reference Data

iii



Contents

Pag.'

Foreword iii

Introduction v

Reaction equations 1

Citation list 39

Author index 61

iv



Bibliography of Ion-Molecule Reaction Rate Data

(January 1950—October 1971)

George Sinnott*

A bibliography is presented of papers in the open literature that contain original experimental data on

ion-molecule reaction rates or cross sections. Positive and negative ion-molecule and ion-ion reactions are

included by not electron impact processes. For papers to be included, the reactants must have been

identified and data for kinetic energies below 10 electron volts must have been presented.

Key words: Atoms; biobliography ; cross-sections; ions; molecules; rate coefficients ; reactions.

Introduction

This bibliography is an updating of the

bibliography published in August 1969 as Joint

Institute for Laboratory Astrophysics (JILA) In-

formation Center Report No. 9. The present version

includes references (available as of 1 October 1971)

to papers reporting measurements of ion-molecule

reaction rates for atoms and simple molecules. The
bibliography is intended to be of particular interest to

workers in the field of aeronomy, as well as to in-

vestigators of ion-molecule processes.

References were obtained by a search of the open,

published literature for papers containing original

experimental data on ion-molecule reaction cross

sections or rate constants. In particular, the processes

included are: charge exchange between positive or

negative ions and neutral molecules or atoms; heavy

particle exchange between positive or negative ions

and neutral molecules or atoms; reaction of excited

neutrals with neutrals to create ionized species ; and
ion-ion reactions. Electron collision processes were

excluded, as these are covered in another

bibliography already compiled at the JILA In-

formation Center. Papers presenting cross section

data are listed only if the kinetic energies of the

molecules or atoms were 10 electron volts or less. All

atomic species are included. The molecules selected

are those considered to be of potential interest to

•Present address: Fire Technology Division. Institute for Applied Technology. National
Bureau of Standards. Washington. D.C. 20234.

•Kieffer, L. J.. Bibliography of Low Energy Electron Collision Cross Section Data. Nat. Bur.
Stand. Ill .S.I. Misc. Publ. 289. 9S pages IMarch 19671.

aeronomists, astrophysicists, and plasma physicists.

In particular, no attempt has been made to include

heavy organic molecules. Papers are included only if

they identify the reactant species ; the right-hand side

of the entry equation is left blank if the product

species are not identified. The neutral products were

omitted from the reaction equations.

The seaching procedure began with a title search of

Science Abstracts, Series A, Physics Abstacts from

1960 to the cut-off date, plus scanning the

bibliographies of published relevant reviews. Papers

found in this way were read to obtain references to

other papers purporting to contain data.

Finally, the following journals were searched for

recent papers:

Physical Review A
Physical Review Letters

Journal of Chemical Physics

Journal of Geophysical Research (blue and green)

Planetary and Space Science

The bibliography is organized in three sections,

each keyed to the citation number of the individual

references. These citation numbers are arbitrary

designators used for internal organization of the JILA
Information Center master bibliography. The same

number is always coupled to any single reference, and

may appear in more than one bibliography compiled

at JILA. Consequently, not all numbers appear in

any specialized bibliography, and in particular, the

sequence of citation numbers listed here has gaps.
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The first section is a listing of reaction equations

with associated citation numbers, plus the name of

the first author and the year of publication. The
equations are divided into six major categories:

Two Body, Positive Ion—Negative Ion

Two Body, Positive Ion—Neutral

Two Body, Negative Ion—Neutral

Two Body, Excited Neutral—Neutral

Three Body, Postive—Neutral—Neutral

Three Body, Negative—Neutral—Neutral.

Within each category, reaction equations are listed

in accordance with the following rules for the rank of

the reacting species:

1. Positive ion; then negative ion; then excited

neutral; then ground state neutral.

2. Within each class in (1) above, species are

ranked by largest Z-number atom in ascending

order of Z-number. Where two species have the

same largest Z-number atom, they are further

ordered by Z-number of the remaining atoms.

These rules would lead, for example, to the following

order: +0, H-, N, O, CO, COH 2 , NO, 02 ,
C02 .

Each reaction equation is written with the reacting

(and product) species ordered by increasing rank.

The equations themselves are listed in rank order of

the first species ; for identical first species in order of

the second species, etc.

The second section lists the full references in order

of their citation numbers.

The third section is an alphabetical author index

with citation numbers. All authors of each paper are I

included.

It should be kept in mind that inclusion of a I

reference in this bibliography does not imply a value

judgment about the accuracy of the information. The

only criteria for selection were that the reference

)

reports a measurement of a cross section or reaction ,

rate and that the ractant species are identified.

The author would like to acknowledge the help,

encouragement and philosophical perspective!

received from Dr. Lee Kieffer throughout this

project.
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Reaction Equations

Two Body, Positive Ion-Negative Ion Two Body, Positive Ion-Neutral

H+ + H" ->

04274 Moseley, 70

04569 Peterson, 71

C6H6
+ +SF6

-->

03145 Carlton, 64

N+ + 0" ->

02978 Aberth, 68

04273 Aberth, 70

04569 Peterson, 71

NJ + 0 2
->

04273 Aberth, 70

04569 Peterson, 71

0+ + O"
04569 Peterson, 71

NO+ + NO;^
04567 Eisner, 71

04569 Peterson, 71

N 0+ + N O3 —

>

04567 Eisner, 71

NO+ +SF6
-^

03145 Carlton, 64

0£+ 0 2
^

04273 Aberth, 70

04569 Peterson, 71

O; + N 0 2
->

04569 Peterson, 71

Na+ + O- ->

04286 Weiner, 70

I
+ + I" ->

03081 Greaves, 64

Cs+ + F" -> Cs + + e +

04279 Mandl, 70

TP + CI" ->

03047 Fisk, 67

Tl
+ + Br

03047 Fisk, 67

H+ + H H + +

TP + r
03047 Fisk, 67

03369 Belyaev, 67

H2
+ + H2

-> H + +

03140 Vance, 66

03619 Yamane, 68

03632 Moran, 68

H£ + H2
-» H£ +

03140 Vance, 66

03149 Cramer, 61

03632 Moran, 68

H2 + H 2
-> H3 +

03029 Chupka, 68

03072 Reuben, 62

03077 Giese, 63

03082 Gutbier, 57
nonm rxyan, ob
AO 1 dn(JolU/ Saporoschenko, 65

Uol 10 Neynaber, 68
Aon/:
031 16 Ortenburger, 60

Vance, 66

03142 Weingartshofer, 64

03193 Warneck, 67

03198 Kubose, 63

03221 Harrison, 66

03619 Yamane, 68

03632 Moran, 68

03864 Bowers, 69

H2

+ + He -* Ht: H + +

03077 Giese, 63

03116 Ortenburger, 60

03330 Von Koch, 63

03635 Chupka, 68

H2

+ + C D4
->

03109

H 2
D + +

Munson, 63

H
2

+ + N 2
N 2H + +

04102 Bowers, 69

H2

+ + 0 2
-> 0 2H+ +

03120 Schissler, 56

03367 Foner, 62

H2

+ + Ne -> Ne H+ +

03091 Ryan, 65

03106 Moran, 63

03635 Chupka, 68

1



H+ + Ar-* Ar H+ +
03635 Chupka, 68

04102 Bowers, 69

H+ + Ar -> H + +

03632 Moran, 68

H+
3 + He -> He H+ +

03097 Aquilanti, 65

H3

+ + C H4
-> C H+ +

04248 Burt, 70

H3 + C H4
—

>

03089 Aquilanti, 66

H3 + C 2H 2
—> C2H3 +

04248 Burt, 70

H3
+ + C 2H 2

->

03095 Aquilanti, 66

H3 + C 2H4
—> C 2 H3 +

04248 Burt, 70

H3 + C 2H4
—> C 2

Hj +

04248 Burt, 70

H3

+ + C 2H4
^

03095 Aquilanti, 66

H3 + C 2H6
-» C 2 H£ +

04248 Burt, 70

H+
3 + C 2H6 ^ C 2 HJ +

04248 Burt, 70

H3

+ +C 2H6
-+

03089 Aquilanti, 66

H3 + C 3H4
—

>

03095 Aquilanti, 66

H3
+ +C 3H6

^
03095 Aquilanti, 66

HJ + C3H8
—

>

03089 Aquilanti, 66

H
3
+ + NH 3 -»N H+ +

04248 Burt, 70

H3

+ + N 2
-> N 2H + +

03097 Aquilanti, 65

04102 Bowers, 69

04248 Burt, 70

2

H3

+ + H 20 -» H 30
+ +

04248 Burt, 70

H3
++CO^HCO + +

04248 Burt, 70

H3
+ +NO-^HNO+ +

04248 Burt, 70

H3

+ + N 2
0-» H N20+ +

04248 Burt, 70

H3 + 02 H 0 2 +
04248 Burt, 70

H3

+ + 02
-> H 302

f

04248 Eurt, 70

H3
+ +C02 -^HCOJ +

04248 Burt, 70

H3

+ + N 0 2
-» N 0+ +

04248 Burt, 70

H3

+ + N 0 2
-> N 0+ +

04248 Burt, 70

H3
+ + Ne -> Ne H+ +

03097 Aquilanti, 65

H3
+ + Ar -> Ar H+ +

04102 Bowers, 69

H3

+ + Kr -> Kr H+ +

03097 Aquilanti, 65

H3

+ + Xe -> Xe H + +

03097 Aquilanti, 65

D+ + D -> D + +

03369 Belyaev, 67

H D+ + H D -> H2D
+ +

03072 Reuben, 62

03221 Harrison, 66

03864 Bowers, 69

HD + + HD-»HD 2
f +

03072 Reuben, 62

03221 Harrison, 66

03864 Bowers, 69

H D + + N 2 ^ N2H+ +
04102 Bowers, 69

H D + + N 2
—> N2D

+ +
04102 Bowers, 69



H D+ + Ar Ar+ +

03335 Berta, 64

H D+ + Ar Ar H+ +

03335 Berta, 64

04102 Bowers, 69

H D+ + Ar Ar D+ +

03335 Berta, 64

04102 Bowers, 69

D2

+ +H 2 D
2H+ +

03198 Kubose, 63

D2

+ +D 2 D+ +

03072 Reuben, 62

03091 Ryan, 65

03132 Stevenson, 55

03133 Stevenson, 58

03221 Harrison, 66

03864 Bowers, 69

D
2

+ + D
2

D3
+ +

03198 Kubose, 63

+ C H4 ^ D2H+ +

03109 Munson, 63

D£ + C H4 ^ C H4D
+ +

03084 Hand, 64

D2

+ + N H3
—> D

2H+ +

03074 Giardini - Guidoni, 60

D2

+ + C H3C N C H3C N D + +

03083 Harrison, 67

03364 Shannon, 65

D2

+ + N 2 N2D
03077

04102

+

Giese, 63

Bowers, 69

+ C O C O D + +

03083 Harrison, 67

03364 Shannon, 65

D£ + 0 2 0 2D
+ +

03120 Schissler, 56

D2

+ + C 0 2 ^
03083

03364

d;+pHj

C 02D
+ +

Harrison, 67

Shannon, 65

D
2H

+ +

03074 Giardini - Guidoni, 60

D£ + Ar -> Ar D + +

03077 Giese, 63

03083 Harrison, 67

03364 Shannon, 65

04102 Bowers, 69

D' + As H 3
-» D

2
H + +

03074 Giardini - Guidoni, 60

D3

+ + C H4

03089 Aquilanti, 66

DJ + C 2H2
—>

03095 Aquilanti, 66

D3
+ +C 2H4

-+

03095 Aquilanti, 66

D3
+ +C 2H6

^
03089 Aquilanti, 66

D3

+ + C 3H4
-»

03095 Aquilanti, 66

D3

+ + C 3H6
-*

03095 Aquilanti, 66

D£+ C 3H8
-»

03089 Aquilanti, 66

+ N 2
-> N 2D

+ +

04102 Bowers, 69

+ Ar Ar D + +

04102 Bowers, 69

He+ + H2 H+ +
03079 Rozett, 68

03153 Friedman, 65

He+ + H 2
-> He H+ +

03082 Gutbier, 57

03097 Aquilanti, 65

03116 Ortenburger, 60

He+ + H 2
-»

03037 Fehsenfeld, 66

04283 Bolden, 70

He + + H D —> H + +

03079 Rozett, 68

He + + H D -> D + +

03079 Rozett, 68

499-126 OL - 73 - 2
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He+ + He -> He+ +

03362 Mahadevan, 68

03866 Belyaev, 69

He+ + C H4
-> C+ +

03325 Hertel, 65

He+ + C H4 C H+ +

03325 Hertel, 65

He+ + C H4
-» C H2

+ +

03325 Hertel, 65

He+ + C H4 C H3
+ +

03325 Hertel, 65

He+ + C H4
-*

04283 Bolden, 70

He+ + C 2H4
^

03199 Franklin, 61

He+ + N H3

04283 Bolden, 70

He + + N 2
^ N + +

03037 Fehsenfeld, 66

03119 Sayers, 64

03129 Stebbings, 65

03141 Warneck, 67

03195 Aquilanti, 66

03197 Moran, 66

03354 Schmeltekopf, 68

03355 Maier, 68

03853 Ong, 69

04104 Schlumbohm, 69

04266 Farragher, 70

04281 Heimerl, 69

He+ + N 2
-> N£ +

03129 Stebbings, 65

03141 Warneck, 67

03354 Schmeltekopf, 68

03355 Maier, 68

03853 Ong, 69

04266 Farragher, 70

04281 Heimerl, 69

He + + N2
->

03407 Dunkin, 68

04283 Bolden, 70

He+ + H20 ->

04533 Howard, 70

He+ + C O -> C + +
03037 Fehsenfeld, 66

03076 Giese, 63

03197 Moran, 66

He+ + CO^
04283 Bolden, 70

He+ + NO^ N+ +

03037 Fehsenfeld, 66

03197 Moran, 66

He+ + N O ->

04283 Bolden, 70

He+ + 0 2
-> O + +

03037 Fehsenfeld, 66

03049 Fite, 63

03119 Sayers, 64

03129 Stebbings, 65

03141 Warneck, 67

03195 Aquilanti, 66

03355 Maier, 68

04104 Schlumbohm, 69

04266 Farragher, 70

04281 Heimerl, 69

He+ + 0 2
-» 0£ +

03129 Stebbings, 65

04266 Farragher, 70

04281 Heimerl, 69

He+ + 0 2
^

04283 Bolden, 70

He+ + C02
^ 0 + +

03037 Fehsenfeld, 66

He + + C02
^ c 0+ +

03037 Fehsenfeld, 66

He+ + C02
^

04283 Bolden, 70

He + + Ne -> N e
+ +

03037 Fehsenfeld, 66

4



He+ + S F6 S F3
+ +

04572 Fehsenfeld, 70

He+ + S F6
-» S FJ +

04572 Fehsenfeld, 70

He+ + S F6
-> S Ft +

04572 Fehsenfeld, 70

He+ + Ar Ar+ +

03037 Fehsenfeld, 66

03362 Mahadevan, 68

He£ + Ar -> Ar+ +

04289 Bohme, 7

He2

+ + Kr Kr+ +
04289 Bohme, 70

He2H+ + H2
->

04285 Adams, 70

C + + D
2
-> C D+ +

03102 Maier, 67

He+ + Ar

04283 Bolden, 70

He+ + Kr ^
04283 Bolden, 70

He+ + Xe ^
04283 Bolden, 70

He H+ + H2

04285 Adams, 70

He H+ + H 2
->

04285 Adams, 70

HeJ + H 2
->

04285 Adams, 70

He£ + N2
-> NJ +

03037 Fehsenfeld, 66

04289 Bohme, 70

He£ + C O -> C 0+ +
04289 Bohme, 70

He2

+ + N O -> N 0 + +
04289 Bohme, 70

HeJ + 0 2
-> 0+ +

04289 Bohme, 70

c + + c -> c + +

03866 Belyaev, 69

C + + C H 4
-> C H + +

04264 Wilson, 70

C + + C H4
-> C H

2

+ +

04264 Wilson, 70

CUCH4 -^CHJ +
04264 Wilson, 70

c+ + ch4 ^ch; +

04264 Wilson, 70

C+ + CH4 ^ C 2H + +

04264 Wilson, 70

C + + C H4
-> C 2H2

+ +

04264 Wilson, 70

C + + C H4 -> C 2H3

+ +

04264 Wilson, 70

C + + N 2
-* N + +

03634 Lao, 68

C + + N 2
-> C N+ +

03634 Lao, 68

He£ + 0 2
-> OJ +

04289 Bohme, 70

HeJ + C 0 2
-> 0+ +

04289 Bohme, 70

HeJ+C02^COU
04289 Bohme, 70

He£ + C 0 2
-> C +

04289 Bohme, 70

He£ + Ne -> Ne+ +

03037 Fehsenfeld, 66

04289 Bohme, 7

C + + N 2
-* N 2

+ +
03634 Lao, 68

C + + C O -> C 20
+

03368 Saporoschenko, 68

C + + 0 2
-> 0 + +

03634 Lao, 68

C + + 0 2
-> C 0+ +

03040 Fehsenfeld, 66

03634 Lao, 68

C + + 0 2
-» +

03634 Lao, 68

5



+ C 0 2
-> C O 4

03040

04267

Fehsenfeld, 66

Schildcrout, 70

CHCO,
04256 Schildcrout

L. + L. il
3
r —

*

C H + -un -t-

04288 Sullivan, 70

04294 Wilson, 70

C + + C H 3F CHI +
04288 Sullivan, 70

04294 Wilson, 70

C + + C H 3F -> CHJ +
04288 Sullivan, 70

04294 Wilson, 70

C + + C H3F -* Q +

04294 Wilson, 70

C + + C H 3F C 2H + +

04288 Sullivan, 70

04294 Wilson, 70

C + + C H 3F C 2H£ +
04288 Sullivan, 70

04294 Wilson, 70

C + + C H 3F C 2H 3 +

04288 Sullivan, 70

04294 Wilson, 70

C + + C H 3F -> C F+ +
04288 Sullivan, 70

04294 Wilson, 70

v.* 1 1 I l

04288 Sullivan, 70

04294 Wilson, 70

C + + C H3F -> C H2F
+ +

04288 Sullivan, 70

04294 Wilson, 70

C + + C H3F -> C H3F
+ +

04288 Sullivan, 70

04294 Wilson, 70

C + + C H3F C 2H F+ +
04288 Sullivan, 70

C + + S F, SF5

+ +

04572 Fehsenfeld, 70

* C H+ +
Wilson, 70

CH2
+ +

Wilson, 70

C H3
+ +

Wilson, 70

Q +

04294 Wilson, 70

C + + C H 3 C1

04294

C + + C H 3 C1

04294

C + + C H3 C1

04294

C + + C H 3 C1

C + + C H 3 C1

04294

> C C H+ +
Wilson, 70

C + + C H 3 C1

04294 Wilson, 70

CCHJ +

C + + C H3 C1

04294 Wilson, 70

C C H3

+ +

C + + C H3 C1

04294

» c cr +

Wilson, 70

C + + C H3C1^ C H Cl+ +
04294 Wilson, 70

C + + C H 3C1^ C H2 C1
+ +

04294 Wilson, 70

+ C H 3 Br

04294

> C H+ +

Wilson, 70

> C H2

+ +
04294 WUson, 70

C + + C H 3 Br

+ C H 3 Br CH3

+ +
04294 Wilson, 70

C + + C H3 Br • c c + +
04294 Wilson, 70

+ C H 3 Br

04294

>CCH+ +
Wilson, 70

C + + C H3 Br
-

04294 Wilson, 70

C C H2

+ +

C + + C H3 Br
-

04294 Wilson, 70

C C H3

+ +

C + + C H3 Br -> Br+ +

04294 Wilson, 70

C + + C H3 Br

04294

> C Br+ +

Wilson, 70

C + + C H 3 Br -» C H Br+ +

04294 Wilson, 70

8



C + + C H 3 Br -> C H 2 Br
+ +

04294 Wilson, 70

C + + C H3Br C H3Br
+ +

04294 Wilson, 70

C + + C H 3 I
-» C H+ +

04294 Wilson, 70

C H 2

+ + D 2

C + + C H 3 I

04294 Wilson, 70

CH2

+ +

C+ + CH3I^C H 3

+ +

04294 Wilson, 70

C+ + CH3I^CC+ +

04294 Wilson, 70

C + + C H3 I
^ C C H+ +

04294 Wilson, 70

CHCHjI^CC H 2

+ +

04294 Wilson, 70

C+ + CH3I->CC H3

+ +

04294 Wilson, 70

C + + C H 3 I I
+ +

04294 Wilson, 70

C+ + CH3I^C H3 I
+ +

04294 Wilson, 70

C H + + H 2 C H2

+ +

03109 Munson, 63

C H + + D 2
^

03109 Munson, 63

CHHC H4
-+ C 2 HJ +

03031 Derwish, 64

C H+ + C H4
-

03223

CHH C 2H 2

03031

03327

03637

CHU C 2H 2

03152

03327

03637

C H 2
+ H 2

-»

03109

Wexler, 62

> C3H+ +
Derwish, 64

Barker, 58

Fuchs, 61

> C 3
H 2

+

Field, 57

Barker, 58

Fuchs, 61

Munson, 63

03109 Munson, 63

C H+
2
+ C H4

03031

C + C H4

03637

C H 2
+ + C EL

c h;

03031

03637

+ C H4

03223

•CHJ +

Derwish, 64

> C 2H 2 +

Fuchs, 61

. C 2H3
+ +

Derwish, 64

Fuchs, 61

Wexler, 62

C H3

+ + D 2

03109 Munson, 63

CHJ+C H4

03031

C rLt + C H4

03637

CHi + C H4

03031

03104

03120

03200

03421

03637

03858

03861

C H3
+ + C H4

• ch; +

Derwish, 64

C 2H 3

+ +

Fuchs, 61

C 2H5

+ +

Derwish, 64

Melton, 64

Schissler, 56

Field, 57

Field, 56

Fuchs, 61

Durden, 69

Fluegge, 69

03223 Wexler, 62

^ 3H8

03359

C H3
+ N H 3

04603

C H3

+ + H 2 S
-

03189

> C 3H7
+ +

Derwish, 64

> H4C N+ +
Huntress, 70

C H S + +

Field, 58

CH3
+ +H 2

S^CH3 S
+ +

03189 Field, 58

c h; + H 2
-> C H5

+ +

03109 Munson, 63

CHJ+D 2^C H3D
+ +

03109 Munson, 63

C HJ+ D 2
^ C H4D

+ +

03109 Munson, 63
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c h; + d 2

03109 Munson, 63

C H.D+

+

CHJ+CH,
03075

• C H3

+ +

Giardini - Guidoni, 60

ch;+ch4^ch5
+ +c h

3

03031 Derwish, 64

03075 Giardini - Guidoni, 60

03091 Ryan, 65

03092 Ryan, 66

03104 Melton, 64

03124 Shannon, 67

03134 Talrose, 60

03146 Colgate, 66

03189 Field, 58

03200 Field, 57

03221 Harrison, 66

03226 Hand, 64

03421 Field, 56

03423 Gupta, 67

03858 Durden, 69

03861 Fluegge, 69

03862 Buttrill, 69

04295 Ryan, 70

CHJ+C H4

03031

C HJ + C H4

03223

C HJ+ C 2H 2

03327

C HJ + H2 S
-

03189

C2H 7

+ +

Derwish, 64

Wexler, 62

C3H3 +

Barker, 58

^ C H S + +

Field, 58

C H4
+
+ H 2 S

03189

C H 3 S
+ +

Field, 58

C H4
+ + H CI -+ C H5

+ +

03189 Field, 58

C H; + Hg -* C H2Hg
+ +

03201 Herman, 63

C H;+ Hg^ C H3 Hg
+ +

03201 Herman, 63

C H 5

+ + C H4

03223

C D + + H,

Wexler, 62

03109 Munson,63

C H3D
+ + C H3D —> C H4D

+ +
03221 Harrison, 66

03423 Gupta, 67

C H
3 D+ +C H3D

+ + C H3D
03221 Harrison, 66

03423 Gupta, 67

C H
2
D+ + C H 2

D2 C H3 D+ +
03221 Harrison, 66

03423 Gupta, 67

03862 Buttrill, 69

C H,D,+ + C H,D,'2 t ii2 ij2 * C H2D3 +
03221 Harrison, 66

03423 Gupta, 67

03862 Buttrill, 69

C D3

+ + H 2

03109 Munson, 63

C D3
+ + C D4

03120

C 2D5

+ +

Schissler, 56

C D3 + C D4
-» C 2 D+ +

03198 Kubose, 63

CHDJ+CHD, C H 2D3
+ +

03221

03423

Harrison, 66

Gupta, 67

CHD3

+ +CHD3 -^CHD4
+ +

03221

03423

CDJ+C D4

03125

03132

03189

03198

03221

03423

cd;+n2
^

03083

03125

cd;+co-
03083

03125

03221

Harrison, 66

Gupta, 67

C D
5

+ +

Shannon, 67

Stevenson, 55

Field, 58

Kubose, 63

Harrison, 66

Gupta, 67

N 2 D' +
Harrison, 67

Shannon, 67

C O D+ +

Harrison, 67

Shannon, 67

Harrison, 66

cd;+co 2 ^c o 2d
+ +

03083 Harrison, 67

03125 Shannon, 67
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cd; + h2s^c d4h + +

03189 Field, 58

C D4
+ + H Cl-> C D4H+ +

03189 Field, 58

Q+ C 2H 2 ^ C4H+ +

03152 Field, 57

03327 Barker, 58

03637 Fuchs, 61

CJ + C 2H4
—> C4H2 +

03200 Field, 57

03421 Field, 56

03636 Harrison, 63

03637 Fuchs, 61

C 2

+ +C 2H4 -*C4H3
+ +

03636 Harrison, 63

C 2H+ + C 2H 4 ^ C 4H2

+ +

03636 Harrison, 63

C 2H
+ + C 2H 4

-* C 4H3

+ +

03200 Field, 57

03421 Field, 56

03636 Harrison, 63

03637 Fuchs, 61

C2H
+ + C 2H 6

-* C3H3- +

03031 Derwish, 64

C 2H
+ + C 2

H 6 ^ C4 H: +

03031 Derwish, 64

C 2H
+ + C 2

H6
-> C 4H 5

+ +

03031 Derwish, 64

C 2H 2

+ + C H4
-* C 2H3

+ +

03327 Barker, 58

C 2H^+ C H4 -> c 3 h; +

03327 - Barker, 58

C.H^ + C H4 ^ C 3 H+ +

03327 Barker, 58

C 2
H2 + C H4

—>

03223 Wexler, 62

C 2
H 2

+ C 2H 2
—> C4H 2

+

03104 Melton, 64

03152 Field, 57

03327 Barker, 58

03637 Fuchs, 61

03862 Buttrill, 69

C 2H2
+ C 2H 2

-> C4H3
+ +

03104 Melton, 64

03152 Field, 57

03327 Barker, 58

U0O0 1 Fuchs, 61

03862 Buttrill, 69

C 2H2
+ C 2H4 ^C 3H3

+ +

03120 Schissler, 56

03200 Field, 57

03219 Field, 61

03421 Field, 56

03636 Harrison, 63

03637 Fuchs, 61

C 2H2 + C 2H4 ^C4H5

+ +
03200 Field, 57

03219 Field, 61

03421 Field, 56

U0O0O Harrison, 63

03637 Fuchs, 61

-> C4Ht4 0

03421 Field, 56

C 2H2 + C 2H4

03200 Field, 57

C LJ+ _i_ C TJ
v^ 2

ri2 + v> 2
n6

—> L. 3 ri3 +

03637 Fuchs, 61

C 2
ri 2 + ^ 2 ri6

03637 Fuchs, 61

0 1 in 1 Z O
-> c.m +

03637 Fuchs, 61

/"> IT+ 1
/-> TTC 2

ri 2 + ^ 3H6
-» L4 ri4 +

03334 Pottie, 62

C 2H 2
+ C 3H6 -»C 5H 5

+ +

03636 Harrison, 63

03637 Fuchs, 61

L 2
ri 2 +

03359 Derwish, 64

CjfiHn "l~ Co Ho
2 2 3 8

-» C,HJ +3 8

03359 Derwish, 64

L. 2 rl3 + rl4
—

>

03223 Wexler, 62

C 2H3 + C 2H 2 -*C4H5
+

04248 Burt, 70
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C2H3 + C 2H4

03091

03120

03200

03219

03421

04248

>C 2H5
+ +

Ryan, 65

Schissler, 56

Field, 57

Field, 61

Field, 56

Burt, 70

Co Ha + C H4

C3H3 +C2H3 + C 2H4
—

03120 Schissler, 56

03636 Harrison, 63

C2H3 + C 2H4

04248

CjjHj + C 2H4

03636

C2H3 + C 2H6

03637

* C 3H 5

+ +

Burt, 70

>C4H5

+ +

Harrison, 63

> C 3 H3 +

Fuchs, 61

C2H3 + C 2H6
—> C3H4 +

03031 Derwish, 64

C2H3 + C 2H 6
—> C3H5 +

03031 Derwish, 64

03120 Schissler, 56

03636 Harrison, 63

QH3 + C 2H6
—> C 4 Hg +

03031 Derwish, 64

C 2 Hj + C 2H6

03031

03637

C2H3 + C 3H6

03637

> c 4 h; +

Derwish, 64

Fuchs, 61

>C4H 5

+ +
Fuchs, 61

C 9 Ht + C 3H
03359

Vj 3 11 8 ' C3H5

C 2 Hj + C 3H8

03359

C2H3 + C 3H8

Derwish, 64

>C 3H 7

+ +

Derwish, 64

>C 5 H^ +

03359 Derwish, 64

C 2H3
+ +C 4H8 ->C 5H5

+ +

03637 Fuchs, 61

C 2 Hj + C6H6
-> C0.H7 +

03857 Lifshitz, 69

03223 Wexler, 62

C 3H5

+ +C 2H4 + C 2H4

03120 Schissler, 56

03200 Field, 57

03421 Field, 56

03636 Harrison, 63

C 2H4 + C 2H4

03219

04576

C 2H4 + C 2H4

03637

04576

C 2H4 + C 2H4

03200

03219

03421

03636

03637

C 2H4 + C 2H4

03421

C 2H4 + C 2
H4

03200

C 2H4 + C 2H6

03637

» C3H5

+ +
Field, 61

Goode, 70

> C4H2

+ +

Fuchs, 61

Goode, 70

*C4H 7

+ +

Field, 57

Field, 61

Field, 56

Harrison, 63

Fuchs, 61

* C4H8
f

Field, 56

Field, 57

>C 3H6
+ +

Fuchs, 61

C 2H4 + C 2 H6
—> C3H7 +

03031 Derwish, 64

03637 Fuchs, 61

C 2H4 + C 3H8

03359

C3H6
+ +

Derwish, 64

c 2h;+ C 3H8 ^ C3 H^ +

03359 Derwish, 64

C 2H4 + C 3H 8

03359

> C 3H8 +
Derwish, 64

C 2H4 + C 5H 12
—> C 5 HJ' 1

+
03333 Beolrijk, 62

c 2h;+ C 5H 12
-> c shu+

03333 Beolrijk, 62

C 2 H5 + C H4

03223 Wexler, 62
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C 2 Hs + C 2H2
-» C3H3 +

04248 Burt, 70

C 2 Hs + C 2H 2

04248

C 2 Hg + C 2H4

04248

QH5 + C 2H4

04248

> C4H 7

+

Burt, 70

> C3H5 +

Burt, 70

> C4H9

Burt, 70

C 3H 2 + C4H6

03327

C3H3 + C 3H6

03334

03636

03637

C3H3 + C 3H6

03334

>C 5H5
+ +

Barker, 58

>C4H5

+ +
Pottie, 62

Harrison, 63

Fuchs, 61

> C 5H 5

+ +

Pottie, 62

C 2 Hs + C 2H6

03031

>C 3H6
+ +

Derwish, 64
C 3H3

+ +C 3H 6 ^C 5H6
+ +

03334 Pottie, 62

C 2 Hs + C 2H6

04248

> C 3H 7
+

Burt, 70

C 2H 5

+ + C 2H 6 ^ C4H 8

+ +

03031 Derwish, 64

C 2 H5 + C 2H6

03031

04248

C 2 Hs + C 3H8

03359

C 2 H£ + C H4

03223

C 2 H£ + C 2H6

03031

CaH +

C 3 H<

3H6+ c
03334

03636

03637

+ C 3H 6

03636

C 3H2 + C 3H6

03334

> C 4 H£ +

Derwish, 64

Burt, 70

> C3H7 +
Derwish, 64

Wexler, 62

>C2HJ +
Derwish, 64

*C4H3

+ +

Pottie, 62

Harrison, 63

Fuchs, 61

*c4h4
+ +

Harrison, 63

» C4H2

+ +

Pottie, 62

C,H2 + C 3H6 C4H3

+ +
03636 Harrison, 63

c,H2 + C 3H6 ^C 4H4
+ +

03334 Pottie, 62

03636 Harrison, 63

+ C 3H6

03636

C3HJ + C 3H6

>C 5H5
+ +

Harrison, 63

QH5
+ +

03637 Fuchs, 61

C3H3 + C 3H6

03334

C3H3 + C 3H6

03334

03637

C3H3 + C 3H8

03359

C3H3 + C 3H8

03359

C3H3 + C 3H8

03359

C3H3 + C 4H6

03327

C3H3 + C 4H6

03327

C3H3 + C4H 8

03637

,H4
+ + C 3H6

03334

03636

>C6H+ +
Pottie, 62

>c6 h; +

Pottie, 62

Fuchs, 61

>C 3 H^ +

Derwish, 64

> C4H 5
+ +

Derwish, 64

c 5 h; +

Derwish, 64

>C 7 H} +

Barker, 58

>C 7
H8

+ +

Barker, 58

>C6H8
+ +

Fuchs, 61

> C4H6
+ +

Pottie, 62

Harrison, 63

C3H5 + C 2H4
—> C 5 H,

04248 Burt, 70

03120

03334

03636

C 3H5

+ +C3H6

03334

03636

03637

C3 Hj + C 3H6

03334

03637

>C4 H} +

Schissler, 56

Pottie, 62

Harrison, 63

>C 5H 7

+ +

Pottie, 62

Harrison, 63

Fuchs, 61

»C6H9
+ +

Pottie, 62

Fuchs, 61
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C3H5 + C 3H8
—> C3H7 +

03359 Derwish, 64
C 3H6

+ +C 4D 10 ^C4D9
+ +

04587 Koyano, 71

C 3 Ht + C 3H8 -+ C4H8
+ +

03359 Derwish, 64

c 3
h 5

+ + c 4h 8 -*c 5 h; +

03637 Fuchs, 61

C 3
H 5

+ +C 4H8 ^C6H9
+ +

03637 Fuchs, 61

C 3 H5 + C 5H 12
—> C 5 Hjj +

03333 Beolrijk, 62

C 3 H£ + C 3H6
—> C 3H3 +

03093 Koyano, 66

C 3 Hg + C 3H6
—> C3H 7

+

03093 Koyano, 66

03120 Schissler, 56

C 3 H£ + C 3H6
—> C4H£ +

03637 Fuchs, 61

C3H6
+ +C 3H6 -^C4H? +

03093 Koyano, 66

03636 Harrison, 63

03637 Fuchs, 61

C3H6
+ +C 3H6 ^C4H8

+ +
03093 Koyano, 66

03120 Schissler, 56

03334 Pottie, 62

03636 Harrison, 63

03637 Fuchs, 61

C 3 H£ + C 3H6
—> C 5H8 +

03637 Fuchs, 61

C 3H6
+ +C 3H6 ^C 5H9

+ +

03093 Koyano, 66

03334 Pottie, 62

03636 Harrison, 63

03637 Fuchs, 61

C 3 Hg + C 3H6
—

>

04107 Peers, 69

C 3 Hj + C 3H8
—> C S H[! +

03359 Derwish, 64

C 3H6
+ +C4D 10 -^C 3H6 D

+ +

04587 Koyano, 71

C 3H6
+ +C 4D 10 ^C4D8

+ +

04587 Koyano, 71

C 3
H6

+ +

03126 Sieck, 66

C 3 Hy + C 3H8
—> C4 Hy +

03359 Derwish, 64

C 3H 7
+ C 3 H8

—» C4 Hg +

03359 Derwish, 64

C 3D6
+ +

03126 Sieck, 66

C 3H8
+ C 3H8

—

>

03127 Sieck, 68

C4H2

+ +C4H6 -*C6H4
+ +

03327 Barker, 58

c4 hj + c 6h6 ->c I0h 7
- +

03857 Lifshitz, 69

C 4H 3

+ +C 4H8 ^C5H5

+ +
03637 Fuchs, 61

C4H3

+ +C4H8 -*C6H5
+ +

03637 Fuchs, 61

C4H3

+
+ C 4H8 ^C6 H^ +
03637 Fuchs, 61

C4H3

+ + C 4H8
-* C7HJ +

03637 Fuchs, 61

C4H 3
+ C 6H6

—> C 10H8 +
03857 Lifshitz, 69

C4H4
+ +C 4H6 ^C6H5

+ +
03327 Barker, 58

C4HJ+C 6H6 ^C9H7

+ +

03857 Lifshitz, 69

C4H5 + C 4H6
—» C 7H 7

+
03327 Barker, 58

C4H5

+ +C4H6 -^C 7H8
+ +

03327 Barker, 58

C4H5

+ +C4H8 ^C6H5
+ +

03637 Fuchs, 61

C4H5 + C4H8
—> C6H 7

+

03637 Fuchs, 61

C4H5
+ +C4H8 ^C6H8

+ +

03637 Fuchs, 61
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C4H5

+ +C 4H 8

03637

C4H6
+ +C 4H6

03093

C4H6
+ +C 4H6

03093

C4H6
+ +C 4H6

03093

>C 7
H 7

+ +

Fuchs, 61

> C3H3 +

Koyano, 66

»C4 H+ +

Koyano, 66

Koyano, 66

C4H6
+ +C 4H6 ->C5H6

+ +

03093 Koyano, 66

03104 Melton, 64

03327 Barker, 58

c4h6
+ +c 4h6 -*c 5 h; +

03093 Koyano, 66

03104 Melton, 64

03327 Barker, 58

C4H6
+ +C 4H6 ->C6H6

+ +

03104 Melton, 64

03327 Barker, 58

C4H6
+ +C4H6 ^C6HJ +

03093 Koyano, 66

03104 Melton, 64

03327 Barker, 58

+C4H£ + C4H6
—

03093 Koyano, 66

03104 Melton, 64

03327 Barker, 58

C4H6
+ +C 4H6 ^C 7H9

+ +

03093 Koyano, 66

03104 Melton, 64

03327 Barker, 58

C4H7
+ C4H8

03637

C4H7
+ C 4H8

03637

C4Hg + C4H8

03637

C 4 HJ + C 4H8

03637

C 4H8 + C 4H 8

03637

C4H 8
+ C 4H8

03637

>C 5H7

+ +
Fuchs, 61

>C6H9
+ +

Fuchs, 61

>C5H8
+ +

Fuchs, 61

>C 5H9
+ +

Fuchs, 61

> C 5 Ht0+

Fuchs, 61

Fuchs, 61

C4H8
+ C 4H 8

03637

C4 HJ + C 4H8

03094

> C6 H^ 2
+

Fuchs, 61

Koyano, 66

C4HS
+ +

03127 Sieck, 68

C4H9 + C 2H4

04248

C4H9 + C 2H4

04248

C4H9 + C 2H4

04248

C5H3 + C 6H6

03857

C6H4 + C 6H6

03857

C6H4 + C6H6

03857

QH5 + C 6H6

03857

C6H5
+ +C 6H6

03857

QH5 + C 6H6

03857

N+ + H, N
03043

N+ + N —>• N"1

03866

N+ + N H 3
->

03366

-> C6H9
+ +

Burt, 70

+ C6 Ht 1
+

Burt, 70

Burt, 70

->CUHJ +
Lifshitz, 69

-> C 12H8 +

Lifshitz, 69

~* C 12 Hi 0

Lifshitz, 69

-> C 10H9 +
Lifshitz, 69

-» C 12H9 +
Lifshitz, 69

-> C l2
H^!

Lifshitz, 69

H+ +

Fehsenfeld, 67

Belyaev, 69

N2H+ +
Derwish, 63

N+ + N2
-> N2

+ +

03222 Potter, 54

04595 Maier, 71

04600 Murad, 70

N+ + N 2

04252

N 3

+

Good, 70

H20 + +N + + H 20
03424 Turner, 68

NHCO^COH
03039 Fehsenfeld, 66
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N + + N O N 0+ +
03080 Goldan, 66

03139 Turner, 66

N + + N
20 -> N 0+ +

03032 Derwish, 64

N + + N 20 ->

04533 Howard, 70

N + + 0 2
-> N 0+ +

03048 Fite, 62

03080 Goldan, 66

03131 Stebbings, 66

03195 Aquilanti, 66

03358 Warneck, 67

N H+ + N H, N2H + +

N + + O, 0£ +

03080

03131

03195

03222

03358

04594

N + + 0 2
->

03407

04266

04268

N+ + C 0 2
^

03039

Goldan, 66

Stebbings, 66

Aquilanti, 66

Potter, 54

Warneck, 67

Pharo, 71

Dunkin, 68

Farragher, 70

Johnsen, 70

COJ +

Fehsenfeld, 66

03366 Derwish, 63

N H + + N H, N2H 2
+

03366 Derwish, 63

N H + + N H, N 2H 3

+ +

03366 Derwish, 63

N H+ + N, N 2H
+ +

03043 Fehsenfeld, 67

N Hi + H, NH3
+

03043 Fehsenfeld, 67

NHJ+NH.
03366

04390

N H2
+ N H3

03423

04390

N H 2
+ + N H3

03366

N H 2
+ N H 3

03366

NHJ+N H3

04574

>NHJ +
Derwish, 63

Huntress, 71

> N HJ +

Gupta, 67

Huntress, 71

>N2H3
+ +

Derwish, 63

> N2H4
+ +

Derwish, 63

Ryan, 70

N+ + S F6
-> S F5

+ +

04572 Fehsenfeld, 70

N+ + C Cl4 CP +

03324 Weiner, 64

N+ + C Cl4 -
03324

N+ + C Cl4 -
03324

C CP +

Weiner, 64

N CP +

Weiner, 64

N + + C Cl4
-> N C CP +

03324 Weiner, 64

N + + C Cl4 C Cl2

+ +

03324 Weiner, 64

N H3

+ + D2
-> N H3D

+ +

03074 Giardini - Guidoni, 60

N H3
+ N H3

-> N H3

+ +

04390 Huntress, 71

N H3
+ N H 3

03028

03074

03091

03225

03366

03423

04390

>NHJ +

Chupka, 68

Giardini - Guidoni, 60

Ryan, 65

Dorfman, 59

Derwish, 63

Gupta, 67

Huntress, 71

N + + C Cl4
-> C Cl3

+ +

03324 Weiner, 64

N H 3

+ + N H 3

04574

>NHJ +
Ryan, 70

N H+ + H 2 N H 2 +

03043 Fehsenfeld, 67

N H 3
+ + H 2

0 -> N H4
+ +

03028 Chupka, 68

14



N H+ + H 20 H30
+ +

03028 Chupka, 68

H C N+ + D2
-> H C N D + +

03103 Martin, 60

03198 Kubose, 63

C 2H3N+ + H 2 ^ C 2H4N + +
03103 Martin, 60

C 2H3N+ + D 2 ^ C 2H3D N + +

03083 Harrison, 67

03103 Martin, 60

03364 Shannon, 65

C 2H3N+ + C H4 ^ C 2H4N
+ +

03103 Martin, 60

C H3C N+ + C H3C N —» C 2H4N
+ +

03221 Harrison, 66

03423 Gupta, 67

N2 + H 2
-» H + +

03140 Vance, 66

NJ + H2 H+
2 +

03140 Vance, 66

N 2
+ H 2

-» N 2H
+ +

03043 Fehsenfeld, 67

03048 Fite, 62

03082 Gutbier, 57

03097 Aquilanti, 65

03198 Kubose, 63

03863 Bowers, 69

04102 Bowers, 69

NJ + H D -> N 2H+ +

03420 Henglein, 65

03863 Bowers, 69

04102 Bowers, 69

N2 + H D —> N 2D
+ +

03420 Henglein, 65

03863 Bowers, 69

04102 Bowers, 69

N£+ D2
-> N 2D

+ +
03077 Giese, 63

03120 Schissler, 56

03138 Turner, 65

03198 Kubose, 63

03218 Homer, 64

03863 Bowers, 69

04102 Bowers, 69

N2

+ + C D4 -+ N 2D
+ +

03083 Harrison, 67

03125 Shannon, 67

N+ + N 2
-» N + +

03192 Maier, 67

04597 Maier, 71

NJ + N2
-> N + +

03196 Leventhal, 67

03869 Ryan, 69

N2

+ + N 2
-> N 2

+ +

03099 Leventhal, 67

03222 Potter, 54

03632 Moran, 68

03869 Ryan, 69

N2
+ N 2

-» N 3
+

03108 Saporoschenko, 65

03150 Cress, 66

03196 Leventhal, 67

04597 Maier, 71

N 2

+ + N 2
-> N4

+

03108 Saporoschenko, 65

NJ + O -> 0 + +

03078 Roth, 62

NJ+O^NO+ +

03046 Fehsenfeld, 65

04250 Fehsenfeld, 70

04594 Pharo, 71

N+ + H 20 -> N 2H
+ +

03123 Shahin, 67

H 20 -> H 20
+ +

03123 Shahin, 67

03424 Turner, 68
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N 2

+ + H 20
04533 Howard, 70

NJ + C 0 -> C 0+ +

03039 Fehsenfeld, 66

Nj + N 0 -» N 0 + +
03080 Goldan, 66

03139 Turner, 66

04250 Fehsenfeld, 70

N,+ + N,0 -> N 0+ +

03032 Derwish, 64

32
-> N 0+ +

03123 Shahin, 67

03193 Warneck, 67

3 2 0 2

+ +

03034 Fehsenfeld, 65

03048 Fite, 62

03080 Goldan, 66

03123 Shahin, 67

03131 Stebbings, 66

03193 Warneck, 67

03195 Aquilanti, 66

03222 Potter, 54

03358 Warneck, 67

03407 Dunkin, 68

03868 Romling, 69

04105 Ferguson, 69

04266 Farragher, 70

04594 Pharo, 71

N2

+ + 02
^

04268 Johnsen, 70

N2

+ +C02^C02
+ +

03039 Fehsenfeld, 66

N 2

+ + Na -> Na+ +

03625 Farragher, 69

N£ + S F6
-> S F£ +

04572 Fehsenfeld, 70

N2

+ + C Cl4
-> CP +

03324 Weiner, 64

N2

+2 + C Cl4 ^ CP +
03324 Weiner, 64

Njt + C Cl4 -3

03324

NJ
2 + C Cl4

-

03324

N 2

+ + C Cl4 -i

03324

N2

+2 + C Cl4
-

03324

N2
+ + C Cl4

-
03324

N 2

+2 + C Cl4
-

03324

N£ + C Cl4
-

03324

N2
+2 + C Cl4 -

C CP +

Weiner, 64

> C CP +
Weiner, 64

N CP +

Weiner, 64

> N CP +
Weiner, 64

N C CP +

Weiner, 64

> N C CP +

Weiner, 64

C C1J +

Weiner, 64

> C Cl2

+ +

N2

+ + C Cl4

03324 Weiner, 64

: c\t +
03324 Weiner, 64

N 2

+2 + C Cl4
-

03324

HNJ+C H4

04248

H N2

+
+ H20
03123

04248

H N 2
+ N 20

C +

Weiner, 64

C H 5

+ +

Burt, 70

H30
+ +

Shahin, 67

Burt, 70

H N,0+ +

04248 Burt, 70

H N 2 + C 0 2

04248

H C 0 2 +
Burt, 70

N3

+ + 0 2

03195 Aquilanti, 66

N3 Ht0 + N O
04529

N2H7
+ +

Puckett, 71

N4
+ +N2

03108

03403

03409

N4
+ + N 2

^
04575

N4
+ + H20

N 2

+ +

Saporoschenko, 65

Varney, 68

Mc Knight, 67

Payzant, 70

H20+ +
04252 Good, 70
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n; + o 2
-> o 2

+

03123 Shahin, 67

03195 Aquilanti, 66

04568 Dunkin, 71

+ N H,
4 1 J 0

—

N

3 H|0
+

04529 Puckett, 71

0+ + H ^ H + +

03130 Stebbings, 68

0 + + H 2
-» 0 H+ +

03043 Fehsenfeld, 67

0 + + N 2
-» N 2

+ +

03131 Stebbings, 66

03222 Potter, 54

0+ + N 2
-> N 0+ +

02985 Bohme, 67

03112 Nakshbandi, 67

03119 Sayers, 64

03122 Schmeltekopf, 67

03131 Stebbings, 66

03135 Talrose, 62

03143 Batey, 65

03148 Copsey, 66

03195 Aquilanti, 66

03354 Schmeltekopf, 68
ADO C O warneck, 6/

03407 Dunkin, 68

03425 Giese, 66

04105 Ferguson, 69

04594 Pharo, 71

0+ + H20 -» H20+ +

03424 Turner, 68

0+ + H20 ->

04533 Howard, 70

0+ + N 0 -> N 0+ +
03080 Goldan, 66

03139 Turner, 66

04532 Dunkin, 71

0+ + N 20 -> N20+ +
03032 Derwish, 64

04532 Dunkin, 71

0+ + N
20 -* OJ +

03032 Derwish, 64

o- + 0 2

02985

03036

03048

03112

03119

03128

03131

03143

03148

03195

03222

03358

03407

04105

04291

04594

0 2

+

Bohme, 67

Fehsenfeld, 65

Fite, 62

Nakshbandi, 67

Sayers, 64

Smith, 68

Stebbings, 66

Batey, 65

Copsey, 66

Aquilanti, 66

Potter, 54

Warneck, 67

Dunkin, 68

Ferguson, 69

Varney, 70

Pharo, 71

OHC0 2 ^OJ +

03038 Fehsenfeld, 66

03118 Paulson, 66

03407 Dunkin, 68

0+ + C 02
-»

04256

04267

04268

04270

0 + + N 0 2
—

s

04532

0 + + SF6
^

04572

Schildcrout, 69

Schildcrout, 70

Johnsen, 70

Kanomata, 69

N02

+ +
Dunkin, 71

Fehsenfeld, 70

OHHH,-* H,0 + +L 2

03043

O H+ + H 20

Fehsenfeld, 67

H30 + +

03360 Thynne, 66

03423 Gupta, 67

03861 Fluegge, 69

04295 Ryan, 70

O W + 0 2
-

03043

0 2

+ +
Fehsenfeld, 67

O H+ + Hg -> O Hg+ +

03201 Herman, 63

H 20 + + H 2
-

03043

H 20 + + D 2
-i

03198

H 30 + +

Fehsenfeld, 67

H20 D + +

Kubose, 63
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H,0 + + H 20 H,0 + +

03085 Henglein, 59

03091 Ryan, 65

03096 Lampe, 57

03123 Shahin, 67

03134 Talrose, 60

03201 Herman, 63

03360 Thynne, 66

03423 Gupta, 67

03424 Turner, 68

03861 Fluegge, 69

04252 Good, 70

04295 Ryan, 70

H20+ + N 0 —> N 0 + +

03424 Turner, 68

H,0 + + o 2
-> ot +

03043 Fehsenfeld, 67

03424 Turner, 68

H20+ + Hg^OHHg+ +

03201 Herman, 63

H30
+ + N 0 -> N 0 + +

03424 Turner, 68

0 D + + D20 D 30
+ +

03360 Thynne, 66

03423 Gupta, 67

D,0 + + H2
-» H D20+ +

03096 Lampe, 57

03198 Kubose, 63

D
2
0+ + D 20 -» D30+ +

03096 Lampe, 57

03360 Thynne, 66

03423 Gupta, 67

+ H 2
^ C 0 H + +

03043 Fehsenfeld, 67

03091 Ryan, 65

03198 Kubose, 63

+ D 2
^ C O D + +

03083 Harrison, 67

03084 Hand, 64

03120 Schissler, 56

03198 Kubose, 63

03364 Shannon, 65

c 0+ + C D. --> C O D+ +

03083

03125 Shannon, 67

03221 Harrison, 66

c 0 + + CO-» c + +

03196 Leventhal, 67

c 0+ + C O -> c,o + +
03196 Leventhal, 67

C0+ + C0^ C 20 2

+

03368 Saporoschenko, 68

C 0 + + 0 2
-> 0£ +

03040 Fehsenfeld, 66

04267 Schildcrout, 70

C 0 + + C 0 2
-> C 02

+ +
03040 Fehsenfeld, 66

04267 Schildcrout, 70

C 0+ + C 0 2
->

04256 Schildcrout, 69

C 0 + + Na -> C Na+ +

03086 Herman, 65

CO+ +SF6 ^SF5
+ +

04572 Fehsenfeld, 70

C 0 + + K —> C K+ +

03086 Herman, 65

CO+ + K^OK+ +
03086 Herman, 65

C H 0 + + H 20 -> H30 + +

03363 Pritchard, 68

C H 0 + + C H20 -> C H 20 H+ +

03363 Pritchard, 68

C H 0 + + C 2H40 -> C 2H 50+ +

03363 Pritchard, 68

CHOU C 2
H60 -> H 7C 20

+ +

03363 Pritchard, 68

C H 0 + + H C 02C 2H3
-» H5C 3OJ +

03363 Pritchard, 68

C H20 + + C H20 -> C H 20 H+ +

03363 Pritchard, 68

C H20 H + + C H30 H -> C H30 H£ +

03423 Gupta, 67
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C H30 H+ + C H30 H -» C H30 H 2

+ +

03120 Schissler, 56

C H30 H+ + C H30 H -> C H30 H+ +

03423 Gupta, 67

C H30 H+ + c D30 H -> C H30 H2

+ +
03332 Theard, 62

C D20 H+ + c D30 H-» C D30 H 2

+ +
03423 Gupta, 67

C D 30 H+ + c D30 H C D30 +

03332 Theard, 62

03423 Gupta, 67

C DjO H+ + c D
30 H -± C D3O H D + +

03332 Theard, 62

03423 Gupta, 67

C 2H30+ + Hg -> C H20 Hg+ +

03086 Hernan, 65

C2H40+ + C 2H40 -> C 2H 50 + +

03363 Pritchard, 68

C2H60+ + C 2H60 -> C 2H 70
+ +

03221 Harrison, 66

03423 Gupta, 67

C2H50 H+ + Hg ^ C H3 0 Hg+ +
03086 Herman, 65

C 2H50 H+ + Hg -> C 2H40 Hg+ +
03086 Herman, 65

C 2D3H30
+ + C 2D 3

H 30 -> C 2D 3H40
+ +

03221 Harrison, 66

C 2D 3H 30
+ + C 2

D sH 30 -» C 2
D4H 30+ +

N 0+ + Ar N+ +

04582 Tiernan, 70

N 0+ + Ar -> 0+ +
04582 Tiernan, 70

HNO + + NO^NO + +

04248 Burt, 70

N20+ + H
2 ^ N20 H + +

03043 Fehsenfeld, 67

N20 H3
+ + N H3 N H4

+ +

04529 Puckett, 71

02
+ + H2 ^ 0 2H+ +

03082 Gutbier, 57

03097 Aquilanti, 65

O; + H2
-^ 0 2H+ +

03198 Kubose, 63

02

+ + H2 ^
03043 Fehsenfeld, 67

OJ + D2 ^ 02D
+ +

03198 Kubose, 63

02

+ +N N 0 + +
03080 Goldan, 66

0 2

+ + N 2 NJ +

03222 Potter, 54

04101 Ryan, 69

0,
+ +N,-*NO+ +

03123

03358

Shahin, 67

Warneck, 67

OJ+NO^NOH
03221 Harrison, 66 03080 Goldan, 66

N 0+ + N O -

03632

04582

-» N+ +

Moran, 68

Tiernan, 70

03139

03358

04250

Turner, 66

Warneck, 67

Fehsenfeld, 70

NOHNO--> 0+ + 0+
2
+ N O ->

03632 Moran, 68 04268 Johnsen, 70

04582 Tiernan, 70
ot + 0 2

-> 0 + +

NOHNen N+ +
03632 Moran, 68

04582 Tiernan, 70
0 2

+ + 0 2
-> 0 +

2
+

NOUNa^ Na+ + 03222 Potter, 54

03625 Farragher, 69 04291 Varney, 70

N 0+ + S F, SF+ +

04572 Fehsenfeld, 70
0+

2
+0

2

03196 Leventhal, 67

499-126 OL - 73 - 4
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0,
+ + Ne ^ 0 + +

04582 Tiernan, 70

01 + Na Na+ +
03625 Farragher, 69

01 + Na Na 0+ +
03406 Rol, 68

03625 Farragher, 69

01 + S F6 S F5

+ +
04572 Fehsenfeld, 70

0£ + Ar -* 0 + +

04582 Tiernan, 70

01 + Ar 0 + +

03632 Moran, 68

NO£+NO^NO + +

03967 Fehsenfeld, 69

H2N 02

+ + N H3
-> N H: +

04573 Fehsenfeld, 70

H2N 0 2

+ + N 0-> N2 OJ +
04588 Puckett, 71

N202

+
+ NH3

-

04529 Puckett, 71

N20 H3

+ +

H2N 01 +N2
0+ + H 20

04251 Puckett, 70

04588 Puckett, 71

N202

+ + NO^NO+ +
04529 Puckett, 71

04588 Puckett, 71

H402

+
+ H20 -> H50£ +

04253 Good, 70

04591 Fehsenfeld, 71

C 0 2

+ + H 2
-> C 0 2

H+ +

03043 Fehsenfeld, 67

03082 Gutbier, 57

"03198 Kubose, 63

C 01 + D 2
^ C 0 2D

+ +

03083 Harrison, 67

03198 Kubose, 63

03364 Shannon, 65

C 01 + C D4 ^ C 0 2D
+ +

03083 Harrison, 67

03125 Shannon, 67

C 02 + N ->

04250 Fehsenfeld, 70

C 01 + o -> 0 + +

04250 Fehsenfeld, 70

coi+o->oi +

04250 Fehsenfeld, 70

COJ+NO->NO+ +
04250 Fehsenfeld, 70

C 01 + 0 2 01 +

04250 Fehsenfeld, 70

04267 Schildcrout, 70

C Ol 2 + C 0 2

04256 Schildcrout, 69

N 202

+
+ 0 2

-* 04
+ +

04249 Adams, 70

H 20
+
3 + H 20 H30+ +

04253 Good, 70

04591 Fehsenfeld, 71

H20£+ H 20 -> ^0^ +

04253 Good, 70

04591 Fehsenfeld, 71

H2 Ol + H 20
04253

H6 OJ + H 20
04253

•h4o4
+ +

Good, 70

- H 70 3

+ +
Good, 70

H4N 0 3

+ + N H3
-> H6N 0 + +

04573 Fehsenfeld, 70

H4N 03
+ + N O -> H2N 0 2

+ +
04588 Puckett, 71

C N 03 + N H3
—> N2H30 + +

04568 Dunkin, 71

CNOJ+ H 2 0 -> H 2N 01 +

04568 Dunkin, 71

CNOJ+NO^ N 20 2

+ +
04568 Dunkin, 71

N2 OJ + H20 -* H2OJ +
04249 Adams, 70

N203

+ + S02 -^S04
+ +

04249 Adams, 70
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0J+ H20^ H2 0£ +

04253 Good, 70

04591 Fehsenfeld, 71

O: + N 20 N20
+
3 +

04249 Adams, 70

o: + s o2 s o:

+

04249 Adams, 70

H40; + H 20^ HjO^ +

04253 Good, 70

h4o;+ H 20^ H60 3

+ +

04253 Good, 70

H404
+ + H 20 -> H605

+ +

04253 Good, 70

H,0:+ N O ^ H 7
0+ +

04588 Puckett, 71

H6N 04
+ +NH3

-> H8N 0 2

+ +

04573 Fehsenfeld, 70

H6N 04
+ + H 2

0-> H30
+ +

04251 Puckett, 70

H6N OJ+ H 2
0-» H70 3

+ +

04588 Puckett, 71

04592 Fehsenfeld, 71

H6N O: + N O ^ H4N 0 +
3 +

04588 Puckett, 71

C F+ + C3F8 C F^ +
04589 Su, 71

C F+ + C 3F8 C 2F: +

04589 Su, 71

C F+ + C 3F8 C3F} +

04589 Su, 71

C H3F
+ + C H3F -» C H3F H + +

04280 MarshaU, 70

C H3F
+ + C H3F -» C 2H4F

+ +

04280 MarshaU, 70

C H3F H + + C H3F -> C 2H6F
+ +

04280 Marshall, 70

C 3F8 C F£ +
04589 Su, 71

C F2
+ C 3F8

> C 2F4 +

04589 Su, 71

C F2
+ C 3F8

—> C 2 F£ +
04589 Su, 71

C F2 + C 3F8 > C 3F7
+

04589 Su, 71

CF2
++M^CP +

04589 Su, 71

C 2F2
+ C 3F8

> C F3
+

04589 Su, 71

CF3
+ +C 3F 8 ^C 2

F5
+ +

04589 Su, 71

CF3
+ +C 3F8 ^C 3F? +

04589 Su, 71

C 2F3
+ +C 3F8 ->C 3F7

+ +

04589 Su, 71

c 2f; + M -> C F+ +

04589 Su, 71

C 2
F4

+ + M C F+ +

04589 Su, 71

C 2F: + M C F+ +

04589 Su, 71

C2FJ + M -> C F3

+ +
04589 Su, 71

C2FS
+ +C3F8 -^C3F} +

04589 Su, 71

C 2F+ + M C F3
+

04589 Su, 71

C3FJ + M -> C 2F2

+ +

04589 Su, 71

C3F} + M -> C F3

+ +

04589 Su, 71

C 3F} + M -> C 2F+ +

04589 Su, 71

Ne+ + H 2
-» H+ +

03153 Friedman, 65

Ne+ + H2
-> Ne H+ +

03082 Gutbier, 57

03097 Aquilanti, 65

03120 Schissler, 56

03133 Stevenson, 58
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Ne+2 + H 2
^

03097 Aquilanti, 65

Ne+ + CH4^CH+ +
03325 Hertel, 65

Ne+ + CH4 ^C H2

+ +

03325 Hertel, 65

Ne+ + C H4
->

04570 Jones, 71

Ne + + C 2H 2

04570 Jones, 71

Ne+ + C 2H4

03199 Franklin, 61

Ne+ + C 2
D 2
^

04570 Jones, 71

Ne+ + N 2
^ N + +

03100 Maier, 64

Ne+ + N 2
^ N2

+ +

03852 Schlumbohm, 68

Ne+ + N 2

04104 Schlumbohm, 69

Ne+ + H20 -»

04533 Howard, 70

Ne + + C O C + +

03076 Giese, 63

Ne+ + N O -> N+ +
03197 Moran, 66

Ne+ + 0 2 0£ +

03852 Schlumbohm, 68

Ne+ + 0 2
->

04104

04283

Ne + + C 02
->

03852

Ne+ + C 0 2
^

03852

Schlumbohm, 69

Bolden, 70

c 0+ +
Schlumbohm, 68

COJ +

Schlumbohm, 68

Ne+ + C 0 2
->

04104 Schlumbohm, 69

Ne+ + Ne -» Ne+ +

04255 Kaneko, 69

04270 Kanomata, 69

04577 Jones, 70

Ne H+ + H 2
->

04285 Adams, 70

Ne H 2

+ + H 2
->

04285 Adams, 70

He Ne + + Ne -> Ne£ +

04289 Bohme, 70

04602 Veatch, 70

Ne£ + H 2
-»

04285 Adams, 70

Ne2

+ + N 2
-> N£ +

04289 Bohme, 70

Ne 2

+ + C O -> C 0 + +

04289 Bohme, 70

Ne2

+ + N O -> N 0 + +

04289 Bohme, 70

Ne£ + 0 2
-> 0 + +

04289 Bohme, 70

Ne£ + 0 2
^ 0£ +

04289 Bohme, 70

Nej + C 0 2 0+ +

04289 Bohme, 70

NeJ + C 0 2
-> C 0 + +

04289 Bohme, 70

Ne£ + C 0 2
-> C +

04289 Bohme, 70

Ne£ + Ar -» Ar+ +

04289 Bohme, 70

Ne2

+ + Kr -> Kr+ +

04289 Bohme, 70

Ne2H
+ + H 2

^
04285 Adams, 70

Na+ + NO^
04596 Johnsen, 71

Na+ + 0 2
->

04596 Johnsen, 71

Na+ + 0 3
-> Na 0 + +

03405 Ferguson, 68

Mg+ + 0 3
-> Mg 0 + +

03405 Ferguson, 68

Mg 0 + + O -> Mg+ +

03405 Ferguson, 68



Si
+ + 0 2

-> Si 0 + +

04269 Fehsenfeld, 69

Si H£ + Si H 4
-> Si H 3

+ +

03088 Hess, 66

Si H 2

+ + Si H 4 ^ Si2H + +

03088 Hess, 66

Si H£ + Si H 4 ^ Si2 H^ +

03088 Hess, 66

Si H++ Si H 4 -^ Si2 H£ +

03088 Hess, 66

Si H+ + Si H 4 -> Si2 HJ +

03088 Hess, 66

Si H£+ Si H4^ Si 2H£ +

03088 Hess, 66

Si D+ + Si D4 Si2 D+ +

03088 Hess, 66

Si D£+ Si D4 ^ Si2 D+ +

03088 Hess, 66

Si D++ Si D4 ^ Si2 D; +

03088 Hess, 66

Si 0 + + N -> N 0+ +

04269 Fehsenfeld, 69

Si 0 + + N -> Si
+ +

04269 Fehsenfeld, 69

Si 0 + + O -> Si
+ +

04269 Fehsenfeld, 69

PHJ+ D
2

P H3D
+ +

03074 Giardini - Guidoni, 60

P H3

+ + P H 3 P h: +

03074 Giardini - Guidoni, 60

H S + + H 2 S H3 S
+ +

03423 Gupta, 67

H2 S
+ + D 2 H2 S D+ +

04245 Ding, 69

H2 S
+ + C H4

-+ H3 S
+ +

03189 Field, 58

H2 S
+ + C D4

-> H
2
D S + +

03189 Field, 58

H 2 S
+ + H 2 S H 3 S

+ +

03189 Field, 58

03423 Gupta, 67

S 0:+ H 20 -> H 2 0£ +

04249 Adams, 70

SF3

h +NO->NO + +

04572 Fehsenfeld, 70

SF4 + NO->NO + +

04572 Fehsenfeld, 70

S FJ + 0 2
-> S FJ +

04572 Fehsenfeld, 70

SF++NO^NO + +
04572 Fehsenfeld, 70

S F+ + 0 2
-> 0£ +

04572 Fehsenfeld, 70

CS 2

+ + C 5H 12 ^ C 5 H[ 2
+

03333 Beolrijk, 62

H CP + C H4 -> H 2 C1
+ +

03189 Field, 58

H CP + C D 4
-> H D CP +

03189 Field, 58

H CP + H CI -> H 2CP +

03120 Schissler, 56

03133 Stevenson, 58

03189 Field, 58

H CP + Ar -> Ar H + +

03120 Schissler, 56

C H2CP + C H3 C1 -> C H 3 C1 H + +

03423 Gupta, 67

C H3CP + C H3 C1 -> C H 3 C1 H+ +

03423 Gupta, 67

C3H 7CP + C 3H 7C1^ C6 H 14CP +

03332 Theard, 62

Ar+ + H 2
-> Ar H + +

03041 Fehsenfeld, 66

03043 Fehsenfeld, 67

03074 Giardini - Guidoni,

03082 Gutbier, 57

03097 Aquilanti, 65

03132 Stevenson, 55

03133 Stevenson, 58

03198 Kubose, 63

03201 Herman, 63

04102 Bowers, 69
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Ar+ + H,

04409 Adams, 70

Ar+

Ar^

2 + H2
-*

03097

+ H D -j

03132

03133

03420

04102

Aquilanti, 65

Ar H+ +

Stevenson, 55

Stevenson, 58

Henglein, 65

Bowers, 69

Ar+ + H D -> Ar D + +

03132 Stevenson, 55

03133 Stevenson, 58

03420 Henglein, 65

04102 Bowers, 69

Ar+ + D, -> Ar D+ +

03077

03083

03132

03133

03198

03364

04102

Giese, 63

Harrison, 67

Stevenson, 55

Stevenson, 58

Kubose, 63

Shannon, 65

Bowers, 69

Ar+ + D 2
->

04409 Adams, 70

Ar+ + He -> He+ +

03362 Mahadevan, 68

Ar+ + C H4
-

03190

03224

03325

Ar+ + C H4
-

03190

03224

03325

Ar+ + C H4
-

03190

03325

Ar+ + C H4
-

03224

Ar+ + C H4
-

03224

Ar+ + C H4
-

03224

C HJ +
Melton, 60

Field, 62

Hertel, 65

C HJ +

Melton, 60

Field, 62

Hertel, 65

ch; +
Melton, 60

Hertel, 65

Ar H + +

Field, 62

Ar C H+ +

Field, 62

Ar C H 3
+ 4

Field, 62

Ar+ + C H4
->

04283 Bolden, 70

04570 Jones, 71

Ar+ + C 2H 2
-> C + +

03101 Maier, 65

Ar+ + C 2H 2
-

03101

Ar+ + C2H2
-

03101

Ar+ + C 2H2
-

03101

Ar+ + C 2H2
-

03101

Ar+ + C 2H2

C H+ +

Maier, 65

Q +

Maier, 65

C 2H+ +

Maier, 65

c2h; +
Maier, 65

Ar+ + C 2H4
-

03199

Ar+ + C 2H6
-

04570

04570 Jones, 71

Franklin, 61

Jones, 71

Ar+ + C 2D4
-

04570

Ar+ + N H 3
-

03074

Ar+ + NH}
-

04283

Ar+ + N 2
->

03041

03100

Ar+ + N 2
->

03194

03362

03853

04255

Ar+ + H 20 -
03424

Ar+ + H
20 -

04533

Jones, 71

Ar H + +

Giardini - Guidoni, 60

Bolden, 70

N+ +
Fehsenfeld, 66

Maier, 64

N+ +

Warneck, 67

Mahadevan, 68

Ong, 69

Kaneko, 69

* H 20+ +

Turner, 68

Howard, 70

Ar+ + C O -* C + +
03041 Fehsenfeld, 66

03076 Giese, 63

03194 Warneck, 67

Ar+ + C O -»

03853

C 0 + +

Ong, 69
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Ar+ + N O -> N 0 + +

03194 Warneck, 67

03853 Ong, 69

Ar+ + N 20 -» N 0 + +

03101 Maier, 65

Ar+ + 0 2
-> 0^ +

03041 Fehsenfeld, 66

03194 Warneck, 67

03853 Ong, 69

Ar+ + 02

04409 Adams, 70

Ar+ + C 0 2 C +

03041 Fehsenfeld, 66

03194 Warneck, 67

Ar+ + C H3F -*

04570 Jones, 71

Ar+ + P H3
-

03074

Ar H+ +

Giardini Guidoni, 60

Ar+ + S F6
-> S F£ +

04572 Fehsenfeld, 70

Ar+ + H CI -> Ar H+ +

03120 Schissler, 56

Ar+ + C H 3 C1 ->

04570 Jones, 71

Ar+ + C Cl4 -> Cl+ +

03324 Weiner, 64

Ar+ + C Cl4
-> C Cl+ +

03324 Weiner, 64

Ar+ + C Cl4
-» C C1J +

03324 Weiner, 64

Ar+ + C Cl4 -> C Cl3

+ +

03324 Weiner, 64

Ar+ + Ar -» Ar+ +

03114 Neynaber, 67

03326 Cramer, 59

03362 Mahadevan, 68

04100 Trujillo, 66

04577 Jones, 70

Ar+ + As H 3
^ Ar H+ +

03074 Giardini

Ar H + + H2
-> Hj" +

Guidoni, 60

03043 Fehsenfeld, 67

04409 Adams, 70

Ar H + + H 2

04285 Adams, 70

Ar H + + CH4
^

03408 Leventhal, 67

Ar H + + C 2H 2
^

03408 Leventhal, 67

Ar H + + C 2H4
->

03408 Leventhal, 67

Ar H + + C 2H6
^

03408 Leventhal, 67

Ar H + + C 3H8
^

03408 Leventhal, 67

Ar H+ + C 4H 8
->

03408 Leventhal, 67

Ar H + + C 4H 10
->

03408 Leventhal, 67

Ar H + + C 5H 12
-*

03408 Leventhal, 67

Ar H 2
+ H 2

04285 Adams, 70

Ar D + + D 2
-> D£ +

04409 Adams, 70

Ar N 2

+ + N
2
-> NJ +

03110 Munson, 62

ArCOUCO^ C 2 0$ +

04289 Bohme, 70

Ar Ne+ + Ar -> Ar2

+ +

02984 Bloomfield, 64

Ar+ + H 2
->

04285 Adams, 70

Ar2
+ +CO^CO+ +

04289 Bohme, 70

Ar
2

+ +CO^ArCO + +
04289 Bohme, 70

Ar
2
+ N O —> N 0+ +

04289 Bohme, 70

Ar2

+ +02^0^ +

04289 Bohme, 70

Ar2
+ +C02^C02

+ +
04289 Bohme, 70
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Ar2

+ + Kr -» Kr+ +

04289 Bohme, 70

Ar2H
+ + H 2

04285 Adams, 70

Kr+2 + H 2 Kr+ +

03097 Aquilanti, 65

Kr+ + D2 D 2

+ +

03101 Maier, 65

K+ + N O ->

04596 Johnsen, 71

K+ + 0 2
^

04596 Johnsen, 71

K+ + 03^KO+ +

03405 Ferguson, 68

K+ + K -* K + +

03365 Kushnir, 59

03855 Palyukh, 69

Ca+ + 0 3
-> Ca 0+ +

03405 Ferguson, 68

Fe + + 0 3 Fe 0 + +

03405 Ferguson, 68

As H+ + D 2
-> As H3D

+ +

03074 Giardini - Guidoni, 60

As + As H3
^ As H; +

03074 Giardini - Guidoni, 60

HBr+ + HBr^ H 2 Br
+ +

03120 Schissler, 56

03133 Stevenson, 58

H Br+ + Kr -> Kr H + +

03120 Schissler, 56

C H2 Br
+ + C 2H5Br -> C H Br2

+
03332 Theard, 62

C 2H5Br
+ + C 2H5Br -> C 4H9 Br

+ +
03332 Theard, 62

C 2
H5 Br

+ + C 2H5 Br -» C 4H 10 Br
+ +

03332 Theard, 62

C,H sBr
+ + C 2H5 Br -> C,H,Br? +

2 ii6 i

03332 Theard, 62

C 2H 5 Br
+ + C 2H5 Br -> C 4H 10 Br2

+

03332 Theard, 62

Kr+ + H2
-> Kr H + +

03082 Gutbier, 57

03097 Aquilanti, 65

03120 Schissler, 56

03133 Stevenson, 58

Kr+ + D
2
-> Kr D + +

03120 Schissler, 56

Kr+ + C H4
-> C H3

+ +

03104 Melton, 64

03224 Field, 62

03858 Durden, 69

Kr+ + C H4
-

03325

CH+ +
Hertel, 65

Kr+ + C H4
-> C H: +

03104 Melton, 64

03224 Field, 62

03325 Hertel, 65

03858 Durden, 69

Kr+ + C H4
->

04570 Jones, 71

Kr+ + C H4
-> Kr H + +

03224 Field, 62

Kr+ + C H4
-

03224

KrCH2
+ +

Field, 62

Kr+ + C H4
-> Kr C H3

+ +

03224 Field, 62

Kr+ + C 2H 2
->

04570 Jones, 71

Kr + + C 2H4
-^

03199 Franklin, 61

04570 Jones, 71

Kr+ + C 2H6
^

04570 Jones, 71

Kr+ + H 20 ->

04533 Howard, 70

Kr+ + N20 0 + +

03100 Maier, 64

Kr+ + N
20 N 0 + +

03100 Maier, 64

03101 Maier, 65

Kr+ + H Br -> Kr H + +

03120 Schissler, 56
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Kr+ + Kr Kr+ +

04577 Jones, 70

KrC 0 + + C 0-» C 2 0£ +

03110 Munson, 62

Ar Kr+ + Kr -> Kr£ +

04289 Bohme, 70

Kr+ + Xe Kr Xe+ +

03328 Kebarle, 67

Rb+ + Rb 2
Rb£ +

03098 Lee, 65

04106 Lee, 65

I
+ + Hg -> Hg+ +

03033 Edmonds, 64

C 2H5 I
+ + C 2 H5 I

—> C 4H 10 IJ

03104 Melton, 64

Xe+ + H 2 Xe H+ +

03097 Aquilanti, 65

Xe+2 + H2
->

03097

Xe+ + C H4
-

03325

Xe+ + C H4
-

03325

Xe+ + C H4
-

03224

Xe+ + C H4
-

03224

Xe+ + C H4
-

03224

Xe+ + C 2H4
-

03101

Xe+ + C 2H4
-

03101

Xe+ + C 2H4
-

03101

Xe+ + C 2H4
-

03101

Xe+ + C 2H4
-

03101

Xe + + C 2
H4

-

03199

Xe + +
Aquilanti, 65

» C H£ +

Hertel, 65

* c h: +

Hertel, 65

* Xe H+ +
Field, 62

* Xe C H+ +

Field, 62

Xe C H3

+ +

Field, 62

C H+ +

Maier, 65

C H£ +
Maier, 65

C 2H2
+

Maier, 65

C 2HJ +

Maier, 65

C 2H4
+ +

Maier, 65

Franklin, 61

Xe+ + Xe Xe+ +

03365 Kushnir, 59

Kr Xe + + Xe -> Xe 2

+ +

03328 Kebarle, 67

Cs + + Cs -> Cs + +

03365 Kushnir, 59

03856 Palyukh, 69

Cs+ + Cs 2
—> Cs 2

+

03098 Lee, 65

04106 Lee, 65

Ba+ + N O -*

04596 Johnsen, 71

Ba+ + 0 2
->

04596 Johnsen, 71

Hg+ + 0 2
-» O Hg+ +

03201 Herman, 63

Two Body, Negative Ion-Neutral

H" + H -> H 2
+ e +

03121 Schmeltekopf, 67

H" + He ->

04293 Bailey, 57

H" + H 20 -» O H~ +

03621 Stockdale, 68

04272 Stockdale, 69

H" + C O -> e +

04290 Dunkin, 70

H" + N O -> e +

04290 Dunkin, 70

H" + N20 -> O H" +

04290 Dunkin, 70

H" + 0 2
-> e +

04258 Bailey, 70

04290 Dunkin, 70

H" + 0 2
-> 0 2 +

04258 Bailey, 70

04282 Vogt, 70

H + 0 2
->

02979 Baker, 62
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H- + N 0 2
-> N +

04282 Vogt, 70

H" + Ne ^
04293 Bailey, 57

H- + Ar

04293 Bailey, 57

D~ + D 20 ^OD" +

03426 Paulson, 66

03621 Stockdale, 68

04272 Stockdale, 69

D" + 0 2
—> Oj +

04282 Vogt, 70

D" + N 0 2
-» N 02

" +

04282 Vogt, 70

C" + H 2 e +

04263 Fehsenfeld, 70

C" + CO^e +

04263 Fehsenfeld, 70

C~ + N20 ->

04263 Fehsenfeld, 70

c- + o 2
-> o- +

04263 Fehsenfeld, 70

C- + C02
-» e +

04263 Fehsenfeld, 70

N H2
+ C H30 H-+ C H3O- +

03331 Vogt, 67

N D2 + 02
-» 02

+
04282 Vogt, 70

O" + D 2
-» O D" +

03617 Martin, 68

03622 Martin, 67

O- + He -» e +

04257 Wynn, 70

O- + C 2H 2
-> C 2 H" +

04254 Stockdale, 70

0" + C 2H 2
-+ C 20 H" +

04254 Stockdale, 70

O- + C 2H 2
-» C2H2

0-

04254 Stockdale, 70

O- + C2H4 -» C2Ha +
04254 Stockdale, 70

0- + C 6H6 ^C6H4
- +

04254 Stockdale, 70

0- + C 6H6 ^C6H5
0- +

04254 Stockdale, 70

O- + C 2
D 2 CD" +

04254 Stockdale, 70

0" + C 2D 2 C 20 D" +

04254 Stockdale, 70

0- + C 6D6 -^C6D4
- +

04254 Stockdale, 70

O- + C 6D6 QDs O- +

04254 Stockdale, 70

0" + N -> e +

03042 Fehsenfeld, 66

03044 Fehsenfeld, 67

C N" + CI C N ->

04530 Di Domenico, 71

O" + H 2
-> O H" +

03042 Fehsenfeld, 66

03617 Martin, 68

03622 Martin, 67

0- + H s e +

03042 Fehsenfeld, 66

03220 Moruzzi, 66

03352 Moruzzi, 68

0~ + N 2
-> e +

03042 Fehsenfeld, 66

03854 Roche, 69

04287 Compton, 70

O- + O -> e +

03042 Fehsenfeld, 66

03044 Fehsenfeld, 67

O- + H 20
03867

OH- +
Vogt, 69
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0"+CO^e +
03042 Fehsenfeld, 66

03220 Moruzzi, 66

03352 Moruzzi, 68

03854 Roche, 69

O " + N O -» e +

03042 Fehsenfeld, 66

03352 Moruzzi, 68

O- + N 20 -> N O- +

03426 Paulson, 66

04272 Stockdale, 69

04276 Paulson, 70

O- + N 20 -» N2
0" +

03426 Paulson, 66

O" + N 20 02 +
04276 Paulson, 70

O" + 0 2
-> e +

03854 Roche, 69

04258 Bailey, 70

o- + 0 2 0 2 +

03144 Burch, 57

03426 Paulson, 66

03867 Vogt, 69

04258 Bailey, 70

04291 Varney, 70

04389 Snuggs, 71

04581 Kinsman, 70

O" + 0 2
-> e +

03042 Fehsenfeld, 66

04410 Fehsenfeld, 69

O" + C 0 2
-+ 02 +

04277 Paulson, 70

O" + C 0 2
-> C 0 2 +

04277 Paulson, 70

O" + N 0 2
-> 0 2 +

03426 Paulson, 66

O" + N 0 2
-> N 0 2 +

03085 Henglein, 59

03087 Rutherford, 67

03426 Paulson, 66

03623 Peuckert - Kraus, 66

03867 Vogt, 69

04272 Stockdale, 69

O- + C H 3N 0 2
-> C H 2N 02 +

03085 Henglein, 59

O- + C H 3N 0 2
-> C H N 02 +

03085 Henglein, 59

29

0" + 03
-> 03 +

03044 Fehsenfeld, 67

O" + Ne -> e +

04257 Wynn, 70

O-+CNCUOCN- +
03620 Diliard, 68

O" + Ar -> e +

04257 Wynn, 70

O" + Ar -» e +

03854 Roche, 69

O- + C H 3 I -> O I- +

03085 Henglein, 59

O" + I Br -> O I" +
03085 Henglein, 59

o- + i
2^or +

03085 Henglein, 59

O H" + He -> e +

03622 Martin, 67

04257 Wynn, 70

OH" + N^e +
03042 Fehsenfeld, 66

OH" + 0^e +
03042 Fehsenfeld, 66

OH- + 0 2 ^e +
04258 Bailey, 70

O H~ + 0 2
-> 0 2 +

04258 Bailey, 70

O H" + 0 2
->

02979 Baker, 62

O H~ + N 0 2
-» N 0 2 +

03087 Rutherford, 67

03867 Vogt, 69

O H" + C H 3 S H-» C H 3 S" +

03331 Vogt, 67

N 0" + N 20 -» N 2
0" +

04276 Paulson, 70

04278 Chantry, 69

NO" + N 20 -> N302

03628 Moruzzi, 68

N O- + 0 2 0 2 +

03042 Fehsenfeld, 66



NO' + C02 ^C02 +
04277 Paulson, 70

N 0~ + C 0 2
-» N 0 2

+

04277 Paulson, 70

N2
0- + 0 2 O3 +

04246 Ferguson, 69

0 2 + He -> e +

03622 Martin, 67

04257 Wynn, 70

02
" + N O- +

03042 Fehsenfeld, 66

02 + N e +

03042 Fehsenfeld, 66

03044 Fehsenfeld, 67

02 + O -> O" +

03042 Fehsenfeld, 66

0 2 + O e +

03042 Fehsenfeld, 66

03044 Fehsenfeld, 67

+ C O e +

03352 Moruzzi, 68

O2 + 0 2
-> e +

03154 Phelps, 61

03854 Roche, 69

04258 Bailey, 70

04410 Fehsenfeld, 69

0 2
+ 0 2

-> 0 2 +

04258 Bailey, 70

04291 Varney, 70

Oj + c o 2
-> c 02 +

04277 Paulson, 70

0 2
+ C 0 2

-> C Oj +

04277 Paulson, 70

0 2 + N 0 2
-> N 02 +

03087 Rutherford, 67

03151 Fehsenfeld, 68

0 2 + 03
-> O3 +

03044 Fehsenfeld, 67

o 2 + s o 2
-> s 02 +

04246 Ferguson, 69

0 2 + S 0 2
-> S Oj +

04246 Ferguson, 69

30

02 + S F6
-> S F~6 +

04572 Fehsenfeld, 70

H C 02 + S F6
-> S F5 +

04272 Stockdale, 69

N 02 + 0 3
-* N 03

- +
03151 Fehsenfeld, 68

C6H 5N 0 2 + S 02
-^ S 0 2

+
03085 Henglein, 59

03
- + N 2

->

04246 Ferguson, 69

Oj + C O ->

04246 Ferguson, 69

03
- + N O -> N 0 3

- +
03044 Fehsenfeld, 67

03 + C 02
-> C Oj +

03044 Fehsenfeld, 67

Oj + N 0 2
-> N 0 2 +

03087 Rutherford, 67

0 3
- + N 0 2

->

04246 Ferguson, 69

O3 + Si O -> Si O3 +

04246 Ferguson, 69

o3-+so 2 ^so4
- +

04246 Ferguson, 69

H2 C>3-+ C O -> C Ol +

04249 Adams, 70

H 2 03 + N O -> N O3 +

04249 Adams, 70

rLjOj + 0 2
-> O; +

04650 Parkes, 71

C O3 + O -> 0 2 +
03044 Fehsenfeld, 67

C O3 + N O -> N 0 2 +

03044 Fehsenfeld, 67

C O3 + N 0 2
—> N Oj +

04246 Ferguson, 69

N + N -»

04103 Fehsenfeld, 69

N Ol + O ->

04103 Fehsenfeld, 69

0^+ N 2
-^ N 20 2

+

04249 Adams, 70



O; + 0 -> Oj +

04103 Fehsenfeld, 69

0;+ H 20 H2 Oj +

04249 Adams, 70

04645 Phelps, 70

04650 Parkes, 71

o4-+co^co3
- +

04249 Adams, 70

O; + N 0 -> N Oj +

04103 Fehsenfeld, 69

04249 Adams, 70

0;+ N
20 -> N2 Oj +
04249 Adams, 70

0; + 0 2 0 2
+

04598 Mc Knight, 71

04645 Phelps, 70

04650 Parkes, 71

Oi+C02 ^CO; +

04103 Fehsenfeld, 69

04249 Adams, 70

H40;+G 2 ^H 20 3
- +

04645 Phelps, 70

C O; + O -> C Oj +

04103 Fehsenfeld, 69

CO4 + NO—>NOj +

04103 Fehsenfeld, 69

04249 Adams, 70

F" + N 0 2
-> N 0 2

+

03151 Fehsenfeld, 68

F" + Ar -> e +

04279 Mandl, 70

C4Fs+SF6 ->SF6
- +

04572 Fehsenfeld, 70

Si Fj + Si F4
-> Si F; +

04275 Mac Neil, 70

S" + H 2
-> e +

04265 Fehsenfeld, 69

S" + 0 2
-> e +

04265 Fehsenfeld, 69

s- + c 0 s -> s 2 +

03357 Dillard, 68

S" + CI C N ->

04530 Di Domenico, 71

H S" + N 0 2
-> N 0 2 +

03867 Vogt, 69

H S- + CI C N ->

04530 Di Domenico, 71

c s- + c s 2
-> c s 2 +

03623 Peuckert - Kraus, 66

S o- + 0 2
-> O2 +

04282 Vogt, 70

S O" + S 0 2
-> S 0 2 +

03085 Henglein, 59

03623 Peuckert - Kraus, 66

04272 Stockdale, 69

SFr+H
04572 Fehsenfeld, 70

S F5
- + O ->

04572 Fehsenfeld, 70

S Fg + H -> S F5 +

04572 Fehsenfeld, 70

S F; + O -> O- +

04572 Fehsenfeld, 70

S F; + 0 3 O3 +

04572 Fehsenfeld, 70

S F6
" + C 4F8 C4F« +

04572 Fehsenfeld, 70

SF6 + H Cl-> F2 C1" +

04272 Stockdale, 69

CI" + H -> e +

03042 Fehsenfeld, 66

Cl~ + N -» e +

03042 Fehsenfeld, 66

CI" + O -> e +

03042 Fehsenfeld, 66

CP + C 0 2
-> C 0 2 +

04277 Paulson, 70

CI" + N 0 2
-> N 02 +

03151 Fehsenfeld, 68

03867 Vogt, 69

04599 Lifshitz, 70

CI" + S F6
-> S F6

- +

04599 Lifshitz, 70

Br + N 0 2
-> N 0 2

+

04599 Lifshitz, 70
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Two Body, Excited Neutral-Neutral

H* + H2
-» H 3

+ + e

03029 Chupka, 68

He" + H -» H + +

04578 Shaw, 71

He* + H, m+ e +

04590 Sinda, 70

He* + H, e +

04284 Bolden, 70

He' + H 2
->

03191 Sholette, 62

He* + He -> He^ + e

03030 Dahler, 62

03137 Teter, 66

He* + C H4
-

04284

He* + N H 3
-

03090

He* + NH3
-

04284

He* + N,

e +

Bolden, 70

He+ + e +

Hotop, 67

e +

Bolden, 70

N£+ e +

03354 Schmeltekopf, 68

04284 Bolden, 70

He* + N, n: +

03356 Benton, 62

He* + N 2
^

03191 Sholette, 62

He* + H 20 ^ He+ + e +

03090 Hotop, 67

He' + CO-*CO + + e +
04284 Bolden, 70

He* + C O -
03191 Sholette, 62

He* + C 2H sO H-» He+ + e +

03090 Hotop, 67

He* + N O -+ N 0 + + e +

04284 Bolden, 70

He* + 0 2
-* e +

04284 Bolden, 70

He* + 02
->

03191

He* + C 0 2
-

04284

He* + S 0 2
-

03090

He* + S F6
-

03090

He* + Ar ->

03633

04284

04590

He* + Ar ->

03191

03356

03361

He* + Kr -»

04284

04590

He* + Kr ->

03191

03356

He* + Xe -*

04284

- e +

Bolden, 70

He + + e +

Hotop, 67

He+ + e +

Hotop, 67

Ar+ + e +

Jones, 68

Bolden, 70

Sinda, 70

Ar+ +

Sholette, 62

Benton, 62

Biondi, 52

Kr+ + e +

Bolden, 70

Sinda, 70

Kr+ +

Sholette, 62

Benton, 62

Xe+ + e +

Bolden, 70

He* + Xe -> Xe + +
03191 Sholette, 62

03356 Benton, 62
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