AD=AL01 037  ARMY WMISSILE COMMAND REDSTOME ARSENAL AL DIRECTED E==€YC F/6 20/%
COMPILATION OF ATOMIC AND MOLECULAR DATA REVELANT TO GAS LASERS—-gTc (11
DEC 80 E w MCDANIEL: M R FLANNERY: E W THOMAS

UNCLASSIFIED ORSMI=-RH=81-4=VOL=~8

NL




FORM 1021, 1 JUL 79 PREVIOUS EDITION IS OBSOLETE

/ u
(A TECHNICAL REPORT RH-81-4
t COMPILATION OF ATOMIC AND MOLECULAR DATA RELEVANT TO
o) ﬂ GAS LASERS
o VOLUME VIII
= E. W. McDaniel, M. R. Flannery, and E. W. Thomas
< 1 School of Physics, Georgia Institute of Technoloagy
a ! Atlanta, Georgia 30332
S S. T. Manson
Physics Department, Georgia State University
Atlanta, Georgia 30303
[; J. W. Gallagher
} Joint Institute for Laboratory Astrophysics .
! University of Colorado
li\ Boulder, Colorado 80302 ELE-
{ T. A. Barr, Jr. and T. G. Roberts 198\
R Directed Energy Directorate JUL L
| US Army Missile Laboratory ‘l
]
1
‘i\ December 1980 i
i f
’ 1
V.S. ARMY MISSILE COMMAND L
Redstone Arsenal, Alabama 335809
g Approved for public release; Distribution unlimited.
l>
Q.
Lo
)
S W
— :
() 5
iu

81 7 02 07

[T VORTR, SRR =

‘&v




DISPOSITION INSTRUCTIONS

DESTROY THIS REPORT WHEN IT IS NO LONC ER NEEDED. DO NOT
RETURN IT TO THE ORIGINATOR.

DISCLAIMER

THE FINDINGS IN THIS REPORT ARE NOT TO BE CONSTRUED AS AN
OFFICIAL DEPARTMENT OF THE ARMY POSITION UNLESS SO DESIG- J
NATED BY OTHER AUTHORIZED DOCUMENTS.

TRADE NAMES

USE OF TRADE NAMES OR MANUFACTURERS IN THIS REPORT DOES
NOT CONSTITUTE AN OFFICIAL INDORSEMENT OR APPROVAL OF
THE USE OF SUCH COMMERCIAL HARDWARE OR SOFTWARE.




. ¥
/’L/, ’ . ‘l'v : ‘q VC,[ ~ !
_S!CUR!TY CLASSIFICATION OF THIS PAGE (When Data Entered) R
REPORT DOCUMENTATION PAGE BEF%%”JS:&}{%??O“
R LB R‘EPC{R)’ NUMBER 2. GOVT ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER
o/ || Technical Repovt, gH-81-4 * m) -41010R7
’ . TITLE U 5. 'TYPE OF REPORT & PERIOD COVERED
MPILATION OF ATOMIC AND OLECULAR QATA \
[p RELEVANT TO GAS "LASERS ¢ VOLUME VIII, Technical J¥ta
- S [ 6. FERFORMING ORG. REPORT NUMBER
/‘\ ¥ P 8. CONTRACT OR GRANT NUMBER(s)
1] EW. zacDan1e14fM R. IF1annery, E.W./Thomas, |
S.T. 4Mansong J.W./Gallaghery T.A. Barr, JIr. R
an oberts™
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAH ELEMENT. PROJECT, TASK
Commander, US Army Missile Command "‘““ UNIT NUMBERS
ATTN: DRSMI-R, Redstone Arsenal, AL 35898 / 7
11. CONTROLLING OFFICE NAME AND ADDRESS T DATHE
Commander, US Army Missile Command, ‘ J j Deconisupn®®80

ATTN: DRSMI-RP, Redstone Arsenal, AL 35898 {75 wuwseoF raGEs

14. MONITORING AGENCY NAME & ADDRESS(/! different trom Controlling Otlice) 18. SECURITY CLASS. (of this report)

Unclassified
15a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

18. OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

See Volume VI

19. KEY WORDS (Continue on reverae side if necessary and identity by block number)

Excitation Laser pumping mechanisms High energy electron beams
Tonization Heavy Nuclides High energy ion beams
Light nuclides

20. ANSTRACT (Cantiuue en reverse side i necosvary and identify by block number)

This volume and the succeeding volume are the seventh and the eighth in a
series that presents data relevant to research and development in the field of
gas lasers. Volumes I and Il are entitled, "Compilation of Data Relevant to
Rare Gas-Rare Gas and Rare Gas-Monohalide Excimer Lasers", December 1977.
Volumes III, IV, and V comprise a "Compilation of Data Relevant to Nuclear
Pumped Lasers", December 1978. Volume VI provides a "Cumulative Reactant

(ABSTRACT CONTINUED ON BACK)

DD .o, EDITION OF ! NOV 65 IS OBSOLETE

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entersd)

J0¢




——

-

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

ABSTRACT (CONTINUED)

Species Index for Volumes I-V of the Compilation of Data Relevant to Gas
Lasers", September 1979. These six volumes, authored by E.W. McDaniel
and other personnel at Georgia Tech, Georgia State University, the Joint
Institute of Laboratory Astropnysics (JILA), and theArmy Missile Command
(MICOM), were published as MIRADCOM Technical Report H-78-1 at Redstone
Arsenal, Alabama.

Volumes I and 1I were prepared in the context of the two most-used
techniques for gas laser pumping: electrical discharges and high intensity
high energy electron and ion beams. Heavy emphasis was placed on the rare
gases and halogens (atoms, molecules, and ions), and the rare gas-halides,
although a significant amount of material on other species was i1ncluded.
Yolumes III, IV, and V contain much information relevant to e’ectrical
discharges and high intensity, high energy electron and ion beams, but are
oriented toward a third pumping technique: nuclear pumping. Since nuclear
reactions may also become fnteresting in some form of hybrid laser where the
excitation and ionization produced by the reaction products might be used to
su?ply electrons for an electrical discharge laser or an initiator for a
pulsed chemical Taser, or as an initiator and sustainer for a continuous wave
(CW) chemical laser; data relevant to these systems was also included.

The presert volumes serve to update most of the areas covered in the
previous documents. Those areas not treated here are considered to have
been adequately dealt with earlier, as far as immediate data needs are
concerned. However, even in those areas where new data are not presented
here, references are given to past volumes in order to facilitate access
to the previous data. Another function of the present work is to expand
somewhat the scope of our data coverage, both with respect to atomic and
molecular structural properties and with respect to atomic collisions.
New species and sets of collision partners that have recently assumed
importance are treated here, and other systems that may become important
in the gas laser contex are given attention. A significant amount of new
material is also added to the chapter on surface impact phenomena, partly
because of current interest in hollow-cathode lasers.
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PREFACE

This valume and the suceeding volume are the seventh and the eighth
in a series that presents data relevant to research and development in
the field of gas lasers. Volumes [ and II are entitled, "Compilation
of Data Relevant to Rare Gas-Rare Gas and Rare Gas-Monohalide Excimer
Lasers", December 1977. Volumes III, IV, and V comprise a "Compilation
of Data Relevant to Nuclear-Pumped Lasers", December 1978. Volume VI
provides a "Cumulative Reactant Species Index for Volumes I-V of the
Compilation of Data Relevant to Gas Lasers", September 1979. These six
volumes, authored by E.W. McDaniel and other personnel at Georgia Tech,
Georgia State University, the Joint Institute of Laboratory Astrophysics
(JILA), and the Army Missile Command (MICOM), were published as MIRADCOM
Technical Report H-78-1 at Redstone Arsenal, Alabama.

Volumes I and Il were prepared in the context of the two most-used
techniques for gas laser pumping: electrical discharges and high
intensity, high energy electron and ion beams. Heavy emphasis was
placed on the rare gases and halogens (atoms, molecules, and ions),
and on the rare gas-halides, although a significant amount of material
on other species was included. Volumes III, IV, and V contain much
information relevant to electrical discharges and high intensity,
high energy electron and ion beams, but are oriented toward a third
pumping technique: nuclear pumping. Since nuclear reactions may
also become interesting in some form of hybrid laser where the
excitation and ionization produced by the reaction products might
be used to supply electrons for an electrical discharge laser or
an initiator for a pulsed chemical laser, or as an initiator and
sustainer for a continuous wave (CW) chemical laser; data relevant to
these systems was also included.

|
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The present volumeQ serve: to update most of the areas covered in
the previous documents. Those areas not treated here are considered
to have been adequately)dealt with earlier, as far as immediate data
needs are concerned.cSuch area; ing&ude all nuclear processes, and
atomic collisions occurring at Phigh™-energies, i.e., above about
100 eV impact energy. However, even in those areas where new data
are not presented here, references are given to past volumes in order
to facilitate access to the previous data. Attention should also be
called to another document that may prove hsefu] to those requiring
.data--"Bibliography: Sources of Information on Phenomena of Interest
in Gas Laser Research and Development", Technical Report RH-77-1, by
E.W. McDaniel, H.W. E1lis, F.L. Eisele, and M.G. Thackston, January
1977, US Army Missile Command, Redstone Arsenal, Alabama. A second,
updated edition of this bibliography will be published early in 198].

SkAnother function of the present voiume is to expand somewhat the
scope of our data coverage, both with respect to atomic and molecular
structural properties and with respect to atomic collisions (by the




T Jatter term, we mean two- and three- body collisions between electrons,

ions, atoms, molecules, and photons at impact energies sufficiently
low that nuclear forces are unimportant). New species and sets of
collision partners that have recently assumed importance are treated
here, and other systems that may become impcrtant in the gas laser
context are given attention., A significant amount of new material
is also added tv the chapter on surface impact phenomena, partly
because of current interest in hollow-cathode lasers,

In conclusion, we wish to thank C.F. Barnett, former Divector of
the Controlled Fusion Atomic Data Center at the Oak Ridge National
Laboratory, and E.C. Beaty, Chief of the Information Center at JILA,
for their cooperation and the use of their facilities. In certain
areas, our work would have been immensely more difficult without their
assistance. Chapter D on photon collision processes in gases was put
together with the aid of several scientists. Particularly significant
were the contributions of Dr. Joseph Berkowitz, of Argonne National
Laboratory, whose book Photoabsorption, Photoionization, and Photoelectron

Spectroscopy (Academic Press, New York, 1979) provided us with a wealth
of references and critically evaluated data on atoms and molecules.

We gratefully acknowledge being allowed access to the manuscript prior
to publication, as well as Dr. Berkowitz providing us with a number of
large-size versions of figures from his book. In addition, we acknow-
Jedge the contributions of Professor C.E. Brion, of the University of
British Columbia, for providing us with a complete set of reprints,
spanning a decade, of his very extensive work on partial and total
cross sections of atoms and molecules. Also, the expert help of
Professor H.W. E11is, of Eckerd College, St Petersburg, Florida, on
the transport properties of electrons, ions, and neutrais in gases

is gratefully acknowledged.
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-16cm2)

Cross Section (10

Tabular and Graphical Data C-1.1.

Semi-empirical (average) cross sections

for elastic scattering of electrons in Ne.

Electron Cross Electron Cross
Energy Section Energy Section
eV 10 16cm2 ev 10-160p2
20 3.444 200 1.398
30 3.170 300 1.120
49 2.999 400 0.9003
50 3.030 500 0.7620
bu 2.912 700 0.6191
70 2.797 1000 0.4556
80 2.680 2000 0.2856
90 2.563 3000 0.2095
100 2,447  emmmmmeemmmmmemmemenan
150 1.735
Cont. Next Column
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Reference:

F. J. de Heer, R. H. J. Jansen, W. van der Kaay, J. Phys. B 12,

979 (1979).

Electron Energy (eV)
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Tabular and Graphical Data C-1.2. Semi-empirical (average) cross sections

for elastic scattering of electrons in Ar.

Electron Cross Electron Cross

Energy Section Energy Section
eV 10'160m2 eV 10-16,,2
20 20.70 200 3.201
30 13.95 300 2.467
LY] 9.510 400 2.116
50 7.743 500 1.886
60 6.799 750 1.493
70 6.147 1000 1,274
80 5.489 2000 0.8037
90 5.010 3000 0.5741 '
100 4,861 = ecececccmsmcmcccemso——a-
150 3.794

Cont. Next Column
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Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12, |

979 (1979).
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Tabular and Graphical Data C-1.3. Semi-empirical (average) cross sections

for elastic scattering of electrons in Kr.

tlectron Cross Electron Cross

snergy Section knergy Section
eV 10 10ep? eV 10~ 0enm
29 20.11 300 3.,1b4
30 13.74 Luo 2.721
4y 10.58 500 2.373
50 9,090 1000 1,699
100 6,169 2000 1.12€
150 4,591 3000 0.9u17
200 3,677 ememmmemcec—cceemce—mae-

Cont. Next Column
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Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,

979 (1979).
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Tabular and Graphical Data C-1.4. Semi-empirical (average) cross sections

for elastic scattering of electrons in Xe.

Electron Cross Electron Cross
Energy Section Energy Section
ev 10™ 1002 ev 107 16cm?
20 27.66 400 3.752
30 26.75 500 3.338
60 4,587 700 2.834
100 4,825 1000 2.395
150 4.385 2000 1.649
200 4b.724 3000 1.379
300 3,834  meemmemmcecmeemeamee

Cont. Next Column
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-
o
l

Y 3 s s gl z Lo s sl : PR
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Reference : F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,
979 (1979). '
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Tabular Data C-1. 5, Cross sections for elastic scattering

for electrons incident on Hg.

Electron
Energy

Reference: K. Jost, and B. Ohnemus, Phys. Rev. A 19,

611 (1979).
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Tabular and Graphical Data C-1.6. Semi-empirical total scattering cross sections
for electrons incident on Ne.
EIect;;; Cross Electron E;oss
Lnergy Section Energy Section
ev 10"1"’cm2 eV 10'160n2
2U 3,44y 200 2.234
3u 3.300 300 1.854
40 3.377 4yu 1.544
50 3.548 500 1.336
60 3.540 700 1.08y
70 3.5006 1000 0.8236
30 3.439 2000 0.4979
1Y 3.360 3000 0.3632 .
100 3.2b5 eeemmemeee wememcecem——ae
150 2.590
Cont. Next Column
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Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,

979 (1979).
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Tabular and Graphical Data C-1.7. Semi-empirical total scattering cross

sections for electrons incident on Ar.

Electron Cross Electron Cross
tnergy Section Energy Section
eV 10-16¢em2 eV 10-100p2
20 21.92 150 6.931
30 16.33 200 5.961
40 12.76 300 4.707
50 11.15 400 3.996
b0 10.25 500 3.503
70 9.700 1000 2.229
80 9.003 2000 1.350
90 8.538 3000 0.9717
. 100 8.278 ——meme—— B et

Cont. Next Column

* 25
X
2@
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£ X
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=
<
[~ X
o
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X
x X
i . s s s e aeal "I N Y S i | lll_ 1 L1
10 160 1606
) Electron Energy (eV)
. Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,

979 (1979).
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Tabular and Graphical Data C-1.8. Semi-empirical total scattering cross

sections for electrons incident on Kr.

- 2 o o - 0 - -

Electron Cross Electron Cross
Energy Section Energy Section
eV 10~ 16¢n? eV 10-16cn2
20 22.00 300 6.096
30 17 .42 400 5.234
40 14.92 500 4.497
50 13.64 1000 3.050
100 10.71 2000 1.912
150 8.684 3000 1.517
200 7.298 ==e=~weeececeeccoooee-o-o

Cont. Next Column

]
25
»
.
4
28}~
%
e
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1 IR B 0 ey aaaal A L
%o 100 1000
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‘ '
Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B. 12,
979 (1979).
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Tabular and Graphical Data C-1.9. Semi-empirical total scattering cross

Cross Section (10-16cm2)

sections for electrons incident on, Xe.

Electron Cross Electron Cross

Energy Section Energy Section
ev 10-16cn? e\ 10~ 16cm2
20 30.86 400 7.158
30 32.01 500 6.261
60 10.32 700 5.153
100 10.67 1000 4.167
150 9.944 2000 2.686
200 9.588 3000 2.132
300 T.785 = cccccccccmcemcccccaanwa=

Cont. Next Column

40

2af-
151

10}~ x Xk,

qo —d ' 4 llllll [} [l [ LlLlJl i 't " ]

100 ioo8
Electron Energy (eV)

Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,
979 (1979).
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Cross Section (10-16cm2)

Tabular and Graphical Data C-1.10. Cross sections for total scattering of

electrons incident on Hg.

klectron ) Cr;ss B Electron Cross Elect;;n ..... E;t-);;-"
tnergy Section Energy Section Energy Jection
eV 10=9¢n eV 10=10¢cq? eV 10 Wen?
J.10 153 4,0 3.6 40 21.5
Je2u 189 5.0 53.6 50 21
V. 3u 246 b.U 43.9 [¢3V] 19.8
U.4u 20% 7.0 35.6 70 17.9
U.hu 201 8.0 3V.9 80 17.5
J.bu 240 Y.J 27.9 100 16.5
veTu 228 1u.U 25,2 200 1.1 ,
v.8u 213 1 24,3 300 8.76
J.yu 197 12 22.2 400 6.75
{INVIY] 184 19 19.5 50u 5.80 [
2.V 1y 20 13,8 2 cacecccecccccccacvocae=a~
3.0 411 30 21.9
Cont. wnext Column Cont. Next Column
[
X x
x x“
3 x %
k
x
100
t X
. x
- x ,
B x
x
I Tag
%X X x
X x x
[ xx
n
10@ .
™ x
B )
-
. |
+ A . IJLI 1 A - | IllJ L W . | lllLJ L 1 1 1
a.t 1 10 160
Electron Energy (eV)
.

Reference: K. Jost and B. Ohnemus, Phys. Rev. A 19 611 (1979).
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Tabular and Graphical Data C-1.11. Calculated cross sections for total

scattering of electrons incident on €o,.

Electron Cross Electron Cross Electron Cross
Energy Section Energy Section Energy Section
eV 10" 0cm? eV 10~ 10cn? eV 107 16¢cn2
u. 10 120 3.37 33.6 17.0 14,2
0.127 105 3.42 33.4 18.5 14.1
V. 164 91.2 3.47 32.2 21.0 13.9
J.222 76.8 3.60 28.5 23.9 13.7
0.291 0.7 3.66 25.2 25.5 13.5
v. 380 50.6 3.83 21.5 27.0 13.4
U.50% 38.8 3.94 18.8 27.8 13.6
U.67H 29.0 4,02 16.7 28.3 13.9
. 0.841 23.3 4,22 14.5 28.7 14,2
1.10 17.4 4,47 12.8 29.3 14,4
1.38 13.8 4,73 1.7 29.9 4.1
1.69 11,1 4.95 1.1 30.6 13.7
1.97 9.70 5.19 10.9 31.4 13.3
2.13 9.17 5.52 10.8 34.2 12.7
2.26 8.97 5.93 10.9 39.2 12.1
. 2.30 §.48 6.45 11.2 47.6 11.2
2.91 9.23 T.47 11.8 54.6 10.6
2.6k 9,83 8.34 12.1 65.7 9.82
2.79 12.1 9.37 12.3 78.2 9.24
2.92 14.9 10.8 12.4 98.1 8.58
3.U5 19,4 11.8 12,3 eme--- B et
3.13 24.0 12.3 12.5
3.19 28.3 13.3 12.9
3.24 30.9 14.2 13.3
3.20 32.3 15.1 13.7
3.0 33.1 16.0 14.0

Cont., Next Column

Cont. Next Column

wo+_—" x
- x
X x
- X
N; ™ 3 .
Su o x &
N 's ] x X
s 1 x %
e x X
° » ali
T ‘x x %..“'*'xxw x"x
1Y)
& lab Koot *x X
@ p
4 L
L] o -
X
] L
-
o
[
A a2 o s aaal A5 19 g1l i b i 0 L 222}
d.1 1 10 100

Reference: M. G. Lynch, D. Dill, J. Siegel, and J. L. Dehmer, J. Chem. Phys. 71, 4249 (1979).

Electron Energy (eV)
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Tabular and Graphical Data C-1.12. Calculated cross sections for total

scattering of electrons incident on OCS.

Electron Cross Electron Cross Electron Cross
Energy Section Energy Section Energy Section
eV 10™'6cp2 ev 10-16om2 ev 10=16em?
0.0739 304 0.718 55.4 4,56 31.8
0.108 228 0.743 43.3 5.25 29.9
0.148 174 0.758 36.4 6.00 29.0
0.215 119 0.788 31.3 T7.47 29.4
0.259 97.5 0.881 24.2 8.55 30.3
U.321 75.6 0.976 21.7 9.76 31.3
0.388 60.1 1.09 19.9 1.9 31.3
0,482 46.3 1.18 18.7 1.7 30.5
0.537 40.6 1.28 18.1 12.7 30.6
0.569 38.7 1.43 17.8 15.5 28.4
0.605 38.4 1.64 18.9 20.7 25.2
0.640 39.3 1.98 22.7 25.4 23.5
0.674 46.0 2.26 26.3 31.7 21.7
0.691 62.9 2.58 30.3 39.4 19.4
0.701 82.2 2,87 33.4 56.9 16.4
0,701 94.2 3.10 35.6 74.9 14.8
0.702 104 3.33 36.7 87.3 13.9
0.708 81.0 3.61 36.4 96.6 13.3
0.718 66.5 4,01 34,6 = ememmmececcmaccmcececea
Cont.-ﬁext Column ) Cont. Next Column
B
X
3
x
100 x ]
o x x
& I~ X %
05 i X Xy
S o x 2000
= - x ¥ Xxx xXX%0C
~ xx x x x x .
§ i Faex x % x
- %
(% lo._
@ [
a "
ol -
U -
-
T N S E W N | % v el i Lol 13§
d.1 1 19 100

Electron Energy (eV)

Reference: M. G. Lynch, D. Dill, J. Siegel, and J. L. Dehmer, J. Chem. Phys. 71,

4249 (1979).
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Tabular and Graphical Data C-1.13. Calculated cross sections for total l,
scattering of electrons incident on CSZ'
Electron Cross Electron Cross Electron Cross
Energy Section Energy Section Energy Section
eV ‘10'16cm2 eV 10'16cm2 ev 10'”’¢:m2
_---0.170 143 1.24 66.7 6.87 35:5-
0.213 112 1.28 59.3 8.04 38.2
0.272 87.1 1.31 52.3 9.59 38.9
0.316 73.7 1.34 48.3 1.7 39.8
0.373 62.8 1.36 43.6 12.7 40.0
0. 441 52.4 1.39 39.8 15.2 38.2
0.502 45.5 1.44 36. 17.3 36.9
0.581 39.4 1.50 33.7 19.3 35.8
0.662 35.5 1.57 32.1 21.8 33.4
a.717 34.0 1.63 31.4 23.5 32.0
0.758 33.4 1.71 31.0 24, 29.9
0.817 33.5 1.83 31.0 26.2 28.
0.858 34.0 2.01 32.1 31.5 26.3
a.907 35.0 2.32 33.8 38.6 23.1
0.958 37.7 2.70 34.4 46.3 20.2
1.06 47.7 3.23 34.5 55.7 17.7
1.09 53.9 3.80 34.6 72.4 16.2
1.12 59.8 4,28 34,6 82.8 15.5
1.14 64.0 4,76 35.1 96.6 14.3
1.17 66.3 5.17 36,6 = oecmeemccdameccmmmmmeao
1.19 69.6 5.60 38.1
1.21 69.9 6.05 38.6
Cont. Next Column Cont. Next Column
x !
x
war-
: X
. X
- x *
[ RN
~ X
~ x WX X R XN x 0
E % x
i Xgontl ’g‘ o XX X XX e
— x
00 L x
~ X
~ x
X
§ X
ol
Es]
(4]
s 10
a [
° o
s =3
-
-
i
1 ¢ 1 g s g3l ¢ ¢t g ezl 1 L4 3 2 222
4.1 10 100
Electron Energy (eV)
Reference: M. G. Lynch, D. Dill, J. Siegel, and J. L. Dehmer, J. Chem. Phys. 71, y
4249 (1979). ‘
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Tabular and Graphical Data C-1.14. Cross sections for total scattering of

electrons incident on CHA.

(0 - 2 eV)
“Electron  Cross Electron Cross
Energy Section Energy Section
eV 10'16cm2 eV 10"6cm2
0.036 1.98 0.91 1.49
0.073 1.52 1.1 1.85
0.12 0.651 1.4 2.45
0.16 0.397 1.7 3.16
0.22 0.282 2.0 3.95
0.24 0.318 2.5 5.08
0.33 0.443 2.7 5.77
.44 0.610 ~=m=-= S
v.59 0.842 '
0.74 1.14
Cont. Next Column
8r— — [
? -
6
N x
o~
&
\DU
O] = x
©
—
g
g A x
o
]
152}
© X
2 3
L7
O
X
2 x
x X
x
i X
x x
x x
x 1 .
% 1 2 3
Electron Energy (eV) ‘

-

Reference: E. Barbarito, M. Basta, M. Calicchio, and G. Tessari, J. Chem. Phys. 71, 54 (1979).
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Tabular and Graphical Data C-1.15. Cross sections for total scattering of

electrons incident on CHA.

(0 - 16 eV)
Electron Cross “Electron Cross
Energy Section Energy Section
eV 10'160m2 eV 10=16cm2
0,081 1.9 5.2 13
0.090 1.1 6.2 16
0.15 0.64 7.1 17
0.29 0.55 7.9 17
0.58 0.92 8.9 17
1.1 1.8 11 16
1.5 2.7 13 15
2.4 4.6 ) 14
» 3.4 6.8 16 13
4.2 9.5 = —eemmmeseceeceecenecenoo
Cont. Next Column
20
184
3 X
X x
16
X x
X
1l |
~ X
§
A ¥4
|O
<
4]
g 1 - N
wd
g -
g 8
A x
5 6
x
4
X
2 x
x
i it i I L 1 ] 1
% 2 3 6 8 ) T2 14 16
* Electron Energy (eV)

Reference: E. Barbarito, M. Basta, M. Calicchio, G. Tessari, J. Chem. Phys 71, 54 (1979).
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Tabular and Graphical Data C~1.16. Cross sections for total scattering of

electrons incident on SF6.

........................................................... -

Electron Cross Electron Cross Electron Cross
Energy Section Energy Section Energy Section
eV 10~ 16002 eV 10~ 16¢p2 eV 10-16cm?
""" 0.508  36.8 531 21.5 12.5 29.8
0.528 36.5 4,67 21.9 12.8 28.6
0.545 36.1 4,93 22.3 13.0 27.3
0.558 35.6 5.18 22.9 13.4 25.8
0.580 34.4 5.46 23.8 13.7 25.2
0.597 33.5 5.77 25.2 14,2 25.0
0.640 32.0 5.99 26.4 14.8 24.9
0.665 30.9 6.12 27 .4 15.4 24.9
0.708 29.4 6.39 28.5 16.4 25.1
0.743 28.5 6.59 29.0 17.5 25.3
0.7717 27.7 6.76 29.2 18. 25.7
0.815 26.7 6.86 29.3 21.4 26.4
0.886 25.4 7.10 29.3 23.3 27.0
0.948 24.5 7.32 29.2 25. 27.6
1.01 23.6 7.66 28.8 26.3 27.8
1.10 22.6 7.96 28.3 28.1 27.9
1.17 22.2 8.26 27.7 30.2 28.0
1.24 22.0 8.58 26.9 33.2 28.0
1.35 21.7 8.91 26.3 37. 27.9
1.46 21.5 9.27 26.1 42.0 27.9
1.54 21.5 9.49 26.0 47.0 27.7
1.62 21.5 9.78 26.0 53.2 27.6
1.81 21.7 10.1 26.1 56.1 27.4
1.98 22.0 10.4 26.4 59.7 27.1
2.16 22.3 1.0 27.4 63.8 26.5
2.33 22.5 11.2 28.1 67.5 26.0
2.49 22.6 11.5 29.9 T1.4 25.6
2.73 22.6 11.6 30.8 T7.7 24.9
2.90 22.5 11.6 31.1 83.7 24.2
3.14 22.3 1m.7 31.2 91.4 23.5
3.36 22.1 11.8 31.3 100 22.8
3.70 21.8 12.0 31,2 = eemmmcemmeecmmcdaaoo
3.98 21.6 12.2 30.8
Cont. Next Coiumn Cont. Next Column
38
3
3612
~~ x
o 34f-
5 x
o
—4
'g 32t x
5 * &
- 30 Xx
S x 2
Y X
w0 29 X x % x X % x
7] 1+ ¢ X x
3 I— x x ‘; X x ,"‘x %,
- x
(&} '3 x 3
261 x k" x " xx
« x Kgoolt x
X
241 x x x
X 200 Moty x
22 % x Ky, x
mex £.3%3
22l 1 N [ A A | N A [ AN
20 i 10 100

Electron Energy (eV)

Reference: R. E. Kennerly, R. A. Bonham, and M. McMillan, J. Chem. Phys. 70, 2039 (1979).
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Tabular and Graphical Data C-2.1 . Semi-empirical cross sections € r electron

impact excitation of Ne.

Electron Cress Electron Cross
Lnergy Section Energy Section
eV 107 16cn? eV 10-10¢n2
sU U.1uos 400 0.08311
4y J. 1354 500 0.07110
50 U,1594 00U U.06236
LU 0.1704 700 0.05545
Ty 0. 1704 BOU G.05049
ou v. 1600 4o 0. 046106
Ju U, 1610 1000 U.0u262
10u 0.1594 2000 0.024b5
150 v. 1407 3000 0.017y6
2uy U.1309 4000 0.01421
3VU 0.1011  mecsemmmermmmmccccccca e
Cont., HNext Column
g,z
8. 18
xX X
o, 18- x Xye
~
& G 14 x
~ xX
! X
=2
~ 9,12
[
c
o
o 8,1 x x
{
w
0
¢ 0.05- x
© x
d.8e- x
x
X
. x
g, 84 x
- x
8.8z
2. x
q_ Il [ A I I | 1 1 ol 1 :
1] 180 1686

Electron Energy (eV)

Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B

979 (1979).
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Tabular and Graphical Data C-2.2.

Semi-empirical cross sections for electron

impact excitation of Ar,
wlectron Cross Llectron Cross
cnerygy Section Lnerygy seetion
oV 1u'1“cm3 eV 1u=Tepe
24 VI TVINEY 40y Ue 3524
U u.Tdlp oGy Jedteu
4y v.Tosd Uy Ueclind
Hu J.T701 Tuu Vez 1y
bu UaTHhy 30U (R PR
7¢ J.T3T3 Juu G lsuy
oy v.7141 Tuud veltty
40 J.T0o2 2UJu Ueuduss
’ Tuu UL Tuuy 3Uuy U.ubiy1y
15u UL bty 4Uuv Uaulnd
20U NIOXYES e mmmcm i —————
30u Johduos
* cont. dext Colunn
1
|
! @18’— x
X
)
" T
N x
: e Xx
' 0
} —~ x
i ]
= B.6l-
jo
c
S X
oy x
i)
o
{ U
n
:2 gl4_ x
o
j»
© x
X
: X
M
8.2 *x
V4
"x
X
Xoox
4 [ ‘ ¢ ¢t ¢ eeed ; o0 s 3l 3 1
14 160 1056

979 (1979).

Electron Energy (eV)

Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,
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Tabular and Graphical Data C-2.3. Semi-empirical cross sections for electron

impact excitation of Kr.

tlectron Cross Llectromn Cross
mnergy Lection wneryy Section
eV 1o 0en® eV 10 en?
U J.feo 400 U.398
MY U0l 50U U.330
40 1,00V 60V 0.291
1Y J.917 700 V.25
ou vegdy olU 0.230
(Y] u.927 Yyuu u.213
sy U.yut7 1000 0.19Yy
B U.oyd 20U0 0.112
tou v.oie 3060 0.0812
150 u.Tho Houo 0.Ub38
20V U.b22 mmemmmmeemcccese-acoo----
300 V. 47y

cont. iiext Colunmn

!I;::
t -
i x x X
x x
x
Xy
& -
(EJ B.Sh_
- x x
(=)
—t
[=3 X
S B.¢
=]
9]
U
wy
” X
3
5 g, 34— x
X
]
’(!
8.2}~ *x
X
X x
q 1 L1 13 1l 1 1o v el $ PR .
g 169 1950

Electron Energy (eV)

Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,
979 (1979).
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Tabular and Graphical Data C-2.4. 3emi-empirical cross sections for electron

impact excitation of Xe.

Electron Cross Electron Cross
Energy Section Energy Section
eV 10'16cm2 eV 10=16¢em2
20 0.840 400 0.465
30 1.34 500 0.395
40 1.32 600 0.34Y
50 1.27 700 0.302
60 1.23 800 0.277
70 1.21 900 0.252
80 1.18 1000 0.231
90 1,16 2000 0.132
100 1.13 3000 0.0952
150 0.924 4000 0.0745
200 0.770 ==-emescceccceccccna——-
300 0.568

Cont. Next Column

1.4

1.2" xx

Cross Section (10'16cm2)

0.2~

‘i 3 s 1 5 ¢ 13l 1 s 4 11221 ) 1 2
Yo 100 1800

Electron Energy (eV)

Reference: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12,
979 (1979).
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Tabular Data C-2.5. Cross sections for electron-

impact excitation of Hg

Electron Cross

Energy Section
eV 107 16¢p2
300 1.32
400 1.06
500 90

Reference: K. Jost and B. Ohnemus, Phys. Rev A 19,
611, (1979).

Tabular Data C-2.6. Cross Section for electron-

impact excitation of Hg atoms to the 6 3P1 state.

Electron Cross
Energy Section
B -\ S 10 8en?
50 434 + .04

Reference: R. D. Kaul, J. Opt. Soc. Am. 69, 150 (1979).
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Tabular and Graphical Data C-2.7. Cross sections for electron-impact excitation
of He atoms to high-Rydberg states.

*k
e + He + He

Electron Cross Electron Cross Electron Cross

Energy Section Energy Section Energy Section
eV 10~ 1602 eV 10=16cm2 ev 10-16cm2
24 0.010 73 0.68 200 0.50
27 0.030 82 0.68 210 0.49
27 0.067 90 0.67 220 0.46
28 0.33 99 0.67 240 0.44
29 0.53 110 0.65 260 0.44
29 0.57 120 0.62 270 0.u42
32 0.60 130 0.61 280 0.41
39 0.63 140 0.59 290 0.40

. 48 0.66 150 0.57 300 0.38

55 0.68 170 0.58 = ecomccemceeiccrecccaoaa
64 0.69 190 0.52

Cont. Next Column Cont. Next Column

i
*%k
e + He » He
0.8
“‘5 XXX %,
° x *x
) X
_— x
S E‘-b"" x x
~ } 4 x
§ x * x
; X x
3} X
& X ox
o R, 41 x x |
@
[o]
-
[8] X
8.2}
. x
x
; ., 1 i 1 1 ]
4 50 150 156 EIT) 250 300

Electron Energy (eV)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, Phys. Rev. A 20, 71 (1979).
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Tabular and Graphical Data C-2.8. Cross seciions for electron-impact excitation

of Ne atoms to high-Rydberg states

*k
e + Ne + Ne '

Electron Cross Electro Cross .
Energy Section Euergy Section :
eV 107 10¢0m? ev 10~ "6cp2 :‘
17 0.0031 160 0.49
22 0.020 180 0.45
23 0.0%58 220 0.41
25 Q.32 250 0.37
30 0.50 270 0.35
38 0.61 300 0.33
45 0,66 2 cwececrceccccccecccanaaa
57 0.67
68 0.67
84 0.64
100 J.61
120 0.56
Cont, Next Column

Reference J. A. Schiavone, S. M. Tarr, and R. S. Freund, Phys. Rev. A 20, 71 (1979).

Electron Energy (eV)
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*k
e + Ne » Ne
[N 9L
o f
g
© x X X ‘
— X
2 G x x
x l
5 :
-
5 x x ;
& x !
- x }
s W,4F '
w -
»
0
o x x |
. 0.z}
x
- L ] 1 1 | 1
&) 56 109 150 Z00 Z50 104




Tabular and Graphical Data C-2.9. Cross sections for electron-impact excitation

of Ar atoms to high-Rydberg states.

wk
e + Ar + Ar

Electron Cross Electron Cross
Energy Section Energy Section

eV 107 10cm? eV 10=10¢p2
17 0,077 88 1.6
18 0.68 100 1.5
19 2.9 130 1.3
20 4,0 170 1.1
22 4.6 210 0.92
25 5.0 250 0.78
29 5.2 290 0.70
35 4.8 300 0.69
39 4.0 = cecscmcmcmcmcmccaiccaaa
49 2.6
58 2.1
71 1.9

Cont. Next Column

(T,

*k
e + Ar + Ar

n
T
x

Cross Section (10-16cm2)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, Phys.
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Rev A 20, 71 (1979).

i
x
x
2l
< x
x
x
x
x
N 1 X
x x x
i x I } 1 1 1 1
b S0 106 150 205 254 704
. Electron Energy (eV)
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Tabular and Graphical Data C-2.10.

Cross sections for electron-impact excitation
of Kr atoms to high-Rydberg states

ko
e + Kr + Kr

Electron Cross Electron Cross
Energy Section Energy Section
ev 10=16cp? ev 10-10cn2
16 0.096 120 1.8
17 1.6 150 1.6
17 3.2 170 1.4
18 3.8 190 1.4
19 4.3 220 1.2
25 4.4 260 1.1
32 4,0 280 1.1
40 3.2 300 0.98
54 2.7 = etccmceescecacccccsmeeaa
1] 2.4
82 2.2
100 2.0
Cont. Next Column

X *
* e + Kr + Kr *
4~ %
x
& x x
E
34l
O
—
lo x
—
~ x
g x
S L
¢ oef x
g X
x ok
¥ x
© x
x
-~ x W
alx L | 1 ! |
Y 50 TG Te5 EoTY 350 700
Electron Energy (eV)
Reference: J. A, Schiavone, S. M. Tarr, and R. S. Freund, Phys. Rev. A 20, 71 (1979).
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Tabular and Graphical Data C-2.1!.

Cross sectioas for electron-impact excitation
of Xe atoms to high-Rydberg states.

*
e+Xe»Xe*

Electron Cross Electron - Cross
Energy Section Energy Section
eV 10’16cm‘ eV 10~16cm2
no 0 91 4.9
14 0.46 100 4.7
14 4.5 120 4.4
15 8.0 140 4.1
15 10 160 3.8
18 1 190 3.5
24 9.6 220 3.3
29 7.6 240 3.0
. 33 6.2 280 2.7
44 5.7 300 2.4
61 5.6 memmemccmmmecem—eem—m———
78 5.1
Cont. Nex;. Column
12
x
IBL—" e + Xe » Xe'"
x
Ng t’ x
© x
-t
lO
—
. ¢
e &P
2 x
e x
A ol
@« x X
o | x
g’ x
[ 3
x X
“ %
- b
2+
x
1 | 1 1 1
% ) 100 150 280 250 300
Electron Energy (eV)
Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, Phys. Rev. A 20, 71 (1979).
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Tabular and Graphical Data C-2.12. Cross sections for v = 0 » 1

vibrational excitation in CO by electron impact.

Integral cross section Momentum~transfer cross section
tlectron Cross Electron Cross
Lnergy Section Energy Section

eV 10-Yen? eV 10" "em¢
3.4 365 3.0 300
5.0 104 Heu 8Y.u
ERS el ERY s
20 96.7 2y Y34
3u 20.b su 13
50 7.57 Hu 7.7
] 5.42 [ 4,1
Tug 7.03 Tuu (231

1860

T l]ll‘

X Intepral

+ Momentum Transfer

B
+ X

100

lYI!ll

A

T

f
+
»

10
C ® i
K x
+
-
1 1 1 L
b 20 a0 €0 A0 on .
Electron Energy (¢
|
Reference A Chuatijian and H Tanaka, 1. Phys o1y, 1901 ¢ 14s0y
JU26
[
- L]
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Tabular and Graphical Data €-2 13 Rate Coefficicents

for electron impact depopulation of excited states of

130

E

r

o

-
B -
i

z 8
P N

He as a function of principal quantum number.

Guantum kate
Number Caoef
10 em  see
o] 1,46
B} o.87
1y .10
11 7,86
T 1.0
14 1.4
T4 Thay
\EY o1
14 Jhad
17 1<
X
x
x
x X

NHeterenot

s ]
—
2

-
ror—
-

2N

—
<
—
L8
—
w0

ant um Numher

b Devar | Roulmer. 1 -F Delpech. ] Phvsique (Paris) 40, 215 (1979),

S
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Rate Coefficient (10-4cm3/sec)

Tabular and Graphical Data C-2.14. Rate coefficients
for electron-impact depopulation of He(n=10) as a

function of electron temperature.

Temperature Rate
Coef
°K 10_¢cm3/sec
394 i 0.516
500 0.532
596 0.677
714 0.770
906 0.913
1120 1.15
1310 1.19
1590 1.40
1920 1.32
2320 1.38
o
b
x x x
x X
{
g X
i x
i x
r-
I . x
L
-
0 A i 1 [ WO S S U | A
1h8 {060

Electron Temperature (OK)

Reference: F. Devos, J. Boulmer, and J. ~F. Delpech, J.
215 (1979).
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Tabular and Graphical Data C-2.15.

Calculated cross sections for electron-

impact deexcitation of excimer states of KrF

e + KrF(B) + KrF(X)

e + KrF(D) + KrF(X)

Electron Cross Electron Cross
Energy Section Energy Section
eV 10'16cn2 ev 107 "6¢em2
----- 6.12 9.70 0.10 5.1
0,42 6.37 0.18 3.87
1.1 4,37 0,39 2.40
1.9 3.47 1.0 1.59
2.5 3.19 1.7 1.19
5.0 2.76 2.6 1.02
7.5 2.49 5.0 0.865
10.0 2.26 7.6 0.778
13 2.07 10,0 0.696
15 1.86 12 0.614
1E1r—————
[ x
2
P x
i X . B - X
X X
5} x
= b,
In +
b
~ +
£ 1 - +
o
z F + D - X
9 +
@ B +
w B .
@
A
(&) b=
1 |
0. 4 G T Is

Electron ENergy (eV)

Reference: A. U.

Hazi, T.N. Rescigno, and A. E. Orel, Appl. Phys.

Lett. 35, 477 (1979).
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Tabular and Graphical Data C-2.16.

impact deexcitation of excimer states of Kri.

¢ + KrF(C) » KrF(a)

(V8 gr st

Elevtron

e + KrF(D) » KrF(A)

lectron

Calculated cross section for electron-

e + KrF(B) » KrF(A)

rlectron

bnergy Section Energy Section Encray
ey 1 eV 10'1ocmg
S Vo7 [VRIVIVE B! U.961 0.041 [SE RN
PRI e JuooT U.bbs U.50 J.34%y
oA 1.3 S Y 1.3 U.754
Rl doh u.18Y 2.5 S8
3.7 U.lbb 5.0 G5By
Je 34D 5.0 [ BT} 7.5 e VAL
337 loh 0.143 10.0 Uulet
. 305 1y [V P 12 FR R
LRI ST 14 Golod 15 FRR VI
G 14 BT 1 R
{4 "
L
-
-
-
I
r—
KE i
NS K
put
1
<
.l X
s Iy
- _x
us - x
tJ"
A "+ x
bl
8] o X
c -
© x . A
B x
* x )]
[~ *
* D - A .
B - A 3 3
| i
i, =
) }1 5 19 15
Electron ENerpy (o)
Reference AU Hazi, Rescigno, and A. kK. Orel, Appl s et 35,
477 (1979).
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Tabular and Graphical Data ¢-2.17. Calculated cross sections for electron-

impact deexcitation of excimer states af XeF

477 (1979) .

e+ XeF(B)Y » XeF(X) e + XeF(D) » XeF(X)
Snetren TR T Electron Cross
Energy Section Energy Section
eV 10" Wen® eV 10710
U.00068 59.9 0,00010 16.7
u.l1 25.9 0.09% 10.3
0.33 16.9 0.28 6.01
v.75 12.2 .66 u,26
1.4 3.30 1.4 3,10
2.5 T.95 2.5 2.46
5.0 0.39 5.0 2.06
7.0 5.37 T.6 1.83
10 4.78 10 1.67
13 4.25 13 1.55
15 3.92 15 1,46
{50
k-
.
L
."l’\ x
£
St
i L X
<
= x
g qop
- = x
(ol - x
<
1%2]
B - X
© L x
"l
°© L. X
S x
() L— + x
»
L +
+ . «
R + -
+
+
+
4
1‘_ } 1
) ¥ 14 1~
Electron ENergy (eV)
Reference: A, U Hazi, T. N Rescipno, and A. E. Orel, Appl. Phys. Lett. 35,
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Tabular and Graphical Data C-2.18.

impact deexcitation of excimer states of XeF

e + XeF(C) + XeF(A)

e + XeF(D) + XeF(A)

Calculated cross sections for electron-

e + XeF(B) + XeF(A)

“Electron  Cross “Electron “Cross ) “Electron “Cross -
Energy Section Energy Section Energy Section
eV 0'16cm2 eV 10-16cp2 eV 10=16¢n2
i} 6.033 15.2 0.027 3.14 0.043 2.95
0.17 7.72 0.17 1.72 0.17 1.69
0.49 4.50 0.36 1.25 0.49 1.10
0.92 3.37 0.98 0.823 1.2 0.722
1.6 2.63 1.7 0.652 2.0 0.604
2.5 2.29 2.5 0.590 2.5 0.568
5.0 1.70 5.0 0,492 5.0 0,436
7.6 1.35 7.6 o.u421 7.6 0.355
10 1.16 10 0.377 10 0.301
13 1.03 13 0.349 13 0.267
15 0.931 15 0.321 15 0.242
k
1€1r:-
[ x
o~ xX
3]
o x
"I‘ x
. L
< x C-aA
5 |- *
o 1 - x
[ N b,
n - "0
5 teo D-A
¢ ¢ )
o +
&} i ° .
° +
r
- B -~ A
4
1
6.} 5 To Is
Electron Energy (eV)
Reference: A, U. Hazi, T. N. Rescigno, and A. E. Orel, Appl. Phys. Lett. 35, 477 (1979).
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Tabular Data C-2.19. Calculated rate coefficients for electron impact

9

deexcitation of excimer states of KrF in units of 107 ij/sec (taken

from Fig. 4 of the reference).

Electron
Energy (eV) 1 2 4
Transition
B - X 27 30 31
D - X 9.0 9.7 10
C- A 3.4 3.7 3.8
D - A 1.6 1.8 1.9
* B -2 1.6 1.8 1.9

Tabular Data C-2.20. Calculated rate coefficients for electron-impact

9

deexcitation of excimer states of XeF in units of 10~ cm3/sec (taken

from Fig. 5 of the reference).

Electron
Energy (eV) 1 2 4
Transition

B - X 66 71 74
D - X 21 23 24
C-A 18 19 20
D - A 4.8 5.1 5.5
B - A 4.5 4.9 4.9

Reference: A. U. Hazi, T.N. Rescigno, and A. E. Orel, Appl. Phys. Lett. 35
477 (1979).
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Tabular and Graphical Data C-3.1. Calculate’
cross sections for clectron impact dissociation of Fz
(Distorted wave model rith static exchange)
ciectron
Laceyy
ey
e
/.1:
To
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U
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*
‘4 . 5:
x X
X
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—
‘s
pu
= x
C L~
S
o
o
L X
w
" ]
1]
c |
e
© |
x {
G,
x
S x
0 L ! L 1
i 1 20 30 a0

Electron Energy (eV)

Referencez: A. W. Fliflet, V. McKoy, and T. N. Rescigno, Phys. Rev. A 21, 788 (1980).
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Cross Section (10"8cm2)
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Tabular and Graphical Data C-3.2. Cross sections for electron-impact
dissociation of HCl to form excited fragments.

e + HCl » H (656.3 nm) ‘

............................. e oS oS- - ——————————

tlectron Cross Electron Cross
Energy Section Energy Section
eV 19~ 19¢cn? eV 107182
20 V.20% 400 1.57
30 1.51 500 1.27
40 4,62 600 1,07
>0 5.60 700 0.932
60 5.04 800 0,803
70 5.49 900 0,714
80 5.30 1000 0.638
gu 5.07 1200 0.531
100 4,88 1500 0.432
150 3.98 1700 0.381 '
200 2.85 2000 0.524
300 2.U3 = emccccccccccccrccccacaa-

Cont. Next Column

e + HC1 + H(656.3 nm)

Lt a3 ad n 1 'O U B W

=
-

100 1000

Electron Energy (eV)

Reference: G. R, Mohlmann and F. J. de Heer, Chem. Phys. 40, 157 (1979)
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Cross Scetiom (Io-lﬂch)

£

Tabular and Graphical Data C-3.3.

Cross sections for electron-impact

dissociation of HBr to form excited fragments

e + HBr + H (656.3 nm)

clectron Cross
tnergy Section
eV 1o ¥en
20 U, 11
39 1.059
40 502
51V 7.47
00 .13
Tu 8.21
8y 4.2
90 7.69
1uv T.14
150 547
200 4,37
300 3.01

Cont. Wext Column

Electron Cross
knergy Section
eV 1U°16cm2
B R T T T ]
400 2.32
500 1.85
[qV] 1.5%
700 1.33
guu 1.17
900 1.03
14yao 0.941
1200 V. 7860
1500 0,624
1700 U.545
200y V. UbY

Electron Energy (eV)

Reference: G. R. Mohlmann and F. J, de Heer, Chem. Phys. 40, 157 (1979).

2938

= x X x
x e + HBr + H(656.3 nm)
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Yabular and Graphical Data €-3.5 Cross sections for electron-impact
dissociation of H,S to torm excited fragments.
e + H,5 « H (65 3 nm)
1 4 1 17w LLHaly
. Yt e vests
AR by ARl R it el
vt X A
»x
x x
p x
¢ + H,5 + H(656. 3 nm)
x
x
X
w2 x
x
B x
7
o
! x
v
-, N
x
X x
it X X
x
X x
o i R o ' e
in 1ol 1009
.
Flectron Energyv (eV)
4
Reference G. R. Mohlmann and F J de Heer, Chem. Phys. 40, 157 (1979). [y
|
i
)
i
b
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cabular oand eraphical Data C-4 6 Cross sections for electron-impact
dissociation ot NH o to form excited fravments

e v NH, - H (656 3 nm)

. ool f 1

. Tawr

o1
. . u
.. 1 V.

v 1 1. T
PR 1 g !

L L. v
- PR Cudi NERFEE .

x X x e + NH, » H(656. 3nm)
4 3
x
x

“
X
x

&
ko)
L 3
-3 . x
[
i e x
” x
v
: x
x
{ b= x x
x
X x
x
Kx s
. z 1 r a1 1l 2 1 N T G T 1 ES—
14 100 1000
Electron Energy (eV)
Reference: G. R. Mohlmann and F. J. de Heer, Chem. Phys. 40, 157 (1979).
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Tabular and Graphical Data C-3.7. Cross sections for electron-impact
dissociation of CF& to form excited fragments.

e + CF, » F (739.8 nm)

clectron Cross Electron Cross
wnergy Section Energy Section

ev 10~ em? eV 10-19%em?
by 1.23 700 1.8%
(V) 2.79 300 1.76
by 3.65 900 1.5%6
10v 4,10 10ul 1.23
15u 4.b4 1200 1.15
Uy 4,43 1500 0.943
300 3.24 1700 0.779
LIVV] 2.03 2u00 0.656
IV 2.3 = eessmmeccscccacccscomocssos
bUU 2.13

vont. dext Column

[
e + CFQ + F (739.8 nm)
S_’h
X
X
~ ot x
L)
(=}
.O
= x
:._.—-
s x x
-~
o
&D’ x
22} *
° X
e x
x
X x
1 x
X
x
x
oL T T B R L et 1ol 1
14 190 18948

Electron Energy (eV)

Reference: H. A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chem. Phys. 35,
51 (1978).
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cm™)

Cross Section (10.19

Tabular and Graphical Data ¢-3 8 Cross sections for electron-impact

£ p—-
¢+ CFH ~ F (739 8 nm)
- 3
=N o X
X
41— x
X
3 x
X
x
2t x
x
x x
X
x
| x
1 X
X x
x
0 ) TR T R A S A Aot aaxl )
14 Fou 1940
Electron Energy (eV)
Reference: H. A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chen.

dissociation of (IFEH to form excit

¢t CEH o F (7398 nm)

(wf f rapmeoent o

51 (1978).
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Tabular and Graphical Data C-3.9.Cross sections for elecrron-impact
dissociation of CF3H to form excited fragment.

e + CF,H » H (486.1 nm)

3

clectron Cross S
Lnerygy Sevtilan [EE
5 aVv 1w 7end o VR
4y 2.0 T .e
[V] 4.7 Suv L1
(1%} SIA) Uy 1.
. 10U 2.7 Tuuu 1.
199 5.2 120 1.5
<0y 4,7 Tyuu 1.2
30U 3.4 1700 1.1
B00 3.3 cUJv U.gT
BV 2.6 meemem—eemecssessosmmoo
[FIV}V] 2.7
Cont. lext Colunn
€
X
x e + CF H » H (486.1 nm)
X
X X
~~ Af
o v
E 4}
P }
— ,
" X
[«
r—~
o x
2 =
Iu] 2=
9]
X
o
2 x x
X
5 EL. x

q L PR S U S A IJ_ ] 4 a2 p el L
i 168 1304
Electron Energy (eV)

Reference: H. A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chem. Phys. 35 R
51 (1978;.
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Tabular and Graphical Data C-3.10. Cross Sections for electron-impact
dissociation of CF3C1 to form excited fragments,

e + CF301 + C1 (837.5 nm)

Electron Cross Electron Cross

bnergy Section Energy Section
ev 10-18ep? eV 10-18em?
40 1.3 700 1.1
60 1.8 800 0.97
80 1.9 90u 0.91
100 1.9 1000 0.82
150 1.8 1200 0.70
200 1.7 1500 0.55
300 1.5 1700 0.51
400 1.3 2000 0.46
500 1.2 = memeeeeccececccecec—ceo-
600 1.1

Cont. Next Column

3
2 sl e +CF3C1 + Cl (837.5 nm)
® X X
: X
2 x
- X
g 1.5+ x
o
& x X
® X
i % x
s) — X
X
X
8.5
P 1 [ I R A W oot oa gl
19 100 1660

Electron Energy (eV)

Reference: H. A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chem. Phys. 135,

51 (1978).
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Tabular and Graphical Data ¢c-3.11. Cross sections for electron~impact

dissociation of CF2612 to form excited fragments.

e + CF2C1Z » ¢l (837.5 nm)

................................. .. -

tlectron Cross Electron Cross
Lnergy Section Energy Seation
eV 10~ 18em? eV 10~ V8en?
L) 2.1 10u 1.1
Y 2.0 BU0 V.90
ou 24 900 u.90
100 2.9 1Quy 0.79
15u e 12090 Q.ok4
2Uu 2.2 1500 0.52
UV 1.0 1700 0.40
4gd 1.y 24000 0.4
200 1.3  mmeemeo-mesoowomseososss
vuu 1.3
Cont. Hext Colunmn
RN -—1
x X x
e + CF2C12 + Cl (837.5 nm)
P b3
PP g
p
b4
%
g x
o0
-t
i
o
SR B x
<
X
g x
E=]
Y
11 x
P x
E X
Q X
x '
- x
8.5 X
x
—L_ﬁf7 ' v vl 1 A W L
40 gt 193Q
Electron Energy (eV)
Reference: W, A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chem. Phys. 33,

51 (1978).
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Tabular and Graphical Data C-3.12.

Cross sections for electron-impact

dissociation of CFCl3 to form excited fragments.

e + CFCl3 + Cl (837.5 nm)

—evsmmns - - - [ L L T TP

Electron Cross Electron Cross

Energy Section Energy Section
eV 10-18cm? eV 10=18¢q2
40 3.1 700 1.5
60 4.1 800 1.4
50 4.5 300 1.2
10V 4.5 1000 1.1
150 3.9 1200 0.90
200 3.3 1500 0.77
300 2.4 1700 0.63
400 2.3 2000 0.54
500 1.8 cmmmmmmeeccetmemsanaeaae
Vo 1.7

Cont. Next Column

G-
e + CFCl3 + Cl (837.5 nm)
s}
X X
oAl *
NE X
g
-]
i
o X
—
~ 3_ X
-]
o
.t
el
9 x
w x
s Zl-
2
O X
3
x
%
1 - x
X
x
X
q ! "R DS T I 1J'. 1 I NN | 2
3] 10 1689
Electron Energy (eV)
Reference: H. A. van Sprang, H. H. Brongersma, and F. J. de Heer, Chem. Phys. 35,

51 (1978).
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Tabular and Graphical Data C-3.13. Total dissociation cross sections for electrons
incident on C2D6’

e + CZD6 + product ions

tlectron Cross Electron Cross
Energy Section Energy Section
eV 107 10cn? eV 10-16ep?
15 1.30 150 T.10
20 3.20 130 6.90
25 4,00 200 6.70
30 5.60 250 6.40
40 .40 300 6.00
50 7.00 350 5.60
00 T.40 400 5.30
70 7.60 450 4.90 .
50 7.65 500 4.60
90 7.b60 550 4,30
100 7.50 buU 4.10
130 7.30 = eemmmceceececmemmom—eao-o

Cont. Next Column

e
xXx
x x x e + H,Dg product ions
7 x -
X
x x
6 x
x X
- X
o~ 5 L
B x
ot %
IO x
T 4fFx x
[~
[+]
- ,
3 3
0
w0
o
M ~
(8] .y o
X
1
’?L) l_ ~ _l _I J ] I
i 100 200 308 409 Sae 601 3L d

Electron Energy (eV)

Tabular Data C-3.14. Ratio of total dissociation cross sections for CZH6 to that of C2D6'

Electron Electron

Energy Ratio Energy Ratio
eV eV
50 1.14 " 300 1.06
100 1.07 400 1.05
150 1.07 500 1.14
200 1.03 600 1.11

Reference: H. F. Winters, Chem. Phys. 36, 364 (1979).
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Cross Section (10-19cm2)

Tabular and Graphical Data C-3.15. Cross sections for electron-impact
dissociation of propylene to form excited fragments.

e + C3H6 + H (486.1 nm)

rlectron Electron Cross
Lneryy Lneryy Lection
oV eV 10= eme
DIV fud dod
[ 3ou 1.5
Tuw dlu .5
1c0 4hy 1.4
1o SUU 1.3
suv 3.0 memeseescoosssscosoosse-
Py
Cont. Next Column
7
v+
el e C3H6 + H (486.1 nm)
s x
x x
X
4~
x
X
I
®
x
2
X
X
x
X
{ -
i J I L 1
0l 100 2o 390 430 5949

Electron Energy (eV)

Reference: J. M. Kurepa and M. D Tasic, Chem. Phys. 38, 361 (1979).
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Tabular and Graphical Data C-3.16. Cross sections for electron-impact
dissociation of Propane to form excited fragments.
e + CyHg + R (486.1 nm)
Telectron Cross Electron  Cross
bnergy Section Enerygy Section
eV 107 19cm eV 10~ Yem?
""55.0 3. 300 2.6
75.0 4.6 350 2.2
100 4,7 400 1.8
125 4.8 450 1.7
150 4.0 500 1.6
200 I N
250 3.1
Cont, iext Column -
7 t
¢
e + C3H8 + H (486.1 nm) . |
¢
6} ;
i
!
s |
[~ . X
x x
N/'\
§ 4 :
A x
) x ’
r—t
x
5 3f
kel
o x
U
o x
@ pus
g 2 x .
5 3
(&)
1t
3 | r 4 1 ]
b 100 200 300 ) 509
Electron Energy (eV)
*
Reference: J. M. Kurepa and M. D. Tasic, Chem. Phys. 38, 361 (1979).
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Tabular and Graphical Data C-3.17. Cross sections for electron-impact
dissociation of l-butene to form excited fragments.

e + C,H, » H (486.1 nm)
48

tlectron Cross Electron Cross
Lneryy section Energy Section
ev 10 Wen” eV 10-en?
JU.LU 2.0 390 1.2
{o.u 3. 350 1.00
Tuu 3.3 400 0.40
o9 $.4 450 0.80
THu 3.1 By 0.60
<Lu 2e3 = emeeccceccscccmmmc—e—ao-
Sou 1.0

‘ ¢
e + CAHS > H (486.1 nm)
6 .
| ’
i
t NA
=]
19
[=a)
, Z .
' ]
g x X
T 3k X x
| bt
w X
' w0
) x
2
O 2
x
. X
3 1 x %
1
i J_ J_ I |
Y 100 Z09 00 400 50

Electron energy (eV)

Reference: J. M. Kurepa and M. D. Tasic, Chem. Phys. 38, 361 (1979).
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Cross Section (10

[3N}

Tabular and Graphical Data C-3.18. Cross sections for electron-impact

dissociation of n-butane to form excited fragments.

e + C4H10 + H (486.1 nm)

Llectron Crouss riectron Cross
cnergy Section kEneryy section
eV 1= Wen< eV 10~ Men? .
Hu.u C. 4 300 1.4 |
(Y] c.b 350 1.2 i
10v 2.0 L2V 1.1 f
125 < 450 1.0U R
150 Z.4 »uu U.90 |
g elv] 1.8 = —cecreccecccceccccccmre—a- :
chu 1.6 i
---------------------- . '
vont. dext Column .
}
|
!
e + Ca"lo + H (486.1 nm) ;
. i
i
{
i
x
x x
x X
x
X
X
X
% ,
x 4 ‘
t
J ) ! ! _
100 2ug Jaa 4939 506

|
Electron Energy (eV)

]
Reference: J. M. Kurepa and M. D. Tasic, Chem. Phys. 38, 361 (1979). :
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Cross Section (10—16cm2)
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Tabular and Graphical Data C-3.19. Cross sections for electron-

impact dissociation of H2 to form high-Rydberg fragments.

e+ Hy H**
“Electron  Cross
Energy Section
eV 10'16cm2
21 0.0014
51 0.094
T4 0.4
99 0.14
150 0.12
200 0.099
250 0.083 '
300 0.072 :
i
e+ H, > Tl i
i
i
B i
1
X x ;
;
x
[ X
x .
x :
b
x 1 1 i 1 | |
% 5a a0 158 200 256 799
ELectron Energy (eV)
4
Reference: J. A. Schiavone, S. M. Tarr and R. S. Freund, J. Chem. Phys. 70,
!
4468 (1979). i
|
i
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~16cm2)

Cross Section (10

Tabular and Graphical Data C-3.20. Cross sections for electron-
impact dissociation of D, to form high-Rydberg fragments.

+ *k
e D2 + D

Electron Cross
Energy Section
eV 10" 1000?
21 0.00046
50 0.083
73 0.12
100 0,13
125 0.12
150 0.10
200 0.083
250 0.066
300 0.059
9.2
+ *k
e D2 + D
B, 15 :
x
x x
_ x
i, -
x X
X
b
6,25~
2 | 1 ! 1 |
% 50 150 [56 Zon ) )
Electron Energy (eV)
Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund. J. Chem. Phys. 70, 4468 (1979). - )
A
!
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Tabular and Graphical Data C-3.21. Cross sections for electron-
impact dissociation of N2 to form high-Rydberg fragments.

Fok
e + N2 + N

- e m—,—-----—-

Electron Cross
Energy Section
eV 10~ 16¢n?
31 0.012
50 0.26
76 1.2
100 1.6
125 1.6
150 1.5
200 1.3
250 1.1
300 0.96
2
e + N2 - N**
x x
1.5 )
NA b4
8 x
o
-
|o 3
:
g 1 k— 1
vl
L=l
19
Y
[“2}
[}
o0
[=]
|
(&)
Q.5
x
x | 1 | 1 _1
% 50 190 156 Z90 750 70

Electron Energy (eV)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Tabular and Graphical Data €-3.22. Cross sections for electron-

impact dissociation of CO to form high-Rydberyg fragments.

Kk e
e +CO+C ,0

Electron Cross

tnergy Section
eV 107 10ep?
30 0.0080
49 U.20
51 0.4y
77 1.3
100 1.6
129 1.6
150 1.5
200 1.3
250 1.1
300 0.906
Kk kK
e+ CO~C ,O
X x
{5 X
i X
£ x
<
‘s
= X
c =
<
py
o
L2}
147
2
o)
e
O
0. x
X
f x | } | I 1
&) iy 10n 159 200 : Sl

(KX

w

[get}
1

¢
<,

Electran Energy (eV)

Reference: J. A  Schiavone, $.M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4668 (1979).
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labular and Graphical Data C-3.273.

Cross

sections for electron-

impact dissociation of €O, to form high-Rvdberg fragments.

*ok
et C0, » O

Electron Cross
Energy Section
eV 10=10¢n?
51 0.010
44 0.50
T 2.1
Tuu 3.2
1y 3.6
150 3.6
20U 3.3
254 2.9
JUC 2.6
R
x X
X
x
: r" x
e
)
o
T
< x
o R
7
7
G
i
*x
e + CO,
x .
‘. .| | ! 1 B R
b 51 165 150 TS 355 T
Electron Energy (eV)
Reference J. A. Schiavone, $.M. Tarr, and R. §. Freund, J. Chem. Phys. 70, 4468 (14979)
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—lécmZ)

Cross Section (10

Tabular and Graphical Data C-3.24. Cross sections for electron-

impact dissociation of CH, to form high-Rydberg fragments.

+ cn *%
e 4" H
-Ele;tron Cross
Energy Section
eV 10~ 162
28 0.00045
50 0.97
76 1.6
100 1.7
125 1.6
150 1.4
200 1.2
250 0.92
300 0.72
*%
e + CHA + H
x
x x
) o
X
x
L x
x
x
8. %
; - | 1 [ 1
H 56 100 159 260 2sn 260
Electron Energy (eV)
Reference:

J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Tabular and Graphical Data €-3.25. Cross sections for electron-
impact dissociation of CH, to form high-Rydbery fragments.
' *k
e CH, » C
—EIEEEréE _____ Eross ----- Elect;;n --_-E;; ;-—-
Energy Section Energy Seot.ion
eV 16~ Wen? eV 107 0o
18 0.0018 110 U. 30
Ze 0.0082 120 .36
26 0.021 14y 0.35%
35 0.060 160 0.33
45 u. M 180 0.29
59 0.20 220 V.26
67 0.27 260 0.23
717 v.32 280 0.22
87 0.34 300 0.20
37 0,36 ememesceemmcedee—eeeo
100 0.36
Cont. Next Column
i, 4
x X x
X X
x
X
x
G, 2
PR x
o4
£
U x
e x
<
~ X
g x
: C‘:E_" x ’
v
]
v
o
V;f:
e
&)
.4
g, 1
X Jek
e+ CH ~C
X
. Vel 1 1 1 I 1
% 55 T 150 200 250 70
Electron Energy (eV)
Reference J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Tabular and Graphical Data C-3.26. Cross section for electron-

impact dissociation of C?Ha to form high=Rydberg fragments.

*k
e 4+ CH, +H
“Electron Cross
Energy Section
eV 10-16cp2
28 0.0065
51 1.1
75 2.1
100 2.5
125 2.5
150 2.4
200 2.1
250 1.8
300 1.6
3
x X
X
o
g . x x
o Al S
o2
|C:'
— X
Nt
=
(o]
el
o
19}
@
[70]
w
8
5 8
i
*k
e + 02H4 - H
- » | 1 | {
b 50 Tha 150 200 754 0

Electron Energy (eV)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Tabular and Graphical Data C-3.27. Cross sections for electron-

impact dissociation of C3H4 to form high-Rydberg fragments.

*k
e + C3HA + H
“Electron  Cross
Energy Section
eV 10~ 10cp?
32 0.0050
50 0.85
76 2.5
100 3.0
125 3.0
150 2.8
200 2.3
250 1.8
300 1.5
4
3 x X
7 X
E
193
=
— x
9
~ X
c
o =
o -
-~
o
@ x
w
w
g 3
1S)
8]
1
x
+C.H, » B
€ 34
c N 1 I | I
b 56 100 150 ZA0 350 )
Electron Energy (eV)
Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Tabular and Graphical Data C-3.28. Cross sections for electron-
impact dissociation of C2H6 to form high-Rydberg fragments.

*k
e + CoHg + H

Electron Cross
Energy Section
eV 10'76cm2
27 0.0035
51 1.1
74 2.4
100 2.9
125 2.9
150 2.7
200 2.3
250 1.9
300 1.7
4
x %
NA X
E
o
b x
IO x
<
g ol =
- x
-
o
& 1
[}
w
C
-
[&]
x
ik e + CH » H™
276
G - | l; | | 1
B 50 10 154 256 256 208

Electron Energy (eV)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Reference:

b
Tabular and Graphical Data C-3.29. Cross sections for electron-
impact dissociation of C3H6 to form high-Rydberg fragments.
Fok
ﬁ e + C3H6~* H
“Electron Cross
Energy Section
eV 10'16cm2
35 0.024
51 0.27
5 0.91
100 1.3
125 1.4
150 1.4
200 1.2
250 1.1
300 0.95
y
1.5k
g x x
OU
D x x
o
ot
g X
R 5
3 x
w
"]
1%
[+]
1 2]
(&)
8.5
+C.H ke
e qHg H
x
% x | ] | 1 1
S8 169 150 208 254 Igu

Electron Energy (eV)

J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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Cross Section (10'16cm2)

Tabular and Graphical Data C-3.30 Cross sections for electron-

impact dissociation of C4H6 to form high-Rydberg fragments.

ok
e + CAHb + H
EI;ctron Cross
Energy Section
eV 1071002
36 0.0095
51 0.35
75 1.6
100 2.2
125 2.3
150 2.2
200 1.9
250 1.6
300 1.4
3
b
x X
-
&
x
x x
b
1
e *x
e ‘AH6 + H
X
; v | | | 1 | J
% ) Tod 150 BT 250 360

Electron Energy (eV)

Reference: J. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys.

2964

70,

4468 (1979).




Tabular and Graphical Data C-3.31. Cross sections for electron-

impact dissociation of C3H8 to form high-Rydberg fragments.

ok
e + C3H8 - H
“Electron Cross
Energy Section
eV 10“160m2
30 0.0076
42 0.1
51 0.42
76 1.7
100 2.4
125 2.5
150 2.5
200 2.1
250 1.7
300 1.5
4
7 -
(\i- x
g x
© x
pt x
e S [‘
S
: x x
b
% 1
w
1]
(9}
L
(&3
1=
+ CHg » H*
€ 3flg *
X
. w X1 I L _1 1 ]
b 55 160 150 =0m 750 710
Electron Energy (eV)
Reference:

I. A. Schiavone, S. M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).




Tabular and Graphical Data C-3.32. Cross sections for electron-
impact dissociation of CgHy,, to form high-Rydberg products.
Kk
e +C6H1a+H

Electron Cross
Energy Section
eV 10"6cm2
i 25 - 0.00
50 0.12
T4 0.79
100 1.6
125 1.9
150 2.0
200 1.8
250 1.5
300 1.3
3
j
! &
l S . x
. $ e = x
©
z x
[
o
.: x »
| 8
I w
@ )
<)
5
i
x
Jek
e + CGH14 + R
X
% .l 1 L i !
Se 108 156 200 238 30

Electron Energy (eV)
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Reference: J. A. Schiavone, S.M. Tarr, and R. S. Freund, J. Chem. Phys. 70, 4468 (1979).
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.12,
.13,

.14,
.15,
.16.
.17,
.18.
.19,
.20,
.21,

.22,
.23,
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.25,
.26,

Cross
Gross
Gross
Gross

Gross
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Tabular and Graphical C-4.1.

Cross sections for electron impact ionization of He.

Yoross T "% T eount o
g 7 cross section for n-fold ionization
""""""" Cross TElentron  Cross
Kaergy Section knergy Section
eV 10-16p? eV 1o 10en?
) HUU Q.167 500 U106
Tuu 0.146 TUu Q. 145
Tudu g.121 10060 Jotet
150U 0.uBe28 1500 1.082%
ENVIIY 0.0699 2000 B.0696
$HUd 0.0560 2500 0.0557
SUUU 0.0494 300U 0D.,0492
$50U 0.0427 3500 C.0u26
4Juy 0.0388 4000 0.0386
450U D.0348 4500 0.0347
SUuu 0.0314 5000 V.0313
Iy Zr“.*._...
qgross
Teount
o, 18
,%
< ¥
=
)
-
S B x
;
7
w
&
& o, L — L]
| 3
E 3
3, 4
b, 14 - .
|
P" 1 1 . et 1:{ . 1 i I A |
oL lagn Lo
Electron Energy (eV)
Reference: P. Nagy, A. Skutlartz, and V. Schmidt, J. Phys. B 13, 1249 (1980).
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Tabular and Graphical Data C-4.2,

for electrons incident on Ne.

Gross ionization cross sections

[} = Ing
gross non
Ref. 1, Experimental average Ref, 2
“Electron Cross “Electron Cross
Energy Section Energy Section
eV 1u_lbcm2 eV 107 1bon?
30 0, 1106 500 G.51%
40 0.2421 700 0,404
5U 0.3595 1000 0.320
60 0.4575 1500 0.238
7 0.5376 2000 ¢.185%
80 0.5978 2500 0.158
90 0.6460 3000 0.173%
100 0.6745 3500 0.120
150 0.TH403 4000 0.107
200 0.7381 4500 0.0473
300 0.6720 5000 0.u898
500 0.5947  emcmeememmmmmm—mmm—eeeo
500 0.5323
600 0.4757
700 0.4334
800 0.3973
300 0.3654
1000 0.3405
2000 0.1967
3000 0.1430
4000 0.1131
1
X Reference 1
+ Reference 2
0.8
X x
X x
x
o
5 9.6~ x x
N
DN x ¥
o X X
S x
~ x
‘g O.Qr x
. x x
” X
@ +
0
o
i¥)
8} x .
0.2 ¥
*x
+
x
¥,’
1 ool ol 1 L1 1111 '
96 106 {060 10000
Electron Energy (eV)
Reference 1. F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12, 979 (1979).
Reference 2 P. Nagy, A. Skutlartz, and V. Schmidt, J. Phys. B 13, 1249 (1980).
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Tabular and Graphical Data C-4.3. Gross ionization cross sections for
electrons incident on Ar.

rno
n ]

)',l'”!i‘i 1
Ref. 1, Experimental average Ref. 2
-Electran Cross Electron Cros;
Energy Section knergy Section
ev 10~ "0cn’ eV 1= 100ge
20 0.6437 500 0.515
30 1,838 700 0.409
Lo 2,463 1000 0.320
a4 £.0652 1500 0.238
b0 2,732 2000 1,185
70 2.890 2500 0.158
80 2.887 3000 G.135
9u Z.940 5500 0.120
100 2.85Y 4000 0.107
150 2.b51 4500 0.0973
200 S.398 5000 0.0893
30U 1.9b0 mmmmmmmemmmmemeemm—eomes
4uu T.uu4
500 1.4
bou 1.2°0
Tou 1.UdY
BOU LIRS IVIvi
YU U3
HRVIVIY] U.8501
200U U.u875
Juuu J. 3548
4904 JolTHy
3.5
X Reference 1
+ Reference 2
Kl
X
x
x X
.3 X
~ X
E
o
=}
—
)
b 2r x
2
= x
<]
2 x
S
i
g 1.5+ 5
W
“i
o] x
& n
1 x
x
»
x +
E__
8.5 * + .
*
K+q
' Lo aaaa ) vt el 1 oy 1
% 106G GG [,

Electron Energy (eV)

Reference 1: F. J. de Heer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B 12, 979 (1979).

Reference 2: P. Nagy, A. Skutlartz, and V. Schmidt, J. Phys. B 13, 1249 (1980}.

29/0




Tabular and Graphical Data C-4.4. Gross ionization cross sections for

electrons incident on Kr.

g = Ino
Rross n on
Ref. 1, Experimental average Ref. 2
tElectron Cross El;gf;gg ------- 6;5;; ------
Energy Section Energy Section
eV 10'1bcm2 eV 10')6cm2
20 1.169 500 2.21
30 2.696 700 1.65
40 3.338 1000 1.30
50 3.679 1500 0.961
60 3.93u 2000 0.763
70 4,105 2500 0.620
80 4,172 3000 0.542
30 4,140 3500 0.474
100 ‘J.:I-7 4000 0.u425
150 4,805 4500 0.388
2u0 3.4u8 5000 0.353
300 2,798 e e e e arrem e —————
400 2.417
500 2.087
600 1.886
700 1.706
800 1.557
900 1,434
1000 1,342
2000 0.7913
3000 0.5866
4000 0.4640
<
X Reference 1
+ Reference 2
xXxx
af- x
X
X
~ x x
o~
G
© K3 o
J x
S x
o x
[e]
- +
X
¥
§2r x
4 ¥
3 x
s} g
X
1t +
¥
+
¥
#"+
‘ 2 4 2 11l ) tooa v aaaal 2 L4 A 4
16 168 1666 10000

Electron Energy (eV)

Reference 1. F. J. deHeer, R. H. J. Jansen, and W. van der Kaay, J. Phys. B, 979 (1979).

Reference 2- P. Nagy, A. Skutlartz, and V. Schmidt, J. Phys. B 13, 1249 (1980).
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m- - » " -
Tabular and Graphical Data C-4.5. CGross ilonization cross sections for
clectrons incident on Xe.
0 = Lno
wross n H
Ret . 1. Experimental average Ret . 2
v O
X X Reference |
x X
X + Reference
X
=N . x
X x
- X
: x
Ng 4 -
. 4 x
‘/\
. x
- | x
-3 X
7 x
4 X
5 X
e x
p ) + x
(j - x
+
*
1~ x tx
+x
*s
N 1L 181 a ] 1 il 1 N
{0 [ ) T
Plectron Enervy (ev)
Retereno. | 3 ioodeHeer, R0 Jansen, and Woovan der Kaae o 1. Phvs . B 12 970 1u oy
Pelteren Poolnev . A Skut lart e, and v Schmidt, J. Phvs R 13 1249 (1asm




Tabular Dat C-4.6.  Ratio of count fonization to pross ionization
cross sections for noble pas atoms,

i PRI
u

NI n

a9 i
coruni non

O cross section for n-fold ionization

Flectron
Lneryw
e\ Ne Ar Kr Xe
o 1 1 1.0
A 1 1 1.0 97
b0 1 1 .972 93
30 1 .995 . 924 886
Ny 1 . 986 . 905 873
®0 L9927 .968 .90 .86
a0 L4851 1959 .89 .85
1o L9771 .9498 .8817 .B46
150 L9646 .9396 .887 .8510
200 L9548 .9353 .88 L8443
300 .9416 L9342 .869 .81337
400 . 9420 .9305 .875 .8395
500 .9450 .9297 .86 .B276
600 .9524 . 9280 . 8667 .B195
J00 .9527 L9278 .8662 .8068
500 9548 .9275 L8478 L7914
gy L9553 .4277 .8629 .7925
1000 . 9556 .9269 .8612 L7937
200N .9526 L9225 .8519 L7814
5000 . 9493 .9216 L8416 L7704
LO00 .9586 .9197 .8299 .7582

Keforenoe F. J. de Heer, R. H. .J. Jansen, and W. van der Kaay, J. Phvs. B 1

979 (1979).
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Tabular and Graphical Data C-4.7.

cmz)

-16

Cross Section (10

ionization of excited states of Ne

Calculated cross sections for electron-impact

Ne(3s)
“Electron Cross Electron  ir
tnergy Section Energy Sention
eV 10_100m2 eV 1w en?
HoH 1.48 3.4 4.ou7
5.5 1.82 3.5 551
5.8 2.31 3.6 7.06
6.2 2.9b 3.9 3,77
6.7 3.65 4.4 12.9
7.5 4,36 5.1 15.4
g.1 5,41 6.1 17.0
11 5.68 7.1 17.6
2 5.76 3.3 17.1
14 5.b8 13 4.6
17 5,47 19 12.0
20 H5.14 28 9.55
23 -1 37 7.60
28 4.41 50 5.90
34 3.91 67 4,66
39 3.54 100 3.28
4y 3,06 eee e s e e e e
60 2.64
T4 2.23
100 1.68
-
+* 3p
+ +
+
+
10~
B + +
= ’ ’
+ 3s x XK %y *
+ x x X +
x x
L % x
X
x x
x
i 1 : SR A B | 1 14 3 14y
L 10 {00
Electron Energy (eV)
Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Cross Section (10-16cm2)

Tabular and Graphical Data C-4.8.

Calculated cross sections for electron-impact

ionization of excited states of Ar.

Ar (4s) Ar (4p)
“Electron Cross = Electron Cross
Energy Section Energy Section
ev 107 "0¢cn? ev 107 "6cm2
4.6 2.01 3.0 5.43
4.8 2.5% 3.0 6.81
5.0 3.24 3.2 8.93
5.3 3.98 3.5 12.8
5.8 5.16 3.9 16.6
6.3 6.08 4.5 19.0
6.9 6.78 5.4 20.6
7.8 7.39 6.3 21.2
8.8 7.71 7.4 20.8
10 7.88 10.0 19.0
12 7.74 12 17.0
15 T7.41 15 15.4
17 6.94 20 13.1
20 6.37 25 1.1
25 5.59 31 9.38
32 4,81 39 8.02
40 4.19 ug 6.68
52 3.50 62 5.42
70 2.76 83 4,28
98 2.10 99 3.67
L. ‘b
+ *t 4
r' + .
<4 *
+
+ +
+
16~
- + 4 s *
- xx x x x +
B + x x +
5 x x x
+ +
: x x
X X M
- o
X
i X
x
r ) ;
1 1 PR W N N A S | 1 I WU VAN U W U B {
1 19 1G0
Electron Energy (eV)
Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Tabular and Graphical Data C-4.9. Calculated cross sections for electron-impact

ionization of excited states of Kr.

Kr(5s) Kr(5p)
“glectron cross Electron Cross
Energy Section Energy Section
eV 10710002 eV 107 16¢cp2
5.5 2.16 2.8 6.01
4.5 2.70 2.8 7.93
4.7 3.63 3.0 10.4
5.2 4,79 3.4 14.7
5.6 5.81 4.0 19.1
6.1 6.63 4.4 21.5
6.7 T.44 5.2 23.1
7.7 §.26 6.3 23.5
8.9 8.58 7.6 2z2.8
10 8.65 9.6 21.0
12 8.36 13 18.0
15 7.79 20 14.3
19 7.1 26 11.8
24 6.39 38 8.80
31 5.51 52 6.85
39 4.68 67 5.45
51 3.84 g2 4,58
62 3.32 99 3.92
79 267 emmmiemecceoooolllllol
99 2.17
L
S5p
+
+ + + -
+ +
~ + +
o
N 1e - * 5 s
=} X X +
Z F + x X x
x X
o] B x x +
S . + x
z B x +
2 X X +
:2 '- % X 4
£ x
&) 5
X x
x b
1 3 1 y 1 vl 1 1 [ SO W T A 1
1 19 o

Electron Energy (eV)

Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Cross Section (10—16Cm2)

Tabular and Graphical Data C-4.10.

Calculated cross sections for ele-tron-impact

ionization of excited states of Xe.

Xe (6p) Xe (6p)
“Electron Cross Electron Cross
Energy Section Energy Section
eV 'IO'mcm‘2 eV 107 10cm
4.2 2.32 2.7 6.gu
4.3 2.97 2.7 8.49
.7 4.35 2.8 10.9
5.3 5.96 3.1 14.9
6.1 T7.27 3.5 18.9
7.0 8.12 3.8 21.7
8.2 8.58 4.2 23.3
9.6 8.68 5.1 25.0
" 8.50 6.2 25.5
14 8.05 7.3 25.0
17 7.42 8.5 24.0
22 6.69 9.9 22.2
27 5.84 12 20.0
38 4,82 16 17.4
50 4.00 19 15.3
61 3.49 25 12.8
T4 3.02 30 11.2
86 2.65 37 9.31
100 2.34 47 7.76
------------------------ 58 6.55
71 5.46
83 4,73
100 4,07
- 6 p
+ * ¢
+7 * +
B . +
+
+ +
+
16} * s *
i + x X x *
- x X +
+ x +
L X x
& +
x
x +
" x 4
x
L x x
X
X 3
.
{ 1 1 A I | { [ SR W YO SR B O |
1 18 100
Electron Energy (eV)
Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Tabular and Graphical Data C-4.lla. Calculated cross sections for electron-impact
jonization of excited states of Cd.
cd(sp °P) cd(6s 35)
“Rlestron | Cross “Electron Cross
Energy Section Energy Section
eV 10-160n? eV 10~ 1602
TS T Tler 2.8 5.21
5.9 2,14 2.9 6.71
6.2 2.84 3.1 8.72
6.7 3.75 3.3 11.6
7.5 4,94 3.8 15.3
9.2 6,20 4.2 17.6
11 6.67 4.7 19.2
13 6.72 5.3 20.2
16 6.59 6.2 20.6
22 6.07 7.2 20.3
31 5.12 8.4 19.6
» 49 4,47 9.7 18.7
55 3.61 12 16.8
T1 3.04 16 14,5
39 2,34 21 12.3
----------------------- - 28 9.90
36 8.26
48 6.62
63 5.29
80 4,37
98 3.63
10
=
1 3
6s ~S
~ - sttty
o~ + +
E + <+
2 +
lo ’
T 1o 3 +
& N v 5p P +
7 - X X X +
o N + x x
t% = + x ® +
) x +
8 - x x b
s} x
"~ x
E
x
=
X
!
T 1 1 A I U I IR X \ T U U |_‘ {
i 1 {9 L
!
| Electron Energy (eV)
)
‘ Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
|
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Cross Section (10-16cm2)

Tabular and Graphical Data C-4.1lb.

ionization of excited states of Cd.

Calculated cross sections for electron-impact

cd(sp p) cd(5d 3p)
“Electron Cross “Electron Cross
Energy Section Energy Section
ev 10716052 eV 10- 162
1.9 12.5 1.7 16.6
1.9 16.4 1.8 24.1
2.0 23.1 2.1 39.5
2.2 29.9 .4 52.1
2.5 37.v 3.0 61.8
2.9 43.6 3.6 64.5
3.2 46.8 4.8 62.3
3.5 48.6 6.2 57.7
3.8 49.3 8.2 52.0
4.4 49.5 12 42.4
5.1 48.2 17 32.8
6.6 44,1 23 26.5
8.4 39.3 34 19.6
1M 34,2 52 13.6
14 29.6 76 9.69
19 24,0 100 7.25
24 19.7 = memmemmmeccseoesoosso—eeo
36 14,5
50 11.2
62 9.17
78 7.49
98 6.18
100
- 5d p
+
- + .,
R WXX X x +
X
- + X 6p 3P x +
X +
+
+ 5 x
L x .
+x
X
x
16}~
\ 5 x ¢
- x
i A
-
1 [} - i A J IJ_ L 1 1 1 S .
1 iq 104
Electron Energy (eV)
Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Tabular Data C-4.12. Cross Sections for electron impact

ionization of Hg.

Electron Cross
Energy Section
eV 10" 16cm2
300 3.14
400 2.66
500 2.32

Reference: K. Jost and B. Ohnemus, Phys. Rev. A 19
611 (1979).
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Tabular and Graphical Data C-4.13a. Calculated cross sections

jonization for excited states of Hy.

for electron-impact

He (b 1) Hp(7s %)
PR Cross TElectron O fross
Energy Section Energy Seection
eV 107 10en? eV 10'16<:m2
5.9 1.n1 2.9 4.2
6.1 2.3 3.0 5.86
0.5 £.92 3.1 T34
7. 5.88 3.4 3.87
[ 4.90 3.9 13.2
4.0 H.68 4.6 16.3
Tu 0.20 5.4 18.4
1 6. 37 6.2 19.0
T f.39 T4 18.8
1b 6.27 9.0 181
19 5.99 I 16.8
23 5.59 14 15.1
29 5.07 17 13.6
38 4.37 22 11.5
47 3.85 28 9.70
62 3.21 38 7.60
31 2.71 50 6.15
43 2.36 75 4,40
------------------------ 39 3.50
e L e
|-
e 7s s
E -
< 4+ t + 4
- - +
< +
z + *
o ,L +
R o + .
)
§ t + +
7 3 + % x X X x x »
£ - *x
5 + x 3
& " x 6p P x +
| 4
x
x
L »
x
b,
H 1 S N N BN W AN W | 1 1 1 1]
19 107

Electron Energy (eV)

Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Tabular and Graphical Data C-4.13b.

Calculated cross sections for electron-impact

jonization for excited states of Hg.

He(7p °P) Hg(6d D)
“ilestron | Ttress Electron Cross
Energy Section Energy Section
eV 10'160m2 eV 10'16cm2
1.9 13.3 1.8 17.1
2.0 18.4 1.8 22.8
2.2 25.2 2.0 31.5
2.4 32.2 2.2 43.9
2.8 42,1 2.7 59.1
3.3 8.6 3.2 65.4
3.6 50.7 3.7 68.0
4.3 52.0 4.3 67.1
5.0 51.2 5.3 64.3
6.3 48 .1 6.6 59.6
8.3 42.6 8.2 54,6
1" 37.2 1" 46.0
15 30.3 16 34.7
21 23.8 23 25.8
27 19.7 34 18.8
35 16.0 47 14.0
47 12.7 63 10.9
61 2,95 81 8.67
80 7.90 98 T7.22
100 6.36 = emmmsemesss-oosoeessooooess
185 ———-
- 6d p
. PN
o + + +
- xx X x +
' o «
7p 3P x .
R + X x
x +
+ x
o~ - x
g + +
N x
n x ¥
© x
SRL +
o o x
s - +
Eor 4
(5 =
[%2]
» -
w
o -
M
O
-
11 " L I T BN ¢ ' f 4 411
1o 160
Electron Energy (eV)
Reference: H. A. Hyman, Phys. Rev. A 20, 855 (1979).
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Tabular and Graphical Data C-4.14. Cross scctions for electron-impact
ionization of C2+‘ a
e+ (12+ v C3+ + ¢ + e
Electron Cross Electron Cross
Energy Section Energy Section
v 107 18cn? ev 107 18cm?
37.1 02 68 9.32
41 00 78 10.42
42 58 88 11.52
43 47 98 11.33
44 57 123 12.16
45 .92 148 12.31
46 1.04 198 11.78
47 2.05 248 10.98
48 2.66 298 9.85
49 3.03 398 8.50
50 3.09 498 7.70
52 4.18 598 6.64
54 4.95 698 6.13
58 6.35 848 5.38
63 7.40 998 4.87
14
- x
| lc‘L- x x
‘ X 5
' X
" ) x
s x
9]
'c_o‘ x
s &
purt X
~ x
' g
: i x X
3} [ x
» L1
Q X
; g x 3
2
| S gl x
b
L
X
’ 2K x
! e+t et reqe
i X
| 4
1 L ke 111 gl P f R N S S A
?B 160 100
Electron Energv (eV)
I
+
)

Reference: P. R. Woodruff, M. C. Hubletr, M. F. A Harrison, and E. Brook,

J. Phys. B 11, L679 (1978).
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Fabular and Graphical Data C-4.15. Cross sections for electron-impact ionization of NO,
¢+ N0 > e b onNO'
|
e
e [ sietron BECRN
, ' poo! oV
.. R T4y,
' T, R PN 19
A I TuU
| RO Touu
I N ot JJU
[ e &HU
N . Y]
! <. 3HU
i RN 40U <
T 0 450 1
T R SO0 1.50
T, et HHU 1.74%
[ Lt LOU T.L7
. oo uHY 1.59%
* EEIN [ Tau 1.51
[N . : 750 1.45
i 50 1.3%
Vo b T.3s
T - ; sUU 1.2%
RN Ty $.1y Y50 1.24
1 11y $.14 TLuu 1.21
. [ S it B Rttt
. . T < 14
- - 1 13u 3.1¢
N 1.« Tso 3. 11
. TLuu 140 3,10
PRVEVL R S RN RPN ont. ext colamn
|
"
‘ff‘" N
X
3 = x
- X x
! X
! ¢ x
Il z—‘ x x
,:r x .
b, - x x
= x x
ie 2+ x x
2 X x
o x x
' z x x
= x Xy
&)
' x ’Sl,“
x
I - x
v 1 1 [ S B N S | 0 1 PR S T U A
{4 10u 1000
Electron Energv  (c\V)
I
)
Heference: D. Rapp and P. Englander-Golden, .J. fhem. Phvs. 3. 1464 (1965).
\
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Tabular and Graphical Data C-4.16. Cross scetions for electron-impact ionization of "o,

+

et NLO v Ze 4 ND

tlectron Cross kLlectron : iectron
Loersy section bnergy section LTy [ETERES A

oo 11 i :")u
FAP] yel s SISV
Tuy 3.0 Ty
15 .76 i,
Tiy seid (A [INEES!
11y .73 Tow . T EC
120 3.70 e emem e m ———————
Tey 307
150 s
Vi 3.7Y
T4y 3.73
145 3.71
THu $.70
1y S 0k
Tou Set
2yl 3.HY
cont. Next Column wont. Kext Colamn
4
x X
x X
X
X X
| X
3 x
X
—_ x
- %
o’% x
D x x
< x x
= 2 x
: x x
- x x
o X
o x x
9] )SSS
“ X
K1)
o} x
i)
&
1 l—
0 P N o ol n WD WY G W Y T I
10 Long 1QU0
Flectron frervyw (ol
Reference D. Rapp and P oEnplander-Golden, 0 Chermo Pl a8 Tang (1965)
KON




Tabular and Graphical Data C-4.17. Cross sections for electron-impact ionization of CH,, -

tlectron “ress klectron Cross Electron Cross
Energy sectlion Eneryy Section tnergy Section
ey 10™ ent eV 16 1bene
5. RN 20U 3.01
40,0 S 25U e e
4h.u j.2) 30U PR
20U 5. 30 350 2.2
PRy 3.4l 4uo 2,04
bu.uU 5.5 U5y 1.94
vh.u 3.0¢ H0u 1.8%
TUwu 5.66 550 1.7
1500 3.6¢ Guu 1.03
du.u 5.70 OhU 1.54
85U 3.70 Tou 1.47
JU 3,70 790 1.4y
9500 3.08 80U 1,54
Tuu 3.66 ShHu 1,68
Tas 3.03 Yuu Vo
11u 5.08 EPL 1.1
11y 1.0y 1000 L1E
12y 5.5 e e e
1oh 3.0
13U 3.48
1355 3.485
140 3.4
145 3,348
1oy 3.33
Tul 3429
130 3.12

wext olumn cont. Next Column
4
XX
x*
x
X
x x
X
3+ x x
—~ X
-
£ X
v x
LJ x
g x x
=
] x
~ X
- X
£ x
T2+ x %
2 X
o x x
v X X
o X x
< )f xx
13
“ X
x
i x
X
X
X
X
X
x
x
L
X
p )22(1 P VO W S A A I | a4 RS T S ST U U\
{0 10 1000
Flectron Eneryy  (eo\)
Reference: u. Ranp and Po tnalander-fiolden, J. Chem, Phys, a3, 14hd | 1ukb
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Tabular and Graphical Data C-4.18.

Cross sections for electron-impact ionization of C2 4

Electron Cross

Energy Section
eV 10" 10cp?
10.5 0.0114
11.0 v. 0449
1.9 V.0871
t2.0 0.134
12.5 0.193
13.0 v.2b3
13.5 u.345
14.u U.431
14.5 0.533
15.u u.042
15.% v.752
1b.y U.861
1v.5 U.Y459
17.0 1.06
17.5 1.7
18,V 1.27
18.5 1.37
19.v 1.49
19.5 1.59
21,9 .90

Cont. Next Column

Electron Cross

Energy Section
eV 10~ 0cm?
21.5 2.00
22.0 2.09
22.5 2.18
23.0 2.27
23.5 2.35
24,0 2.4
26,0 2.9%
28.0 3.25
30,0 3.52
32.0 3.76
34.0 3.98
36.0 4,19
38.0 4,35
40,0 4.50
45.0 4,30
50,0 Seu7
55.0 5.29
60.u 5.47
L] 5.61
70.0 5.69

Cont. WNext Column

Electron Cross

Energy Section
eV 10-1bem?
75.0 5.76
80.0 5.80
5.0 5.83
90.0 5.83
95.0 5.83
100 5.79
105 5.77
110 5.74
115 5.70
120 5.66
12% 5.601
130 5.56
135 5.51
140 5.42
145 5.39

7
6._.
3¢ XX XX xx
X xu“‘s&‘
~~ x
~N
§ 5k x
f X
Ic x
— X
o) . x
e — x
S x
° x
LY
[ x
2 3
(o]
1 9]
(&)
2k f
lh—-
y - A 1 Il A 1 lll A
o 160

Electron Energy (eV)

Reference: D. Rapp and P. Englander-Golden, J. Chem. Phys. 43, 1464 (1965).
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Tabular and Graphical Data C-4.19. Cross sections for electron-impact ionization of SF&'

...... e T T S e e e e e e et e et e e e et e e e e e e et e A — e e — - .o - ——————-——— e o

rlectron Cross Electron Cross Electron Cross
Energy sSection tEnergy Section Energy Section
eV 1™ Wen? eV 10" 16cn2 eV 10-160n2
Tuey U, uzae d4.u 2.7u 115 b.79
7.0 U,u3ve 36.0 3.04 120 6.36
T v.uhLY 38.0 3.26 1245 0.67
lo.v L, uB3L 40.0 3.47 130 6.88
3 J.tle 4.9 3.79 135 6.92
190y [P %) 50.uU 4,35 140 6.43
Tsen U, 1y4 55.0 4,81 145 SR
21y v.331 b0.0 5.09 150 6.97
P IS V.3l b5.0 5.34 160 .97
P U450 TU.U 5.05 130 6.0
cd ey u.537 5.0 9.77 200 b.33
T J.udl oU.0 5495 250 L i
S3e0 v, 71 85.U (S R 300 604
<y 0,020 90.0 L.20 R et R
Y] 1.20 95.0 b.42
eIV 1.50 100 6.53
* BV 1.93 105 .63
s&ay 2,31 110 6.71
cont. Next Column Cont. Next Column
8

N
1
\E
x
.4
X

N x* 3
6 xx
' x
o X
os 5 x
- X
i <
Z x
I
; c 4
S F x
o
v X
& x
s 3 x
‘A
C X
M 9
N v x
2+ x
x

| A
160

' Electron Enerpy (eV)

,un§i 1 i 1 1 -

Reference: D. Rapp and P. Englander-Golden, J. Chem. Phys. 43, 1464 (1965).
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Tabular and Graphical Data C-4.20. Cross sections for clectron-impact

ionization of COZ* ions.
“Electron Cross Electron Cross
Energy Section Energy Section
eV 10717 e eV 10-1Tem2
24.90 0,126 124.5 3.95
26.50 0.326 166.0 3.96
27.40 0.450 232.4 3.47
29.00 0.626 232.4 3.58
29.00 0.662 332.0 2.91
33.20 1.24 456.5 2.37
41.50 2.13 622.5 2.18
49.80 2.64 830.0 1.66
58.10 3,08 e
83.00 3.72
Cont. Next Column
S
4 X X
X
- X
(e}
~
—
1
X
s 3 x
g X
ol
3 x
U
wn x x
: 2
<)
—
o x
4
1
#*
X
X
L x L i 1 L 1 Ll l A A A 'l L A b 1
%o 100 1600

El

Reference: A. Muller, E. Salzborn, R.

L221 (1980).

ectron Energy (eV)

Frodl, R. Becker, and H. Klein, J. Phys. B 13,
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P et

Tabular Data C-4.21. Appearance potenvials for electron-impact

ioniration of rare-gas dimers.

ArKr

KrXe

Appearance
Potential

15.2 + 0.2
14.0 + 0.2
13.45 + 0.3
12.2 + 0.2

Reference: H. Helm, K. Stephan and T. D. Mark, Phys. Rev. A 19,

2154 (1979).
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Tabular and Graphical Data C-4.22. Cross sections for electron-impact

detachment from F~,

-------------- e e e e A L R E G- --—-——— - .-

tlectron Cross Electron Cross

gnergy Section Energy Section
eV 167 16cm2 eV 10~ 16cp2
15.2 1.03 98.0 2.60
18,0 1.63 148 2.4%0
23.9 1.92 197 2.11
28.0 2.23 247 1.80
33.0 2.33 296 1.62
36.0 2.44 396 1.37
48 .U 2.65 495 1.16
58.0 2.71 595 1.04
b8.0 2.74 794 0.840

. b8.0 2.71 990 0.730

83.0 2.67 = eeeecccmcccecccccaccaaea
yo.U 2,02

Cont. Next Column

5
x %
x
x ]
2.5~
x x
x
x
-~ x
o~
£ 2
©° 3
o X
o
-l
~ X X
§ 1.5}
po
o x
U
wv
@ x
2
o 1 X x
& [~
x
>
6.9
1 1 Lllllll S L ) Y N N N e |
1 85 168 1009

Electron Energy (eV)

Reference: B. Peart, R. Forrest, and K. T.Dolder, J. Phys. B 12, L115 (1979).
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Tabular and Graphical Data C-4.23.

Inclined beams

90% confidence limits of random error

Cross sections for electron-impact detachment from O~ .

_____________________________________ - 1 o o "

Electron Cross Electron Cross Electron Cross
Energy Section Energy Section Energy Section
ev 10=6cme eV 10-16¢p2 eV 10-16cp2
3.28 0.640 20.5V 5.27 27.3 5.72
5.37 1.48 21.4 5.46 27.5 5.81
T.62 2.83 22.1 5.78 29.1 6.12
10.6 4.35 22.8 5.89 30.7 6.19
12.8 5.21 24.4 5.97 32.1 6.29
15.2 5.54 25.2 6.10 32.5 6.28
16.7 5.61 26.0 6.34 36.9 6.03
18.1 5.78 26.3 5.82 = meeeemmcemccmcocmmeaooo
19.0 5.90 26.8 6.08
19.6 5.24 26.7 5.48
Cont. Nexi Zolumn Cont. Next Column
8
?.—.
x xx
X x X
6 x x X x
& x x X X
§ x X x x
2 x X X
|O S
c
g xX
i af
%]
LY
w
p
o I
s X
2+
X
1.—
X
1 1 1 1l { 1 |
% 5 10 15 70 25 38 35 a0
Electron Energy (eV)
Reference: B. Peart, R. A. Forrest, and K. Dolder, J. Phys. B 12, 2735 (1979).
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'16cm2)

Cross Section (10

Tabular and Graphical Data C-4.24

impact detachment from G~

Cross sections for electron-

tlectron Cross Electron Cross
Energy Section Energy Section
eV 107 16cn? eV 1071602
10.3 4,51 58.0 5.85 -
13.3 5.54 8.0 5.64
15.3 5.63 98.0 5.16
16.3 5.69 108 4,88
18.3 5.18 108 4,80
18.3 5.56 148 4,09
18.8 5.51 197 3.71
19.3 5.44 296 2.88
20.3 5.98 396 2.28
23.3 6.26 495 1.89
26.1 6.18 595 1.62
28.1 o0.U48 694 1.45%
33.3 6.29 794 1.33
38.0 6.35 990 1.18
48,0 6,04  memecmmemmmmamaaooo
58.0 6.05
Cont. Next Column
7
x x X
6 x x
X
% X % x
x x
S
%
b
41 x
b3
3-
x
2L
b
1k
i i ! . S | 1 )
1 {00
Electron Energy (eV)
Reference: B. Peart, R. Forrest, and K. T. Dolder, J. Phys. B 12, 847 (1979).
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Cross Section (10'15cm2)

Tabular and Graphical Data C-4.235.

impact detachment from C~.

Inclined beams

Cross sections for electron-

90% confidence limits of random error

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

Electron Cross Electron Cross

Energy Section Energy Section

eV 10'15cm2 eV 10=15¢m2

T 2.14 20.4 1.95
13.0 2.15 20.9 1.9
4.4 2.16 21.9 2.01

15.2 2.09 22.7 2.00

15.9 1.99 23.5 1.97
17.4 2.01 25.0 1.81

18.1 2.17 26.5 1.77

18.9 1.99 28.1 1.75

19.6 1.86 31.2 1.68

20.0 2,00 = esmecccccccccccammomcoo-
Cont. Next Column
2.5
x x X x
3
rd o x %X x X X x
x x
x
X
.3
X x
X
1-5_
4
[ | 1 |
lo 15 20 25 30 35
Electron Energy (eV)
'
Reference: B. Peart, R. A. Forrest, and K. Dolder, J. Phys. B 12, 2735 (1979).
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-16cm2)

Cross Section (10

[p%]
Yot

16

1

Tabular and Graphical Data C-4.26.

impact detachment from C .

Cross sections for electron-

Llectron Cross Electron Cross
Energy Section Energy Section
eV 10'16cm2 eV 1071002
10.2 17.9 98.0 9.97
13.2 17.9 107 9.96
15.7 17.4 148 7.55
18.2 18.5 197 6.23
23.2 17.8 296 4.87
28.0 10.7 396 3.87
38.0 15.1 495 3.22
48.0 14,2 595 2.70
53.0 13.3 794 2.07
63.9 12.4 990 1.73
78.0 11,6 = comcem—ecceeeecreccacanac
88.0 10.8
Cont. Next Column
x
o X x
X
x
x
X
B x
b3
XX
|~
x
x
X
- X
X
x
x N
1 1 L T | 1 ) i T T T
0 160 { g0
Electron Energy (eV)
Reference: B. Peart, R. Forrest, and K. T. Dolder, J. Phys. B 12, 847 (1979).
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C-5. ELECTRON-ION RECOMBINATION

CONTENTS

C-5.1. Cross sections for dissociative recombination of electrons

with H3+ to form H™
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Tabular and Graphical Data C-5.1. Cross sections for
dissociative rocombination of clectrons with H$. to form H
+ -
(S H; » Ht H2
[ —
X
ta ]
x X
SR e
x

- x

to)-
x

feg--

Dl it x *
6

4 - X

e + H3+ + H™ o+ 2+
2 e
Al x | 1 | i |

] 2 ! = -

X 7 4 [ = 10 1e

Electron Enerpgv (eV)
Refercnce B. Peart, R. A. Forrest, and K Delder Tt o taa




w-0.

C-6.1. Cross sections

[}
1
[sa)
[

Total electron
C-6.3. Total electron

C-6.4. Total electron

NEGATIVE TON FORMATION BY ELECTRON IMPACT

CONLENTS

for dissociative
attachment cross
attachment cross

attachment cross

attachment of electrons to Ny 2994
sections for CClKF ................. L3000
sections fo LU17F2 .................... 3001
sections for CClF3 ..................... 3002

C-6.5. The effect of vibrational and rotational excitation on threshold

dissociative attachment cross sections

in H, and L 3003
C-6.6. Increise in dissociative attachment cross sections in SF6 due to
vibrational excitation of the gas prior to the collisjion.... ... ... . 3005

W e s e v N ———— . -~ — »
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Tabular and Graphical Data C-6.1.

Cross sections for dissociative

attachment of electrons to N,O.

2
e + N20 - NZ + 0
Temperature Rate
Constant
K 10‘150m3/mole-sec
323 30.0
31 13.5
295 4.80
275 2.30
261 0.580
166
F -
: e + NZO + N2 +0
- X
- 5
bt x
“= 10
g 3
v =
-l
. o
S - x
u 8
o
5 | X
=
(o]
(&)
1]
= Lt
o -
- X
-
-
0 ] ] 1 |
240 260 280 300 320 34

Reference:

H. Shimamori and R. W. Fessenden, J. Chem. Phys. 70, 1137 (1979).

Temperature (°K)
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A L T

Cross Section (10'16cm2)

Tabular and Graphical Data C-6.2. Total electron attachment cross

sections for CC1 .’F .

FNERINE A St POss v.lectron Cross
Lneryy cetlon tnergy section
o 1o eV 15~ 100n?
UL Uy 14,0 u.Hu 5.19
NI SRV Ve H.44
[IRVESIV [ VY L83
Jeuly SyLll veth 6,32
TN .27 u. 79 6,67
oo lu 3.0 volY 6,70
Lol 4,24 U.ou [N
[V ] .12 vl b 5.99
volu .54 ULy 5.36
velo loby u.9h 4,59
vy F.db T.uu 3.15
vedt J. by 1.1 1.56
v. 3V VDY 1.2 U, 39u
U.3o 7.2 1.3 v, 0500
G.lu 2407 mmemeecemenccccmecea -
UL hh > 30
Cont. hext Jolumn
16
14
3
124~
104
x x X
x
el x
x X x
x x X X
6 X x x
x
x X X x x
X X x
41— “x
X
2 o
3
i 1 1 1 1 ¥ x
% 0.2 0.4 6.6 a.8 1 1.2 4
Electron Energy (eV)
Reference: D. L. McCorkle, A. A. Christodoulides, L. G. Christophorou, and 1. Szamrej,

J. Chem. Phys. 72, 4049 (1980).
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Tabular and Graphical Data C-6.3. Total electron attachment cross

sections for CCL,F,.

tlectron Cross Llectron Cross
Lnerygy section Energy Section
eV 10 100 eV 10=oen?
. U.04Y U.600 v.50 U.220
u.0by 1.80 u.hh .230
v.Ubu 3413 .60 0,260
w.OTY 3,40 J.0bH U.3kU
v.UB8u Z.07 0.70 0440 .
v.lu 1.18 0.7% 0.57u
v.1é V.0ol0 U.b0 V.70u
ueld . 340 U.b9 O Y-4V]
} ve.lu J.240 U.9y v.BYu
: v. 13 U.23V U.35 U.B9u
i V.20 U.320 1.00 0,700
v.2y V.41 1.1 U.35U
U.3u U.550 1.2 J.0Tu0
N U.e3d V. 490 = mmemmeceecemcccmemnooa~
0.40 U.350
) .45 v.260

Cont. Next Colunmn

4
i
i
]
ﬁ‘ x
. %
i I
\ ; ’
£
9]
=
[ ‘s
] c
[
8
. 2k
bt x
1]
o
w
. o
L
7 o
3
1
" x X
3 x x x
X X
x x x
X x x x x
xx X x x *
qj 1 | | 1 1 X
: 0,2 G,4 0.6 0.8 1 1.2 1.4
Flectron Energy (eV)
Reference: D. L. McCorkle, A. A. Christodoulides, L. G. Christophorou, and 1. Szamrej,
J. Chem. Phys. 72, 4049 (1980).
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Tabular and Graphical Data C-6.4. Total electron attachment cross

sections for CC1F3.

Electron Cross Electron Cross
Energy Section Energy Section
eV 10~ 16cm? eV 10'16cm2
0.85 0.0200 1.4 2.09
0.90 0.0300 1.5 1.33
0.95 0.0400 1.6 0.570
1.00 0.0800 1.7 0.250
1.1 0.180 1.8 0.160
1.2 0.630 —eeeceeeeecccccrcccaaa.
1.3 1.60

Cont. Next Column

cm

9.8

Cross Section (10
-
1

0-6?‘ x X

0.2 x

1 ] } L x x X 1 1
o.2 6.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Electron Energy (eV)

o

Reference: D. L. McCorkle, A. A. Christodoulides, L. G. Christophorou, and 1. Szamrej,

J. Chem. Phys. 72, 4049 (1980).
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Tabular Data C-6.5. The effect of vibrational and rotarional excitation on

threshold dissociative attachment cross sections in H, and D,

Tabular Data C-6.5a. Experimental ratio of threshold dissociative attachment
cross sections for vibrationally excited molecules to that for

molecules in the vibrational ground state.

H, D,
Internal v ve0 Internal v v=0
Energy cDA/cDA Energy cDAInDA
v eV eV
1 .49 32. .36 42,
2 .98 560 .70 900.
, 3 1.44 5.6 x 103 1.05 1.2 x 10%
4 1.86 3.8 x 10% 1.6 1.0 x 10°
5 1.67 7.2 x 10°

Tabular Data C-6.5b. Experimental ratio of threshold dissociative attachment
cross sections for rotationally excited molecules to that for

molecules in the rotational ground state.

Hy
Internal S 20
Energy oéA/UéA
]j eV
5 23 1.6
7 41 4.2

Ground-state dissociative attachment cross sections at 300°K, taken from

G. Schulz and R. K. Asundi, Phys. Rev. 158, 25 (1967)

Oa(Hy) = 1.6 x 10721 cp?

8 x 10_2['cm2

Reference: M. Allan and S. F. Wong, Phys. Rev. Lett 41, 1791 (1978)
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Tabular and Graphical Data C-6.6. Increase in dissociative attachment
cross sections in SF due to vibrational excitation of the gas prior
to the collision.

a.  Temperature dependence of the cross section for dissociative

attachment to SFb to form SFS-' Taken from Fig. 1 of the reference.

Electron

Energy
Temperature (eV) 0 0.1 0.2 0.3
« KD
300 6.5 3.6 5.4 6.4
330 8.3 5.0 6.4 7.5
355 14, 7.0 8.6 9.3
420 4b, 16. 15. -
500 130. 29. 19. -
607 290. 43. 23, -
740 490. 76. 30. -
880 780. - z -

b l.aser enhancement of dissociative attachment cross section for

il K -
electrons on 3”SF6 to produce jsts . The radiation selectively

excites the vy vibrational mode of 3ZSF6 to produce the

enhianced sipnal

B x
X
x X
X x
X
x
- x
x
x x
—
x x
x
x X
xX
x
}
- x x
X X x x
o Ky X xx* XXk x x
x_x x % X x
oo Xy x x X x
1 1 { 1 1 1
0 1 2 R 4
Electron Fnerpgv teV)
Keterence I Chen and P. ] Chantrv, J Chem. Phys. 71, 3897 (1979).
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D. PHOTON COLLISION PROCESSES IN GASES
CONTENTS

Page
Photoabsorption and Photoionization Cross Section
of Atoms and Positive Atomic I0ONS.. ...t nnnnnnnns 3007
Photoabsorption, Photoionization, and Photodissociation
Cross Sections of Molecules and Positive Molecular Ions
(Monomers)..............,: .................................... 3029
Photoabsorption, Photojonization, and Photodissociation
Cross Sections of Molecules and Positive Molecular Ions
(Excimers and Dimers ). ..o ettt iiieeeinaaaanennansennns 3106
Photodetachment, Photodissociation, and Photodestruction
Of Negative JOMS. . ittt it ittt et i ennnaens 3118

Free-Free Absorption Coefficients {No new data to
report. For previous data see V.2, pp. 692-693)

The data presented in this chapter either extend or supersede the
data given previously in Chapter D of Volume II, pages 639-713, and
Volume 1V, pages 1917-2078.
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Tabular Data D-1.2

Branching Ratios and Partial Cross Section for
the Photoionization of Ar 3s

Energy  Measured Branching ratio® Toral Argon 3s

loss intensity T———— . photoionization ph ization®

(eV) ratio® S 3p cross-section (Mb)8  cross-section o (Mb)
3s/3p

328 0.031 0.030 ( 6) 0.970 ( 6) 16.7 0.500 (100)

338 0.023 0.022( 9 0.978 (10) 14.2 0.310 (127)

35.8 0.023 0.022( 8) 0.978 (10) 94 0.210 ( 75)

37.8 0.012 0.016 (10) 0.983 (13) 59 0.094 ( 59)

39.8 0.000 0.000 ( 4) 1.000 ( 4) 37 0.000 ( 14)

41.8 0.012 0.011 (11) 0.989 (11) 22 0.024 ( 24)

4.8 0.061 0.057 (43) 0.943 (44) 1.25 0.070 ( 53)

46.8 0.103 0.093 (35) 0.907 (46) 0.97 0.091 ( 34)

49.8 0.124 0.102 (40) 0.826 (59) 0.92 0.094 ( 37)

51.8 0.129 0.106 (68) 0.782 (65) 1.01 0.110 ( 70)

54.8 0.164 0.123 (28) 0.754 (40) 1.19 0.146 ( 33)

59.8 0.226 0.155 (38) 0.685 (38) 1.37 0.213( 52)

64.8 0.267 0.177 (35) 0.658 (42) 1.45 0.257 ( 51)

69.8 0.266 0.177 (37) 0.664 (48) 1.48 0.262 ( 59)

74.8 0.223 0.153 (68) 0.687 (68) 1.48 0.227 (101)

Values in parentheses represent the uncertainties in the derived quantities.

b This represents the 3s/3p intensity ratio corrected for analyzer transmission efficiency.

< Branching ratio (3s) = 3s/(3s + 3p + 2*) etc. The data for multiple ionization are taken from
ref. 30. This correction has been made above 46.8 ¢V.

4 From data of West and Marr .

e g(Mb) = 1.0975 x 10%df/dE) (eV).

Note: The value in parentheses represent the uncertainties.

Reference: These data were taken from K. H. Tan and C. . E. Brion, J.
Electron Spectrosc. 13, 77 (1978) except for the total cross

section which was taken from J. B. West and G. V. Marr,
Proc. Roy. Soc. A 349, 397 (1976).
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Graphical Data D-1.6

Photon wavelength (&)

Partial photoionization cross section for C{3P) leaving the ion
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Graphical Data D-1.7

Partial photoionization cross section for C(!D) leaving the ion L.
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Graphical Data D-1.8
Theoretical total photoionization cross section for N("S) in length
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3016




T

Photar: wavelength (x)

rTor Ml R 1 i 1 - -
7 & : | . : ) J
1 J ; ! i
X '
. o | 1
- ! ’ | :
z o ! ! ! -
< « ’ ‘ )
13 : : ! :
¥ . ' :
ML ] ! | 1
5 [ ! ( :
o - \ : \ J
g [ v Y :
Rl I"”-I\i%' J ;
7 ‘ .. : [
(t: i 1 . "'h\ \\f ’ '
: [ Vo S SE 1
& i § i I ! T
. ' 1 i i 4
s ! b '
b4 ' ! I ! ; |
NP IN'T®S7) NN O N5
o ! PR ET RET RS N T TV }
10 125 15 17% 20 225 25 275 34
Photon energy (Ryd)
Photon wawelength (k)
5 500
e ‘-
. T
7“”} o 5%
s ;
: | f
sl i )
= 42 [«
b2y 4 B Y
z | Y . easmocmsars L 22
£ ) | : -
8l | |
3.0 ) ! 3o
i 1 5hy : | o2= =
£ |l ! ! L
e 1
5
/ 0
3 : t : :
3l - I ‘ J
5 \0%._, _____ -0 " | | )
r [N 1
§ W |
H ! P“*"’»—n—ml b
B X | | - | T
§ ) ! ) : """"
I
0 sH | X ! 'J
; ] ] !
\ \ '
J . o I I ! D
'54(‘51 vl :
i
" L 11 .’ i il JET 9 @
15 175 20 225 25 P 30

Photon energy (Rya)
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C 024

Graphical Data U-1.12

Photoionization cross section for the ground ('P)

the ground ('S) of 0*.
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Graphical Data D-1.13

Photoionization cross section for the ground °P state of atomic 0 to the
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labular Data D-1.15

Photoionization Cross Sections and Branching Pating
in Various Thearetical Approxinations for

Sum of the 3p — kd k< cross sections at various energies (in 109% em?),

With relaxation effects Without relaxation effects
Photon 1owest-order HF Correlated ® lowest-order HF Correlated*
energy (eV) Length Velocity lLength Velocity Length Velocity Length Velocity
16.62 56.14 37.00 35.91 34.00 60.40 43.06 34.40 35.99
1x 51.66 33.30 36.13 34.71 51.10 35.60 4u.10 36.36
20 42 60 26.41 35.3K 31.62 38,79 25 .92 393~ 35.49
21.2 av.22 22.46 34.32 30.10 32 4+ 21.11 37 .1 34.02
23 29 9% 17.32 32.06 29.57 24.33 1517 30.55
25 23.17 12.71 2845 23.34 16.97 10.13 2 2487
27 17.51 9.11 24.17 21.46 11.31 6.49 2 1+ 3=
30 11.03 5.30 17.40 1219 5.R7 3.1% 1 10.37
32 770 3.54 13.01 10.94 3.64 195 6.44
35 4 45 149 787 5.16 1 60 0.92 285
40 1.61 0.70 2.83 2.19 0.6k 0.50 0.+5
45 0.57 0.36 0.Kb 0.6% 0.42 .45 0.3~
‘Includes onrrelations from coupled-equations method.
Ratios of the "D and 'S crose gections to VP at various eneryies
D rutwe
Photnn With relaxation effects Without relixation effects
energy lowest-order HF (orretated lowest—order HF Correlated®
eV Length Velocity length Velocity Lenyth Velooity lengrth Velncity
1 082 0.97 0.66 0.69 1.1 1.2 0.74 G.m1
19 0.67 .82 0.66 ) 6n .95 11 .77 0.,
20 0.5 070 a.nT 070 ) wn 0.9¢6 0,75 0RO
21.2 .45 0 o~ 0.6 072 0 7o 0.3 0.74 0.79
22 .40 0.53 0.70 074 0.63 .76 0.7 0.:9
23 0.35 0.47 0.72 076 (.50 0 6= 0.74 0.7
's ratio
ix 024 0.25 0.11 0.14 0.32 0.11 0.15 0.1*r
19 0.1 (.20 0.11 0.13 027 0.2% 014 016
20 0.14 0.16 011 0.13 0.22 0.24 011 0.16
21.2 .11 G.13 011 012 [{§. 0.20 013 .14
22 0.na 012 on 012 0150 017 0.1 014
23 0.0x 0.10 0.1t 012 0,13 015 0.12 [E0% 3!
et The e et gy . !

T N T Cavter ooand HOP D Felly,




o (Mb)

1000 .
&
°
°
“ A“ . ' ry
s s s
Iy
s, Iy
o aagtate,
. l‘..
2
A
e N
100= )
o |
N [
C AT
= A
L SPIE
.
{
I
-
e
.
- "
- P

'L'l | | | )

I_Lllllll

1

1 11 ]llLl

e

! l | o ]
200 300 400 500 600 700 800 900 1000 1100

1200
2 (R)
HGranhical Data D-1.16
shotoabsovption oross sections tor atomic Hg.
3074
. —————




RELATIVE IONIZATION EFFICIENCY

RELATIVE IONIZATION EFFICIENCY

T T ] T T ) — T T

' * re 1.0
{{5¢) (6s) Dlll L4

M43

7T T 17 1717 TT’I‘[’I | I A ¢ YT‘T"T’T]1 LI S R O B B | rrﬁ ) S A SN B SN A

» 22 10
(3¢) (6s) Oy, 7 7o, P

o

» 22 30
(84) (80) Oy, 89 P
.
-
L]
[
* s o0
.8 6p. D
e o [
« °* .
. \' .
1 d
* \. L] »

10.0 n.o 12.0 13.0 14.0
PHOTON ENERGY (eV)

(] 9, op ! :!
' J
Y’ / I' T’ 4

L] L 30
{(ﬂl) (es} D!/'} L4
T L1 Op 10p lip iy

14.0 15.0 16.0 17.0 180
PHOTON ENERGY (ev)

Graphical Data D-1.1/7

Relative photoionization cross section of atomic Hg

3025




NY Lle
[ 0.00CE
7 0.000¢
8 Q.000E
9 0.000¢

10 0.000¢
1% 0.000¢
20 0.000E
2% 0.000E
10 0.000¢
3% 0.000¢
«0 0.000¢
L4 0.000¢k
50 0.000¢
60 0.000¢
10 0.,000¢
.14 2.554E
90 2,035%¢
100 L.613¢
HY
15
20
23
30
3s
40
]
50
&0
T0
80
90
100
Accuracy:
Reference:

¢C
00
00
ocC
(29

ocC
[o]e]
00
0¢
4

[l
(o]
00
cC
ocC

[+]¢]
00
(1Y

NE+

Tabular

Data D-1.18

Photoionization Cross Sections for Singly
Charged Positive lans

Fo

0.000€ 00 0.0C0&
0.000¢ 00 0.000E
0.000E Q0 0.000E
0.000E 00 0.000€
0.000E 00 0.000€

0.000€ 00 0.000€
8.100€ 00 0.000E
T.8406€ 00 7.014€
6.92%€ 00 8. 1l6bE
€.370E 00 T7.811E

5.994E 00 7.401E
4.720E G0 &.333E
3.9726 00 5.363¢

These theoretical data should be good to 20

Be HY¥ Ce
0.000€ 00 C.000E 00 13  0.000E 00 0.000E 00 0.000E 00 0.000F
0.000€ 00 O0.000E 00 20 0.000€ 00 0.000t 00 0.CQO0FE 00 0.000€
0.0G0E 00 C.OCCE GC 25 3.40%€ 00 0.000E 00 O.000FE 00 0.000F
0.C00¢ 00 C.O00CE OC 30 2.388E 00 6.071E 00 O0.Q00€E O0 0.000E
0.CO0CE 00 C.COCE 0O 35 3.377 00 ¢.B0BE 00 O.000& 00 0.000¢
0.000c U0 C.O0CCE 00 40 2.751E 00 5.190€ 00 ¢&.571E 00 O8.I77F
1.398€ 00 0.000F 0OC 45 2.2TTE 00 ¢.350E 00 5.624E 00 7.94iE
1.0% ¢k GO0 2.2%59E 00 50 1.910E 00 3.670t 00 5.062€ 00 ¢.827¢
8.05%€-01 1.872¢ CC 60 L.395E Q0 2.674€ 00 A.473€ Q0 6,.30TE
H.278k-01 1.55CE 0C 70 1.059c 00 2.009E 0O 3. 442¢ 0C 5.115¢
€.985E-01 1.294¢ 00 80 8.204Em01 1