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Abstract
Tonization cross section data for neutral atoms and (positive and negative) ions have been compiled

and shown in a series of figures. The present survey has included those published up to mid-1998.
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1. Introduction
In a previous compilation we had shown the electron impact ionization cross section data for neutral

atoms and ions including multiply charged ions taken up to around 19881-2). Since then, a number of
new experimental and theoretical investigations are continuously providing important data for such
ionization processes. Their references are given in recent papers®).

In this report we summarize the present situation (mid-1998) of electron impact ionization cross
section data for neutral atoms and negative as well as positive ions ranging from H to U. Usually the
ionization collisions accompanied with n electrons removed from an ion with the charge q, A%, can

be expressed in the following form :

e+ A% > e +A@MT 4 pxe 1)
whose cross section is expressed with o, .

“The partial jonization cross sections o, are determined through measuring the ionized secondary ion

fraction over the initial ion intensity. In neutral gas (vapor) targets, the incident electrons pass through
the target gases. But for ion targets we need a series of advanced techniques, so-called crossed-beams
technique where the incident electron beam crosses the fast-moving target ions whose effective
densities are very low, usually equivalent to less than 10710 Torr, thus requiring ultra-high vacuom
systems.

Some experimental data were also taken through so-called condenser plate technique which

provides the apparent ionization cross sections as follows :

Capp = Zno,. 2)

Note that the cross section, 0,

differs from the sum of he partial icnization cross section XG,.
Here, without giving any detailed description of various ionization processes (see books and
summaries®-7)), we give the ionization cross sections by electron impact in graphical forms, together

with relevant bibliographic reference data.

2. Explanation of data for ionization by electron impact

The compiled ionization cross section data for various atoms and ions with different charge under
electron impact are given in Figs.1-441 as a function of the electron impact energy. The notations
after references, T and E, denote theoretical and experimental investigations, respectively.

It is important to note some differences of these data shown in these figures :
a) In some of these figures (in particular where data look scattered), data for the state-selected product
ions are given (see Fig.126 for Ar atoms), by measuring the energy loss of the incident electrons.
b) Some theoretical calculations involving the inner-shell electron ionization had been performed. If
one: of the inner-shell electrons is ionized, the final charge state of the ionized target ions/atoms may



not increase by unity, as noted in figures, because the inner-shell electron ionization usually follows a
series of autoionization or Auger electron emission, losing a few electrons. These data are
accompanied with some notations on the (intermediate) electronic state just after ionization (without
giving any information on the final charge states of product ions) (see Fig.125 for Ar atoms).

¢) Also some theoretical cross sections are given for the metastable or excited state target ions (see

Fig.232 for Nil®* jons), though in most cases they correspond to ions in the ground state state.
d) Some ionization data are given as "sum"” or "X" ("Sum He™" at the top or "ZHe"*" at the fugure
caption in Fig.5 for He atoms) which are taken through a condenser-plate technique and, therefore,

represent "the apparent ionization cross section, Gapp" (see eq. (2)).

These data can be accessible through WWW (free of charge) at
http://shino.nifs.ac.jp

where the ID can be obtained electronically (taking a few weeks after application). Then the databases
can be accessed at

http://amdata.nifs.ac.jp
where the data can be acquired in plotted graphical forms and also in numerical forms, together with

bibliographic references.

3) List of references

The references relevant to the compiled ionization cross section data are list in alphabetical order of
the first author in the following table which are taken from NIFS databases.
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Gregory, D.C.3Neng, L. Peyer, F.N.SRinn, X. Gregory, D.C_$Hug, M.S_$Meyer, F.W.3Swenson, 0.R.$Satcka, M_$Chontrenne, S.
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Gregory, D.C.3Crondall, D_H.$Phaneuf, R.ASHomsld, A.N.SOuw, G.H.$Folk, R.A.5Mu
eller, D.N.Sorgen, T.3. Gregory, D.C.$Crondall, D.H.$Phoneuf, R.A_$Homald, A.M.Shum, G.H.%Falk, R-A-%u
ORL/TH eller, D_N.3Morgan, T.1.
951 1943 ORNL/TH
ShATL” + @ - ShAK" 4 2e o581 1985
W24 v 8-> WA 3 Ze
Gregory, D.C.$Crondall, D.H.$Phaneuf, KA. SHowald, A.M.5Dunn, G.H.$Folk, R.A.3Mg
eller, D.W.SMargan, T.3. Gregory, 0.C.5Crendgll, D.M.$Phaneuf, R.A.SHowald, A.M_SDunn, G.H.SFatk, R.A.$Wu
ORML/TH eller, D.X.Sorgon, T3
951 1985 ORNL/TH
A3+ + & --> (WA + 2e 9581 1985
MAZE + & -> Nirds” + Ze
, D.C.$Crandall, D.H.4Phoneuf, R.A.SHowald, A.M.$Durm, G.H.$Falk, R.A.$Ma
€ller, D.W.SMacgan, T.J. Gregory, D.C.
ORNL/TM Nucl. Tnstrim. & Methods
91 1985 81811 37 1985
ArASeT 4 & o> APAGES + Ze Kra2e™ + @ - KeAd + Ze
Gregory, D.C.SCrondall, B.H,$Phoneuf, %.A. $Howald, A M_$Dum, G.H.3Falk, R.A.SMu Griffin, 0.C.$Pindzolo, M.5.520ttcher, C,
eller, DN, SHorgan, T.J. - . B
ORNL/TM 17 3183 1584
9581 1985 BaM” + & - Bor2e” + Ze
N3+ 4 e - NA 4 20
Griffin, D.C.SBottcher, C.$Pindzola, M.S.
Gregory, 0.C_SCrandall, D.H.$Phoneuf, R.A.SHowald, A.M.30unn, G.H.$Falk, R.A.SMu . A
eller, 0¥ 3Morgan, T.J. 25 154 1982
ORNL/TM SIA 4 £ > SiAde" 4 Ze
ase1 1985
A2+ + & -—> 0A3+" 4 2e Griffin, D.C.$Bottcher, C.$Pindzolo, M.5.
el Phys. Rev, A
Gregory, D.C_fMttner, P.F.5Crandall, D.H. 25 154 1982
Phys. Rev. A Mghe™ + & - MghZ+® + Ze
7 724 1983
Ner3s' + e > Nelde™ + Ze : Griffin, 0.C.3Botecher, C.$Pindzola, M.5.
Phys. Rev. A
Gregory, D.C.SOitiner, P.F.$Crondoll, D.H. 5 154 1982
Phys, Rev, & KAZ+™ & & > AlA3s" 4 Ze
& 728 1923
Arr3e” & 8-> ArAdiT 4 Ze Griffin, D.C.%Pindrata, M.5.5Bottcher, C.
. . B
Gregory, 0.C $bittner, P.F.$Crondall, D.H. 17 Phys 3183 1984
Phys. Rev. A CoMr™ + & --» CoAZ+" + Ze
7 T4 1983

— 234 —



toVowara.txt Poge 79 toTowara. txt Page 38
1998 18 128 (W 18:22:34 MM 1993 WA 128 (A) 10:22:38 MM
Griffin, D.C.$8ottcher, C.3Pindzola, M.5_$Younger, S.M.3Gregory, D.C.5Crmmdoll, 16 - 1964 1977
L H. A" + e - CMe” 4 2e
Phys. Rev. A
2 1729 1984 Habn, Y.
X424 4 £ - KeAds' & Ze Phys. Rev. A
16 1964 1977
Griffin, D.C.$Bottcher, C.3Pindzola, W.5.$Younger, S.M.5Gregory, D.C.$Crandall, WA e —> WS 4 Ze
Phys. Rev. A Habn, T.
2 1729 1934 Phys. Rev. A
XeAds™ 4 & --> XeASe’ + Ze 16 1977
Fe + & - Fate™ + 28
Griffun, D.C.$Bottcher, . $Pindzola, M.S.$Younger, 5.M.$Gregery, D.(.5Crandoll, v
D.H. Hobey, Y.
Phys. Rev. A Phys: Rev. A
29 1729 1984 1964 1977
XeA5e” + & --> Xerb+' + 2e Ar &+ € --> APAT 4+ 2p
emffin, D.C.$Bottcher, (.5Pindzola, M.S. Hohn, ¥,
- - Plys. Rev. A
i) 1374 1582 16 1977
Ferds™ + @ --> Fards™ + 2e He + & ——> NeAy™ + 2¢
Griffin, 0.C.5Bottcher, C.3Pindzola, M.S. Hobn, Y.
. Rev. A Phys. Rev. A
25 1374 1982 16 1964 1977
HFA34™ + & - HFfAds" + 2e Ner3s™ + & —-> NeAdy' + 2e
Griffin, D.C.3Bottcher, C.3Pindzola, M5, mm. ;;v A
Phys. Rev. A . Rev.
25 1374 1982 bt 1628 1978
ZrA3T o+ & v Irads” 4 20 FerBse™ + & rv> FerAGs™ 4+ 2¢
Griffin, D.C.$Bottcher, C.3Pindzala, M.S. Hahn, ¥.
N A Phys. Rev_ A
1374 1982 18 1828 1978
TiAd+™ + & > TiAL" 4 2e FeAlBe™ + & ~=> Ferl?+’ + 2¢
Hohn, Y. Hohn, :ﬂ A
1cs Letters Phys. -
o 277 1 1028 1978
A3 4 @ —-> ArAde” + 2 FaA22+4" + & ——> Far23s’ + 2e
Hehn, Y. Hohn, ¥,
Phys. Rev. Lett. Phys. Rev. A
39 82 1977 12 1828 1972
MorZa+' + & —-> MOA2SHT + 2e MoAl4+" + & --> MOAMSHT &+ 2e
Hahe, Y. Habn, Y.
Phys. Rev. A Phys. Rev. A
16 1964 1977 13 1e2s 1978
Ferls' + & ——> Farly' 4 Ze MoA244" + & —-> MOASHT 4+ Ze
thn, Y. kghn, Y,
Phys. Rev. A Phys. Rev. A
16 1564 1977 18 10238 1978
Ferlos™ + & --> FerlZ+' + 2¢ MoA3Zs" 4 & -—> HOA334T + 2e
Hahn, Y. Habn, Y.
Phys. Rev. A Phys. Rev. A
toTamara., txt Poge 31 4oTagwara. txt Poge 32
19985 18 2B (A 19:22:34 AM 19935 10 12B (A) 10:22:34 MM
16 1964 1977 35 . 578 1987
Ari3e” + @ > Arids” + 2o 5r + & —> BrAZy 4 3
Holas, 5t.%Adomczyk, B. Hayes, T.R.$Wetzel, R.C.SFreund, R.S.
Int. J. Mass Spectrametry ond Ton Phys. Phys. Rew, A
18 57 1972 -3 1837
N¥2™ + & > NEZTAZ4" + 3e Br+ & - Bras” 4 2e
Halas, St.SAdomczyk, B. Hayes, T.R.SMetzel, R.C.3Freund, R.S.
Int. ). Mass Spectrosetry ond Ion Phys. Phys. . A
19 57 1972 35 1987
NYZ™ + & -~ W¥2As + 20 Ftre—>Fre 4 2e
Holle, 1.C.5Llo, H.H.$Fite, X, Hoyes, T_R.$Metzel, R.C.3Freund, R.S.
Phys. Rev, A Phys. Rev. A
23 1831 35 1387
b+ e - UAds' & Se T+ e-> {12 +2¢
Halle, J.C.Slo, H.H, $F1ite, W. Hayes, T.R.$Wetzel, R.C.SFreund, R.S
- - A Phys. Rev. A
1 1951 a5 1087
U+ e -—> U2+ + e I+e-=I0" 42
Halle, 1.C.Sto, H.H $Fite, W, Hoyes, T.R. $Wetzel, R.C.SFreund, R.S.
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Muller, A$Achenboch, C_$Salzborn, E_SBecker, R
Phys. B
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3. Phys. 8
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3 , J. Phys. B
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. . B 3. Phys. B
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Pavlew, S.l.iStatsl:ii, G.I. Peort, B Slnderwood, 3.R.A.5Dolder, X.
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3 1978 2783 1989

Pb + £ --» Sum{PbAns” ¢(m1)e} Core™ + & --» Lon24' + 2e

Poviow, S.E.$Rokhovskii, ¥.I.3Fedorova, G.M. Peart, B.3Thomoson, J.N.G.50c1der, K,

Serv. Phys.-JETP . .

5 12 1367 24 89 1991

o+ e --> Su{loAme” + (nelde} I » & o> INN24T 4+ 2o

Paviov, 5.X_SRokhovskii, V.1.$Fedorova, G.M. Peart, B.3Undermcod, J.R.A.$0clder, K.

Sav Phys. -JETP : - o
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Ag,g.., Sum{Aghne” 1.(;".1)9} SrAt 4 e - SPAZe ¢+ 2

Paviov, 5.I.3Stotskii, G.I. Peart, B.$Thamxson,3.N.G.5Dolder, K.
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3L 61 1978 1521
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Pavlov, 5.1.85totsiai, G.I. Peort, £.3 Undermcod, J.R.A.$ Dolder, K.

A _-3ETP J. Pws. B

n £1 1978 22 1679 1989

Pb + & —-> PBAZ+" + 4 Bart" + & ——» BoAZ+" 4+ Z&

Pavlow, 5.1.%5totskii, G.1. Paart, B. Sla'ltm D.5.$0older, K.T.

. .=JETP J. Phys

31 61 1970 197@

Pb + € > PbA2e” + 3e N-"l-‘f»e--»ll*zg

Peach, &. Peart, 8.$Forrest, R.$Dolder, K.T.
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Pindzola, M.5.36riffin, D.C.SBottcher, C.38uie, M.J.%Gregory, D.C.
TRL T Rachafi, S.$8elic, b.5.3Ouponchelle, N_$lureta, ).32ambro, M.3Hui, Zhong.SDefron
11282 1990 ce, P.
MALL: + & ~—> HALZs" + Z¢ J. Phys. B
. . 24 143 1991
Pimdrola, M.5_3Griffin, D.C.$8attcher, (. 3Birie, M.}. $Gregory, D.C_ ArATL" 4 @ == ArdSe” o 3g
11262 1999 Rakhovskii, ¥.I.35tepry, A M.
Nitlls® + & —> HiMZe" + 2¢ Wigh Temp. " s ’
- A . 7 1061 1968
Pindzola, M_5.3Griffin, D.C.$8cticher, € $Buie, M_J_ $Gregory, D.C. Ca + & --> Sus{Cor" + (mlde}
11282 1999 Ropp, 0. $Englonder-Golden, P.
Nit1Ze' + & —> HiAD" + 2o A 'n_n.,:_ ~Gatder, P
. - I 43 1464 1965
Pindzata, M.5.3Griffin, D.C $8cttcher, C_ SHrie, M.J.$Gregory, D.C. O¥2™ + & -=> Sum
11782 1999 Ropp, D_$Englander-Galden, P.
MIALZS" 4 & > HAlds” & 2e 3_ Chew Phys. Golen,
. i 43 1454 1965
Pindzola, M.5.5Griffin, D.C.5Rottcher, (. $hrie, M.J.$Gregory, 0.C. 2™+ e —>
112682 1099 Rapp, D.SEnglonder-Golden, P.
HiMEL + g —-> NIATEY + 2¢ 3. Chew. Phys. ’
" . 43 4G4 1965
Pindroia, M.5.36riffin, D.C.$Bottcher, C.$8uie, M.J.$Gregory, B.C. X& + & > Sum{Xetnr” + (pelde}
11282 1999 Reyp, D, SEnglonder-Golden, P.
Hirl6e' + € - BEAITS » 2¢ g T
. I 43 bl
w&:\:.ﬁs Soriffin, D.C. A+ £ == SumlArin:” + le,)e}
4% 2426 1992 ,, D.$Englander-Gol P.
Hee-->We" +2e ?PQB s&gm. ~Gelden,
43 1464 1965
Pindzola, H.5.$GrLFFin, B.C. - ’
Phys. Rev, & -y He + & --> SumiBes” + (rlle}
46 2485 1992 , B londer-Gotden, P.
e W4 »2e m.“’q.,m "
Pottie, R.F b 2965
]_ -_--. He + e --> Sum{Nesrn” +(r»1}e}
1966 Ropp, D_$Englonder—Galden, P.
Tre- Som{Tesns +(m1)e} . Chem, Phys,
. 43 1965
;r_:ttu.-ﬂ.F. i Xr o+ & —> SonfKrine + Cm»l)e]
- 916 1966 Ropp, 0. $Englonder-Galden, F.
2n + & --> SmInios + (neldel . . Phys. '
N 43 1464 1965
Pattie, R.F. M2+ £ > Sum
J. Chew. Priys.
1966

e 515
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Ropp, O.$Englonder-Golden, P.
Y. Ohem. Phys. .
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Reid, R.H.G.Sartschart, K.3Burke, PG Salop, A.
). Phys. Phys. .
= NS5 1992 u . 2995 1976
{ree—0% 220 CAZ4" & @ =3 (A3 4 2¢
Rinn, ¥.3Gregory, D.C.5Wang, L.}Y.$Phaneuf, R.A_SMullter, A. Sﬂlep.R:\.’ A
Phys, . A . .
3 Rev 535 1937 14 . . 2995 1976
A5+ + &8 —> DABE 4 2e ML 4 8 -- WAZ & 2e
Rogers, W.T.5Stefani, G.3Comilloni, R.$Dunn, G.H.$Hserone, A.I.SHenry, R.J.W. Satop, A.
Phys. Rev. A Phys, Rev. A 1976
25 =t 1382 114 ]
Gor" + & —» GOAZ+T & 2w A2+ + £ -—> DA+ « 28
Rogers, W.T.35tefori, G.$ComIloni, R.5Dunn, G.H.5Msezane, A.Z SHenry, R.J.W. Salop,RA. .
Phys. Rev.
s 7 1982 M . 1976
InAT + B - INAZET 4 2e 04" + & o DAZ4 4 &
Rothe, E.W.$Marina, L.L.SNeynaber, R.H STrujille, S.M. Solop, K.
Py B e Phys. Rev. A
125 1962 11 2985 1976
Heo-o e + 28 NerZe™ + & —> ReA3s” + 2¢
Rothe, E.W.$Morino, L.L.SNeynober, R.H_$Trujillo, S M. Salop, A,
Phys. Rev_ Phys. Rev. A
s xR 1962 14 _Zﬂs 1976
0+ & --> Sus{0Ans” + (nelde} HeA3s™ 4 g - Nerds™ & Ze
. B.N.SRal, DK, Salop, A.
i g el Phrys. Rev. A
26 4677 1983 pL) Kol 1976
Ba + & --> BoA+' + Ze NeAds™ 4 & = NeASe™ + Ze
B.N.$Rmi, D.K. Salop, A.
MPhys i Phys. Rev. A
16 1983 14 2085 1976
Mg + € ~n> Mghe' » 2¢ ArAl0s & & - ArATI4T 4 2e
Roy, B.N.3Rai, D.K. Salop, A. A
3. . B - -
16 1983 14 2985 1976
(o & e --» Lo’ +.20 APMIIE 4 & > APALZ:" + 2e
. B.N.SRmi, D.K. Salop, A.
?m,s. B Phys. Rev. A
16 4677 1923 4 2?5 1976
S5¢ + & --> SrA” 4 2 ArAlZe” 4 @ —-> APAIILT 4 Z2¢
Rudge, M.R_H.$Schmortz, S.B. Salop, A,
Proc. Phys. Soc. - .
23 579 1966 14 . .ZQS 1976
FeAlS5+™ + ¢ --> FeAlis" + 2e AFAZ" + & - APAde” 4 Ze
Rudge, M.R.H.$Schwartz, 5.8 Salop, A.
Proc, Phys, Soe. Phys. Rev.
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AL + e o> (A5 4 Ze CrATs™ 4 & —> Crids” + 20
Salop, A, Satoka, M. $0thoni, S_$Swensen, D_SGregory,D. €.
. Rev. A Phys. Rev. A
14 2985 1976 39 =397 1529
NAELT + £ -2 W74 + 2¢ CME+" 4 & —> C7+" + 26
Sclop, A. Sotoka, M_$0thani, 5_5Seersen, D_SGregory,D.C.
- Phys. Hev_ A
14 205 1976 39 2397 1989
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Salop, A. Sato, 5.$Koboyastri, K.STakebe, H.
- Rev. A Publ. Astran_ Sec. Jpm,
14 2905 1978 1 298 1967
NABH + & ——> NA™ 4+ 20 FeAlSe” & & > Fardfe” + 28
Sclop, A Schnetder, M.
- Rev. & 3. Phys. D.
" 2985 1578 7 L83 1974
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Salop, A. Schrem, B.L.Sde Beer, F_3_f¥on der Wiel M_).$Kistemoker, 3.
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14 2905 1976 94 1965
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Saspson, 5.H.$Golden, L B. - Schrowm, B8.L.3Boerboom, A.J.H.$Kistemoker, J.
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J. Phys. B Physica
15 2087 1982 10966
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Sampson, D.H_$5olden, LB,
3. Phys. B
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Sompson, D.H.3Golden, L.B.
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12 1735 1979
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Satake, M.$0thoni, S.$Swensen, D_$Gragery,D.C.

Phys. Rev. A
39 2397 1889
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sm‘_‘ﬂ&;-sgmh S.4Swensen, B, $6regory,D. .
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1965
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Physien
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Physico Physice
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Physica Physice
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Schrom, 8.L. Schrom, B.L.
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Physica Physico
3z 196 3z 74 1966
He + & --» Hers™ + Ze He + e --> Sum{tierrt” + (nside}
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Physica Physica
2z 1966 2 734 1966
He + & ~—> HeAZs™ 4+ 3o Ne + & ——> Sus{NedAns™ + (el)e}
Scwom, B.L.5Boerbocm, A.J.H.$Kistemaker, 1. Schrom, B.L.5 , H.R.3$5chutten, J.$de Heer, F.J.
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Physica Physico
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Schras, B.L. Schrom, B.L.SMoustafs, H.R.$Sdwtten, J.5de Heer, F.J.
Physica ico
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Schrom, B.L. Schrom, 3.1.3de Heer, F.J.5Van der Wiel M.] SKistemoker, .J.
Physica ico
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Xe + & --> XeAZ+T + 3e 2" 3+ & - Sum
Schrom, B.E. Schram, B.L.Sde Heer, F.1.%¥on dar Thel M.J_IKistemaker, 3.
Physica Physice
3z 197 1966 34 1565
Xe + & > XeA3+ + 42 WZ' + e --> Sum
Schram, B.L. Schroeer, J.M.5Gundur, D.H.$tivingston, S.
Physica J. Chem. Phys.
Erd 1966 52 S35 1973
Xe & & - Xerdy 4 Se M+ e - SumikeT + (e}
Schram, B.L. Schroeer, 1.M_$Gundaz, D_H_$Livingston, S.
Physica L. Chem. Phys,
3z 197 1966 58 5835 1973
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Schrom, B.1. Stah, M_B.$Gilbody, K.B.
Physica 2. Phys. B
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Shah, M.B.3Gilbody, H. B, Shchemelinin, 5.6.34ndresy, E.P.
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7 175-183 1954 ] 941 1976
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Shah, M.B.$Ellfott, 0.5.%Mclallion, P.$Gi11ibody, H.B, Shchemelirin, 5.6 3Andreev, E.P.
. . B Sov. Phys.-Tech. Phys
21 1988 0 941 1976
He + £ —> Hers™ 4+ Ze He + & ~~» HeAd™ + Ze
Shoh, W.B.3Ellrott, DS $McCallion, P.3Gillibody, H.B. Shchemelinin, S.G.5Andreey, E.P.
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J. . Sov, Phys.-Tech. Phys.
26 Z393 1993 20 S41 1976
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J. . Sov, Phys.-Tech.
2393 1993 » 1976
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Shah, M.B.SMcCallion, P.$0kune, K.5Glibody, H.B. Shchemelinin, 5.6.$Andreev, E.P.
). thys. B Sw. Ptrys._ -Tech, Phys,
2393 1993 941 1976
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Shah, M.B.3Gilsody, H.B. Shchemelinin, $.6.$Andreev, E.P,
J. Phys. B Sov., Phys, -Tech. Phys.
27 175183 1994 - ] 941 1976
Cr+ & - Cure” 4 28 Ar 4 & —> APAZ 4 Ao
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» 1987 » 1975
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1. Phys. B Sw Phys. T Pl'us
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Sov. Phys.—Tech. Phys. Sov, Phys.-Tech. Phys.
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Shrivastova, 5.K.$Roy, B.N. Srimivosan, V.IRees, J.A_
1. Phys. B J. Axl, Phys.
17 1934 18 ko 1967
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Shul, RJS‘MI,RCSFMM R.S. Stephon, X.SHelm, H.$ark, T.0.
Phys Rev. 3. Chem, Phys.
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In+e-->In'\3+'o4e Ke + € --> Kride™ 4 5o
Shul, RJM&I R.C.%Frend, R.S. Stephu'l K._$Helm, H.Ddark, 7.0
Phys Rev, 3. Chem. Phys.
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Shul, .).%Wetzel, R.C.$Freund, R.5. Stqhm K.SHelm, H.SMark, T.D.
Phys. Rev. A J. Chem. Phwys.
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Ga+ & -—> Gords + 3¢ Ar 4+ & —-> AP 4+ 32
Shul, R.J.$Wetrel, R.C.$Freund, R.S. Stephan, K.$Helm, H.$Hork, T.D.
Phys. Rev. A J. {hem. Phys.
39 1929 73 1988
62+ & --> GoAs™ 4 e Ne & & —-> NeA3+™ + 48
Sturl, R.J. Sﬂet‘ze'l R.{_$Freund, R.S. Stephon, K.SHels, H SMork, T.D.
P?\:vs Rew, J. (hem, Phys.
5592 1989 73 3763 1928
In+=-A>In-M'+2e Ne + & —> Nery' 4 Ze
Stwl, R.3, Slﬂ‘.ze'l R.C.5Freund, R.S. Stephon, K.$Melm, H_$Mork, T.D.
Phys Rev. 3. . Phys.
1589 3 3763 1988
In+e-->1nkz¢‘43e He + & —> Hany™ 4 2o
Saith, A,C.H. $Coplinger, E,$Neynober, R.H.$Rothe, E.W.5Trujillo, S.M. Stephan, K.SHelm, H. SMork, T.D.
Phys. Rev. J. Chem. Phys.
127 1647 1962 73 3763 1928
N+ e —> Sum{ivee” + (nel)e} He + ¢ ~-> HeAZs™ + 38
Smth, P.T. Stephan, K-SHelm, H,$Mark, T.D.
Phys Rev. Y. Chewm. Phys.
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Phys, Rev. J. Chew. Phys.
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Stephan,, K-Sﬂ-lh, H.Serk, T.0. Stroub, H.C.3Renocult,P.$lindsay,B.G. $5mith, K A $5teblrings, R.F.
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Kr o+ e ——> KA + da Ar o+ & --> Arrde’ + Se
Stephan, K_SHelm, H.SMork, T.D. Syoge, I.A.
J. Chem_ Phys. Phys. - A
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Kr o+ e —> KPaZe' + 3o X + & = XeAGH 4+ Te
Stephan, K.SMork, T.0. Syoge, 1.A.
1. Chew. Phys. Phys. A
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de v v — XeAZe + da Ar & & --» AFATE + e
Stephor, K. $¥ark, T.D. Syoge, J.A.
1. Chem. Phys. Phys. Rev. A
31 s 1984 4% 5666 1992
Xe + & -2 XeAy™ & 2& A 4 & —> AATeT + de
Stephan, K. SMark, T.0. Syege, }.A.
3. (hem_ Phys. Phys. Rev. A
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Xe + & —-> XeAZs + 3e Ar & = APALe” 4 Se
Stingl, E_ Syoge, J.A.
1. Phys. B Phys. Rev.
5 13 1972 46 1992
™ v & —2> CA2+" + 2¢ Ar 4+ B > ArASe” & Go
Stingt, E. Syoge, J.A,
. N Phys. Rev. A
5 1572 A& 1992
B+ & > BA + Ze Kr+ & —-> Kpas™ » 2¢
Stingl, E. Syage, J.A.
1. Phys. B Phys. Rev.
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N2 & -3 BAD & 20 Ke + & o> Kra2e™ + 3¢
Stingl, E. Syage, 1A
3. Phys,. B Phys. Rev. A
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Straub, H.C $Rencult,P_$Lindsay,8.G. SSwith K.A. $Stebbings, R.F. Syoge, J.A.
Phys. Rev. A Phys. Rev. A
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Phys Rev. A Tinschert, K.fduller, A, S$Becker, R_$Solzhorn, E.
1377 1954 . N
SIM + & - StA5T & Z2e 28 1423 1387
KraZs' + & > Krdle™ + 42
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Tinschert, K.Sidler, A fHofmonn, G.5Salzborn, E.

Phys. Rev, A
43 3552 1991
BoAZs™ + & - Bodde” » Ze

Timschert, K.SMuler, A.SHofmonn, G.3Huber, K.$Beker, R.5Gregory, D.C.3Salzrkorn,
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In +8 - SIM
Tsuji, A.SKotegema, H,SNgrumi, M.
J. Phys,. Soc. Jm. Von der Whel, N.J.SEL-Sherbini, Th.M.$¥riens, L,
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34 7L 1872 Physico
Co + & - SumiCoAne” + (elde} 2 411 1060
Ar o+ & --» ArAZYT 4 3e
Vounshten, L.A.36olovach, D.G.$30chkar, ¥.I_$Rakh i1, ¥.I.$Rumy , N.M.35h
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J. Phys. B

21 2117 1238
NWALZe™ + & --> NiAL3s" + Ze

Worg, L. ). $Rinn, X.$Gregory,D.C.
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1982 4 1278 1981
FeASs™ + & --> FerGe™ & Ze CAZe™ + & ~-> CA34" & 2e
Younger, S.M. Younger, S.M.
Phys. Rev. A
1982 2% 1273 181
FerS+™ + e —-> Feafs™ + Zo W3 v e --> BT 4+ 20
Younger, S.M. Younger, 5.M,
Phys_. Rev. A Phys. Rev. A
22 il 1982 4 1278 1981
Here™ + & ——> HeAZ+' » 20 0" e > D57 » 2o
Younger, 5.M. Younger, §.M.
Phys. Rev. A Phrys. Rev. A
2 111 1988 24 1278 1981
A5 + & ——> (A + e FAS+™ ¢ & —>» FAG+" + Je
Younger, S.M. Younger, 5.M.
Phys. Rev, A Phys. Rev, A
22 111 1229 24 1278 1981
Nert+ + & --> Nerlds' + Ze ArAlds” + & --> ArAISHT &+ 2e
Younger, 5.M, Younger, 5.M,
Phys_ Rev_ A Phys. Rev. A
2z i 198¢ 24 1278 1981
BeAr™ + & - BerZ+” + Ze CAZe™ + & - (34" + 2e
Younger, S.M. Younger, S.M.
Phys, Rev. A Piys, Rew, A
2 1 1880 2] 1278 1981
045+ + & - GAG+ » e W3 + e > Had™ 4 20
Younger, S.M. Younger, S.M.
Pliys. Rev. A Phys, Rev. A
F-r4 It 1988 2% 1278 1981
HgA9+t 4 e --» MghlBs” + Te 0™ 4 0 > DA + 2e
Younger, $.M. Younger, S5.M.
Phys. Rev. A Phys_ Rev. A
2 1475 1938 Fa ) 1278 1981
BA3+" + e --> BAT 4+ 2e FASH + & —> FAB™ 4+ 2e
Younger, 5.M. Younger, S M.
Phys. Rev. A Phys. Rev
2 1425 1980 24 1278 1981
LA+ + & —> Lird+s” + 2e ArAlds” o2 --5 AFALSE + 2e
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Yomger, 5.H. Younger, S.M.
Phys. Rev. A Phys. Rev. A
“ o 1273 19851 23 1138 1981
2™ + e -> O+ 20 APAEY 4 & > ACAOLT 4 Ze
Touger, 5., Younger, S.M.
Phys. Rev. A Phys. Rev. &
26 . 1zzs 1981 3 1132 1981
WA » e - NALE 4+ Ze RHots™ + & —> NarZs™ + Ze
Younger, 5.M. <M.
Phys. Rev. A Py Rev. A
24 . 1278 198 = 1138 1081
04" 3 & --> DA + 2e Mgh2t' 4 & --> Mgh3s™ 4+ Ze
Younger, S.M. Youmger, S5.M.
Phys. Rev. A Phys. Rev, &
24 R . 1278 1981 = 1138 1981
FASE™ 3 & - FAGY + 2 AL + €~ AlAd" & 2
Younger, 5.M. Younger, S.M.
Phys. Rev_ A Phys. Rev_ A
z4 . 127 1981 23 1133 1981
Arilds” + w --» AralSs' 4+ Ze ArAds” ¢ & - APAGET 4+ 20
Youmger, 5.M, Younger, SM.
Fhys. Rev. A Phyys. Rev, 4
3 L3 1981 24 1z 1981
Not™ + e ——> NoAZs™ &+ 28 Mg+ + e — MghZ+" + Ze
Younger, S.H. Younger, 5.M.
Phys. Rev. A Phys. Rev. A
Fz3 B 3z 1981 Z4 1272 1981
BpiZe’ + & -ox Mgh3sT 4+ Ze ALAZ:" 4 & --> ALAZY + 2
Younger, S.K. Younger, S.M.
Phys, Rev. A Phys, Rév. A
23 . 1138 1931 2% prred 1981
ATAZ" + & -=> AlAR + Ze PALL" + & > PASE & Ze
Younger, 5.M.
Phys. Rev, & :,m“'g_‘;;f':'
23 . '1138 1981 24 izrz 1581
ArnEr’ + & —-» ATADeT 4 T AATET & & - APAE" + Ze
Younger, S.M. Younger, S.M.
Phys, Rev. A Phys. Rew. A
a 3 1981 u 1272 1981
Horhs" + & --» NOAZ+™ + Ze AlAZs" 4+ @ --> AIAZ4" + Ze
Younger, S.M. Younger
Phys. Rev. A Phys. Re ?-:-
a3 1158 1981 o4 272 1982
Hghze’ + & --> MgA3e™ o+ Ze PAL 4w - PAS & 2e
Younger, 5.M. Younger, S.M.
Phys. Rev. A Phys. Rev. A
2 1881 24 1272 1981

1138
AlA3s" ¢ e > Al 4 2e

ArAT+ 4 @ - APABeT » Za
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Younger, S.M. Younger, 5.M.-
Phys. Rev. A Phys. Rev. A
24 1272 1981 25 396 1982
AlAZ4" 4 & —-> AlAZe" 4 Ze ScAds’ 4+ g —-> S¢S 4 Ze
Younger, S.M. Younger, S.M,
Phys. Rev. A Phys_ Rev. A
24 272 1951 25 3396 1932
PAl” 4 g - PAS:” & Ze FeAds™ + & > FeAlBs + 2e
Younger, S.M. Younger, S.M.
Phiys. Rev. A Phys. Rev. A
24 1272 1981 26 7 1987
ArAZ+ + & we> APABY 4+ 2e Ar 4 & -=> Aris" 4 Ze
Younger, 5.M. Younger, S_M_
Phys, Rev. & Phys. Rev. A
24 272 1981 26 nyz 1982
AlAZ+" + & ~—> ALAGH + Pe KAe™ + @ --> KAZe™ + Ze
Younger, 5. M. Younger, 5.M_
Phys. Rev. A Phys. Rev. A
24 prers 1981 26 3177 1982
PAde”™ 4 @ —=> PASH 4+ Ze {or2+” + & > (ah3e” + 2e
Younger, 5.M. Youriger, S_M.
Phys. Rev. A Phys. Rev. A
pL} 12 1981 6 177 1982
APA74" 4 & -2 APAS:T 4 28 ScAZ+T 4 & —-> ScAds” 4 2o
Younger, 5.M. Younger, S.M.
Phys. Rev. A Phys. Rev. A
25 3396 1922 26 3177 1982
Arie’ 4 —-> APAZY & Ze VASH 4+ & —-> YAGe + 2o
Younger, 5.M Younger, S.M.
Phys. Rev, A Phys Rev. A
5 339 1982 nw7 752
KA24" + &~ KA + 2o Fe‘\&o + & --> Ferlds™ + Ze
Younger, 5.M. Younger, S.M
Phys_ Rev. A Phys. Rev. A
5 3396 1382 26 3177 1982
Schde” + & --» ScASe" 4 Ze Kralle' + & - KralSs’ + 2e
Younger, S.M._ Younger, S.M.
Phys. Rev. A Phys. Rev. A
25 3396 1982 26 nr 1982
Ferly' + & - Ferli’ + 2e At 4 & ~=> ArAyT 4 2
founger, S.M. Younger, S.M,
Phys. Rev. A Phys, Rew. A
5 356 1987 2% 317 1982
ArALT + & —> APAZ4T 4 20 KAL" + @ ~=» KAZ24" + 2e
Younger, 5.M. Younger. S.M.
Phys. Rev. A Phys. - A
5 3396 1982 26 1982
KAt 4+ & --> KAZe 4 Ze foAZs” « & --> Coﬂ3¢ + Ze
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Younger, S.M. Younger, S.M_
Phys. Rev. A J, Quentt. Spectrose, & Radict. Tronsfer
26 377 1982 ) &l 1982
5c434° 4 e~ SCANT 4 2e Ferlls™ 4 & - Fealls™ + 2e
Younger, S. u Younger, 5.,
”'3’5 Rev, 1. Quant. Spectrosc. & Rodiat. Transfer
177 1982 29 €1 1982
\1"«5+ + e - VAG:" 4 e Ferlds™ + & -—> Ferlls™ + 22
Younger, 5.M, Younger, S.M.
Phys Rev. A 3. Quant. Spectrosc. & REodict. Transfer
177 1982 29 (21 1362
?e'\B+ + e --> Ferls” + 2e Ferlds” + & —-> Ferlls” + 22
Younger, 5.M, Younger, S.M.
Phys Rev. & J. Quant. Spectrosc. & Rothet. Tromsfer
3177 1982 23 53 1982
Kr"l&r + g - KrAlSe™ + 2e Featls” + & --> Ferlds™ + 2e
Younger, S_M._ Younger, S.M.
J. of Res. of the Nationel Burewou of Stondards 3. Quont. Spectrosc. & Rodiot. Tronsfer
87 . 1087 9 62 1982
L1+ & --> £1447 4 2e FeAlls” + & --> Ferll+ + 2e
Younger, S.M. Younger, S.M
J. of Res_ of the Notional Bureou of Stonmdards 3. Quont_ Spectrosc & Rodiot. Trensfer
&7 43 1982 23 61 1982
L+ e --» Ei5d" + 28 Ferlly™ + & --» Ferl2s” + Ze
Younger, 5.M Younger, S.M.
1 Quowt Spectrosc. & Rotat. Tronsfer J. Quemt. Spectrose, & Radiat. Treomsfer
F< &1 1582 29 &1 1982
Ferls™ + & —-» Ferds™ 4 Ze FerdZs™ + & > Ferdds” + 2e
Younger, S_M. Younger, S.M.
J. Quant  Spectrose. & Rachot. Tronsfer J. Quant. Spectrasc. & Radiat. Tronsfer
- 1982 29 61 1982
Ferg+™ + e -—» Ferly™ 4 Ze FerAld+ + & -—> Ferlds” + 22
Younger, 5.M. Yamger S.M.
J. Quont. Spectrosc & Radhot, Tronsfer ant Spectrosc. & Radiot. Trensfer
23 &l 1932 1982
FerBe + ¢ > Farly™ 4+ 2o Feﬁlz'p‘ +e - Fe'\13+' + 2e
Younger, S.M. Younger, S_M.
3. Quont. Spectrosc. & Radiat. Tronsfer ). fuant, Spettr'nsc. & Rodiot. Tronsfer
3 61 1982 29 1987
FerSs & e --> FeAld+” + 2e Ferlds' + e —-> Fealds” + Ze
Yoomger, 5. M. Younger, 5.M.
J Quent Spectrosc. & Rochot Tromsfer J. Doont. Spectrosc. & Radiot. Tronsfer
9 61 1532 9 61 1982
Ferds” + & --» FerlBs™ + Ze Ferl3+ + & -—> Fehlds™ + Ze
Younger', S Younger,
Qur-l'tt Spectrosc. & Rndlat Transfer J Quant. Spectresc & Rachaot. Transfer
1882 1982

Fenih- + e - Fe'\:lm-‘ + 2e

FQA13+ + & --> FeAlds + Ze
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Ym.nger M Younger, S.M,
. Quamrt. Spectrosc. & Rodiat. Tronsfer J. Quant. Spectresc. & Rodict. Transfer
. 61 1982 2 61 1982
FeAlds” + & -—> FeAlS+™ + 2¢ ScAE + & - SOMT 4 Ze
Ynunger 5.M. Younger, S.M.
. Spectrosc. & Radhat. Tronsfer J. Quont. Spectrosc. & Rodict. Tronsfer
1982 P 61 1982
Sc‘B-c + & --> Soat oZe ScA7s” 4 @ —-> SO » 2o
Younger, 5.M. Younger, 5.4,
J. Quarrt. Spectrosc. & Rodiot. Teonsfer J. Quant. Spectrosc. & Rodict. Tronsfer
6L 1982 9 61 1982
5¢A3e” + & > ScAde” & 2e SCATST 4+ & -~ SCAB:T + Ze
Younger-, 5_.M. Younger, 5.M.
1. Quont. Spectrosc. & Rodict. Tronsfer 1. Quent. Spectrosc. & Rodigt. Tronsfer
9 61 1932 29 61 1982
SCA3+T + & --> ScAT 4 Ze ScA7+” 4+ & —-> ScABeT & 2e
Younger, S.M. Younger, S.M.
}. Quant. Spectrosc. & Rodigt. Tronsfer 1. Quant. Spectrosc. L Raodiat. Tronsfer
23 61 1932 29 BL 198z
ScAL+” + & - SOAS + 2e S5cAZe" 4+ & --> SeASe” 4 Ze
Younger, .M, Younger, S M.
J. Quant. Spectrosc. & Rodict. Tronsfer 3. (uont. Spectrosc. & Radiat. Tronsfer
e d 61 1982 29 61 1982
SCMET + & --> SCASET & Ze ScABT + & - ScMeT - Ze
Younger, S.M. Younger, $.M_
1. Quent. Spectrosc. & Rodict. Tronsfer J. Quartk. Spectrosc. E Rah.r.rt Tronisfer
29 1 1982 1582
Scrde” 3 & --> SOM5T & 2e S5cAB 4+ 8-> ScNB-r + Ze
Younger, S.M. Younger, 5.M.
3. Quemt. Spectrosc. E Radiat. Tronsfer J. Quant. Spectrosc. & Rohat. Transfer
29 61 1982 29 61 1982
SCASET + & --> ScAGeT + Ze S5eA%+" + 8 ——> SeAlds” 4+ Ze
Tounger, S M, Younger, S.M.
J. Quant. Spectrosc. & Radict. Tronsfer
29 61 1982 1987
ScASH + & > ScAB+ + 2e FeAt™ + & --> Fer2+™ + Ze
Younger, S.M. Younger, S.M.
3. Quont. Spectrose. E Radiot Tronsfer
29 61 1987 1982
SCASET + & --» SCAB+T + 2e Fehs™ + & ——> FerZs™ + Ze
Younger, S.M. Youngar, S.M.
.'l Quont, Spectrosc. b Radict. Tronsfer
6L 1982 1982
S:‘6+ + & ——> SCAT+ + Ze Fers™ + & --» FerAZ+™ + Ze
YTounger, $.M. Tounger, S.M.
J Quont. Spectrosc. B Radiat. Tronsfer
29 1% 1982 1382
5¢h647 + B --» SEATHT + 2e Ferr™ + & —-> FerZ+' & Ze
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Tounger, 5.M. Younger, S M.
1982 1982
FerZe™ + @ --> Feads” + Ze Fer7s" 3+ & - FeARL™ 4 Zp
Younger, 5.M. Younger, S.M.
1982 1982
FerZ+” + e —-> Ferds™ + Ze FeAZr' + & - FerBe' + 2o
Younger, S.M. Younger, S.M.
1987 1382
Fer2+' + & -=> Ferds” + Ze FeATt" + & - FeAle’ & Ze
Younger, 5.M. Younges, S.M.
1982 1982
Ferds” + & > FeAds™ + Ze Ferls” + & ~—> FerBe’ + 2e
Younger, S.M. Younger, 5.M.
- J. Quont. Spectrosc. & Radurt, Transfer
‘1982 27 1982
FerA3+’ + e --> Ferdd™ + Ze Ferls8s” + & -—> Fe‘\15+ + Ze
Yourger, 5.M. Younger, S.M.
J. Quant. Spectros¢. & Radict. Tronsfer
1982 27 541 1982
Ferds’ + & - Ferds™ 4 2e Ferlf+” + & - FeAld+” + Ze
Younger, S.M. Younger, S.M,
F. Quant. Spectrosc. & Rodiat. Tronsfer
1982 7 541 1982
Ferdr + & ——> FeAdy™ 4 Ze FeAlS+" + @ —-> FeAlS+ + Ze
Younger, 5.M, Younger, S.M.
J. Quant. Spectrosc. & Radiat. Trensfer
1932 27 541 1982
FerZ+™ + e --» Ferdy” 4+ 20 Ferl8+” + e --» FerlSs + Ze
Younger, S.M. Younger, S.M.
3. Quont. Spectrosc. & Rodigt. Transfer
1982 7 541 1952
Ferts™ + & > FeAT+ + 2o Ferld+™ + & --> FarZB' + Ze
Younger, S.M._ Younger, S.M.
1. Quant, Spectrosc. & Rodiat, Transfer
1882 27 541 1982
FeAfs™ 3 & --> FeAZ+" + 2a Ferlds” + & --> Ferdds™ + Ze
Younger, S.M. Younger, S_M_
1. Quant. Spectrosc. & Radiat. Tramsfer
1937 27 41 1987
Ferds™ + & —> FeATH + Ze FerlS™ + & > Fer28+” + 2e
Younger, S.M. Younger, S.M.
J. Quant. Spectrosc. & Rediat. Trensfer
1982 27 1982

Ferf+' + & —> FerAT+ + 2e

S4L
Ferl9+” + & —-> Fer2Bs” + 2e

254 —




toTawora. txt Poge 189 toTamara.txt Page 118
19935 1eA 12B (A 19:22:36 AM 1998 1A 2B (A 18:22:36
Younger, 5.M. Younger, 5.M.
1} xxmt. Spectrosc. & Mat. Tronsfer
27 1982 1982
FerdZe’ + € - FeA23+ + 2& Re + & —> HeAy™
Younger, 5.M. Younger, S.M.
F. Quant. Spectrosc. & Rndiut. Tronsfer
P14 1932 1982
Fer22+™ + & --» FeA23+ + 2e Ners' + & --> NeAZ+™ + Ze
Younger, S.M. Younger, 5.M.
3. Quoant. Spectrosc. & Radiot. Transfer
27 541 1982 1982
Far224™ 4 & --» Ferlde” 4 2e Nets™ + & --> NeAZ+™ + Ze
Younger, S M Younger, 5.M.
) Quont. Spectrosc. & Radiot. Fronsfer
27 541 1982 1982
Fer23+ + & --> FerZds™ + 2e KeAt™ + & ——> NeA2+™ + Ze
Younger, S.M, Younger, 5.M
1 Quant. Spectrosc. & Rodict. Transfer Phys._ Rev. A
27 541 1982 25 3396 1382
Fer23+ 4+ & —-> FerZds 4+ 2e Ards’ 4 @ --> APAZy 4 2e
Younger, S.M. Younger, 5.4,
}. Quant. Spectrosc. & Rodiet, Tronsfer Phys. Rev. A
2r 4L 1982 25 3336 1982
FerAZd+™ + & --> Fer2ds” 4 Ze KAZ+™ + & ——> KA3+™ + Ze
Younger, S M, Younger, 5 M.
). Quant Spectrosc. & Rodiot. Tronsfer Phys. Rev. A
27 T4t 1982 25 3396 1882
Fer2d4+ + & ~-»> FRAZS4™ + 2e ScA4T 4 & --> SCM54T 4+ Ze
Younger, 5.M. Younger, 5 ¥
J. Quant. Spectrosc. & Rodiat. Transfer Phys Rev. A
Ir 541 1982 25 3396 1982
Fer2S+' + e --> Fer26+™ + e FeAs™ + ¢ —-> Ferlgs + 2e
Younger, S_M. Younger, S.M.
Phys. Rev. A
1982 Z6 nww 1982
AriB+” 4 @ --» ATAT4T + 2 (or2+” + & --> Cards™ + 2¢
Younger, S.M. Younger, S.M,
Phys. Rev. A
1982 o) 3177 1982
H+e -——> By + 2e SCA3+T + & —-> ScAeT 4 Ze
Younger, S.M Younger, S.M,
Phys. Rev. A
1982 26 3177 1982
He + & --» Herd™ + 2¢ ¥A5+ 4+ e > ¥AB+ 4+ 2e
Younger, S.M. Younger, S.M
Phys. Rev. A
1882 26 3177 1932
Ne + & —-> Nerw™ & Ze Ferlle' + & --» Ferdy™ 4+ Ze
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Younger, S.M, I chryi, 1.P_$AL in, I1.5.
Phys. Rev. A Sov. Phys_-JETP
26 3177 1352 28 41 1985
KeAlB+™ + & --> KrAlSs™ + 28 (s + e - Sum{CsAne” + (nedde}
Younger, 5.M, Zopesochryi, I P.SAteksokhin, I.5.
Private Communication Sov. Phys.-iFI'P :
1932 23 41 1963
Ne 4+ & --> HeAr' &+ Ze Rb + & --» SumiRbAW" » (nelde}
Younger, S_M. Ze1jlmons von Emwichoven, P.A SBonnister, M.E.S$Gregory, D.C.SHovener, C.C.SPhone
Private Commmication uf, R.A.5Ball, E.W.%Guo, X Q.$Thompson, 1.5 $Sataka, M.
1982 Phys Rev. A
K + & --> Krae™ + 20 Ld 2333 1993
SiA67 4 & —> 5iMT 4 20
Younger, S.M,
Private Communication Ze1jimons wvon Emeichoven, P.A_SBonmister, M, [.SGr-egory D.C.3Havener, C.C.35Phone
1982 uf, R.A.$Bell, E.N.35uo, X.GQ.$Thaepson, 1.5.3Sotoka, M.
HoAS+™ 4+ & - MOABE™ 4+ 28 Phys. Rev. A
) 47 2838 1933
;mpg;ljgnchaf\. $.3Jureta, J1.$Defronce, P SiAT" + & —-» 5iMEB + 2¢
25 4533 1997 Zhang, Y.$Reddy, (.8 $S5mth, R.S $Golden, D.E.SMueller, D0
HAl-" 4+ ¢ —> HAY 4 3 Physﬂnl
4368 1931
gﬂ:g;;, M.$Belic, D.3Defrance, P.$Yu, D.J. AMS« + & —-> Arie 4 2¢
. 5. B
27 2383-2397 1994 Zhang, Y.SReddy, £ B 3Smth, R.5.3Golden, D.E_SMueller, D.W SGregary, [nC
WAL 4+ & --> NAZ+ 4+ 3e Phys. Rev. &
45 2929 1992
gmﬁr;;; NB.'SBellc. D.3Defrance, P.3Yu, [.J. ArATs" + & ——> Ardd+” + Ze
27 Z383-2397 1994 Ziegler, D.L.SNevsman, J H.$5mth, K_A.$5tebbings, R F.
€A™ 4 ' —=» (A3 4 3 Plonet. % Space Scu-
32 451 19872
Zombra, M,$Belic, I.$Defrance, P,SYy, D.J 0+ 8 --» 002+ 4 32
J Phys. B
7 . 2383-2397 1954 Ziegler, D.L.SNewaen, J.H.SGoeller, L.N $Smth, K, A.$S5tebbings, R.F.
0A” + &8 --> 0A3+" 4+ 3 Planet. & Space Scu.
38 1263 1982
Zombra, W.$Belic, D.3Defronce, P.SYu, D.J S5+ e - 5An" & Se
] Phys. B
7 . 2383-2397 1954 Ziegler, D.L_SNewman, J.H.3Goeller, L _N_$Smth, K.A.$Stebbings, R.F
NeAs” v g - Nerds 4+ 3a Planet. & Spoce 5ci
. . 30 1982
Zuz:esuchm, I.P.Sl\leksnkhm, IS, S+ & - 5A3 4 4n
Sov. Prys_ -}
28 41 1569 Ziegler, .l $Kewmcn, J.M.$Goeller, L.N.$Smth, K.A.$Stebbings, R_F.
Lt + 2 > SumiliAne” & (nelde} Planat. & Space Sai.
38 1269 1982
Zapesndiny\, I.P.SAleksakhan, 1.5, S+ e--» 542+ 4 3e
Sov Phys -]
28 1965 Zregler, D.L.$Kesmon, J,H $Goeller, L.N.3Semth, K.A.$Stebbings, R.F.
Ra + ¢ - S\n{NaAm + le)e} Plonet. & Spoce So
39 1269 1982
Zapesochmy1, I_P $Alsksakhin, I.5. S+ e -—> 5T 4 2e
Sov Phys -JETP
28 1969 Zuwpf, E L.
K+ e --> Sum{Krnse + (ml)e} Flanet. & Space Sci
33 1383 198%
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Publication List of NIFS-DATA Series

Y. Yamamura, T. Takiguchi and H. Tawara,
Data Compilation of Angular Distributions of Sputtered Atoms; Jan. 1990

T. Kato, J. Lang and K. E. Berrington,
Intensity Ratios of Emission Lines from OV lons for Temperature and Density Diagnostics ; Mar. 1990 [ At
Data and Nucl Data Tables 4 4(1990)133]

T. Kaneko,
Fartial Electronic Straggling Cross Sections of Atoms for Protons; Mar. 1990

T. Fujimoto, K. Sawada and K. Takahata,
Cross Section for Production of Excited Hydrogen Atoms Following Dissociative Excitation of Molecular
Hydrogen by Electron Impacr ; Mar. 1980

H. Tawara,

Some Electron Detachment Data for H ™ Ions in Collisions with Electrons, Ions, Atoms and Molecules —
an Alternative Approach to High Energy Neutral Beam Production for Plasma Heating—;Apr. 1890

H. Tawara, Y. tikawa, H. Nishimura, H. Tanaka and Y. Nakamura,
Collision Data Involving Hydro-Carbon Molecules ; July 1990 [Supplement to Nucl. Fusion 2(1992)25;
Atomic and Molecular Processes in Magnetic Fusion Edge Plasmas (Plenum, 1995) p461]

H.Tawara,
Bibliography on Electron Transfer Processes in lon-Ion/Atom/Molecule Collisions —Updated 1990—; Aug.
1990

U.1.Safronova, T.Kato, K Masai, LA Vainshtein and A S.Shiyapzeva,
Excitation Collision Strengths, Cross Sections and Rate Coefficients for OV, SiXI, FeXXI, MoXXXIX by
Electron Impact (152252 -152252p-1522p Transitions) Dec.1930

T.Kaneko,
Partial and Total Electronic Stopping Cross Sections of Atoms and Solids for Protons; Dec. 1990

K.Shima, N.Kune, M.Yamanouchi and H.Tawara,
Equilibrium Charge Fraction of Ions of Z=4-92 (0.02-6 MeV/u) and Z=4-20 (Up 10 40 MeV/u) Emerging
from a Carbon Foil; Jan.1991 [AT.Data and Nucl. Data Tables 51(1982)173]

T. Kaneko, T. Nishihara, T. Taguchi, K. Nakagawa, M. Murakami, M. Hesono, 8. Matsushita, K. Hayase, M.Monya,
Y.Matsukuma, K.Miura and Hirpo Tawara,

Partial and Total Electronic StoppingCross Sections of Atoms for a Singly Charged Helium lon: Part I
Mar. 1891

Hiro Tawara,
Total and Partial Cross Sections of Electron Transfer Processes for Be9™ and B9t Ions in Collisions with
H, H, and He Gas Targets -Status in 1991-; June 1991

T. Kaneko, M. Nishikon, N. Yamato, T. Fukushima, T. Fuikawa, S. Fujita, K. Miki, Y. Mitsuniobu, K. Yasuhara, H. Yoshida
and Hiro Tawara,

Partial and Total Electronic Stopping Cross Sections of Atoms for a Singly Charged Helium Ion : Part II;
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