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Abstract
Following a previous compilation, new bibliographic information on
experimental and theoretical studies on electron transfer processes
in ion-ion/atom/molecule collisions is up-dated. The references
published through 1989 are surveyed. For easy finding references for
particular combination of collision partners, a simple list is also
provided. Furthermore, for convenience, a copy of the previous

compilation (IPPJ-AM-45 (1986)) is included.
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Singte- and double-eleciron detachment cress sections for O
collisions with rare gas atoms
O+ B ->0, 0" (8 = He, Ne, Ar, Kr, Xe )
growth method
0.6 - 7 keV/amu

Hormis,W.G. Hasted,J.B. Kamber,£.Y. Brenten, A.G. Beynon,J.H.

Int. J. Mass Spec. [on Phys. 70 (1986} 153-162

Singie electron capture by Ar® {rom rare gas atoms
translational energy spectroscopy
0.23 keV/amu { B = He, Ne, Ar, Kr, Xe )
no <¢ross sections given. cnly spectra with state identifications

Horsdal, k. Jensen,B. Nieisen,K.O.

Phys. Rev. Letters 57 (1886) 6&675-678

Experimental study of charge transfer near a nuclear scattering
Ne(H". H% nuclear reaction
1955 keV/amu

Horsdal,E. Jensen,B. Nieslsen,K.O.
Phys. Rev. Letters 57 (1988) 1414-1416
Critical angle in electron capture
H” + He -> H + He" ; H + He* + e
coincidence
200 - 500 keV/amu

angie—differential cross sections

Kimura, M.
Electronic and Atomic Collisions (1988) 471-478
Electron capture by slow and highly stripped iodine jons from hetium
atoms
I + He -> %" (g=10-40)
short review

Knudsen,H. Andersen,L.H. Jensen.K.E.
4. Phys. B 19 (1986} 3341-3352
The double-differential cross sections for eleciron capture to the
continuum in the strong interaction region : fast, highly charged ions
on helium atoms

c®, 0%, ', AU™ + He -> ECC

electron spectroscopy

100 - 2000 keV/amu

ECC




77
86E31 Kusckabe,T. Horiuchi, T. Nagai,N. Hanaki,H. Kcnomi,i. Sakisaka, M.
J. Phys. B 19 (1986) 2185-2174
Charge transfer of multiply charged slow argon, krypton and xenon ions
on atomic and molecular targets. single-charge iransfer cross sections
Arg=2-7) + He, H, -> Arf*:
Kri{g=2-9),Xe(g=2-11) + B -> Kr@ " xglam
( B = He, Ne, Ar, Kr, Xe, H,, N, CQ, CH,, CoHg CaHg )
growth
- 0.8 keV/amu
scaling law proposed. recoil ions used. total cross sections given.
78
BGE32 Larsen,P.H. Elford M.T.
J. Phys. B 19 (1898B8) 449-461
The mobilities of Xe fons in Xe and the derived charge iransfer cross
section for Xe'(*P,,,) ions in Xe
Xe Py + Xe -> Xe + Xe®
drift tube technique
2x107° - 3x10™° keV/amu

BoEDSZ Leeuw,P.E. van der Tip.A. Kouot,W. Kieyn,A.W. Los,J.
Chem. Phys. 101 (1888) 183-198
Differential cross sections for collisional neutralization of H- by
rare gases
H™ + He, Ar, Xe -> 4H°
position sensitive detection (E), impulse approximation (T)
0.12 - 0.5 keV/amu
relative angle-differentiat cross sections
79
86E33 Liao,C.L. Ng.C.Y.
J. Chem. Phys. 84 (1986} 197-200
Vibrational state distributions of H,(v") resulting from the
electron transfer reactions Hy (v=0,1) + H,(v=0) -> Hyv') +
Ho'(v™) in the energy range of 2 - 16 eV
107° -~ 107 keV/amu
80
86E34 Liae,C.L. Xu,R. Ng,C.Y.
J. Chem. Phys. 84 {1886) 1948-1950
Fine structure effect on the charge transfer reaction
Ar(® Pa,:,m,) + NQ(XZ v=0)
Ar{Pm.”z) + NQ{XZ n=0) >
Ar(’Sg) + N, Pz, v
25x10™ - 1x107 keV/amu

BBE3S Liae,C.L. Shao.J.D. Xu,R. Flesch,G.D. Li,Y.G. Ng,C.Y.
J. Chem. Phys. 85 (1888) 3874-3890
A state-to-state study of the electron transfer reactions
Ar (2P3/21/2) + No(X,v=0} -> Ar(’ SO) + No{X,v")
AT CPosmamd + Nylv=0) -> Ar('Sy) + Ny(v')
crossed-beam / photo ionization
Bx107° - 1x107° keV/amu
82
8BE36 Liae,C.L. Xu,R. Ng,C.Y.
J. Chem. Pnys. 8% (1888) 7136-7145
A state-to-siate study of the electron transier reacticns
Ny (R v'=0-2) + Ar{’Syp -> N(X,v) + Ar*("’Pj;,;.w?)
N, (K v =0-2) + Ar('Sg) —> NX,v) + Arf(Pg,, /)
crossed beam / photo ichizaiion
1x10°° -0.02 keV/amu
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83
BSEJ7

84

B6E38

85
86E3S

86
86E40

87
86E41

88
86E5S

89
B6E 42

MacAdam K.B.
Phys. Rev. A 34 (1888) 2767-2770
Failure of classical scaling in low-velocity <harge transfer from
Rydberg atoms
scaling to H" + H{is} -> H(all) + H"

Mann,R.
Z. Phys. D 3 (1988} 85-90
Total one-electron capture cross sections for Ar% and [¥ jons in
slow collisions on H; and He
Ar®(q=4-15), [%(q=5-27) + B -> Ar9™, 9™ (B = H, He )
growth
0.02 - 0.07 keV/amu {Ar) : 0.008 - 0.04 keV/amu (I}
recoil ions by 2GeV U™ ( I** observed ). total cross sections
given

Mathur,D. Kingston,R.G. Harris,F.M. Beynon,J.H. .
J. Phys. B 19 (1986) L575-580 )
State-diagnosed electron capture collisions of Cs,7{q=2,3) with
atomic and molecular targets

Cs,(g=2,3) + B -> Cs, %™

translational energy spectroscopy

0.02 - 0.03 keV/amu

no cross sections given. reaction window

Mathur,D. Badorinathan,C. Rajgara.F.A. Raheja,U.T.
Chem. Phys. 103 (139886) 447-458
Translationatl energy loss spectroscopy of molecular dications from
methane
CH(n=1-5) + B -> CHX ( B = Kr, CH,, N,, air }
transtational spectroscopy
0.03 - G.4 keV/amu
no cross section given

Matsuo,T. Kobavashi,N. Kaneko,Y.
J. Phys. Soc. Japan 55 (1888} 3045-3053
Study of low energy charge transfer reactions of Ar" + N, and Ar’
+ O, by Time-of-Flight technique
Arm + B -> Ar + B (B = N, 0,)
TOF technigue
2.5x107 - 2x107° keV/amu
angular distribution { 0 - 2°)

McFarland,J.A. Bernstein,E.M. Clark,M.W. Graham.W.G. Mueller,D.W.
Muller A, Stockli, M.P. Berkner K.H. Gohii,P. McDonald,R.J.
Schlachter A.S. Stearns,j.W.
Phys. Rev. A 34 (1886} 2543-25486
Resonant transfer and excitation : dependence cn projectile charge
state and target-etectron momentum distribution

Ca®™ + H, He -> Ca“"™ ( g=10-19 )}

X-ray [/ scattered particie coincidence

2500 - 9250 keV/amu

Morenzoni,E. Anholt,R. Meyerhof,W.E.
Z. Phys. D 4 (1888) 133-140
Separated projectile and target K X-ray production in symmetric heavy
ion collisions as a function of the target thickness
AT 4 A —> ANTVN(1s) ¢ AT(KTDY (A = Ni, Cu, Nb, Ag )
XK-ray yield over thickness dependence
100C - 1500 keV/amu

— 14—




S0
8B6E43

a1
B86E78

92
BBE44

a3
BBE45

94
8bE4G

8BEL7

Nagata,T. Kuribara,M.
J. Phys. Soc. Japan 55 (1886} 500-506
Cross sections for formation of H(Zp) and H{2s} atoms on H'-atkali
atom charge transfer collisions
H" + B -> H{2p,2s) ( B = Na, K, Rb, Cs)
growth
0.0068 - © keV/amu

Noll, M. Toennies, J.P.
J.Chem.Phys. 85 {1886) 3313 - 3325
Vibrational state resolved measurements of differential cross sections
for H® + O, charge transfer collisions.
H* + Oy v=0) -> H + O{v'=0 - 5)
TOF method
scattering angle = 0 - 11

Okuno,K.
J. Phys. Soc. Japan 55 (1986) 1504-1515
Charge transfer of Ar? and Kr® in their own gases studied by the
beam guide technique
AT+ A > A", A" (A = Ar KD
octopole ioh—-beam guide technique
107 - 0.01 keV/amu (Ar) ; 3x107° - 0.01 keV/amu (Kr)
total cross sections

Panev.G.5.
Phys. Letters 115A (1986} 338-333
Total charge transfer cross sections in collisions of Ca&” jons with
Mg and Sr atoms
Ca" + Mg, Br -> Ca
cross beam technique
0.002 - 0.025 keV/amu
total cross sections

Peart,B. Bennett,M.A.

J. Phys. 8 19 {1988) L321-324

Measuremant of one-eleciren transfer between 3He® and H ions
He® + H™ -> He® + H
crossed beam technique
0.03 - 2.6 keV/amu

Peart,B. Wilkins,P.M.

J. Phys. B 18 (1888) L515-517

Measurement of charge iransfer between B* - H and C* - H
B* + H ->B" + H; C¥% +« H ->C* +H
crossed beam technigue
0.4 - 2.4 keV/amu

Roncin,P. Gaboriaud,M.N. Laurent,H. Barat,M.
J. Phys. B 18 (1988) LB31-685
Transfer excitation in low-energylkeV/amu) multiply charged ion-atom
collisions
Ne™ +« He -> Ne®
translation spectroscopy / position-sensitive detacior
0.5 keV/amu
relative differential cross sections (angle)
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g7
86E49

98
86E50

938
86E51

109
8BES2

101
86E53

102
8B6EL4

103
BBETS

Roncin,P. Barat, M. Laurent,H.
Europhys. Letters 2 (1988} 371-377
Differential cross sections for one- and two-electron capture by highly
charged ions ( N™, 0™, Ne”™, Ne®* ) at low keV energies
AY + He -> AT® 0 AT + He -> A" (A = N, O, Ne }
translational energy spectroscopy
- 0.5 kev/amu
relative differential cross sections

Rozet, .P. Chetioui,C. Bouisset,P. Vernhet,D. Wohrer, K. Touati,A.
Stephan,C. Gradin,J.P.
Phys. Rev. Letters 58 (18886) 337-340
Anomalous population of deep capture staies of fast ions emerging from
solid foils
Kr® + B -> Kr™ ( B=C, Ne, Al, Si, Ar, Cr, Cu, Zr, Sb )
thickness—-dependence
3.3x10* keV/amu
K-,L-shell capture cross sections

Sasao,M. Bato,K. Matsumoto,A. Nishizawa,A. Takagi,S. Amemiya,S.
Masuda,T. Tsurita,T. Fukuzawa,F. Haruyama,S. Kanamori,Y.
J. Phys. Soc. Jopan 55 (1886} 102-105
Electron capture cross sections in high energy He® + Li collisions
He® + Li -> He", He
growth technigue
200 - 500 kev/amu

Schoenfeldt, W.A. Mokler,P.H. Hoffmann,D.H.H. Warczak,A.
Z. Phys. D 4 (1986) 161-176
Resonant electron transfer and L-shell excitation at 3.6 MeV/u SmY
-> Xe collisions at g=34-52
Sm¥ + Xe -> Sm'U" ( g=34-52 )
X~ray / scattered particle coincidence
3600 keV/amu

Scott,D. Hug,M.S. Champion,R.L. Doverspike,L.D.
Phys. Rev. A 33 ({1888} 170-177
Alkali-negative ion—-molecule collisions
AT+ B ->A+B,A+B =+ e
( A = Na, K; B = H, D, N, 0, CO, CO, CH, )
paralleli-plate technigue
threshold -~ 7x10™° keV/amu

Scott,D. Champion,R.L. Doverspike,L.D. Hug.M.S.
J.o Phys. B 19 (18886} 3891-4008
Collisions of Cs” with gtoms and molecules
Cs"+B —>Cs+8B+ae; Cs + 8
( B = He, Ne, Ar, Kr, Xe, D,;, Ng O, CO, CO,, S0, N0, CH,, SFy )
parallel-plate technique
7x107° keV/amu

Sharma, S. Hasted, J.B. Mathur, D.

Ind.J.Phys. 60(B} (1988) 508 - 5i5

Energy loss spectra of N* ions with Kr and Xe gases.
N* + Kr , Xe -> N'(nl)
translational energy spectroscopy
0.5 keV/amu

Feak assignment; no cross sections given
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104

105

106

107

8BESD

8BESE

86E77

8BESY

108

108

86EG8

BBEBQ

Stolterfoht,N. Havener,C.C. Phaneuf,R.A. Swenson,J.K. Shafroth,S.M.
Meyer F.wW.
Fhys. Rev. Letters 57 (1986) 74-77
Evidence for correlated double-electron capture in low energy
collisions of 0% with He

Osf, Cln- + Ha -» O.h' C2+

Auger electron spectroscopy at zero degree

3.75/3.33 keV/amu

no cross sections given

Suzuki, Y. Kaneko,7. Tomita,M. Sakisaka,M.
J. Phys. Scc. Japan 55 (1886) 3037-3044
Dissociation and electron capture of H, ions in collisions with He,
Ne and Ar gcioms
Hy + B ->H " + H+B;H +H +B;H+H=* B";
Hy + B*  H," + Y°; ( B = He, Ne, Ar )
scattered ion / reccil ion ceoincidence
2 - B keV/amu

Suzuki, Y. Kaneko, T. Sakisaka, M.

Nucl.Instr.Meth. in Phys.Res.B 16 (1886} 397 - 402

An apparatus for megasuring collisional dissociation and electron

capture of molecular ions.
CO™ + Ar => C" + O + Ar; 0" + C + Ar; C°+ Q" + Ar + @, C +
C+ O+ Ar'; CO + Ar'; CO" + Ar" + e; H] + Ar -> H® + H + Ar;
H + B+ Ar + e; H + H + Ar™; Hy, + Ar'; H} + Ar” + e
position—sgensitive ion-aiom coeincidence method
0.28 - C.43 keV/amu({CO™); 4 - 6 keV/amu(Hy)

Swenson,J.K. Yamazaki,Y. Miiler,P.D. Krause,H.F. Dittner,P.F.
Pepmiller ,P.L. Datz.S. Stolteriohi,N.
Phys. Rev. Letters 57 (1886) 3042-3045
Observaiion of resonant transfer and excitation to specific L.5-coupled
states in 0% + He collisions by high resolution, G° Auger-electron
Speciroscopy

0> + He -> O%

Auger speciroscopy

312 - 1562 keV/amu

Tang.S.Y. Wang.D.P. Neynaber,R.H.

J. Phys. B 18 ({19B6) L831-836

lon pair production in Li - Cs collisions
Li + Cs -> Li” + Cs”
Merging beam technigus
0.74 - 0.8 keV/amu

Tanis, JA. Bernstein, E.M. Clark, M.W. Graham, W.G. McFariand, R.H.
Morgan, T.J. Mowat,J.R. Mueller, D.W. Mlller, A. Stockli, M.P.
Phys.Rev.A 34 (18B8) 2543 - 25486
Resonant transfer and excitation; dependence on projectile charge state
and targeti-electron momentum distribution.

Ca¥™( g = 10 - 19 ) + H, , He -> calom

photon spectroscopy

Terao,M. Szucs,S. Cherkani,M. Brouillard,F. Allan,R.J.
Europhys. Letters 1 (1988) 123-128
Experimental and theoretical study of eleciren transfer in the He? =+
H™ collisicn
He™ + H -> ®He" + K

merged beam + coincident product (E), OEDM + iranslation factor (T)
5x107° -2.25 keV/amu
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86E61

86E81

113
86EG3

86EG4

115
8BESD

86EGE

86E67

118
86EGS

Tebita K. Takeuchi,H.

4. Phys. Seoc. Japan 55 (1988) 4231-4233

One-clectron less cross section of helium in hydrogen gas
He + H, -> He"
growth
0.5 - 4 keV/amu

Van Zyl, B. Gealy, M.W. Neumann, H.
Phys.Rev.A 33 (71986) 2333 - 2338
Balmer-line emission from low-energy H” impact on rare cioms.
H” + He , Ne , Kr , Xe -> H(m) + hv( n = 3,4 -> a0 = 2 )
photon spectroscopy
1.25 ~ 2 keV/amuite); 0.5 - 2 keV/amu(Ne); C0.04 - 2 keV/amu{Kr,Xe)
Balmer-alpha and -beta line emission Cross section; also potarization

Vogt, H. Schuch,R. Justiniano,E. Schulz, M. Schwab,W.
Phys. Rev. Leiters 57 (1986} 2256-225%9
Experimental test of higher-order eleciron capture processes in
collisions of fast pretons with atomic hydrogen
H® + H(1s) ~> H + H’
atomic hydrogen
2800 - 5000 keV/amu
angte-differential cross section { 8 = 0.005 - 0.8 mrad }

Wang,H.Y. Church,D.A.

J. Phys. B 19 (1885) L1L798-801

Electron transfer from H, to N* near O.1eV/amu
N® + H, -> N*
trapped ion
107 keV/amu

Warzcak,A. Liesen,D. Liu,B.
J. Phys. B 19 (19886) 38975-3%990
Strong influence of electron capture on the characteristic X-ray
emission following close heavy-lon-atom collisions
U+ Sn ; Pb + Ag
impact parameter / X-ray coincidence
1400 keV/amu

Watts,M.F. Dunn,K.F. Gilbody,H.B.
J. Phys. B 18 (1886) L355-3%9
Redetermination of cross sections for charge transfer and ionization in
H" ~ He" collisions
He® + He® -> H + He*™
crossed beam technique
0.05 - 0.14 kev/amu

Watts,M.F. Hopkins,C.i. Angel,G.C. Dunn,K.F. Gilbody,H.B.
J. Phys. B 189 (1988) 3738-3747
Charge transfer and icnization in collisions of protons with Al
Ga’, In" and T!" ions
H" + B -> H + B* { B = Al Ga, In, T}
Crossed beam
50 - 600 keV/amu
lonization + charge transfer cross sections given

Williams,D.G. Lee,A.R. Butcher.E.C.
J. Phys. B 19 (1986) 4007-4016
Differential cross sections for transfer inte the 2s state of hydrogen
THT O+ H, H O+ Dy,
H™ + H,, D, -> H(2s)
3.3 - 24 keV/amu
angle-differential ¢ross sections
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186

187

188

188

180

87 1

87E 2

87E 3

B7E 4

B7E18

Afrosimov,V.V. Basalaev,A.A. Lozhkin,K.C. Panov,M.N.
JETP Letters 48 {1987) 107-110
Filing of various electronic states in coliisions of multiply charged
argon ions with hydrogen atoms and molecules
Ar® + H, Hy -> Ar’'(4s,4p,4d,41,58,5p);
Ar® 4 H o-> ArPY(33%3p?4s,35%3p%3d, 3s3p*,35%3p%p )
translational energy spectroscopy
5x107 - 2 keV/amu

Almeida,D.P. Casiro Faria,N.V. de Freire,F.L. Montenegro,E.C.
Pinho,A.G.de
Phys. Rev. A 35 (1887) 186-25
Collisional formation and destruction of fasi negative hydrogen ions in
He, Ne and Ar targets
H +B->H H H+8 ->H ; H +B ->H (B = He, Ne, Ar )
growth method
300 - 2000 kevV/amu

Andriamonje,S. Chevallier,M. Cohen,C. Dural,). Gaillard,M.J. Genre,R.
Hage-Ali,M. Kirsch,R. Mazuy,B. Mory,J. Moulin,J. Poizat,J.C.
Remillieux,J. Schmaus,D. Toulemonde M.
Phys. Rev. Letters 59 (1887) 2271-2274
Observation of radiative eiectron capture into K, L, M sheils of 25
MeV/u Xe®® ions channeied in silicone

Xe™ + 8i -» Xe®® + hv

X-ray speciroscopy

2.5x10° keV/amu

Nno cross sections, only estimation for REC

Anholt,R. Meyerhof, W.E. Xu,X.Y. Gould,H. Feinberg,B. McDenald,R.J.
Wegner H.E. Thieberger,P.
Phys. Rev. A 36 (1987} 1586-1600C
Atomic collisions with relativistic heavy ions VIII. charge state
studies of relativistic uranium ions

U%{q=83-21), XeT(q=52-54) + B ~> U™ (k=1-4);

Xe'™"(k=1-3) ( B = Al, Cu, Ag. AU )}

10° - 106° keV/amu

ionization cross sections scaled with 1/77

Aumayr,F. Lokits,G. Winter,H.
ZPhysD 6 (1887) 145 - 153
Electron capture and iarget excitation in stow ion-alkali atem
collisions : a systematic study.
A"+ B -> A" + B" ( A = He,Ne,Ar,C,N,0 ; B = Li{2s),Na(3s) }
growth
0.22 - 5 keV/amu
atso excitation cress section to Li(2p) and Na{3p) with interference
filter.

Aumayr,F. Winter H.

J. Phys. B 20 (1387) L803-807

Ly-alpha emission in H® - Na collisions ( 1 - 20 keV )
H" + Nail3s), Na™(3p) -» H(Zp)
photon spectroscopy
1 - 20 keV/amu
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192

183

194

1895

196

1897

B7E &

87E11

87 7

B7E 8

872 9

87E81

Aumayr,F. Lakits,G. Winter,H.
J. Phys. B 20 (1987) 202%-2030
Charge transfer and target excitation in H® - Na(3s) collisions ( 2 -
20 keV 3}
H* + Na{3s) -> H" + Na* ; H" + Na(3p)
photon spectroscopy technique
2 - 20 keV/cmu

Baer.M. Dueren,R. Friedrich,B. Niedner,G. Noll,M. Toennies,J.P.
Phys. Rev. A 36 (1887) 1063-1072
Dynamics of H® + Kr and H" + Xe elastic and charge transfer
collisions : staie-selected differential cross sections ai low
collision energies

H + Kr('Sy) -> HIn=1) + Kr'(*Pu,..%P.,2);

He' + Xe('S,) -> H(n=1,2) + Xe"(*Py,5.Py )

TOF

0.03 - 0.05 keV/amu (c.m.)

angular distribution

Baptist,R. Bonnet,J.J. Bonnefeoy M. Boursey,E. Brenac,A. Chassevent, M.
Chauret,G. Dousson,S. Duif,Y.Le Fleury,A. Gargaud,M. Hitz,D.
Nucl. Instr. Meth. in Phys. Res. B23 (1887} 123-127
Subshell-selective electron captiure in collisions of C* (G.05a.u. <
v < 0.40c.u. } with H and H,

c* + H, H, -> C%(3s,3p,3d}

VUV photon spectroscopy

0.05 - 3.3 keV/amu

ratios of subshell cross sections

Barat,M. Gaboriaud M.N. Guillemot,L.. Roncin,P. Laurent,H. Andriamonje,S.

J. Phys. B 20 (1987} 5771 - 5783
Coincident energy gain spectiroscopy of electron capture in multinly
charged ions colliding with He, H; and heavy rare gas targets
c®, N, 0% + He, H, -> C*, N¥, O™ ;
C®, N™ + Ar, Xe —> C™, N¥ ; N¥, O™ Ne® + He -> N%, 0%, Ne*;
N + Ar -> N% ; O™ + H, -> 0% ; Ne* + He, Ar —> Ne™";
O + He, Ne, H, Ar, Kr,Xe
energy gain speciroscopy
0.5 keV/amu - :
no cross sections. only n-distribution

Bernstein,E.M. Clark,M.W. Tanis,J.A. Berkner,K.H. McDonald,R.J.
Schlachter,A.S. Stearns,J.W. Graham,W.G. McFartand,R.H. Morgan,T.J.
Mowat,J.R. Muelier,D.W. Stockli,M.P.

J. Phys. B 20 ({1887) L[50%-510

Resoconant electron transfer and L-shell excitation for Nb
La*™ jons :

P H, -> AP 2 H, (A = Nb, La )

coincidence between X-rays and scattered particles
3240 - 5040 keV/amu (La) ; 2370 - 6450 keV/amu (Nb)

T and

Binder, J. Huber, B.A. Kosiowski, H.R. Wiesemann, K.
JPhys.B 2G (1987) 2713 - 2721
Near-threshold translational energy spectroscopy {(NTTES)
Ar®(nt) + Ar > ArT(ATL) + ACTRTTLT)
translational energy spectroscopy
varicble electron energy for ionization in order to identify
electronic states of jons
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198
87E10

200
B7EBZ2

201
87E13

202
B7E14

203
B7E15

204
87E 16

Bordenave-Montesquieu, A. Bencit-Cattin,P. Boudjema.M. Gleizes A.

Bachau,H.
J. Phys. B 20 (1887) L895-703
Angular momenta determination of N¥(3I31") capture states in N7 -
He collisions
N7+ He -> N*(3I0)'L + He™
electron-speciroscopy

Bouchama,T. Desesquelles,). Druetta,M. Farison,M. Mariin,S.
J. Phys. B 20 (1887) L457-461
Radiative two-electron capture and doubly excited state excitation in
N + He low energy collisions
N¥*(15% + He -> N¥(1snln'l))
£0.357 - £.28 keV/amu
emission cross sections for 2s° 'S - 2s52p 'P transition

Burnside, R.G. Tepley, C.A. Wickwar, V.B.
Annales Geophysicae 5(A)Y (1987) 343 - 350
The O7-0O collision cross sections : can it be inferred from
aerconomical measurements
0"+ 0 >0 + O
the previous values should increase by a facter of 1.7{+0.7; -0.3)

Church,D.A. Kravis,5.D. Sellin,LA. Levin,C.5.0.J.C. Short.®.T.
Meron,M. Johnson,B.M. Jfones,K.W.
Phys. Rev. A 35 (1887) 2487-2480
Confined thermal multicharged ions produced by synchrotron radiation
Ar(g=2-5) + Ar -> Ar'TUT 4 Art
trapped ion
107 keV/amu
rate coefficients at 300K

Coggiota,M.J. Peterson,J.R. Huestis,D.L.

Phys. Rev. A 36 (1887} 2008-2023

Angular scattering effects in D™ producton by double electron capture

of D" in Cs
B+ Cs -> D° D :
0.125 - 1 keV/amu
angular differential cross sections

D + Ccs > D% DD+ Cs -> D

Danared.H. Andersson,H. Astner,G. Barany,A. Defrance,P. Rachafi,s,
J. Phys. B 20 (1887) L165-170
Angular differential cross sections for high charge low energy Ar
colliding with Ar
Arf(g=8,9,11) + Ar -> Ar”" + Ar® (r = g-1, -2, g-3 )
translational energy spectroscopy
0.045 x g keV/amu
relative cross sections

Danared,H. Andersen,H. Astner,G. Defrance,P. Rachafi,S.

Phys. Scripta 36 (1987) 756-764

Absolute differential cross sections for high-charge low—-energy Ar

colliding with Ar
ArT 4+ Ar > ArT o+ ArT { g = 6-13 )
recoil-scattered icn coincidence
0.27{g=6) - 0.58(g=13) keV/amu
total cross sections for g=6-13.
g=6-9,10

differential cross secticns for
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8717

2086
87E80

207
87€19

208
87E20

209
87E21

210
87E22

87E83

DCev,B. Boers,AL.
J. Phys. 8 20 (1987) 3463-3473
Collision cross sections and the efficiency of a Bendix multiplier for

2-5 keV He, Ar and H, ions and neutrals
AT+ A -> A+ A" { A =He, Ar, H, )
growth
2 - 5 keVv ( for all icns )

Druetta,M. Martin,S. Bouchama,T. Harel,C. Jouin,H.
Phys. Rev. A 36 (1987} 3071-3076
Spectroscopic study of the charge exchange collision between Ar® and
He or H, at beam energies of 80, 40 and 8 keV
ArY + B -> ArT'(4LS) + B ( B = He, H, )
X-ray spectroscopy (E), PSS (T)
0.5 - 2 keV/amu
emissicn cross sections, cross sections for (n,l) states

DuBois,R.D.

Phys.Rev.A 36 (1987) 2583 - 2593

Ionization and charge transfer in He®™ - rare gas collisions II.
He® + B -> He' + B¥ + (k-T)e ; He® + B¥ + (k-2)e
( B = He,Ne,Ar Kr 3 -
projectile-recoit ion coincidence
50 - 500 keV/amu

Ebel,F. Salzborn.E.
J.Phys.B 20 (18987) 4531 - 4542
Charge transfer of 0.2 -5 keV protons and hydrogen atoms in
sodium,potassium and rubidium vapor targets.
H +B ~>H+B ;H +8" :H+B ->H +B + g
H +B" (B = Na,K.Rb )
growth method
0.5 - 5 keV/amu
also secondary electron emission coefficients for S3,Cu

Elbel,M. Weitzel,R.
ZPhysD 7 (1987) 171 -1786
Luminescence of Ar® ion emitted after electron capture of Ar? ions
from K-atoms.
Ar¥@p® °P,'D) + K -> Ar* + K*
optical attenuation method
0.1 keV/amu

Friedrich.B. Niedner.G. Noll,M. Toennies,J.P.
J.Chem.Phys. 87 (1887} 5255 - 5265
Vibrationally resolved inetastic and charde transfer scattering of H°
by H,O.
H™ + H,0 -> H°
TOF
0.03 - 0.05 keV/amu
probabilities given as a function of scattering angle.

Friedrich, B. Niedner, G. Noll, M. Toennies, J.P.
ZPhysD & (1887) 49 - 53
H" + Xe tow energy collisions : oppesite phase oscillations of ihe
elastic and charge transfer differential cross sections.
H" + Xe -> H" + Xe; H + Xe"
TOF technique
& - 5.6 keV/amu
angular distribution

—27 -




2172
87E84

213
B7ESS

214
B7E23

B7E24

216
87E8%

217

87E25

218
B7E26

Friedrich, B. Vancura, J. Herman, Z.
Int.J.Mass Spectro.lon Phys 80 {(1987) 177 - 185
Crossed-beam investigation of the singte-electron charge transfer

process Kr’ + He -> Kr' + He" at sub-eV collision energies.
Kr2'('D,.'Sy) + He -> Kri(P,,,.P,,,) + He'
crossed-beam technique
3.8x107° - 8.2x107° keV/ecmu
total cross section ratios only

Futrell, J.M.
Int.J.Quan.Chem. 31 (1887} 133 - 159
Crossed-molecular beam siudies of the state-to-state reaction dynamncs
of charge transfer at lew and intermediate energy.
crossed-beam technique
review

Gealy M.W. Van Zyl,B.
Phys.Rev.A 36 (1887) 3081 - 3099
Cross sections for electron capture and loss [. H® and H™ impact on
H and H,.
H" +B ->H; H +B -> H{ B= HH,}
High temperature oven
0.06 - 2 keV/amu

Gealy, M.W. Van Zyl,B.

Phys.Rev,A 36 (1987) 3100 - 3107

Cross sections for elecron capture and loss I H impact on H and H,
H+ B ->H ; H (8= HH,)
High temprature oven technigque
0.66 - 2 keV/amu

Geddes, J. Yousif, F.B. Gilbody, H.B.

JPhys.B 20 (18987) 4773 - 4778

Balmer alpha emission in collisions of H,H"H; and H; with CH,.
H" + CH, -> HI(3s: 3d: H-alpha; total)
dissociative cagpture cross sections given also.

Hagmann,S. Kelbch,S. Schmidi-Bocking,H. Cocke,C.L. Richard,P. Schuch,R.
Skuttartz A, Uirich,J. Johnson,B. Meron,M. Jones,K. Trautmann,D.
Rosel,F.
Phys.Rev.,A 38 (1987) 2803 - 2612
K-K charge transfer and electron emission for 0.13 MeV/amu F® + Ne
collisions.

F% + Ne -> F® + Ne'(k™

130 keV/amu

Impact parameter dependence

Hippler,.R.H. Schiwietz,G. Bossler,J.
Phys.Rev.A 35 (1987} 485 - 488
&-electron spectroscepy of transfer and jonization of proton-rare
gas atom collisions.
H" + He,Ne. Ar ->
delta electron spectroscopy
300keV/amu
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8727

220
8728

22
87E28

222
87E30

223
87E31

224
87E£32

225
87E33

Hipplter R. Datz, 5. Miller,P.D. Pepmiller.P.L. Dittner,P.F.
Pnys.Rev.,A 3% (1887) 585 - 580
Double-and single-electron capture and loss n collisions of 1 - 2
MeV/u boron,oxgen and silicon projectiles with helium cioms.
B%,0%.Si'* + He -> B*,B*, 07,0, 8" si'";
0%,07,5i*, 81" + He -> 07",0%,8i%, 5" 8™
growth method
1000 - 2000 keV/amu

Hippler k. Herbich,W. Madeheim,H. Kleinpoppen,H.K. Lutz H.O.
Phys.Rev.A 35 (1987) 3138 - 3141
Cross sections for charge excitation to H{Zp) in proton-rare gas atom
collisions {( 1 - 25 keV/amu }
H* + B -> H(2p) + B ( B= He,Ne Ar }
photon detecticn method
1 - 25 keV/amu

Hippler R, Faust,M. Woef,R. Kleinpoppen,H. Lutz H.O.
Phys.Rev.A 36 (1987} 4844 - 4851
Polarization studies of H{2p) charge exchange excitation; H® + He
collisions
H®* + He -> H{2p} + He"
phoiocn spectroscopy
1 - 4 keV/amu
atignment and orientation

Hoekstra,R. DeHeer,F.J. Winter,H.
Nucl.Instr.Meth.in Phys.Res.B 23 (13887} 104 - 108
Two-and more-electron transitions in slow mutticharged ion-He
collisions.
c* + B -> C¥,CTINY + B > NN
N> + B -> N N™0> + B -> 0*,0% ( B= He )
retardation method
0.5 - 6 keV/amu

Hoekstra,R. Ciric.D. De Heer,F.Jl. Morgenstern,R.
Phys.Letters A 124 (i987) 73 - 76
Electron capture in collisions of 0% with H ; absolute line emission
cress sections.
0% + H -> O™ () + K
photon spectroscopy
line emission cross sections for n=3~>2,n=4->3,n=5->4; n=5->3 and
n=6->3 transitions.

Hopkinsg, C.J. Watts M.F. Dunn,K.FF. Gilbody,H.B.
J.PhysB 20 {1987y 3887 - 3872
Measurement of cross section for charge transfer in H™ - C° and
H" - N° collisions.
H"+B" ->H + B3 H + B + e ( B= C,N )
craossed beam technique
45 - 141 keV/amu

Hormis, W.G. Kamber,E.Y. Hasted,J).B. Brenton,A.G. Beynon,J.H.
Int.J.Mass Spectrom.lon Processes 76 (1987) 263 - 276
State-selective electron capture by Xe% jons from rare gas atoms.

Xe {(g=2 - 7 )+ B —> Xe™

transiational energy spectroscopy

2x10'2xq {keV/amu) (B = He, Ne, Ar, Kr, Xe}

total cross sectiens. various transfer channels determined.
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227

228

229

230

231

232

87E34

B7E87

87E88

B7E3S

B7E36

B7EBE

87ESO

Horsdal-Pedersen,E.
J.Phys B 20 (1887} 785 - 782
Probabilities for electron capture by protons from neon at targe
scattering angles.
HY + Ne -> H
£00 - 1000 keV/amu
probabilities for electron capture ( ©= 225 - 80 )

Howard, S.I.. Rockwood, A.L. Tarbton, W. Friedrich, B. Anderson, S.G.
Futrell, J.H.

Chem.Phys.letters 140 (1987) 385 - 388
Observation of finite-structure transitions in rare gas charge transfer
at surprisingly low energies using a crossed molecular beam technique.
Kr'(®Pa) + Kr('Sy) -» Kr('sy +
K™ (%P ayp, 2P 1 00
crossed-beam technigue
1x107 keV/amu

Howard, S.L. Rockwood, A.L. Trafton, W, Friedrich, B.F. Anderson S.G.
Futrell, J.H.
Can.J.Phys. 6% (1S87) 1077 - 1081
Ditferential cross section for the competing charge-transfer reactions
Ke'(*Pye) + Kr{'Sy) -> Kr('Sy) + Kr'(®P,,,) and
Kr'(®Pyp) + Kri'Sy) => Kr('Sy) + Kri(P, ).

Kri(®Py,0) + Kr —> Kr('Sg) + Kr'(*Py,0.%P 1,0

crossed-beam technique-translational energy spectroscopy

1.1x10™ - 2.4x107* kev/amu

Huber ,B.A.
Com.At.Mot.Phys. 21 (1987} 1% - 38
Recent applications of translational energy spectroscopy in atomic
collision procesess.
a review

Hvelplund,P. Barany,A.B. Cederquist,H. Pedersen,.0Q.K.
J.Phys B 20 (1887) 2515 ~ 2529
Energy gain spectroscopy studies cof electron capture by Xe%
( 10=g=20 ) in collisions with Ne,Ar and Xe.

Xe¥( g= 10 - 20 ) + B -> X' xofa?r xeldr

energy gain speciroscapy

8.01 keV/amu

Jonathan, P. Lee, AR. Brenton, A.G. Beynen, J.H.
Int.J.Mass Speciro.lon Processes 78 (1887) 101 - 113
Capture dissociation of H in rare gases and small hydrccarbens.
Hy ¢+ B -> Hy , H+ H , 857+ H , H + H (8 =
{ B = He,Ne,Ar ,Kr,CH,,CHg, CyHg, CoH,,CHe CHg 2
translational energy spectroscopy
3 keV/armu
No Cross secrions given

Kambara, T. Awaya, Y. Kase, M. Kumagai, H. Shibata, H. Tonuma, T.
J.Phys.5oc. Japan 58 (1987) 1807 - 1508
REC X-rays for *He and *He targets.

X-ray spectroscopy

5.5x10° keV/amu Ne

no isctope effect in REC
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87E37

87E38

87E39

87E40

87E391

8YE4LT

Kamber E.Y. Hormis,W.G. Brenton,A.G. Hasted,).B. Beynon,J.H.
J.Phys.B 20 {i887) 105 - 120
State-selective electron capture by Kr% icns from rare-gas atoms.
Kr¥( q=2,3,4 ) + B = K" + B" ( B= He,Ne,Ar.Kr.Xa )
transtational energy spectrascopy
0.1 - 0.3 keV/amu
partial cross sections for Kr* + He.Ne -> Kr¥® (4p® ‘s,
tp* *P, Ss ‘P+ 4pU*P)4d) and total cross sections.

Kamber,E.Y. Jonathan,P. Brenton,A.G. Benon,J.H.

J.Phys.B 20 (1987} 4128 — 4142

Single electron capture by Ar? from atomic and molecular targets.
Ar® + B -> Ar" ( B=

He Ne,Ar . Kr, o Xe,0,,NC N,O,NH;, CO,,CH,, CHg 1-CHg. CoHg 3
translational energy spectroscopy

0.15 keV/amu

identification of transfer channels;no Ccross sections

Kamber,E.Y. Cocke,C.lL. Giese, J.P. Pedersen,J.O.K. Waggoner, W.
Phys.Rev.A 36 (i887) 5575 - 558C
State-selective differential single-electron-capture cross sectiens for
0% - He collisions.

0% + He -> O + He'

translational energy speciroscopy

3.75 x 107 - 1.6 x 1072 keV/amu

angular distribution. predominant capture into 2p® % state.

Kelly,G.J. Hird,B.
Phys Rev.A 35 (1987) 5262 - 5265
Double electron capiure crass sections for I" in a magnesium-vapor
target.
I" + Mg —> I”
Cven
0.16 - Q.70 keV/amu

Kikiani, B.I Lomsadze, R.A. Gochilashvili, M.R. Mosulishvili, N.Q.
Lavrov, V.M.
Sov.Phys.-IJETP 64 (1987) 4868 - 474
lonization,charge exchange, and stripping in K7 + He and K° + Ne
collisions at ion energies 0.7 - 7.0 keV.

K" + He , Ne —> K

condenser method

1.8x107% -1.8x107" keV/amu

also ionization and stripping cross sections given

Kim,H.J. Janev.R.K.

Phys.Rev.ietters &8 (1987} 1837 - 1840

Electron loss sections in symmetric multicharged ion collisions.
A+ AT > AY o+ AT (A= ArKr
folded beam technique
3.0 keV/amu (Ar); 1.4 keV/amu
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2339
87E42  Kirnura,M. Kobayashi,N. - Ohtani, 3. Tawara,H.
J.Phys.B 20 {1887) 32873 -3884
State-selective one-electron capture from H and H, by slow, highly
siripped C,N.,O and Ne ions.
Ne¥( gq= 8,9 ),07( g= 6-8 ),N"( g= 5-7 },C¥( g= 4-6 ) + H,H, —> AW™
translational energy spectroscopy ;. MCLZ model
0.6 keV/amu
n - distribution; no cross sections
240
B7E4LS Knudsen,H. Andersen,L H. Hvelplund,P. Sorensen,J. Ciric,D.
J.Phys B 20 (1887) L1253 - 257
Simultanecus capture and ionization for fast ion impact on helium.
H.He® + He -> H,He™ + He™ + e ; H,He  + He’
coincidence technique
10° keV/amu (H) ;350 - 1500 keV/amu (He)
ratios only. no cross sections
241
87C44 Laurent,H. Barat,M. Gaboriaud,M.N. Guillemot,L. Roncin,P.
J.Phys.B 20 (1987; 6581 - 6385
Ditferential cross section and electren transfer mechanisms in multiply
charged ion-atom collisions.
C¥ + B -> C¥(N).C*"(n,n") ( B= He,H,Ar.Xe )

NE

+ B -> N¥{(n:,N"(n,n") { B= He,Ar }:
O™ + B -> 0¥(n),0"(n.n") ( B= H,Ar.Kr );
N + B -> N¥(n),N*(n.n") { B= H,.He,Ar.Xe );
0" + B -> 0¥(n),0%(n.n") ( B= He,H, ;
0% + B -> O07(M),0%(n,n") { B= He Ar );
Ne* + B -»>Ne”'(n),N*{(n.n') { B= He Ar );

Ne® + B ->Ne™(n),N"(n.n") { B= He )
translaticnal energy spectroscopy
-> 0.5 keV/amu
no absolute cross sections
242
B7ES82 Lee, A.R. Jonathan, P. Brenton, A.G. Beynon, J.H.
Int.J.Mass Speciro.lon Processes 75 (1987) 329 - 343
Dissociative electron capture of H; into H™ fragments.
Hy + B > H + H (B = H, )
translational energy spectrascopy
3 keV/amu
243
B7E4S Lee,A.R. Jonathan,P. Brenton,A.G. Benon,J.H.
Phys.Letters A 122 (1887) 345 - 348
Translational energy loss of H' fragments from capture-dissociation
of H; in collisions with rare gas atems.
H + B -> H 1 H
translational energy spectroscopy
3 keV/amu { B = He, Ne, Ar, Kr, Xe)
no cross sections given
244
87E46 Mann. R. Schulte H.
Z.Phys.D 4 (1987) 343 - 3489
Evidence for one-step double electron capture in single collisions of
stow 0% and C* ions with rare gas atoms.
0%,c* + B -» O%,C* { B= He,H,Ar,Xe )
zero-degree Auger electron spectrocopy
5 - 7 keV/amu
no <ross sections given. Coster-Kronig transitions.
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246
87E48

247
87E4S

248
87250

249
87E51

250
87E52

Marseille,P. Bliman,S. Indelicato,P. Hitz,D.
JPhys.B 20 (1987) L1423 - 426
Single electron capture into Ar®(nl} subshells in Ar”" + He
coilisions.
Ar™ + He -> Ar® (40
VUV spectroscopy
1.75 keV/amu
I-distiribution. emission cross section.

Marseille,P. Bliman,S. Desclaux,J).P. Doussin,S. Hitz,D.

J.Phys.B 20 (1987) 5127 - 5132

Spectroscopy of Mg-like Ar produced in low energy charge exchange
collisions.

Ar™ 4 He —> Ar® s He' -
photon spectroscopy (100 - 1000 &)
1.75 keV/amu

ne Cross sections given. n=4 level dominant.

Mathur.D. Reid,C.J. Harris,F.M.
JPhys.B 20 (1887) L5577 - 581
State-diagnosed electron capture by OCS™ ions in coilisions with
atomic and molecular gases.
OCS™ + B -> 0CS™ ( B= Ar,Kr,Xe.H,, Ny O, CHj)
transiational energy spectroscopy
0.27 keV/amu .

energy gain spectrum only. ne cross sections given

Mathur,D. Kingston,R.G. Harris,F.M. Brenton.A.G. Beynon,J.H.
J.PhysB 20 (1987) 1811 -1822
State-selected electron capture by molecular ion collisions of
CS% and CS? with monatomic and diatomic targets.

Ccs?%.cs% + B -> CS;,C8%

{( B = He.Ne,Ar Kr,Xe; H,.N,0, )

translational energy spectroscopy

no cross sections given

McAfee K.B. Szmanda,C.R. Hozack,R.S.
Phys.Rev.A 36 (1987) 2056 - 2060
Excitation energy transfer charge exchange during collisions of N°
('S) with N,
NC %P,'D,'S.°S ) +N, -> N + N}
N2+ Ny -> NJ + N3
transiational energy spectroscopy
no cross sections given

McCutiough .R.W. Wilson,S.M. Gilbody,H.B.

JPhys B 20 (1987) 2031 - 2055

State-selective capture by slew Ar* Ar® and Ar® recoil ions in

H,H, and He.
ArT ( q=4,5.6 } + B -> Ar'9"(n,) + B® ( B= H,H,He )
translational energy spectroscopy ; Multichannel Landau-Zener modei.
energy-gain spectroscepy. No cross sections. MLZ calculated cross ’
sections.
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87E53

252
B7ES4

253
87£93

254
87E55

255
87ES4

256
87E56

257
87E57

McGuire, JH. Salzborn,E. Mulier A,
Phys.Rev.A 35 (i887) 3265 - 32868
Simultaneous cgpture and ionzation in helium.
AT+ He -» A 4+ He™ + e ( A= H,He,li)
projectile-recoil jon coincidence
1 -5 x 10° keV/amu
data compilation and analysis.

Meicheri,F. Rink,K. Rinn,K. Salzborn,E. Grun,N.
JPhys.B 20 (1987) 1223 ~ 230
Charge transfer in He' - He" collisions.
He® + He' -> He® + He™
coincidence technigue ; two-state coupling.
15 - 224 keV/amu

Melchert, F. Rink, K. Rinn, K. Salzborn, E.
J.Phys.B 2C (1987) L797 - 801
Ionization in He"™-He" collisions.

He™ + He™ -> He' + He® + e: He® + He

crossed beam iechnique

2.75 - 2B keV/amu

Muller A, Schuch,B. Groh,W. Saizborn,E.

ZPhysD 7 {1987) 251 - 260

Multiple-electron processas in 1.4 MeV/u ion-atom collisions.
Aq-* + B - A(q‘”,A(q'm,A(q_gh 5 Bi
( A = NFeKr,Gd,U; g=6-44; B= Ne,Ar.Kr,Xe: i= 1-18 }
projectile-recoil jon coincidence
1400 keV/amu
No Cross sections but relative intensitieas of recoil ions.

Nakai, Y. Shirai, M. Tabata, T. Ito, R,

At.Data and Nucl.Data Tables 37 (i1987) 868 - 101
Cross sections for charge transfer of hydrogen atoms and icns colliding
with gasecus aitoms and molecules.
analytic formula for charge transfer cross sections as a function of
collision energy.

Nigdner,G. Noll,M. Toennies,J.P.

J.Chem.Phys. 87 (1887) 2067 - 2083

Selective vibrational excitation and mode conservation in H +
‘CO,/N,O inelastic and charge transfer collisions.

TOF
0.01 - 0.03 keV/amu
Angular distribution.

Niedner,G. Noll,M. Toennies,J.P. Schlier.Ch.
J.Chem.Phys. 87 (1887} 2685 - 2694
Observation of vibrationally resolved charge transfer in H® + H, at
Ec.m. = 20 eV,
H™ + Hy{v=0) -> H + Hy{v); H™ + Hyv)
TOF
0.03 keV/amu
doubly differential cross sections for H,H'.
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87£58

259
87E53

260
87E60

261
B7EG1

262
87E62

263
87863

264
B7EG4

Ohtani,S. Kimura,M. Kobayashi,N. Tawara,H.
J.Phys.Soc.Japan 56 (1987} 1271 - 1273
Observation of selective electron capture by fully stripped C,N and O
ions from H atoms.
AT+ H —> AY(n) + BT { A= CN,O )
translational energy spectroscopy
0.75 keV/amu
n—distribution. no cross section.

Peart,B. Foster,3.J.
J.Phys.B 20 ({1887) L6391 - B394,
Mesurements of mutual neutralization of Li* with H™ jons and of
Na® with Q° ions.
Ui+ H -> Li+H ; N@©* + © -> Na + 0O
crossed beam technique
.03 - 2.4 keV/amu

Pedersen,J.0.K. Hvelplund,P.
J.Phys.B 20 {(3i887) L317 - 322
Energy gain spectroscopy studies of electron capture from neon by
double charged COQ ions
CO* + Ne -> CO" + Ne”
energy gain spectroscopy
3x107° keV/amu
no cross seciions given

Phaneuf,R.A. Janev,R.K. Hunter H.T.

Nucl.Fusion.Special Supplement {(1887) 7 - 2C

Charge exchange processes invalving iron ifons.
Fe™ + B —> Fe™ + B” { B= H.H,He )
Evaluated cross section and rare coefficients

Folitis M.F. Jouin,H. Bonnefoy.M. Bonnet,J.J. Chassevent,M. Fleury,A.F.
Btiman,5. Harel,C.

J.Phys.B. 20 {1987) 2267 - 2279

Relative (n.l) poputations following electron capture by low energy
N7, 0% and Ne® ions from two-electron targets (H, He).

N7, 0%, Ne®™ + H,,He -> N¥(n,0,0™(n,0,Ne™" (152 n)
photon spectroscopy

4 keV/amu

no Cross sections. relative population only

Rcncin,P. Geboriaud,M.N. Barat,M. Laurent,H.
Furophys.letters 3 (1887) 33 - 5g
Transfer ionization in collisions involving muttiply charged ions at
low keV eneargy
N™ + 8 -> N¥ + BY ( B= Ar,Xe: k= 1 - 4 )
ranslational energy spectroscopy + recoil ion
d.75 keV/amu -
ne <ress sections

Schon,W. Krudener,S. Melckert,F. Rinn,K. Wagner M. Salzborn,E.
Raremera.M. Szucs,S. Terao,M. Fussen.D. Janev,R. Urbain,X. Brouillard.F.
Phys.Rev.letters 59 (1987} 1565 - 1568
Transfer tonization in H® + H collisions.

H* + H -> H+ H + 2

crossed beam,LZ

5x107% - 40 keV/amu

—30—




265
B7EEGS Schon,W. Krudener,S. Melckert,F. Rinn,K. Wagner,M. Salzborn,E.
J.Phys.B 20 (1887) L7%89 - 764
Mutual neutralization in H* ~ H~ collisions
H* + B -> H + H
crossed beam technique
1 - 40 keV/amu
266
87E66 Schulz M. Justiniane,E. Schuch,R. Mokler,P.H. Reusch,S.
Phys.Rev.Letiers 58 {1887} 1734 - 1737
Separated resonances in simuitaneous capture and excitation of §'%
in H, observed by K-X-ray-K-X-ray coincidences.
S¥ + H, —> 8™ (@200 + H
X-ray-X-ray ceoincidence
2180 - 5000 keV/amu
resonant capture + excitation
267
87EGT Schulz, M. Justiniano,E. Kenrad,J. Schuch,R. Salin,A.
J.Phys.B 20 (18987} 2057 - 2073
K-shell to K-shell charge transfer in collisions of bare decelerated §
on with Ar.
S+ Ar -> 5™(1s8) + Arf(KTH)
X-ray-X-ray coincidence technique
500 keV/amu
impact parameter dependence. no cross sections given
268
B7E68 Schwab,W. Baptista,G.B. Justiniano,E. Schuch,R. Vogt,H. Weber,E.W.
J.Phys.B 20 (1987) 2825 - 2834
Measurement of the total cross sections fcr electron capture of 2.0 -
7.5 MeV H" in H,H, and He.
H + HH,He -> H
liguid nitrogen-cooled Weod tube
2x10° - 7.5x10° keV/amu
269
8785 Sedgwick, J.B. Paulson, B.P. Shields, G.C. Moran, T.F.
Int.J.Mass Spectrolon Processes 78 (1987) 127 - 140
Competition between single and double electron transfer in coilisions
of doubly charged molecular pyrroll molecules.
CHNT + CHN -> CHN", CHN
TOF

G.0e8 - 0.090 keV/amu
Oz = 0.30.,
270
B7ESS Sekiya, H. Tsuji, M. Nishimura, Y.
J.Chem.Phys. 87 (1887) 325 - 330
Optical study of the He® + N, charge transfer reaction in a flowing
afterglow and in a low-pressure chamber coupled with flowing afterglow,
He™ + N, -> He + NJ
photon-spectroscopy + flowing afterglow technique
2x107° keV/amu
no Cross section given
271
87EQ7 Shut, R.J. Upschulte, B.L.. Passarsla, R. Keese, R.G. Castieman, A.W.
J.Phys.Chem. 8t (1987) 2556 - 2562
Thermal energy charge-transfer reactions of Ar® and Ar).
Arf,Ar; + B -> Ar,Ar, + B (B = H,S.CS5,.NO,, all 26 molecules )}
selecied ion flow tube technigue
rate coefficients at thermal energies

~31—



272
8

273
8

274

7E69

7E70

87E71

275

87872

276

87E73

277

278

87E7L

8775

Suzuki,R. Kaneko,T. Tomita,M. Sakisaka,M.
J.Phys.Soc.Jegpan 58 (1987) 485 - 301
Dissociation and etectron capture of CO” and CF” jons in collisions
with He,Ne and Ar atoms.
ACT + B -> A+ CT + B A"+ C+8; A"+ C" + ¢ + B;
A+ C + B AC + B, AC" + B + @ { B= He.,Ne,Ar )
coincidence technigue
C.13 - 0.5 keV/amu

Tanis,J.A. Clark,M.W. Price,R. Olson.R.E.
Phys.Rev.A 36 (1887} 13952 - 1854
Contribution of transfer ionization to total electron capture from a
helium target.
0% ( g= 5,6,7.8, ) + He -> O 4+ pHo*; O 4 {4 + ¢
500 - 1500 keV/amu
large contribution of transfer icnization. scaling law.

Tunnell,L.N. Cocke,C.L. Giese,J.P. Kamber,E.Y. Varghese,S.L. Waggoner,W.
Phys.Rev.A 35 (1887) 3292 - 3308
Experimental angular distributions for electron capture by slow Ne¥(
q= 3-6 ) ions from He. -
Ne™( g= 3-6 ) + He —-> Ne“ V"
recoil ton beam
C.01 - 0.06 keV/amu
angular differential cross sections {(absolute)

Van Der Zande W.J. Koot,W. Peterson,).R. LLos,J.
Chem.Phys.Letters 140 (1887) 175 - 180
Charge exchange of 0% with Cs spectroscopy and predissociation
paihways for the m, Rydberg sictes of O,
Ox(Xmy + Cs -> Oy('r.%ry)
translational energy spectroscopy
-> 0.1 keV/amu
Vibrationally separated states determined

van Zyl.B. Gealy M.W. Neumann,H.

Phys.Rev.A 35 (1987} 4551 -~ 1560

Lyman-a emission from H' impact on rare-gas atoms.
H™ + B -> H(Zp,Lyman-o} + B™ ( B= He,Ne,Kr,Xe )
Q.01 - 2 keV/amu
polarization of Lyman-o lines

Varghese,S.L.
Nuci.Insir.Meth. in Phys.Res.B 24 {1887} 115 - 118
Electron cgpture phenomena In proton-atom and proton-molecular
collsions.
H" + Li -> H + Li H + B8 -> H + &
{ B= CH,.CH, CoH L CoHg, CgHg, (CH4l g, CaHy, € H, ©0,,.C0,C0, )
growth
0.26 - 3.85 keV/amu (Li); 800 - 3000 keV/amu (B}

wang.Y. Champion,R.L. Doverspike,L.D.
Phys.Rev.A 35 (i887) 1503 - 15089
Slow coliisions of H™ and D~ with Na and K.
H7,D” + Na,K -> H,D
growth method
2x107° - 0.3 keV/amu
electron capture, detachment cross sections
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8777
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87FE98

282
87E9S

283
87E100

284
87E78

285
87E78

Wang,Y. Champion,R.L. Doverspike,L.D.
Phys.Rev,A 36 (1987) 381 - 383
Slew collisions of H™ and D™ with Cs.

H.D  + Cs -> H,D + Cs™; H.D, + @ + Cs
condenser
3x107° - 0.25 keV/amu

Wang, H.Y. Church,D.A.

Phys.Rev.A 36 (1987) 4261 - 42866

Electron transfer collisions of low energy multicharge nitregen ions
with H;, and N,.

NT (g= 2,34 )+ B -> N9 [ B= H,N, )

trapping technigue

107 keV/amu

rate coefficients

Warczak, A.
Comm.At.Mol.Phys. 20 (1987) 1% - 34
Pre-collision and post-collisional capture; crucial phenomena for
inner-shell processes in very heavy sysiems.
review

Winter, H. Mack, M. Hoekstra, R. Niehaus, A. de Heer, F.L
Phys.Rev.i etters 58 (1887) 857
Comment on "Evidence for correlated double-eleciron capiure in
low-energy collisions of 0% with He".

0% + He -> 0% + He¥

short comment

Yenen, . Jaecks, D.H. Martin, P.J.

Phys.Rev.A. 386 (1887} 1517 - 1521

Quasidiatomic study of Ly-alpha producing Hi-Ne colilisions ai keV.
Hy + Ne -> H' + H"-> Ly-alpha
photon-particle {H,H"} ccincidence technicue
2.5keV/amu
direction excitation with subseguent dissociation is mere likely than
electron capture followed by dissociation.

Yousif,F.B. Lindsay,B.G. Simpson,F.R. Latimer,C.J.

J.Phys 8 20 (1887) 5073 - 5088

Disscociative ionization and charge iransfer in He' - 0, collisions.
He™ + 0, -> He + Ojc*Z,. BT
TOF with dissociated ions
0.7 - 4 keV/amu

Energy and angular distribution of dissociated ions

Zouros,T.). Schneider,D. Stolterfoht,N.
Phys.Rev.A 35 {1987) 13963 - 1966
Production of (25%'S,(2p?)'D and (2s2p)'P states by double
electron capture in 150 - 500 keV He® + He collisions.
*He™ + He -> He" + He™
o-degree anguiar specitroscopy
50 ~ 1686 keV/amu
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88k 2

88E 3

88EB1

B8 4

88E 5

88BE 6

Andersson, H.A. Astner, G. Cederquist, H.

J.Phys.B 2%t (1888) L187 - 93

Total cross sections for different charge changing processes in

collisions of highly charged Xe ions with He atoms at low energy.
Xe¥{g = 11 -31) + He -> Xe%(q = g-1,g9-2) + He¥ (s = 1,2)
coincidence technique
3x107%eV/amu

Anholt, R. Xu, X.Y. Stoller, Ch. Molitoris, J.D. Meyerhof, W.E.
Phys.Rev.A 37 (1988) 1105 - 1114
Intermediate—velocity atomic collisions; electron capture and loss
in 10 - 42 MeV C ions.

C* g = 6,5,4,3) + B -> cW?

{ B = HpHe,Ny, G, Ne, Ar Kr,Xe }

;¢ + B > C¥

Glauber theory for ionization; eitkonal gpproxmation for eleciron

capture. )

833 - 2100 kev/amu

eguilibrium-charge distributions calculated from observed data.

Baker, 0.K. Meyerhof, W.E. Spooner, D.W. Stolier, Ch. Scheurer, J.N.
Phys.Rev.Letters. B0 (1888} 813 - 916
Nuclear rescnance effect in atomic electron capture by protons.

H + PNe -> H + Ne’

1500 keV/amu

Barat, M.

Com.At.Mol.Phys. 21 {1988) 307 - 319

Multiple electron capture processes by highly charged ions.
review

Benoit-Cattin, P. Bordenave-Montesquieu, A. Boudjema, M. Gleizes, A.
Dousson, S. Hitz, D.
J.Phys.B 21 (1988) 3387 - 3416
Multiple capture in N + Ar investigated by electron- spectroscopy
( 70keV,0=10 ).
N™ + Ar,He,H, -> N>(ni,n"U'} ( n = 2,3,4 )
electron spectroscopy
5 keV/amu
no cross sections given ; <lectron peaks assigned to (nin'l7)

Bouchama, T. Druetta, M. Martin, S.
Nucl.Instr.Meth. in Phys.Res.B 31 (1888} 371 - 373
Subshell selective electron capture in collision of 0%( g = 6,7 )
with H, He at 10g keV.
0% + H, -> 0> (1s’nl; n = 3,4 )
: 07+ Hy,He -> O%(tsnl; n = 3,4 )
photon spectroscepy
3.7% - 4.4 keV/amu

Brechignac, C. Cahuzac, Ph. Leygnier, J. Pflaum, R. Weiner, J.
Phys.Rev.Letters 61 (1988} 314 - 317
Direct observation of charge-exchange collisions between mass-selected
(Na), clusters and Cs gtoms.

(Ng), + Cs -> (Na}, + Cs" {n =1 - 21 )

TOF

0.05 keV/amu

total cross sections ( 40 -20 A for n = 1 - 20 )
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88E 9 Castro Faria, N.V. Freire, F.L. de Pinho, A.G.

Phys.Rev.A 37 (1988) 280 - 283

Electron loss and capture by fast helium jons in noble gases.
He® + B -> He',He% He  + B -> He¥ 8 = He,Ne,Ar, )
: He" + B -> He™ ( B = He,Ne,Ar.Kr )
growth/attenuation method
187 - 1000 keV/amu
total cross sections

88E10 Castro Faria, N.V. Freire, F.L. de Pinho, A.G.
Z.Phys.D 8 {(1888) 167 - 170
He™ formation by two-and three-electron capture.
He*.He® + B -> He  ( B = He,Ne.Ar.Kr )
growth method
187 - 1000 keV/amu
10
88t 7 Chiu, Y.N. Friedrich, B. Maring, W. Niedner, G. Noll, M. Toennies, J.P.
J.Chem.Phys. 88 (i888} 8814 - 8830
Charge transfer and structured vibrational distributions
in H® + CH, low-energy collisions.
H* + CH, -> H'(elastic); H + CH,CH;, CH;
crossed beam technique + TOF(energy loss measurement)
107% - 3x107 keV/amu
elastic scattering : @ = G ~ 10
1 CHCHECH; = 74:22:4 at 30 eV
11
88k 8 Church, D.A.
Phys.Scripta T 22 (1888) 164 - 170
Studies of ion collisions in ion traps.
N% + H, -> N + H
Penning ion trap
107* keV/amu
a review on low energy electron transfer.
12
8BE11 Engethardt, C.L. Jaecks, D.H.
Phys.Rev.A 37 (1888) 1041 - 1043
Isotopic velocity-dependent effects in He™ + Y, or D, collisions.
He™ + Hy(D,) -> He(3%; m,=1) + HYDJ
0.25 - 3 keV/amu
rotational coupling in united-atom
13
88E12 Fergusen, F.E. Richier, R. Lindinger, W.
J.Chem.Phys. 89 (1988} 1445 - 2447
Competitive charge-transfer and vibrational quenching of
Nz(X.v=1) in collisions with O, and NO.
Na(X,v=1) + O, -> N, + O{a*m)
P Ny(X,v=1) + NO -> N, + NO“a ="
3x107° - 3.6x10™ keV/amu
rate constants Ny{X,v=1) + B -> NJ{X,v=0) + B
{ B = G,.NO ) also investigaied.
T4
88E13 Finck, K. Wang, Y. Roller-Lutz, Z. Hutz, H.O.
Phys.Rev,A 38 {(1988) 6115 - 6119
Lyman-alpha emission in collisiens of H ions with Na(3s) and
laser-assisted Na{3p) atems
H" + Na(3s,3p) -> H{Zp)
growth method
0.5 - 10 keV/amu
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BBE 14

16
88E15

17
BBE 16

18
8819

18
88E17

20
8818

Gay, T.J. Redd, E. Blankenship, D.M. Park. J.T. Peacher, J.I. Sealy,
D.G.
JPhys B 21 (1988) L4BT7 - 472
Charge transfer in quasi-one-electron systems at 'high' energy.
Mg® + He -> Mg; Be® + He -> Be
energy-loss spectroscopy
1.25,2.78,6.25 keV/amu(Mg); 6.25 keV/amu(Be)
angle-differential cross sections

Giese, J.P Cocke, C.L. Waggoner, W.T. Pedersen, J.0.K. Kamber, E.Y.
Tunnetl, L.N. :
Phys.Rev.A 38 (1888) 4494 - 4503
Non-Franck-Condon transitions in two-electron capture from D,
by low-energy. highly charged Ar proiectiles.
Ar>® + D, —> Ar¥ + D7 + D'
projectite-break-up proton coincidence
1.25x107% - 0.25 keV/amu

Guyon, P.M. Baer, T. Cole, S.K. Govers, T.R.
Chem.Phys. 118 (i888) 145 - 158
The electron transfer and collision-induced dissociation cross secton
¢of state -selected H; and D, ions.
Hz.Dy( v=1-10 ) + H, ->
Hp,Dp + Hyy H™ + M,D” + D
TREPICO
- 107 keV/cmu
collision-induced dissociation > charge transfer for high v
. the reverse for low v.

Hadman, M. Jonathan, P. Kingston, R.G. Brenten, A.G.
Int.J.Mass Spec.lon Proc. 83 {13988} 2331 - 338
Single-electron capture by CI*(*S,D,’P) from rare-gas targets.
Ci* + B -> C*Cl" ( 8 = He,Ne,Ar,Kr,Xe ); Cl" + He —> O™
translaticn energy spectroscepy
0.17 keV/amu
only energy spectra for identification of levels CI*(*S) and
metastabie(®D, %) states contained.

Hamdan, M. Lee, A.R. Branton, A.G.
JPhys.B 21 (1988) L5561 - 566
Fine-structure translations in collisions of Xe?, Xe¥ and Xe&*
ions with He atoms.
Xe® (%P, 'D,),
Xe®(*S,,,,0..7P,), Xe*"('D,) + He ->
Xe", Xe¥ X
translational energy spectroscopy
0.04 keV/amu
No Cross sections given; only translational energy spectra.

Hamdan, M. Mazumdar, S. Marathe, V.RE. Badrinathan, C. Brenton, A.G.

Mathur, D.

J.PhysB 21 (1888} 257 - 284

Excited states of XH( X = C,N,0,S ) ions

I a combined experiment and theoretical study.
XH* + He -> XH'( X = C,N,0,8 )
translational energy spectroscopy
0.2 - 0.5 keV/amu
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21
88EG? Henri, G. Lavollee, M. Dutuit, 0. Ozenne, J.B. Guycn, P.M. Gislason, E.A.
J.Chem Phys. 88 {1988) 6381 -~ 6389

State-selected ion-molecule reactions ; Ni(v) + H, -> N, + HJ
and Ar'(®P)) + H, -> Ar + HI.

Nav) = Hy => Ny + Hy

DACTCPY 4 Hy -> Ar o+ M

TPEPICO

3.7x107" - 5.2x107° keV/amu

22
88E2C Hippler, R. Datz, S. Krause, H.F. Milier, P.D. Pepmitler, P.L.
Dittner, P.F.
Phys.Rev.A 27 (1888) 3201 - 3203
Partial cross sections for eleciron capiure into specific n states
tor 0.1 - and 0.25 -MeV/nucleon I - H, collisions { g = 12 -18 )
{0 q = 12 - 18 ) + H, —> {9 (p)
photon spectroscopy
10%,2.5x10% keV/amu
strong core-effect
23

BBE21 Hippler, R. Datz, S. Miller, P.D. Dittner, B.F Pepmitler, P.F.
Z.Phys.D 8 (1988) 163 - 1686
Doble and single electron capture and loss in 0.5 - 2.5 MeV/u
0% + Ne (g=5,7.8) collisions.
0% g = 5,7.8) + Ne -> O(q—2)+,(q-1)+'(q-r1)1-’(q42l+
growth
0.5x10% - 2.5x10° keV/amu
total cross sections
24
88E22 Hird, B. Rahman, F. Orakzai, M.W.
Phys.Rev.A 37 (1888) 4620 - 4B24
Ton-production cross sections in chlorine-rare gas collisions.
Ct" + B => CLCl" { B = He,Ne,Ar.Kr,Xe }
growth method
0.31 - 3.2 keV/amu
total cross seciions
25
8BEEBD Hird, B. Rahman, F. Orakzai, M.w.
Can.l.Phys. 66 {1988} 973 - 977
Electron capture and loss by fast fluorine atoms in collisions with
rare gas targets
F+B ->F,F" {B = He,Ne,Ar.Kr,Xe )
groeth method
1 - 5.9 keV/amu
26
8B8E23 Hoekstra, R. Ciric, D. Zimoviev, AN. Gordeev, Yu.S. De Heer, F.J.
Morgenstern, R.
Z.Phys.D 8 (1988) 57 - 61
Emission cross sections for fully stripped carbon colliding atomic

hydrogen.
C” + H —> C>(n,n"} + H ( n-n' = 4-2; 4-3; 3-2; 5-2: 5-3:
7-6; 8-7 )

photon-spectroscopy
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27
88E24

28
88E25

29
88E26

30
88E27

31
88ES3

32
88E28

Howard, S. Rockwood, A. Anderson, 3. Howorka, F. Futrell, J.
Phys Rev.A 37 (1988) 3211 - 3216
Crossed-beam study of the charge-transfer reaction of helium ions
with xenon.

He' + Xe -> He + Xe©

crossed-beam technique

1.3x107° - 2.4x107% keV/amu

6s ‘F’”2 dominant; no cross sections given

Hug, M.5. Champion, R.L. Doverspike, L.D.

Phys.Rev.A 37 (1988) 2349 - 2353

Low-energy collisions of O with atoms and molecules.
0¥ + B -> Q" + B ( B8 = He,Ne,Ar,H,,D,.N,.0, )
retarding method
1.8x107% - 2.5x107° keV/amu
only total cross section

Jonathan, P. Hamdan, M. Brenion, A.G. Wilett, G.D.
Chem.Phys. 119 (1988) 159 - 170
Translational spectroscopy of the triatomic dications
CO?%,0CSs%, and CSZ%.
A* + B -> A" + B* { A = €0O,,0CS,CS,; B = rare gases )
translational energy spectroscopy ’

Kamber, E.Y. Hormis, W.G. Hasted. J.B. Brenton, A.G. Beynon, J.H.
J.PhysB 21 (1988) 3423 - 3438
Multiple-etectron capture processes by multiply charged ions from
rare-gas atoms at low velocities.

Kr® + He,Ne,Ar —> Kr*: Kr® + Ne —> Kr*®

D K ArKr Xe -> Kr'; Kr o+ ArKr -> Kr”

; Xe™ ¢« Ar -> Xe"; Xe* + Ne,Ar -> Xe¥

. Xe* + Kr -> Xe'

translational energy spectroscopy

energy spectra only. crossing radius estimated.

Kamber, E.Y.
J.Phys.B 2t (1888) 4185 - 4203
State-selective single- and double-electron capture
by Ar* and Ar® ions from rare-gas atoms.
Ar? + B -> Ar'™ (g = 4,5 ; B = He,Ne,Ar,Kr )
transiational energy speciroscopy
0.3 keV/amu
no cross sections ; only possible channels

Kaname, R. Ushijima. Y. Kitsukawa. M. Kitaguchi, M. Nagata, T.
J.Phys.Soc.Japan 57 (1888} 1212 - 1219
Total cross sections for collisicnal quenching of H{2s} atom in
molecular targets.

H(2s) + B —> sum(H" + H + H({1s) }

(B = HzN,0,C0,C0,CH, )

beam attenuation technigque

0.2 - 3.5 keV/amu
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33
88E29

34
88E30

35
8BE31

36
88E32

37
8BE33

38
8BE34

3s
8BE35

Kostloewski, H.R. Huber, B.A. Staemmier, V.S.
J.Phys.B 21 {1888) 2923 - 2937
Angular distribution of Ar' ions resulting from single-electron
capture in Ar® - He collisions.
Ar¥ + He
translational energy spectroscopy
3.9x10™ keV/amu
only relative angular differential cross sections.

Kushawahg, V. Michael, A. Mabhmood. M.
Phys.Rev.A 38 (1988) 1802 - 1818
Collisional studies involving N* and N jon and HgX,
{ X = C.Br,1)
A" + HgB, -> A + HgB; ( A = N,Ny; B = CL,Br,I )
photon speciroscopy
3.6x107° - 6.4x107? keV/amu
total cross sections; partial cress sections.

Lembo, [.J. Dazmann, K. Stoller, Ch. Meyerhof, W.E. Hansch, T.W.
Phys.Rev.A 37 (1888) 1141 - 1451
Core eifect on the polarization of optical Rydberg transitions
following electron capture into slow, highly ionized necn recoil ions.
Ne¥( g =5 - 1G } + Na -> Ne'"*
photon-spectroscopy {visible,near Uv )
0.2 keV/amu
emission cross sections determined { sharp variation at g = 7 and 8 )

Lindsay, B.G. Latimer, C.1.
JPhysB 21 (1988) 1817 - 1625
Some state-selected charge transfer processes invoiving 10 - 1500 eV
rare-gas ions and simple molecules.
ArCP, 5. %Pam) + HaNo,CO —> Ar('Sy);
Kr' (%P, ,2.Pam) + CO —> Kr('Sy
PEPICQO
relative cross sections

Martinez, H. Cisneros, C. De Urquijo, J. Alvarez, L
Phys.Rev.A 38 (1988) 51814 - 51916
Absolute cross section measurements of the direct charge transfer of
He" in neon in the energy range 0.5 - 5 keV
He® + Ne -> He + Ne'
growth method
0.125 - 1.25 keV/amu

Martinez, R.I. Dheandhanco, 3.
Int.J.Mass Spec.lon Proc. 84 (1988} 1 - 16
Absolute cross section measuremants in XQA instrument
T ArT + N, => Ar + Nj
Ar® £ N, -> Ar + N,
triple quadrupole tandem mass spectrometer
1.25x107° - 1.5x107° keV/amu

Meyer, F.W. Griifin, D.C. Havener, C.C. Hug, M.S. Phaneuf. R.A.
Swenson, JK. Stolterfoht, N.
Phys.Rev. etters B0 (1888} 1821 -~ 1824
Poputation of high-angular-momentum states in low-energy
double-electron-capture collisions of 0% with He

0% + He -> O*(1s™pnt; n = 6,7 L = G - 5 )

electron spectroscopy

1.88 - B.B keV/amu

relative cross sections for (n,l} distribution
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41
8837

42
88E64

43
88E38

L4
88E39
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46
88E41

Mokler, P.H. Reusch, 3.
Z.Phys.D 8 (1988) 383 - 394
Comments on correlated electron copture in relativistic, high charge,
heavy ions
AT eH, > ATE™ (A = 3,T1,Ge,Xe,Pb )
RTE scaling for Li-like ions

Montenegro, E.C. Xu, X.Y. Meyerhof, W.E. Anholt, R. Danzmarn, K.
Schiachter, A.S. Rude, B.S. McDonald, R.J.
Phys.Rev.,A 38 (1988) 1854 - 1859
Intermediate—velocity atomic collisions III. electron-capture
in B.6 MeV/amu Ca ions
Ca¥™( q = 18,19,20 ) + 8 ->Ca“™ + g*
{ B = H,He N, Ne,Ar Kr, Xe )
growth/K-X-ray coincidence
8600 keV/amu
total cross sections and K-capture cross sections { K-X-ray

coincidence }

Montenegro, E.C. Xu, X.Y. Meyerhof, W.E. Anholt, R.
Fhys.Rev.A 38 (1988) 3357 - 3364
intermediate-veiocity atomic colilisions IV. Ar K-shell ionization and
capture by C¥ and C® ions.
Co% v Ar —> CY5U(K) + ArT(KT) ; €%+ Ar -> CF
X-ray spectroscopy -
1.8x10% 3.5x10° keV/amu
K-shell ionization cross section

Mowat, J.R. .

Phys.Scripta T22 (1988) 171 - 177

Ion-ion collisions and ion storage rings
review

Oza, D.H. Benoit-Cattin, P. Bordenave-Montesquieu, A. Boudjema, M.
Gleizes, A.
J.Phys.B 21 (1888) (131 - 137
Autoionization of N*(3Wn'1") for n'= 3 - 10 : experiment and theory
N™ + B -> N™(@In'l") + B* -> N™(2) + e + B”
{ B = H,He,Ar )
electron spectroscopy : pseudo-siate close coupling calculation
electron energies

Penent, F. Champion, R.L. Doverspike, L.D. Esaulov, V.A. Grouard, J.P.
Hall, R.I. Montmagnon, J.L.
JPhys.B 21 (1988} 3375 - 3386
Positive ion production in halogen negative ion collisions.
F7+B -> FO%F" (B = N,,Ne }; CI" + Ar —> Ccto,0t*
growth + electron spectroscaopy
4x107° - 1x107% keV/amu(F); 1.6x107% - 7x107° keV/amu(Cl)

Pommier, J. Kubach, C. Tuan, V.N. Reynaud, C.
J.Phys.B 21 (1988) LE65 - 670 :
Angular analysis in the 100 - 1500 eV energy range
He' + Na -> He'(295,2's,2%,2'P) + Na*
TOF -
8.025 - 0.375 keV/amu
=0 - 4°




L7
88E42 Rajgara, F.A. Badrinathan, €. Mathur, D.
Int.J.Mass Spectrosc.lon Proc. 85 (1888} 228 - 236
Absolute cross-—sections for state-diagnosed electron capture
by N*" ions from molecular hydrogen
N""(2p %P, + H, -> N(2p® 'S,,D,; 2p° D)
translational energy spectroscopy
0.036 - 0.36 keV/amu
H; and H® + H are distinguished.
48
88E 43 Schiachter, A.S. Bernstein, E.M. Clark, M.W. DuBois, R.D. Graham, W.G.
McFarland, R.H. Mergen, T.J. Mueller, D.W. Stockli, M.P Tanis, J.A.
J.PhysB 21 (1888) L[291 - 297
Multipte-electron capture in close nearly symmetric ion—atom collisions
ca” + Ar > Ccad™ (r=1-5)
X-ray-ion coincidence technigue
1.17x10% keV/amu
49
88L44  Schmidt-Boécking, H. Prior, M.H. Dérner, R. Berg, H.
FPedersen, J.O.K. Cocke, C.L. Stockli, M. Schlachter, A.S.
Phys.Rev.A 37 (1888} 48640 - 4648

Angular dependence of multiple-eleciron capture in 90 keV Ne”™ - Ne
collisions
Ne™ + Ne -> Ne™ + Ne™ (r =6 -2, p=1-5)
reccil ion-scattered particle coincidence
angular distributions over 1 - 20 mrad.; no cross sections given
50
8BE 45 Schidnfeldt, W.A. Mokler, P.H. Maor, D,
Z.Phys.D 9 (1888) 47 - 57
Cherge transfer in 1.4 MeV/amu Ni%" -> Kr coliisions , q = 16 - 22
Ni"{ g = 18 - 22 ) + Kr -> Ni%"
X-ray medasurement
1400 keV/amu
total cross sections
51
88E46  Schuch, R. Schéne, H. Miller, P.D. Krause, H.F. Dittner, P.F.
Datz, 5. Olson, R.E.
Phys.Rev.Letters 80 (1888) 925 - g28
Charge-and angle-correlated inelasticities in collisions of bare fast
carbon ions with neon
C* + Ne -> C% + Ne*; C¥ + Ne*; C* + Ne*; C* + Ne°
scattered projectile-recoil ion coindence
833 keV/amu
angular differential ¢cross section
52
BBEL7 Schuiz, M. Schuch, R. Datz, S. Justiniano, E.L.B. Miller, P.D.
Schéne, H.
Phys.Rev.A 38 (1988} 5454 - 5457
Rescnant transfer and excitation in Li-tike F colliding with H,
F® + H, —> F™(1s2snin’l") + H2°
X-ray-preiectile ceincidence
788 - 1713 keV/amu
53
88E48 Schweinger, J. Jellen-Wutte, U. Vanek, W. Winter, H. Hansen, J.E.
JPhys.B 21 (1988y 315 - 328
Correlated transitions in low-energy single-electron capiure from
Li{2s) by Ne? and Ar®
A%+ Li(2s) -> AMnl} ( A = Ne,Ar )
translational energy spectroscopy
nc cross sections. identification of various channels
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88E49

55

8BESC

56

88E51

57

88E52

58

59

60

88E5L3

88E54

88E55

Sedgwick, J.B. Nelson, I.R. Jordan, C.A. Abbey, L.E. Xu, Y. Moran, T.F.
Chem.Phys.letters 146 (1988} 113 - 120
Resonant and near-resonant charge transfer redctions of gaseous organic
ions

CHN, + CHN —> CHNoD + CHN"

(n= 2,84 m= 3,45 p = 0,1

TOF

4x107° keV/amu

Suraud, M.G. Bonnet, J.J. Bonnefoy, M. Chassevent, M. Fleury, A.
Bliman, S. Dousson, S. Hitz, D.
J.Phys.B 21 (19838) 1219 - 1228
X-ray emission spectroscopy of cone-electron capture into Li-like
radiative N*(1s2in'l") cenfigurations by metastable N*"(1s2s °3)
ions in collisions with He and H, at 3.4 keV/amu

N¥(is2s ®S) + H,He -> N*(1s2ln'l")

photon spectroscopy

3.4 keV/amu

no cross section given

Tabata, T. ito, R. Ngckai, Y. Shirai, T. Saicka. M. Sugiura, T.

Nucl.Instr.Meth. in Phys.Res.B 31 (1988) 375 - 381
Analytic cross sections for charge transfer of hydrogen atoms and ions
colliding with metal vapors

H¥( g = 1,0,-1 )} + B8 -> 1 ( B = Li,Na.Mg,Ca,Sr,Cs )

analytical {itting

Tsurubuchi, 8. Arikawa, T.

J.Phys.Scc.Japan 57 (1988} 1220 - 1225

Excitation of Li{(2p) In collisions of Li" with Ar and Kr atoms
Li" + Ar,Kr —> Li"(2p->2s; 3d->2p)
photon spectroscopy
5.7x107% - Q.57 keV/amu

Underwood, T.A. Breinig. M. Gaither I, C.C. Freyon, J.
Phys.Rev.A 38 (1888) 6138 - 6142
Cusp-electron production in pure-target-ionization and
transfer—ionization events for 0.1 MeV/u I'* projectiles
on He and H, targets

I™ + HyHe —> I'*; I'* ¢+ M, He -> ['**

growth method

100 keV/amu

Cusp cross sections

Van Zyl, B. Neumann, M.
J.Geophys.Res. 83 (1988) 1023 - 1027
Lyman a emission cross sections for low-energy H and H® collisions
with N, and G,
H+ B -> H(2p); H" + B ~> H(2p) { B = N,0, )
Lyman a detection
0.04 - 25 keV/amu

Vermeeren, L. De Bisschop, P. Lievens, P. Siverans, R.E.
J.PhysB 21 {1888) 3417 - 3422
Velocity dependence of neutralization cross sections in collisions of
ground state K',Rb",Sr" and metastable Sr'{4d) ions with Na
atoms
K*',Rb",Sr",Sr'(4d} + Na -> K,Rb,Sr,Sr
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88E56

62

88E57

63

G54

88ESSE

88E59

88E 1

BSE 2

Vernhet, D. Chetioui, A. Rozet, J.P. Stephan, C. Wohren, K. Touati, A.
Politis, M.F. Bouisse, P. Hitz, D. Doussen, S.
J.Phys.B 21 (1888} 3948 - 3968
Characteristics of single capture nl distributions and double capture
probabitities in slow collisions of AU A" and Ne® ions
with two-eleciron targets {(He,H,)

Ne®™ + B —-> Ne®™(nl); A" + H,He -> Al'™(nD

;A + He —> AU(nD

photon spectroscopy

4 keV/iamu

average <l>; double electron capture probabilities

Waggoner, W. Cocke, C.L. Tunnell, L.N. Havener, C.C. Meyer, F.W.
Phaneuf, R.A.
Phys,Rev.A 37 (1988) 2386 - 2392
Angular distributions for electron capture from He by multiply charged
C.N.O.F and Ne ions

Cso’NS*'OS*’NG+'OG+,F6+'Ne6+'074.[_—7+, NeEh— + He

— A(q—1)+

angular scattering spectroscopy

0.37 - 1.3 keV/amu

differential cross seciions in angle

Wilson, 5.M. McCullough, R.W. Gilbody, H.B.
J.Phys.B 21 (1988) 1027 - 103%
State-selective electron capture by slow 0% amd Ne® recoit ions in H
0%(25%2p)%P° + H -> 0%(2s%pnl) + H {( n = 2,3 ):
Ne®(2s%2p°n1)*S? + H > Ne®'(2s%p ) + H* (n = 3 )
translational energy spectroscopy
0.26 - 0.75 keV/amu(0); 0.09 - 0.7 keV/amu(Ne)

Zourcs, T.J.M. Schneider, D. Stolterfeht, N.
JPhys.B 21 (1988) L6671 - 676
State-selective observation of resonant and nen-resonant
transier-excitation in 50 - 500 keV *He* + H, collisions
He® + H, -> He™(2inl") + H;
zero-degree electron spectroscopy
125 - 125 keV/amu

Andersson, L.R. Pedersen, J.0.F. Barany, A. Bangsgaard, J.P. Hvelpiund, P.

J.Phys B 22 (1889) 1803 - 1621
Angular scattering effects in energy-gain spectra of A%
{ A = Ne Ar.Kr,Xe } cne-electron capture from He.

A% + He —> A% ( A = Ne,Ar.Kr,Xe )

energy—gain spectroscopy

1.5x107° - 1x107" keV/amu

Ar® + He -> Ar™ (4p,4s,3d)

T: semi-classical mulii-state collision model

Ashburn, J.R. Cline, R.A. Stone, C.D. van der Burgt, P.J.
Westveld, W.B. Ristey, J.S.
Phys.RevA 40 (7988) 4885 - 4901
Experimental determination of the H{ n = 3 ) density matrix for 80 keV
H™ on He.
H + He —> H{ n = 3 1) + He’
photon-polarization technigue
80 keV
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83E S

89E 6B

89E7

89E 8

Aumayr, F. Winter, H.
Phys.Scripta T 28 (19838) 9% - 100
Experimental investigations on electron capture in the presence of
metastable ion beam fractions.
translational energy spectroscopy
a review on techniques for determining metastable beam fractions

Aumayr, F. Schweinzer, J. Winter, H.
J.Phys.B 22 (18988} 1027 - 1034
State-selective electron capture in He? - Li collisions studied
jointly by phaotan and translational energy spectroscopy.
He®* + Li -> He'l n = 2,3,4,5 )
photon spectroscopy + translational energy spectroscopy / ceoincidence
0.7 - 14 keV/amu
n = 3 dominant at low energies ; emission cross section for He”
£88.6 nm.

Bangsgaard, J.P. Hvelplund, F. Pederson, J.O.P. Andersscn, L.R. Barany, A.
Phys.Scripta T 28 (1889) 91 - 95
Energy-gain spectroscopy studies of O%{ g = 2 - 5 } collisions with
He atoms.
0%( q = 2,3,4,5 ) + He -> 09"(np
translational energy spectroscopy
1.5x107% - 0.1 keV/amu

Ben-ltzhak, I. Mann, A. Meron, M. Rosner, B.
Phys.Rev.,A 40 (1989) 2928 - 2834
Single- and double-electron capture probabilities in close sub-MeV
collisions of He® an Ar and N,
He? + B -> He? He' He® { B = Ar.N, )
scattering technique
10% - 2.5x10% xeV/amu
scattered angles at 0.7°,1°
T: Bohr-Lindhard model

Bernstein, E.M. Clark, M.W. Tanis, J.A. Woodland, W.T. Berkner, K.H.
Schiachter, A.S. Stearns, JW. DuBois, R.D. Graham, W.G. Mulier, D.W.

Stockli, M.P.
Phys.Rev.A 40 (1889) 4085 - 4088
Test of predicted Anz1 L-shell dielectronic recombination cross
sactions.
Nb¥( q = 28 - 32 } + HyHe -> N ™ + hy
X-ray-projectile coincidence
3.7 - 4.0x10° keV/amu
RTE

Bliman, 3. Suraud, M.G. Hitz, D. Rubensson, J.E. Nordgren, J.
Cornille, M. Indelicato, P. Knystautas, E.J.
J.Phys.B 22 (18838) 3647 - 3655
Spectroscopic study of doubly excited Na-like argon ions.
Ar®(2p®3s) Py, + H, -> Ar7(2p%3lnt")
photon spectroscopy
2 keV/amu




BSE &8

10

BSE 1O

11

12

13

BSE 11

8912

83E13

80E14

Boduch, P. Chantepie, M. Hennecart, D. Husson, X. Kucal, H. Lecler, D.
Lesteven—Vaisse, L
J.Phys.B 22 (1988) L 377 - 380
Photon emission spectroscepy of single and double electron capture in
Ar® - He or H, collisions.
Ar® + B -> Ar'Ar® (B = HyHe )
photon spectroscopy
3.75 keV/amu
no cross sections given
: strong An=0 transitions { n=5 for single electron capture ;
3dni-3dni’( n = 4,5 ) for double electron capture )

Boman, S.A. Bernstein, E.M. Tanis, J.A.
Phys.Rev.A 38 (1988) 4423 - 4427
Single-electron capture and loss cross sections versus target Z for 1
MeV/u oxygen ions incident on gases.
0¥ (q=5-81)+B -> 090 (B = D, He.Ne Ar.Kr )
growth method
10° keV/amu

Bouchama, T. Druetta, M. Martin, S.
J.Phys.B 22 (1989) 71 - 89
Electron capture inte excited states of low energy Kr¥ { g = 8 - 7 )
ions.
Kr® + HelHp -> Kr''(4snl), wr®
photon (VUV} spectroscopy
emission cross secticns for various transitions in Kr® ,Kr™ impact.

Boudjema, M. Moretio-Capelie, P. Bondenave-Montesquieu, A.
Benoit-Cattin, P. Gleizes, A. Bachaus, H. Galan, P. Martin, F.
Riera, A. Yanez, M.
J.Phys.B 22 (1989 L 121 - 127
Doubie electron capture in coellisions of the helium-like ions
N 0% and Ne® with helium atoms.
AFP(18%) + He —> A®(1s%3131) + He™ ( A = N,O.,Ne )
Electron speciroscopy
5 keV/amu
cross sections for (331"} capture

Brower, M.C. Pipkin, F.M.
Phys.Rev.A 389 (1889) 3323 - 3335
Measurement of cross sections for electron capture into n=3 states of
hydrogen.
H" + He -> H{ 3,L,M, ; 4L ) + He"

micro-wave resonance,optical method
30 - 80 keV/amu
observed Balmer-alpha line

Cederquist, H. Andersson, H. Astner, G. Hvelplund, P. Pedersen, J.C.P.
Phys.Rev.Letiers 62 {1988) 1465 - 1468
Evidence for radiative stabilization of two-electron transfer process
in slow Xe%-Xe ( 15:g=35 ) collisions.

Xe + Xe -> Xe“" + Xe¥™ (q = 15 - 35 )

translational energy speciroscopy

3.1x107% q keV/amu

radiative stabilization for high q ions
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18
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20
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89E15

BSE16

88E17

89E1i8

83E19

89E20

89EZ1

Cederquist, H. Liljeby, L. Biedermann, C. Levin, J.C. O, C.5.
Rothard, H. Groeneveld, K.O. Vane, C.R. Sellin, [LA.
Phys.Rev.A 38 (18988} 4308 - 4311
State-selected angular distributions of single—electron capiure in very
slow Ar*" - Ar collisions.
Ar® + Ar -> Ar¥'(4p)
transtaticnal energy-spectroscopy
8x107* - 5x107° keV/amu
no 4s capture

Church, D.A. Holzscheiter, H.M.
Phys.Rev.A 40 (1988) 54 - 58
Charge transfer from molecular hydrogen to stored G2 and O¥ ions.
o¥, 0% (°P,'D) + H, —> 07,0" + H}
fon trapping technique/attenuation
8x107° keV/amu (©*) ; 1.3x10™ keV/amu (0%)
rate coefficients

Caornet, A. Chen, S.H. Urbain, X. Antoine, Ph. Lorent, V. Brouillard, F.
JPhysB 22 (18989) L 647 - 850
Measurement of the angular distribution of the metastable hydrogen
atoms formed in the transfer process H' + Cs -> M(2s) + Cs' in the
energy range 200 - 2000 eV.

H* + Cs -» H({2s) + Cs’

0.2 - 2 keV/amu

angular distribution proporticnal to E7%.

DuBeis, R.D. Kover, A.

Phys.Rev.A 40 (1988) 3605 - 3612

Singte and double ionization of helium by hydrogen—-ctom impdact.
H+ He -> H + He" ; H" + He* + ¢
projectile-recoil coincidence
25 - 3C0 keV/amu
also direct ionization and electron loss cross sections given aver
25 - 1000 keV/amu

Fukuroda, A. Kobayashi, N. Kanekc, Y.
J.Phys B 22 (19838) 3457 - 3469
One-electron capture processes in Ne® - H, collisions.
Ne*('S) + H, -> N(®S) + Hy{ X 2Z,v )
translational energy speciroscopy
0.025% - 0.7 keV/amu
relative cross sections

Fukuroda, A. Kobgyashi, N. Kaneko, Y.

J.Phys.B 22 (13983) 3471 - 3481

High-resclution study of one-electron capture processes
in Kr¥('D) - Ne collisions.

Kr#('D) + Ne => Kr'(P, 54, + Ne'(%P
translational energy Spectroscopy
5x107° - 2.4x107° keV/amu

reflative cross sections

1{2.3/2)

Gilbody, H.B.
Phys.Scripta T 28 (1989) 45 - 57
Total cross sections for charge exchange and icnization in collisions
of C¥ and O jons with H, H, and He.
review
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89E22

23
89E23

24
BOEZ24

25
88E25

26
BSE 26

27
BBE27

BOEZ8

Hamdan, M. Brenton, A.G.
J.Phys.B 22 (1989 L 9 - 13
Translational energy spectroscopy of ”Ni‘
: one-~electron capture in collision with He and Ne atoms.
BNZT o+ HelNe) -> N + He'(Ne™
transiational energy spectroscopy
0.2 keV/amu
various channels observed ; no cross sections given

Hamdan, M. Brenton, A.G,
J.Phys.B 22 (1889) L 45 - B0
High-resclution transiational energy spectroscopy of CO¥.
co*™ + Ne -> CO'
translational energy spectroscopy
0.2 keV/amu
double ionization energy = 41.76 £0.1eV ; various excited staies
cbserved ; no cross sections

Hamdan, M. Almeida, D.P. Brenton, A.G.
J.Phys.B 22 (19839} 1817 - 1822
Translational-energy spectroscopy of 0OCS* and ng'
single~electron capture from Ne and Ar targets.
OCsS™,CSY + B -> OCS™,C83 ( B = Ne,Ar )
0.07 keV/amu
only energy spectra.

Havener, C.C. Hug, M.5. Krause, H.F. Schultz, P.A. Phanef, R.A.
Phys.Rev.A 38 (1888) 1725 - 1740
Merged-beams measurements of electron capture cross sections for
0> + H at electron-voit energies.

0% + H-> 0" + H

merged-beams technigue

9x107" - 8x107" keV/amu

Hird, B. Orakzai, M.W. Rahman, F.

Phys.Rev.A 38 (1889) 5010 ~-5013

Electron loss and transfer for 20 - 110 keV iodine-rare gas collisions.
1+ 8 ->171" ( B = He,Ne Ar,Kr,Xe )
growtih method
0.1 - 0.86 keV/amu

Hoeksira, R. Ciric, D. de Heer, F.J. Morgenstern, R.
Phys.Scripta T 28 (1888) 871 - 80
State-selective electron capture in collisions of C* and 0% on
atomic and molecuiar hydrogen studied by photon emission spectroscopy.
c¥,0% + H,H, —> Cc¥,07
photon speciroscopy
1 - 8 keV/amu
emission Cross sections

Hoekstra, R. Schlatmann, A.R. de Heer, F.J. Morgenstern, R.
J.Phys.B 22 ({1889 L 603 - 607
Electron capture into He'(2p) in low energy coilisions of He? with
atomic and molecutar hydrogen.

He® + H,H, -> He'(2p)

photcn spectroscopy

6.3 - 1.75 keV/amu
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30
839E30

31
89E31

32
88E 32

33
83E33

34
89E34

Houver, J.C. Dowek, D. Pommier, J. Richter, C.
J.Phys.B 22 (1889) L 585 - 589
Cellisions spectroscopy with aligned and criented atoms 1. charge
exchange in He' - Na(3p) collisions.
He® + Na(3s.,3p) ~> He(n) + Na”
TOF methed
0.125 - 0.75 keV/amu
n=2 dominant at low energies : n=3 at high energies

Hug, M.S. Havener, C.C. Phaneuf, R.A.
Phys.Rev.A 40 (18839) 1811 - 1816
Low energy electron capiure by N*,N* and N* from hydrogen
atoms using merged beams.
NT( g = 3,4,5) + H -> N9 +
merged-beam technique
1x107° - 1.4 keV/amu

Hutton, R. Prior, M.H. Chantrenne, S. Chen, M.H. Schneider, D.
Phys.Rev.A 38 (1889) 4802 - 4803
Double and single electron capture in slow collisions of Ar
with He atoms.

Ar¥ + He -> Ar™ ; Ar®™ + He -> Ar™”

zero-degree elaectron spectroscopy

2 keV/amu

a+,8+ TO”S

Iteh, Y.
J.Phys.Soc.Japan 58 {(1589) 1871 - 1874
One-electron capture and deexcitation processes in Ar™ - He
collisions at 10 eV,
Ar¥( % ;D) + He —> Ar(%P) + He'(%S)
transiaticnal energy spectroscopy
2.5x107 keV/amu
angle = 0 - 3

Johnson, L.K. Gao, R.5. Dixon, R.G. Smith, K.A. Lane, N.F.
Stebbings, R.F. Kimura, M.
Phys.Rev.A 40 {1889} 3026 - 363t
Absolute differential cross sections for small angle H® - He direct
and charge transier scattering at keV energies.
H" + He ~> H{ 0.02 - 1°)
posttich—sensitive detection
5 keV/amu
angular distribution { 0.02 - 1° }. also direct scattering
H + He —> K’ + He
T. MO close-coupling cclculation

Johnson, L.K. Gao, R.S. Hakes, C.L. Smith, K.A. Stebbings. R.F.
Phys Rev.A 40 (1883} 4820 - 482%
Direct and charge transfer scattering of KeV energy H® and He'
projectiles fraom rare gas atoms to obtgin small-angle absolute cross
sections. ’

AT+ B -> A{ A =HHe ;B = NeAr.Kr.Xe }

0.5 - 5.0 keV/amu

diff. cross sections for scattering angle = 0.03 - 1.0 deg.
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89E35

36
BSE36

37
89E37

38
B9E38

39
B83E32

40
88E40

41
89E 41

Koslowski, H.R. Huber, B.A.
JFPhys B 22 (18838) 2255 - 2264
Double-electron capture in low-energy collisions of Ar®® with Ar and Kr.
Arft + B -> Ar®
iranslational energy spectroscopy
2x107% keV/amu
angutar disiributions [ no cross section given.

Lavollee, M. Henri, G.
J.Phys.B 22 ({1883) 2018 - 2023
State-selected atomic ion reactions ; a new experimental method.
first results on the 0 “S,0,°P ) + N, system.
ON*P) + N, -> OCP) + Ni(v=1)
;0T + N, —> O('D) + Ni{v=0)
modified TPEPICO
5x107* - 1.25x10™ keV/amu
ratios for *P/%D(<1) ; no absolute cross sections

Lebius, H. Koslowski, H.R. Huber, B.A.
ZPhys.D 11 (1888} 53 - 61
Stcte-selective single electron capture by multiply charged
ions-reaction window and multichannel Landau-Zener calculations.
Ar® + Ar -> Ar® ; Ne®™ + He -> Ne®™ : Ne® + Ne -> Ne?
; ArY o+ Ne —-> Ar®
translational energy spectroscopy
1.5x1072 keV/amu
cross sections for different (nt) states
T: Landau-Zener calculation

Lei, Z.M. Yang, F. Liu, J.R. Pan, G.Y. Yu, D.H. Sun, 5.
Nuctl.Insir.Meth.in Phys.Res.B 42 (1989) 38 - 40
He? collisions with Ne and Ar atoms inio excited states.
He® + B -> He"( Bg %G,,, —> 4f F2,, ) ; Hel 3°8 -> 2% : 2% )
{ B = Ne,Ar }
photen spectroscopy
35 - 85 keV/amu
emission cross sections ; Ar',Ne” emission cross sections in
He",He® collisions

Liu, C.J. Dunford, R.W. Berry, H.G. Parco, R.C. Groeneveld, K.O.
Haas, M. Raphaelian, M.L.A.
J.Phys.B 22 (18988 1217 - 1224
Subshell selective electron capture { 2 - 105 keV/amu ) studied by VUV
spectroscopy in 0% + He collisions.
0% + He -> 0% + He"
photon spectroscopy
2 - 105 keV/amu
emission cross sections for 3p->2s ;| 3s->2p ; 3d->2p ;4f->3d ; 4d->»3p

Loyd, D.H. Dawson, H.R.
Nucl.instr Meth.in Phys.Res.B 48741 {1988) 219 - 220
Balmer—-a emission from H' impact on Kr and Xe aioms.
H' + Kr.Xe -> H(3D
photon-spectroscopy
4 - 20 keV/amu

Mack, M. Nifland, J.H. Straten, P.V.D. Niehaus, A. Morgenstern, R.
Phys.Rev.A 35 (1988} 3846 - 3854
Correlation in double electron capture in collisions of fully stripped
ions on He and H,.

C® « H, -> C*@3L3) ; 0% + He -> O%(3L,31") + He¥

electron spectroscopy

5 - B keV/amu
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89E44

89E45

89E4B

89E47

89E48

Martin, 5. Saclmoun, A. Cuerdane, Y. Druetta, M. Desesquelles, J. Denis, A.
Phys.Rev.Letters 62 {1989) 2112 - 2115
Double Rydberg of high angular momentum (!
Ar VI by Ar® + Cs collisions.

Ar® + Cs —> Ar™( 1s%2s?2p™Bgni: n = 7 - 9 )

photon spectroscory

2.25 keV/amu

transition energies ; no cross sections given

6 ~ 8 ) produced in

Martinez, H. Morcales, A. de Urquijo, J. Alvarez, I. Cisneros, C.
Nucl.Instr.Meth. in Phys.Rev.B 40/41 (1989) 44 - 46
Absolute differential cross sections for single—electron capture of
H® in Ar at keV energies.

H+ Ar -> H”

angular distribution

1 - 4 keV/amu

differential cross sections alsoc given

Melchert, F. Debus, W. Liehr, M. Olson, R.E. Salzborn, E.
Europhys.Letters 40741 {(1988) 433 - 438
Single- and double-electron removal from H™ in energetic collisions
with multiply—charged argon ions.

H +Ar"(g=1-8)—->HH

crossed beam technique

3 - 100 keV/amu

scaled as q'®

Moretto—-Cgpelle, P. Cza, D.H. Benoit-Cattin, P. Bordenave-Meoniesquieu, A.
Beoudjema, M. Gleizes, A. Dousson, 5. Hitz, D.
JPhys.B 22 (1989) 271 - 288
Double capture in the 0% + He coilision investigated by eleciron
spectroscopy { 80 keV, 10° ).

0% + He -> O°( 3,m; n = 3,4,5 ) + He™

electron spectroscopy

5 keV/amu

identification of various channels : their energies and lifetimes.

Nakai, Y. Shirai, T. Tabata, T. [to, R.’
Phys.Scripta T 28 (1889 77 - 80
A semiempirical formula for single-electron capture cross sectlons of
multipty charged ions colliding with H, H, and He.
analytical fitting

Okuno, K. Fukuroda, A. Kobayashi, N. Kaneko, Y.
J.Phys.Soc.Japan 58 (1988} 1530 - 1584
High resolution translational enegy spectroscopy of one-electron
capture in Ne® - N, collisions.

Ne®™('Sp) + N, -> Ne'(®S,,,} + NJ

(X%, :;v=01:A%M,;v=0-54%)

trcmslatronal enaergy spectroscopy

2x107% - 8x107% keV/amu

Peart, B. Foster, S.J. Dolder, K.

JPhys.B 22 (1889) 1035 - 1042

Measurement of the mutual neutralization of N/0™ and O°/0".
N'+ O ->N+Q ;0 +0 ->0+0
inclined-beam technique o
3.3x107 - 2 keV/amu
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BSE4Y

50
88E50

51

89E51

52
89ES2

53
BOES4

54
BSESD

55
83E5LS

Rebricn, C. Rowe, B.R. Marqguette, J.B.
J.Chem.Phys. 81 ({1889) 8142 - B147
Reactions of Ar’ with H,, N, O, and CO at 20, 30 and 70 K.
Ar*(®Pg,0 + B —> Ar ( B = H,N,0,CC }
cold nozzle technique
20.30,70 K
rate coefficients

Roncin, P. Barat, M. Gaboriaud, M.N. Guillemot, L. Laureut, H.
J.Phys.B 22 (1889) 0508 - 524
Collision spectroscopy of 0% and N% colliding on a He target.
A" 4 He -> AS'( n = 2,3,4 ), AY(2IN1DY ( A = N,O )
energy-gain speciroscopy
0.6 keV/amu
angular distributions ( 0 - 0.15° )

Salzborn, E.

J. de Phys. 50 ({1988) <C1/ 207 - 228

Electron capture and ionization in ion-ion collisions.
a review

Saunders, W.A.
Phys.Rev.Letters 62 (1888) 1037 - 1040
Charge exchange and metastability of small multiply charged gold
clusters.
(AW + B ~> (AW (AUW) + B -> (AW?
{n =2 -4 ;8B = Ar,N,,Kr,CO,Xe, 0, )
3x10™ keV/amu
fragmentation cross sections are comparcble to charge exchange cross
sections.

Schauer, MM, Jefferts, S.R. Barlow, S.E. Dunn, G.H.
J.Chem.Phys. 81 (1889} 4593 - 45386
Reactions of H, with He® at temperatures below 40K.
He® + H, -> He + H + H" , He + H;
trapped ion technigue
15 - 40 K
dissociative capture is dominant. : rate coefficients

Schiuz, M. Giese, J.P. Swenson, J.K. Datz, S. Dittner, P.F.
Krause, H.F. Schéne, H. Vane, C.R. Benhenni, M. Shafroth, S.M.
Phys.Rev.Letiers 62 (1888) 1738 - 1741
Electron-electron interactions in transfer and excitation in
F® -> H, collisions.

Fo 4 H, -> F7™" + Hy

Zero-degree eleciron spectroscopy

9x10%- 1.7x10°% keV/amu

electron—electron interaction in ion-atom collisions.

Schweinzer, J. Winter, H.
J.Phys B 22 (1888) 893 - 805
State-selective preparation of long-lived highly excited ions by means
of single electron capture.
Ar® + B -> ArTT (B = Mg, Li,Na,K )
translational energy spectroscopy
7.5x107° - 2.5x107" keV/amu
fractions of metastable jons { 2 - & % )
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58

59

1Y)

81

88E5S3

8SES57

89ES8

89E59

839E60

89ES1

Shah, M.B. McCallion, P.Gilbody, H.B.
JPhys.B 22 (1888) 3037 - 3045
Electron capture and ionization in collisions of slow H™ and He®
ions with helium.
H + He > H + He' ; H + He* + @
: He? + He => He® + He' ; He® + He® + ¢
coincidence tecnique
9 - 100 keV/amu (H} ; 6 - 67 keV/amu (He}
also H* + He —> H™ + He" + e ; H™ + He®™ + 2¢
; He®™ + He -> He® + He' + e

Shah, M.B. McCallion, P. Gilbody, H.B.
J.PhysB 22 (1989) 23938 - 3988
Ienization and electron capture in collisions of slow H® and He?
ions with hydrogens.
Az'+H2—>AZ*+H;:AZ++H+H":AZ++H++H«-
AT w1t e 1 AT 1y AT s H e H (A = HYHe )
TOF
38 - 1500 keV/amu {H) : 31 - 550 keV/amu {He)

Sofield, C.J. Bridwell, L.B. Moak, C.D. Miller, P.D. Gregory, D.C.
Jones, C.M. Alton, G.D. Pepmitler, P.L. Hall, J.M.
Phys.Rev.A 40 (1889) 59 - 68
Charge exchange cross sections for 445 MeV Ci jons in solid C targets.
ct®™ + ¢ > o' ;o™ s ¢ - ™o
P CU7 s € => QU (total; 2p: 3p ) ; CUP% + € -> CU(Gn)
growth + fitting
1.27x10* keV/amu
also excitation CI'® + C -> CU'(2p,3p} ; C'™ + ¢ -> c1'**(2 'P)

Scnnenfroh, D.M. Leone, S.R.
J.Chem.Phys. 80 (1989) 1077 - 1085
A laser-induced fluorescence study of product rotational state
distributions in the charge transfer reaction
D AFT(Pg,) + N, -> Ar + NYX) at 0.28 and 0.40 eV.
Arfi®P,,,) + Ny —> Ar + NiX)
ion—molecute crossed beam technique
( 7 - 10 )x10™° keV/amu
X—distribution

Tanis, J.A. Schwietz, G. Schneider, D. Stolterfoht, N. Graham, W.G.
Altevegt, H. Kowallik, R. Mattis, A. Skogvall, B. Schneider, T. Szmoia, E.
Phys.Rev.A 38 (1889) 1571 - 1574
Evidence for etectron correlation during double capture in fast
{ v = 10 a.u.) collisions.

Ne'™ + B -> Ne¥ Ne® ( B = He,Ne,Ar )

electron-projectile coincidence

3.5x10° keV/amu

strong electron correlation

Tawara, H. Fritsch, W.
rhys.Scripta T 28 (1988 38 - 66
Electron transfer data for C% and 0% ions in coilisions with
H, H, and He targets - Present status and some related data needs in
applications to fusion research.
review
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62
BYEEG3

83
89E82

Tonuma, T. Kumagai, T. Matsuo, T. Tawarga, H.
Phys.Rev.,A 40 (1989) 6238 - B245
Coincidence measurements of slow recoil ions with projectile ions in 42
MeVv Ar%® - Ar collisions.

Ar® + Ar -> A" (q = 4,6,8,10,12,14 )

projectile-recoil ion ceoincidence

10° keV/amu
recoil ion production cross sections

Zouros, T.JLM. Lee, D.H. Richard, P. Sanders, J.M. Shinpaugh, J.L.

Varghese, S.L. Karim, K.R. Bhalla, C.P,.
Phys.Rev.A A (1989} 6246 - 6250
Sigte-selective observation of resonant transfer excitation in

coltisions of F® with He and H, targets.
F® + H,He -> F™(1s2s2p?% *0,D
Zero-degree Auger electron spectroscopy
263 - 1740 keV/amu

—53_



Reference list of theories

547 2 Calgarno, A.
Proc.Phys.Soc.A 67 (1854) 1010 - 1017
Inelastic heavy particle collisions involving the crossing of potential
energy curves 1. ; charge transfer from H-atoms to Al” B Li*
and Al*.
AP+ H -> AZ(S,P); BY + H -> BUPY
Li?" + H -> Li"(°8,'8) A" + H —> AU
Landau-Zener
107 -10 keV/amu
atso rate coefficients for 10° - 3x10* K

627 1 Rapp.D. Francis,W.E.
J.Chem.Phys. 37 (1962) 2631 - 2645
Charge exchange between gaseous ions c¢nd atoms.
A+ A -> A + A" ( A= H,He,Ne Ar Kr,Xe,Hg,K,Ca ); N* + H —> N +
P
107 - 5 keV/amu{A); 7x107° - 7 keV/amu(N’)

637 1 Rapp.D.
J.Geophys.Res. 68 (1963 1773 - 1775
Accidentally resonant asymmetric charge itransfer in protonosphere.
o'(¢*s) + H —> O
107° - 5 keV/amu

76T 7 McCarroll,R. Valiron,P.
Astron.Astrophys. 53 (1978) 83 - 88
Charge transfer of Si*" ions with atomic hydrogen in the interstellar

medium.
Si* + H -» SI" + H
MC
3 - 3x10* K

rate coefficients

76T 8 Sinha, 5. Bardsley,J.N.
Phys.Rev.A 14 (1878) 104 - 113
Symmetiric <harge transfer in low-energy ion-catom collisions.
AT+ A -> A+ AT { A= LiNa,K,Rb,Cs.Ca )
107 - 107 kev/amu

9
787112 Belkic,Dz. Salin,A.
JPhys.B 11 {1978} 3805 - 3911
Differential cross sections for charge exchange at high energies.
H" + He -> H : H" + Ar => H + Ar’{K™)
CDW approximation
293 keV/amu(He} ; 6x10° keV/amu(Ar}
differential cress sections
10

F8T20 Dalgarno,A. Butler,S.E.
Com.At.Mol.Phys., 7 (1878} 128 - 135
Charge transfer of multiply ionized species.
AT+ H -> A" ( A= C,M@,Si) ; AY = H -> AT ( A= CN ) ;
A%+ He ->» A% ( A= Li,Be,B,C,Mg,Al )
review
rate coefficients;important for astirophysics
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T8T21

7BT22

13
78T23

15
80T34

80T35

21
81737

22
81738

23
B1T39

24
B1T40

Greenland,P.7.
J.Phys B 11 (1978F L1981 - 193
Low velocity C* + H(1s) charge transfer; the two state approximation.
c™ + H(1s) -> C™
S-matrix
0.06 - 25 keV/amu
total cross sections

Greenland,P.T.

J.Phys.B 11 {18978 3583 - 3571

Highly stripped ions on hydrogen actoms; the adiabaiic approach L
Energy gap and coupling at pseudocrossings.

Greenland,P.T.

J.Phys.B 11 (1878) 3573 - 3585

Highly stripped ions on hydrogen atoms: the adiabatic approach II.
construction of the S matrix.

Baliunas,S.L. Butler,S.E.

Astrophys.J. 235 (1980) L45 - 48

Silicon tines spectral diagnostics : the effect of charge transfer.
Si" + H -> 8" + H ; S + He” -> S + He
modealling

Dalgarne, A, Butier S.E. Heil , T.G.
J.Geophys.Res. 85 (1880) 6047 - 5048
Charge transfer of doubly charged oxygen icns in helium.
0% + He -> O + He®
Lz
2.6x107° keV/amu
rate coefficient at 300 K

Burgdorfer, J.
Phys.Rev.A 24 (1981) 1756 - 1767
Influence of the linear Stark effect on electron capture into fully
siripped ions.
H' + HHe -> H(n=2); 0% + He -> O™"(n=2)
OBK
50 -400 keV/amu(H"; 7x10% = 1.3x10% keV/amu(0*)
alignment parameters given; (2p)/(2s) ratios given

Chibisov,M.1.
Sov.Phys.-Tech.-Phys. 26 (18981) 280 - 284
Asympiotic form of three electron exchange in slow collisions of atoms
and ions
asymptotic form for 3-electron exchange for triply charged ions; 1)
direct exchange 2) successive exchange

Chibisov,M.1.

Sov.Phys.-Tech.Phys. 26 (1981) 284 - 286

Exchange interaction between an atom and a multiply charged ion.
andalytical expression for exchange interaction

Dalgarno,A. Heil,T.G. Builer,S.E.

Astrophys.). 245 (1881} 783 - 787

Charge transfer of O IV with hydrogen.
0¥ + H -> 0™(2s%2p3s 'P°°PY 2s5%2p3p 'D.%D; 25%2p3p 'S,3%%)
MO
5x10° - 5x10° K
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29
B2736

30
82T37

47
83T43

48
83T44

49
83745

33
83140

34

83T41

35
83T42

Errea,L.F. Mendez,L. Rierag,A.

J.Phys.B 1S (18982) 101 - 110
On the choice cf translation factors for approximate molecular wave
functions.

He® + H(1s) -> H'(n=2) + H”
MO with transtation factor
0.25 - 25 keV/amu

Gargaud,M. McCarrell,R. Valion,P.
Astron.Astrophys. 106 (1982) 187 - 200 .
Charge transfer ionization of Si* by H™ at thermal energies.
Si"(P) + H" —> SP(S) + H ;"SiT + H ~> Si" + W
MO
10 - 19° K

Duman, E.L. Tishchenko, N.P. Shmatov, LP.
Sov.Phys.- Dokl. 28 (1983} 641 - 643
Theory of charge-exchange transitions to excited states
in ion—atom collisions.
He'(is) + Rb —-> He(1s% + Rb™(5p)
Landau-Zener model
rate coefficients at thermal energies

Ostrovskii, V.N.
Sov.Phys.- JETP 57 (i983) 7866 - 768
Charge excange involving fon excitation.
He® + Hg(gs?) -> He + Hg™(7p}
asymptotic theory -

Ostrovskii, V.N. Tolmachev, Yu.A.

Opt.Spectrosc (USSR) 55 (1983} 646 ~ B47

Calculation of cross sections for charge-exchange with ion axcitation.
He™ + Hg(6s? ~> He(2s% + Hg (7P *Pg,)
asymptotic theory
rate coefficients at therma! energies

Sato,H. Kimura,M,
Phys.Letters 98A (1883) 285 - 289
Molecular state calcutations of charge transfer in H™ + Li and He®
+ Li collisions.
H'.He? + Li -> H,He (total)
MO
G.1 - 20 keV/amu

Wwang.T.3. Detos.J.B.

J.Chem.Phys. 79 {1883) 43086 - 4308

Electron detachment for H(D7} in collisions with Ne.
H,D” + Ne -> H(D)

Yoshida,J. O-0Ohatag.K.
J.Phys Soc.Japan 52 (1983) 417 - 423
Charge transfier reaction of 0% + H -> 0% + H* in low energy
collision.
o + H -> 0% + ¢
PSS
2 - 240 keV/amu
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38
84T 60

40
84761

55
84764

41
84T62

42
B4T63

Bienstock,S. Heil, T.G. Dalgarno, A,
Phys.Rev.,A 29 (1884} 503 - 508
Distorted-wave theory of heavy-particie collisions at intermediate
energies.

0%+ He -> 07 (2p° %%

DWA

107°- 5 keV/amu

Pube,L.J.
J.Phys B 841 - 658 (1984) 641 - 658
Multiple scattering approaches to the electron transfer process
some calculable approximations.

general hydrogenic states

strong potential Born, Impulse Approx. continuum-distorted-wave

approximation.

Feickert, C.A. Blint, R.J. Surratt, G.T. Watson, W.D.
Astrophys.J). 286 (1984) 371 - 376
GQuantal calculations of charge transfer in collisions
between N V and atomic hydrogen.

N + H -> N*™(3p,3d) + H*

Quanta!l calculation

107 - 107" keV/amu

3d capture is dominant at low energies.

Karbovanets M.I. LLazur,V.Yu. Chibisov,M.L.
Sov.Phys.-JETP 59 ({1884) 47 - 572
Non-resonant exchange between itwo electrons.
C¥ + He —> C¥ + He’
quasi-classical approximation

Riera,A.
Phys.Rev,A 30 {1984) 2304 - 2310
Practical criterion for the determination of translational factors

transiation factor in MO model
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L5
85760

85764

£7
85761

48
85762

43
85763

120
86T14

121
86T64

Anholt,R.
Phys.Rev.A 31 (1985) 3579 - 3592

Atomic collisions with relativistic heavy ions L. lighi-ion charge

states.
CP Ne™ Ar'® + B -> CNe¥ AT
{ B= Al,Ni,Cu,Ag,Ta,Au )
four state model
1.4x10° - 2.1x10° keV/amu
Bendahman,M. Bliman,S. Dousson,3. Hitz,D. Gayet,R. Hanssen,J. Harel,C.
Salin, A. -
J. de Phys. 4B (18985) 5671-572:
Eieciron capiure from atomic hydrogen by multiply charged ions in low
energy collisions
AT+ H o= AT 1t (A s
0.25 -~ 50 keV/amu
motecular calculation with transtationat factor

{non-radiative )

B, C, N, O, F, Ne ; g=4-10)

Horbaisch, M. Dreizler,R.M.
Phys.tetters 113A (1985) - 253

Semiclassical description of electron loss in fast U
coltisions.
Ut U™ = Ar -> ArT
quantum statistical,semiclassical,independent particie model
3500 - 15000 keVv/amu
total cross sections.

251

G5+/75+

-Ar

Newby,C.W.

J.Phys.B 18 (1985) 1781 - 1788

Charge transier calculations using switching functions.
He® + H(is) —> He'(2s,n=2} + H'
AQ with translation factor
0.25 - 200 keV/amu

Opradolce,L. McCarroll,R. Valion,P.
Astron.Astrophys. 148 (1985) 229 - 233
Charge transfer of Si** with hetium.

Si*" + He -> Si%(2p®°3p)P, (2p®3s)?S + He’;

Si¥ + He' -> Si*" + He

molecular quantal treatment

4x107 - 3.5 keV/amu

rates given

Allan,R.J.
J.PhysB 19 (ig86) L 683 - 6589
He*(1s) + He'(1s) charge transfer collisions
He'(1s) + He'(is) -» He + He®
with transtation factor
5 - 70 keV/amu

Archirel, P. Levy, B.
Chem.Phys. 106 (19886} i - 88
A simple determination of the potential energy curves and couplings for
long-range charge-transfer reactions; Application to the system
{ArN,)".
Ar o+ NS (X A,v) —> Ar® + Ny @
ab initio approach
2x107% keV/amu

At’+(2P1/2, 2P3/2) + Nz - Ai’ + N;
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122

123

124

125

126

127

86765

86T15

86T16

B6TGG

86T17

86767

Baer, M. Nakamura, H. Ohsaki, A.
Chem.Phys.Letters 131 (1888} 468 - 474
A quantum-mechanical study of chemical reaction and charge-transfer
processes in the { Ar + H, )" system.
Art o+ Hy { vy = 0,1 ) => Ar + Hylv,)
reactive infinite-order sudden approx.
chemical reactions

Barany,A. Danared,H. Cederguist,H. Hvelplund,P. Knudsen,H -
Pedersen.J.0.K. Cocke,C.L.. Tumnell,L.N. Waggoner,W. Giese,J.P.
J.Phys B 19 {(1886) L427 - 431
Stueckelberg angular scattering oscillations in itwo electron capture by
C* from He at low energies.

C* + He -> C¥ + He¥

Two state curve crossing model

0.025 - 0.125 keV/amu

Angle differential cross sections

Belkic,Dz. Gayet,R. Hansen,J. 5Salin,A.

J.PhysB 18 (1886) 2845 - 2953

The first Born approximation for charge transfer collisions
H*, He®, Li™ + C -> H(1s), He'l1s), Li®(1s) + CH{K™™
He™ + H -> He™(1s) : H" + Ar -> H(1s)
Arfik™h
First Born approximation
100 - 2000 keV/amu
K-shell capture cross sections

Betkic, Dz. Saini, 5. Tayler, H.S.
Z.Phys.D 3 (1888} 58 - B7

Electron capture by protons from the K-shell of H and Ar.
H* + H(is) -> H{nlm) + HY H + Ar -> H(nD + ArT(K™
T-matrix
25 - 125 keV/amui{H); 10° -1.3x10* keV/amu(Ar)
angular distribution

Bitanco,S.A. Falcon,C.A. Piancetini,R.D.
J.Phys.B 19 (1986) 3945 - 3850
Electron capture from H(2s) by H™ at low energies
H* + H(28) -> H(n=2) + H’
MO
0.06 — 2.25 keV/amu
The cross sections in table ' should be multiplied by & factor of 10
{ see J.Phys.B 21 (1988) L48 )

Braga, J.P. Knowles, D.B. Murrel, JN.
Mol.Phys 57 (1988) 66 - 674
A thecretical study of the non-adiabatic charge transfer process
ArTP) + He('s) -> Ar'(*P) + He'(®S).
AFTEP) + HOS) -> ArT(PP) + He'(?S)
close-coupling calculation with C.L
3x107° - 3x107° keV/amu
also angular differential cross sections. coemparison with
Landau-Zener calculation
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128
86768

128
86718

130
86T19

131
86T20

132
86769

133
86721

134
86T22

Briggs., J.S.
J.Phys.B 18§ (198B8) 2703 - 2714
Critical second-order scattering in three-body rearrangement and
break-up processes.
second-order T-matrix

Burgdorfer,J. Morgenstern,B. and Niehaus,A.
J.Phys.B 19 (1888) L507 - 513
Angular momentum distribution in the classical cver-barrier maodel for
elactron capture into highly charged slow projectiles.
0% N* + H,H, -> O%,N*
Moditied classical over-barrier model
average angular momentum.

Cole,5.K. DePristo,AE.
J.Chem.Phys. 85 (1886} 1389 - 1385 .
State-to-siate differential cross sections from semiclassical energy
conserving trajectory catculations;Hy(vl + Hy(v=0) —> Hy(v'"} + Hi{v")
Hy(v) + Hylv=0) -> Hylv’") ( v = 0,2,5,8 )
semiclassicatl energy conserving trajectory calculation
4x107 - 8x107% keV/amu

Cooper,D.L. Ford,M.J. Gerrait,J. Raimondi,M.
Phys.Rev.A 34 (1886) 1752 - 1756
Calculation of potential energy curves for the process C¥(2U +
H(1s} -> C* (ninl;'L ) + H
L) + Hiis) -> C¥( ntni;'L ) + H
Spin-coupled valence-bond theory
potential energy curves only:no cross sections

Dakhnovskii, Yu.l. Ovchinnikov, A_A.
Mol.Phys. S8 (1886} 237 - 252
Adiabatic electron transfer in polar media : Quantum transition state
theory. “«
general theory
transition state theory

Danared,H. Barany,A.
J.Phys.B 18 (198c) 3108 ~ 3120
Semiclassical scattering effects in two electron capture by c* from
He at low energies.
C* + He -> C*
Semiclassical/semiquantal methods
0.25 - 0.125 keV/amu
Angle-differential cross sections are oscillatory.

Deco,G.R. Hanssen,J. Riverola,R.D.
J.Phys.B 19 (1986) LB635 - B38
Application of a first—-Born- type approximation for 2l electron capture
in ion—-atom collisions
H™ + H{1s) -> H{ 25,20 ); H + He(1s? -> H{2s,2p)
First-Born-gpproximation
25 ~ 1000 keV/amu
Total cross sections
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135
86723 Deco,G.R. Rivaroeqa,R.D.
JPhysB 18 (1886) 17858 - 1770
Relativistic continuum distorted-wave model for electron capture
H' + H(1s) -> H(1s) + H*
CDW modet
5x107 , 5x10° keV/amu
Angular distribution
136
86724 Deco,G.R. Piancetini,R.D. Rivarola,R.D.
J.Pnys.B 19 (1986) 3727 - 372
Symmetric eikonal theory for nlm, —> nJlm, electron
cgpture in ion-atom collisions.
General system
Symmetric eikonal approximation
137
86T70 Devdariani, A.V. Ostrovskii, V.N.
Opt.Sectrosc.{lUSSR) 60 (1986) 558 - 561
Exothermic charge exchange with excitation of the ion : exirapolation
of cross sections into the regicn of thermal! collisions
He" + Cd —> He + Cd™(4415,3250A); He® + Zn —> He + Zn"(5894A)
Landau-Zener
rate coefficients at thermal energies
138
86T25 Dewangan,D.P. Eichler, J.
J.Phys.B. 19 {1986) 2838 - 2844
A first-order Born approximation for charge exchange with Coulomb
boundary conditions.
H™ + Ar -> H + Ar'(k™
First order Born approximation
10° - 2x10* kev/amu
139
86726 Eichler, . .
Electronic and Atomic Collisions (1986) 257 - 252
Relativistic eikonal theory of electron capture
Ne'® + A1) —> Ne®(1s) + AT
Xe™ Xe™ + B -> Xe® Xe®™™ ( B = Be,Al,Cu,Au)
Eikonal approximation
10% - 10® kev/amu
Total cross sections
140
86T27 Errea,L.F. Mendez,lL. Mo,0. Riera,A.
J.Chem.Phys. 84 (1988} 147 -151

Non-adicbatic jonic-covalent transitions:exponetial linear mode! for
the charge exchange and neutralization Na + H - Nat o+ |
Na(B3s) + H -> Na" + H : Na™ + H -» Na{3s.3p.48) + H
MO
0.16 -5 keV/amu
141
86728 Erreq,L.F. Martin,F. Mendez,L. Riera,A. Yanez,M.
J.Chem.Phys. 84 (1888} 5422 - 5428
Molecular '( Feshbach ) treatment of charge exchange Li** + He
collisiong Il ¢cross seciions
Li* + He -> Li* + He
MO with common translation factor approach
0.2 - 5 keV/amu
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86T29  Friedrich,B. Pick,S. Hladek,l. Herman,Z. Nikitin,E.E. Reznikov, AL
Umanskii.S.Ya
J.Chem.Phys. 84 (1986) 807 - 812
Dynamics of charge transfer Ar>(°P) + He('S) -> Ar'{%) +
He'(®S) at low collision energies;comparison of exparimental
results with quasiclassical calculations of the differential cross
sections.
ArT(PY + He('S) —> ACT(P) + He'(’S)
Lz
1.5x107° - 4x107° keV/amu
Angular distribution
143
86730 Fritsch,W. Lin,C.D.
J.Phys.B 19 (1988) 2683 - 2694
Atomic orbital expansion siudy for the (quasi) iwo electron collisions
system O + He and C* + He.
c™, 0% + He —> C*, 0*( n,t)
AO
0.5 -40 keV/amu
{n.l} partial cross sections given
144
B6T71 Godunov, A.L. Kunikeev, 5.D. Senashenko, V.3.
Sov.J.Plasma Phys. 12 (1986) 784 - 788
Differential cross sections for electron capture by protons in hydrogen
and helium.
H" + He,H —> H + He" K"
Fadeev equation with final state interaction
1x10% - 7.4x10° keV/amu
145
86731 Henne,A. Toepfer,A. Ludde,H.J. Dreizier,R.M.
J.Phys.B 18 (1986} L3861 - 365
Time-dependent Hariree-Fock calculations for the He® {1s) + He'{1s)
system
He™(1s) + He'(is) -> He® + He
Time-dependent Hartree-Fock
1 - 20 keV/amu
1486
86732 Horbatsch,M. Dreizler,R.M.
ZPhys.D 2 {1986) 183 - 191
Semiclassical description of multiple electron capture and fonization
in fast bare nucleus-rare gas collisions II. energy dependence of
c® Mg, Ca®” - Ne collisions.
AT + Ne -> Ne" ( A =CMgCa;i= 1-10)
Semiclassical quantum statistical independent particle model
50 - 5000 keV/amu
147
86733 Harbatch, M.

Z.Phys.D 1 (1988) 337 - 345
Semiclassical descripton of multiple electron capture and ionization in
fast bare-nucleus-rare gas collisiens I. €% - Ca® on Ne at 1 MeV/amu
AT + Ne -> Ne™ (A =C-Ca;i=1-8)
Quantum statistical semiclassical method
100G keV/amu
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148
BBT34

148
86T35

150
B6T36

151
86T37

152
B6T72

153
86738

154
86738

155
B6T40

Hsin,5.H. Lieber M. Klatke,R.E. McGuire,J.H. Sie,N.C.
Phys.Rev.A 34 (1986) 1772 - 1778
Strong-potential Born approximation calculations of 1s -~ 2p electron
capture.
HY + H(1s) -» Hn,l,m} + H* H{n=1,2)
Sirong-potential Born approximation
1000 - 200000 keV/amu
Also angle-ditferential cross sections

Jain,A. Lin,C.D. Fritsch, W.
Phys.Rev.,A 34 (1986} 38676 - 3683
Etectron capture in C* + He and 0% + He collisions at
intermediate energies in the atomic orbital expansion method.
AT+ He -> A" ™@nlm) ¢ A = C,0 )
AO
10 - 2000 keV/amu

Janev, R.K. Lazur,V.Yu, Grozdanov,T.P.
J.Phys.B 18 (18986} 421 - 438 -
Dynamic auteionization widths for capture ionization in slow ion-atom
collisions.
Analytic expressions for dynamic autoionization in transfer ionization

Janev,R.K. Krsiic,P.5.
J.Phys.B 18 (1886) 3695 - 3715
Non-adiabatic transitions between two groups of intersecting energy
levels.
Clcsed forms for transition probabilities.

Kern, K. Schlier,Ch.
Z.Phys.D 1 (1886} 391 - 401
Orbiting trajectories and the adiabaiic approximation to the capture
cross section.
average dipole crientation (ADQ) theory; Monte Carle calculation

Kimura, M.
Electronic and Atomic Collisions (1988) 431 - 444
Theoretical treatmeni of electron capture and excitation in
two-electron system ion-qtom,atom-atom collisions at low to
intermediaia energy.

review

Kimura,M. Lane,N.F.
Phys.Rev.Letters 58 (1886) 2160 - 2183
Theoretial study of alignment and orientation in Li*
Li" + He -> Li(2°P)
MO expansion method
0.14 - 3 keV/amu
Alignment and orientation

+ He collisions

Kirmura,M.

Phys.Rev.A 33 (1886) 4440 - 4443

Theoretical investigation of charge transfer in collisions of %
and N7 ions with H and H, targets ai low to intermediate energy

c* . N™ + H, H -> C¥ , N*
iraveiling MO

0.1 - 106 keV/amu

Total cross sections given
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1556
86T41

157
86T42

158
886T43

155
B6T73

160
8BT74

161
86T44

162
BBT45

Kimura, M. Lin,C.D.
Phys.Rev.A 34 (1888) 176 - 184
Charge transfer and excitation process in p-He collisions studied using
a unified atomic orbital-molecular orbital matching method.
H" + He -> H ( 2s,2p.total } + He" ; H* + He( 2'P,2's )
MO - AC matching method '
T - 100 keV/amu
Impact parameter dependence

Kimura M. Lane, N.F.
Phys.Rev.A 34 (1888) 4421 - 4423
Symmetric resonant charge transfer in H* + H and He? + He
collistons at exiremely low energies.
H" + H => H + H" ; He® + He -> He + He®
MO
107 - 167° keV/amu

Kirby K. Heil, T.G.
J.Chem.Phys. 85 (1888) 6420 - B424
A molecular representation of A® + H charge transfer reactions.
AT+ H - A
MC expansion
0014 - 14 keV/amu
Total cross section

Kobayashi, K. Ishihara, T.
Phys.Rev.A. 34 (1986} 626 -628
Rifferential cross sections for electron capture in fast
proton-hydrogen collisions.
H + H -> H + H
eikonal approx. with distortion by internuclear interaction
25 - 125 keV/amu
angular distribution over 0 - 3 mrad

Korsch, H.J. Mdhlenkamp, R. Thylwe, K.E.
JPhysB. 19 (18863 2131 - 2163
Semiclassical coemplex energy theory of orbiting reschdances in curve
crossing systems.
N® + H —> N + 1
semicitassical comlex energy theory

Macek, J.
Nucl.Instr.Meth.in Phys.Res.B 13 (1986) 573 - 577
Electron capture mechanisms

review

Martin,F. Riera,A. Yanez,Z.
Phys.Rev.,A 34 (1888) 4675 - 4687
Single and double charge transier in Be* + He collisions : a
molecular {Feshitrach) approach
Be* + He -> Be™ |, Be™
MO with translation factor
0.25 - 25 keV/amu
Total cross sections given
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163
B6T4E

164
86T47

185
BBT48

166
88T4S8

167
86750

1868
B6TS2

Martin,F. Riera.A. Yanez M.

J.Chem.Phys., 84 (1886} 5412 - 5421
Molecular (Feshbach) treatment of charge exchange Li¥" + He
collisions lLenergies and couplings.

Li% + He -> Li® + He’

Feshbach projection operator formaliam

Energy,couplings

Men,F.K. Kimura,M. Olson,R.E.
Phys.Rev.A 33 (1986} 3800 - 38086
Rescnant’ charge transifer in symmetric clkali-ion-alkaii-atom collisions.
AT+ A -> A+ A (A = Li,Ng,K,Rb,Cs )
MO expansion method with translation factor
0.01 - 5 xeV/amu
total cross sections

Moiseiwitsch,B.L.

JPhysB 19 (1888) 3733 - 3738

Relativistic symmeiric eikonal approximation for electron capture.
general formalism
eikonal approximation

Nichaus, A.
J.PhysB 19 {1885) 2825 - 2937
A classical model for multiple electron capture in slow collisions of
highly charged ions with atoms.
general system
modified over-barrier model

Nikitin,E.E. Rezmikov,A.l. Umanskii,S.Ya.
Sov.Phys-JETP B4 (1986) 98937 - 841
Two-level model of charge exchange with Coulomb interaction in one of
the channels; gquantum and guasi- classical cross sections in the weak
coupling Umit.

Ar®™ + He -> Ar® + He'

DWA

1x107° keV/amu

Olson,R.E. Wetmore,A.E. McKenzie,M.R.
J.Phys.B 19 {1886) L6229 - 634
Double electron transiticns in collisicns between multiply charged ions
and helium atoms.
AT + He —> A% + He' + e ; AV + He® + 2e¢ ; AYT 4 He';
AN 4 He™ + e AN 4 e {g=1-50)
classical trajectory Moente Carlo method
1000 keV/amu
total cross sections

Opradoelce,lL. Falcon,C. Casaubon,J.i.
JPhys.B 19 (1986) 2319 - 23289
Single electron capiure by Li* from He in low energy collisions
L+ H -> L™
close-coupting technique
2x107%~ & keV/amu
Total cross sections
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170
86T12

171
86T13

173
86T76

174
86T54

175
86755

Reinhold,C.O. Falcon,C_A.
Phys.Rev.A 33 (19886) 3859 - 3866
Classical jonization and charge iransfer cross sections for H® + He
and H" + Li" collisions with consideration of model interactions
H" + He -> H + He® , H™ + He" + e;
He" + Li" => H" + Li* , H" + i + e
Classical trajectory Monte Carie
50 - 1000 keV/amu
total ¢ross sections

Saha,G.C.
Phys.Rev.A 34 (1986) 2809 - 2821 a
Electron capture in collisions of He” with Li atoms and of Li
.C® and O with He atoms in the high energy region
He®™ + Li(is) -> He'(nl); He® + Li(2s) —-> He'(nD):
Li® + Hells) —> Li®(n0); C% + Hells) -> C¥{nl); 0% + He -> O"'(NL)
CDW approximation
200 - 4000 keV/amu

Saha, G.C. Mukherjee, S.C.
Phys.Letters A 117 (1986) 23 - 25
X-ray cross section in helium for electron capture into excited states
by C* and 0% jons in the continuum distorted-wave approximation.
C”.0% + He -> C%(n),07"(n} + hv
CDW
( 0.42 - 2.1 )x10° keV/amuw(C); ( 0.625 - 2.5 Ix10° keV/amu(O)

Salin,A.
Phys.Rev.A 34 (19885) 4436 - 4437
Convergence of coupled-state calculations for electron capture by bare
tons from gtomic hydrogens.
N+ H(18) -> N® + H°
MO ( 5,25 states )
0.1 - 19 keV/amu
Total cross sections

Shingat,R. Noblte,C.J. Bransden,B.H. Flower,D.R.
JPhysB 19 (1988) 23951 - 3984
Semiclassical calcutations of charge exchange and excitation in Na’ -
Li and Li* - Na collisions using atomic orbital expansions.
Na® + Li -> Naln,0 + Li ; Li' + Na -> Li(n,) + Na*
traveling AO
0.25 - 48 keV/amu
Partial cross sections (n.l)
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176
86T77

177
86T56

178
86T75

179
86157

180
86758

181
86758

182
86T6H0

Shurygina, Ya.A. Senashenho, V.S. Teplova, Ya.A.
Sov.Phys.-Tech.Phys. 31 {1986) 897 - 903
Calculation of the one-electron charge iransier cross sections of
H',He?‘ and Li* nuclei in cellisions with light atoms at medium
and high energies.

H.He™ Li® + C.N -> H,He " Li®; H® + He -> H:

He®* + H -> He®

strong coupling equaticons

0.2 - 2.5x10% keV/amu(C): 0.15 ~ 5x10° keV/amu{Ne):20 - 5000

keV/amui{He); 50 - 500 keV/amul(H)

analytical expressions for K-shell electron transier

Sinha.,C. Tripathi, 5. Sil,N.C.

Phys.Rev.A 34 (1888) 1026 -~ 1030
Charge transfer in the eikonal approximation.
H' + H -> H{ls) + H'
Eikenal approximation
£0 - 5000 keV/amu

Spalburg, M.R. Los, J. Devdariani, A.Z.

Chem.Phys. 103 ({1988) 253 - 263

On the validity of simple two-state electronic iransition models.
general theory
Landau-Zenegr-Demkov model
locations and widths of transition zones calculated

Taulbjerg K.

J.Phys.B 19 (1986) L387 - 372

Reaction windows for electron capture by highly charged fons
General system
Landau-Zener

Urbain,X. Giusti-Suzor,A. Fussen,D. Kubach,C.
JPhysB 18 (1986) L273 ~ 277
Theoretial study of associative iornization in H' - H collisiens at
low energy ( 0.001 - 5 eV }
H" + H -> Hy + e
1x10° - 5x16™ kev/amu

Waknen, P, Gala,S. Dire,M.C. Courbin-Gaussorgues,C. Sidis,V.
4.PhysB 19 (1886) 611 - 628
Theoretical study of population sharing between n=2 tevels in the Li"
+ He collision.
Li" + He -> Lin=2) + He® ; Li' + He(n=2)
Half-collision model
0.14 - 4.3 keV/amu

Wetmore AE. Cole,HR. Olson,R.E.
JPhysB 18 ({1986} 1515 - 1525
Calculation of electron capture cross sections for collisions of Be?
and B% on H.
Be® + H -> Be" , Be'(2s) , Be'(2p); B + H -> B®
PSS with translation factor
1 - 20 keV/amu
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183
86761

184
86762

185
86163

288
87T 1

287
87758

288
871 2

289
87T 3

Winter, T.G.
PhysRev.,A 33 (19886) 3842 - 3852
Electron transfer and icnization in collisions between protons and the
ions Li*" and He" studied with the use of a Sturmian basis.
MY+ Li¥, He™ —=> H + Li®, He™: H" + i*, He® + o
Coupled state Sturmian approach
17.5 - 200 keV/amu
Total cross sections

Zaifman,D. Maor,D. .
Phys.Rev.Letters 56 (1986) 320 - 323
Heisenberg core in classicail trajectory Monte Carlo calcuiation of
ionization and charge exchange.

H' + He —> H + He'

Classicatl irgjectory Monte Carlo method

20 - 200 keV/amu

Zygetman,B. Dalgarno, A,
Phys.Rev.,A 33 (1388) 3853 - 3858
Direct charge transfer of He  in neon.
He” + Ne -» He + Ne'
Diabatic formulation
7x107® - 2 keV/amu
Total cross sections

Aberg,T. Blomberg,A. MacAdam, K.B.
J.Phys. B 20 (1987} 4795-4814- .
Interpretation of final state distributions in charge transfer from
Rydberg atoms
AT + Na(nl)->A(nly+Na® (A=Ne,Na,Ar; n=23-35; 1=0.2)
Maximum entrcpy principle
0.5 - 2 keV/amu

Anholt,R. Becker, U.
Phys.Rev.A 36 (1987} 4628 - 48636
Atomic collisions with relativistic heavy ions IX. ultrarelativistic
coitlisions.
REC and non-radiative electron capiure cross sections based on
scating laws.also ionization cross sections given

Bacchus-Montabonel ,M.C.
Phys. Rev. A 36 (1987) 1984-2001
Ab initio potential-energy curves and radial and rotational couplings
for the process N** + He -> N* + He'
N + He -> N® + He®
ab initic calculation with configuration interaction
no cross section given

Bachau,H.
Europhys. Letters 3 (1887) 558-564
Autcionization of diatomic quasi-molecutes
N™ + He -> N + He®™ + e
guasi—-molecutar model
Auger ionization; transfer Penning ionization; two-electron capture
followed by qutoionization )
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290
87TEG

291
87167

282
87T 4

283

87T &

284

87T &

285

87T 7

286

877 8

Baer, M. Nakamura, H.
J.Chem.Phys. &7 (1887) 4651 - 4684
A three-dimensional guantum mechnical study of exchange and charge
transfer processes in the ( Ar + H, )° system.
Hy + Ar
infinite order sudden approx.
6x10™ keV/amu

Barnard, S.A. Ford, M.J. Cooper, D.L. Grerratt, J. Raimondi, M.
Moil.Phys. 61 (1887) 1183 - 1198
Calculation of potential energy curves for electron capture by C¥°
from neutral {ithium using spin-coupled VB theory.

c¥(2s) + Li(2p) -> CTninl’; L) + Lit(1sD)

spin-coupied valence band method

potential energy curves

Belkic,D. Taylor ,H.S.

Phys. Rev. A 35 (1987) 18%81-20G06

First-order theory for charge exchange with correct boundary
conditions:general results for hydrogen tike and muitielectron target

atoms
‘He™ + Li -> He'(nim) + Li(1s7'/2s™)
first Born with correct boundary condition
62.5-625 keV/amu
general theory

Belkic,D. Saini,S. Tayler,H.S.
Phys. Rev. A 36 (1887} 1801-1617
Critical test of first order theories for electron transfer in
collisions between multi-charged ions and atomic hydrogen: The boundary
condition problem
AT + H —> A¥™(ni} + H" (A=H, He, Li, Be, B, C)
1st Born with/without correct boundary condition
20 - 300 keV/amu
(nl) distribution and total cross section

Blanco,S.A. Falcon,C.A. Reinhold,C.C. Casaubon,l).l. Pianceiini,R.D.
J.Phys B 20 (1887) 6295-6304
Eiectron capture in low and intermediate energy collisions between
completely stripped light ions and metastable H(2s) targets
AT+ H(28) —-> A®T™ (A =H, He, Li, C )

MC with ETF ., LZ., CTMC

0.06-0.5 keV/amu

total cross sections

Boronde,F. Martin,F. Yanez,M.
Phys. Rev. A 35 (1887) 860 - 65
Molecular treatment of the ion-pair formation reacticn in H{1s) + H{is)
cellision
H(1s) + H(1s) -> H' + H(1s?
MO
0.25 - 9.00 keV/amu

Cooper,I.L. Dickinson,A.3. Sur,S.K. Tq,C.T.

J. Phys. B 20 (1987) 2005-2023

Ab initio studies of collision between Li* jons
LI+ LT -> Li*'(1s) + Li(1s%2s;18%2p)
1.4 - 13 keV/amu
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297
87T10

2398
87T 8

299 .
87759

300
87T11

301
87112

302
87713

303
877160

Crothers,D.S5.F. Dunseath,K.M.
J. Phys. B 20 (1987) 4115-4128
Target continuum distorted-wave theory for capture of innershell
electron by fully stripped ions
H" + B -> H + BYK™ { B=C, Ne, Ar }
Target continuum disterted-wave, CDW
107 - 2x10%C) 3x107 - 6x10° (Ne); 10° - 2XiQ* {(Ar)
keV/amu
K-shetl efiectron transfer cross sections

Crothers,D.S5.F. McCarroll,R.
J. Phys. B 20 (1987) 2835-2842
Correlated continuum distorted-wave resconant double electron capture in
He?" - He ccllisions
He®™ + He -> He + He¥
CowW
125 -350 keV/amu

Deco,E.R. Rivarola,R.D.

J.Phys.B 20 (1987) 3852 - 3865

Relativistic electron cdpture in ion-atom collisions.
H" + H(1s} -> H{ts) + H" : C¥ Ne'™ Ar'™® + B —>

C*> Ne®*  Ar'" ( B= 15 - 92 )

CDOW model

5x10* - 10° keV/amu

K-K-electron transfer cross sections.

Deco,G.R. Rivarola,R.D. »
J. Phys. B 20 (1987} 317-324
A theoretical model for charge transfer at relativistic energies

H" + H{1s) -> H{1s)+ H; H" + B"(18) ~> H(ls) + B>

Symmetric eikonal theory

S x 10° - 10° kev/amu

Analytic expression for K-K transfer

Deco.G.R. and Rivarola,R.D.
J. Phys. B 20 (1887) 5117-25
Relativistic continuum distorted-wave model for arbitrary initial and
final shells -electron capture in ion-atom collisions
AT + B —> A¥™ + B® (A=C, Ne, Ar; B=12-92)
relativistic CDW
10° keV/amu |

Deco,G.R. Rivarola,R.D.

Mucl.Instr Meth.in Phys.Res.B 28 (1987) 154-156

On spin flip charge exchange in relativistic ion-atom collisions
CDwW
K-K transfer cross sections equivalence between second Born and CDW
for spin-flip asymptotic form at relativistic energies

Dewangan,D.F. Eichier,J.

Com.At.Mol.Phys. 21 (1887 1 - 13

Electron capture and the long range of the Coulomb interaction.
a review
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304
87768

305
87T14

306
B7T15

3C7
87716

308
87717

309
87T18

31C
87718

Dube, L.7T. Sdalin, A.

J.Phys.B.

20

(19873

L4938 - 302

Electron capiure to Rydberg and tow-lying continuum states.
C* + He -> 0™( n =2 - 10 ) + He'

CDW
50 -

Fichler, ).

Phys.Rev.,A 35

125 keV/amu
AT+ He (A =1

(1287)

- B} at 800 -

3248-3255

1200 keV/amu

Theory of relativistic charge exchange with Coulomb boundary conditions
H + H -> H{1s) + H: Ne™ + B -> Ne®(1s)+ BK™ ( B=Al-U )}
relativistic first-order Born with Coulomb boundary condiiion
10% - 10° keV/amu (H"; 10° keV/amu (Ne'™)

Ermolaev,A.M. McDowell, M.R.C
JPhys B 20
Quantal and classical calcutations of interactions between p and Li*
ions in the proton energy range from 17.5 keV to 3.0 MeV

H™ + Li* (18) —> Hlnlm) + Li®; H® + Li®; H® + Li*)nD

close coupled AO

{1987

17.5-3x10° keV/amu

L379-383

. CTMC

Ermolaev, A M. Hewiti,R.N. McDowell M.R.C.
J.Phys.B 20
Quanial and classicatl calculations of He? + Li interactions at
intermedigte energies: [ charge transfer

He?"

{1987}

3125-3155

+ £i(18%) -> He'(nl) + Li"(1s) nt
close coupled AO and CTMC

2-100

keV/amu

+ Li{1s%25) > He'{(n) + Li1s® n=2.3.4.5,6: He?

1s5,25,3p.3s

Errea,l..F. Gomez-Llorente,J.M. Mendez,L. Rieraq, A.
J.Phys B 20
Convergence study of He® + H and He® + H’ charge exchange cross
sections using a melecular approach within an optimized common

translation factor

He®"

(1987

6083-6103

MO with translation factor

+'H —> He" (total, 2s.2p.3s,3p.3d); He’

+ H -> He? + Hltotal,1s)

Erreq,L.F. Gomez-Lloreute,J M. Mendez,L. Riera,A.

Pnys.Rev.,A 35

(1987)

4060-4067

Practical criterion for the determination of translation factors 1l a
common translation factor with optimized asymptotic form
He® + H(1s) -> He'(2s,2p) + H*
BkeV/amu

Freire,F.L. Montenegro,E.C.

Z.Phys.D

7

(1987}

239-241

On the caiculation of the eleciron captiure within the strong potential
Born approximation
Sirong petential Born approx.
analytical expressions for high energy limit
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311
87720

312
87T

313
87722

314
87T23

315
877124

316
87725

317
87726

Fritsch,W. Lin,C.D.
Phys.Letters A 123 (1987) 128-131
Two electron description of eleciron transfer in He™ + He" coliision
He® + He® -> He(all ,’S) + He®
AD
3-80 keV/amu
significant contribution from °S state

Gargaud,.M. McCarroltl.R. Valiron,P.
J.PhysB 20 (1887) 1555-1564
Influence of rotational coupling on charge transfer in low-energy
C*/H collisions
C™ + H -> C¥(3), C¥ (total) + H"
MO with translation effect + radial/rotational coupling
9x10™ - 1.178 keV/amu

Gayet,R. Salin,A.
J.Phys.B 20 (1987} L 571-576
Simultaneous capture and ionization by fast ion impact on helium
AT+ He —> A" 4+ He' ; AT+ He® + e ( A=M,He.Li,0 }
Ccow
400 - 1500 keV/amu
Gazdy,B. Micha,D.A.
Phys.Rev.A 35 (1987) 546-556
Electron transfer and spin-flip processes in atom-atom coilisions from
variationally improved time-dependent Hartree-Fock results
He® + He -> He?™ + He(elastic); He + He? : He' + He':
He™() + He'(l} ~> He™I) + He'()(elastic); He (1) + He*(i)
time dependent Hartree-Fock
7.5-25 keV/amu
Impact paramater dependence of pribabilities

Ghosh, M. Mandal,C.R. Mukherjee,S.C.
Pnys.Rev.A 35 ({1987} 2815-2820

Charge transfer cross sections for asymmetric collisions of protons
with carboen,nitrogen,oxgen,neon and argon

H" + B -> H + BY(KD ¢ B=C,N,0,Ne Ar )

DW with pedaking-impulse approximation

150-20000 keV/amu

Ghosh,M. Mandal,C.R. Mukherjee,S.C.

Phys.Rev.,A 35 (71987} 5259-5251

Double elgctron capture from helium by ions of helium, carbon and oxygen
AT+ He -> AT2T 4 e { A=He,Li,C,0 )} —
CDW,continuum Intermediate State (CIS) approx.
125-500 keV/amu {He); 160-400 keV/amu (Li): 10%-2x10% keV/amu
(C); 1.88x107-2.6x10° keV/amu (0)

Greham,W.G. Bernstein.E.M. Clark,M.W. Tanis,J.A.
Phys.Letters A 125 (1987) 134-1386
Predicted electron-correlation effects in U*" collisions with light
wargets at GeV energies
U=+ g -> % { B=H,,C )
10°-2x10* keV/amu
Non-radiative direct capture, REC, RTE
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318
87727 Heil,T.G. Sharma,J.B.
Phys.Rev.A 36 (1887} O366S-3673
Differential cross sections for the charge transfer reaction 0% + He
-> 0" + He" at low energies
0% + He —> O 2p° P, ) + He’
PSS
3x107°-0.03 keV/amu
Differential cross sections
318
87728 Henne,A. Ludde,H.J Toepfer,A. Dreizler,R.M.
Phys.Letters A 124 (1887} 508-509
Atomic basis calculations for the two-eleciron system Li**-H
LiZ + H -> L7+ H
AQ
1-36 keV/amu
320
87728 Hino,K. Watanabe,T.
Phys.Rev.A 38 (1887) 581-59¢
Cross sections of relativistic radiative electron capture by use of the
strong-potential Born calculation
Xe® + Be; U™ + Be
Relativistic strong-potential Born approx.
187x10° keV/amu (Xe); 4.22x10° keV/amu (U)
Angular distribution
321
87730 Hine K. Watcanabe,T.
Phys.Rev.A 36 (1987) 5862-5865
Angular-distribution and linear polarization correlation of photons
induced by the relativistic radiative electron capture process
Born approx.
REC inte K and L shells ; angular distribution
322
87731 Hsin,S.H. Lieber M.
Phys.Rev.A 35 (1887) 4B33-4835
Third~-Born-approximation effects in electron capture
H + H -> H + H
Sirong potential Born approximation;DWBA
10%-2x10° keV/amu
Angular distribution
323
87169 Ivakin, LLA. Karbovanets, M.I. Ostrovskii, V.N.
Opt.Sectrosc.(USSR) 63 (1887} 288 - 282
Charge exchange with ion excitation : asymptotic itheory.
He® + Cd -> He + Cd™"; Ne' + Hg -> Ne + Mg"
Semiclassial method
rate coefficients at thermal energies
324
87732  Jain,A. Lin,C.D. Fritsch,W.
Phys.Rev.,A 35 (1887} 3180-3182
Density matrix for the H(n=3) atoms formed in electron capture process
of H" - helium collisions at 25-100 keV
H™ + He -> H(n=3}
Two-centered AO close-coupling expansion method
Density matrix ; time lag of electron after capture into n=3
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325
87T33

326
87734

327
87135

328
877862

329
87T36

330
877161

331
877137

Jain,A. Lin,C.D. Fritsch,W.
Phys.Rev.,A 36 (1987) 2041-2055
Density matrices of the excited H{n=2 and 3} atoms formed in 25-100 kav
proton-helium charge transfer collisions
H" + He -> H(n=2,3) + He"
Ab initio calculation
25-100 keV/armu
Capture cross sections for 1s,2s5,2p,3s,3p and 34

Jakubassa-Amundsen,D.H.
JPhys.B 20 (1987) L 705-709
Distorted-wave Born theory for electron capture during resonant nuclear
scdattering
H* + C -> H + C(K™
DWBA
10° keV/amu
Probabilities as g function of scattering angle

Jakubassa-Amundsen, D .H.
J.Phys.B 20 (1987) 325-336
On the applicability of the impulse approximation for radiative
electron copture into bound and continuum states
AT +He -> AP ( A=C,Ne )
Ifnpulse approximation / strong potential Born.approximation
Differential cross section

Johnson, C.A.F. Parker, J.E.
Chem.Phys. 111 (1887} 307 - 312
The charge transfer reactions of protons with carbon dioxide: a
two-state treatment.
H* + CO, -> H + CO,
two-state model (Stueckelberg-Demkov)
0.1 - 5.0 keV/amu
relative branching ratios for CO0,,CO%0%C".

Kartoshkiin,V.A.

JETP Letters 45 (1887) 154-156

Isotope effect in charge exchange of He' ions with helium atoms
He + *He' ; *He' -> %He’ + e : *He
Rate consicant at 300K { ->70% Difference)

Kimura,M. Lin,C.D.

Comm.At.Mol.Phys. 20 (1987) 35 - 49

A unified atomic-orbital and molecular-orbital matching method for
ion—atom and arom-gtom ccllisions.

Kimura .M. Lane N.F.
Phys.Rev. 35 (1987) 70-78
Travelling-molecular-orbitai-expansion studies of electron capture in
collisions of fully stripped ions { Z=6-8) with 4 and He

A®' ¢ HHe -> AY™ (p) ( A=C,N,O,F )

Travelling MO

0.1~-10 keV/amu
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332
87738

333
877138

334
87740

335
87763

336
87T41

337
B7T42

338
87T43

Lin,C.D. Macek, J.H.
Phys.Rev.A 35 (1987} 5005-5011
Theory of anisotropy transfer and calculations of alignment of np
states populated in electron capture by highly charged ions
0% + He -» O"(Lyman alpha); Ne® + H, -> Ne® ( Lyman alpha )
300 - 2200 keV/amu (O) ; 4 keV/amu (Ne)

McGuire,J.H. Deb,N.C. Sii,N.C. Taulbjerg,K
Phys.Rev.A 35 (1987} 4B30-4832
Third-Born-approximation calculation of electron capture
H"+ H -> H + H
Symmetrized strong potential Born approximation with third Born term
10° - 2x10° keV/amu
Angular distribution

McKenzie,M.L. Oison,R.E
Phys.Rev.A 35 (1987) 2863-2868
Ionization and charge exchange in multiply charged ifon—helium
collisions at intermediate energies
AT 4+ He —> AT 4 He' [ AT + Het + e ; ANTE 4 pa?
AT + He® + 22 ; AT 4 He® + e ( g=1-100)
Classical trajectory Monte Carle method
1600 - 5000 keV/amu
Scaling law for g and E

Mercier, E. Chamband, G.
J.Phys.B. 20 (1887} 4658 - 4671
Quasidiabatic potential energies and electronic couplings for
(ArH)™; mechanisms and threshold of excited hydrogen formation in
low-energy collisions.
Ar® + H -> Ar’(3P°3d) + H°
2.5x107 keV/amu
potential energies and coupling: no cross sections given, <ross
sections for Ar’ + H(2pn) process.

Moiseiwitsch,B.L.
J.Phys.B. 20 (1987} L 171-174
Symmetric eikonal approximation for electron capture at relativistic
eneargies
H' + B¥ -> H(1s) + B*(1s); A% + H(1s) -> A% (1g)
{ Z=13-92 )
Relativistic eikonal approximation
5x10° -10% keV/amu

Moiseiwitsch,B.L.

JPhys. B 20 (1887) 4111-4114

Retativistic eikonal phase factors for electron capture
Relativistic eikonat approximation
Formalism

Neuteld, D.A. Dalgarno.A.
Phys.Rev.A 35 (1987) 3142-3144

Charge transfer in collisions of doubly charged ions of iron and nickel
with hydrogen atoms
Fe¥ ; Ni* + H -> Fe' ; NI’
Landau-Zener approximation
10° - 10° K rate coefficients Fe?
preferential.

-> Fe" (ground state);
Ni** ~> Ni* {excited state); preferential,
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339
87764

340
87744

341
87T45

342
87T48

343
87T47

344
87T48

345
87T48

Nikitin, E.E. Reznikov, A.[l. Umanskii, S.Y.
Sov. Phys.-JETP 64 (1987} 837
Two-level model of charge exchange with coulomb interaction in ene of
the channels; quantum and quasiclassical cross sections in the
weak-coupling limit.

Ar® + He

Ohyama-Yamaguchi, T
J.Phys.Soc.Japan 56 (1987) 1693-1702
Double-and single-charge transfer in collision of ¢ ion with He
atom at low impact energies
C% + He -> C% + He' : C* + He?
PS5 with impact parameter approximation
0.1 - 10 keV/amu
Sigma (6,4) = 0.1 x sigma (6,5)

Pacher ,M.C. Gonzalez A.D. Miraglia,).E.

Phys.Rev.A 35 (1987) 4108-47113

Retardation effects in radiative electron capture
Xe™ e -> Xe™'(1s} + hv; H' + H(ls) ~> H(1s) + H' + hv
5.6x10% - 5.1x10* keV/amu
Retarding effects at high impact energy;total, double, triple
differential cross sections

Reinhold,C.O. Miraglia,J.E.

JPhys.B 20 (1987) 541-548
Electron capture from H(2s) by protons at intermediate energies
H™ + H(2s) -> H( n=1,2,3 ) + H’ .

A close-coupling with ETF,classical irajectory Monte Carlo method
1-200 keV/amu

Roberts,M.J.
J.Phys.B 20 (1987} 551-564
A comparative study of the second-order Born and Faddeev-Watson
approximation:lf charge transfer
H' + He(1s%) -> H(1s) + He'(1s)
Second Born approximation,Faddeev~Watson approximation
2820 - 20000 keV/amu
Angular differenticl cross sections

Saha,G.C Datta,S. and Mukherjee,S.C.
Phys.Rev.A 36 (1987) 1656-1662
Charge transfer in ccollisions of atomic hydrogen with N”* ions in the
high energy region
N + H(1s) -> N®(nlm) + H°
CDw
710-2857 kev/amu
Arbitrary (nlm) ->arbitratry (n'I'm") transfer

Shimakura,N. Sato,H. Kimura,M. Watanabe,T.
JPhys.B 20 {1987) 1801-1810
Electron capture processes in collisions of 0% with He using the :
traveliing melecular orbital method
0% + He -» O™(n,l} + He"
MO expansion method with ETF -
0.14 ~ 7 keV/amu
(n1} partial cross sections
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346
87750 Shingal,R. Noble,C.J. Bransden,B.H.
J.Phys. B 20 {1887) 9783 - 789
A study of charge transfer and excitation processes in collisions of
alpha particles with scdium ctoms
He® + Na{3s) -> He'(nl) + Na" (nl=1s,2s,2p.3s,3p.3d,45.4p,4d,41)
coupled state impact parameter method
2.5 - §7.5 keV/amu
Preferential capture into He™(3l)  at low enargy (<30 keV)
347
877151 Shingal k. Bransden, B.H. Flower,D.R.
JPhysB 20 (1887) L 477 - 480
Formation of H(2s8) and H{2p) in collisions between ground state
hydorogen atoms
H(Ts) + H{1s) -> H(1s) + H{2s,2p)
iravelling AO model
1-100 keV/amu
348
87752 Shingal,R. Bransden,B.H.
4.PhysB 20 (1987) L B33 - 535
Mutual neutralization in H* + H™ coliisions
H' + H -> H{nl) + H{is)
Multistate impact parameter method
8 - 50 keV/amu
349
87753 Shingal ,R. Bransden,B.H.
J.Phys.B 20 (1987) 4815 - 4B25
Charge transfer, iarget excitation and ionzation in H' + Nai3s)
collisions
H* + Na{3s) -> H™ + Na{nl) ; H{n) + Na*
Two-center expansion with travelling atomic orbitals
0.8 - 50 keV/amu
350
87754 Tan,4. Lin,C.D. Kimura,M.
JPhys.B 2C (1987} L 91 -97
A quantal stucdy of differential cross sections for double charge
transfer in C* - He collisions
c* ¢+ He -> Cc¥
Quantal two-channel MO close-coupling expansion method
0.04 - 0.13 keV/amu
Angular differential cross sections
351
87765 Tiwari, Y.N. Roy, D.N.
Ind.J.Pure Appi.Phys 25 (1987) 323 - 327
Electron capiure cross sections in proton-lithium atom collisions.
HY + Li -> H + Li’
352
87785 Toshima,N. Ishihara,T. Eichler,J.
Phys.Rev.A 38 (1887) 2558 - 2566
Distorted-wave theories for electron capture and the associated high
energy behavicr of ¢ross sections
H* + He -> H® + He*
DW with Coulcmb boundary conditions
S0 - 10* keV/amu
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87756

354

87T57

65

66

67

58

88T 1

88T 2

88T 3

88T 4

Winter,7.G.
Phys.Rev.A 35 (1987) 3799 - 3809
Electron transfer and icnization in collisions between proiens and the
fons He', Li”", Be™, B* and C* studied with the use of a
Swrmian basis
H™ + B®™ -> H(is,total) + B% ;| H" + BZ™ 4 ¢
{(B=He, Li, Be, B, C)
Coupled-Stiurmian-pseudo state approach
75 - 8387 keV/amu (B): 150 - 500 (C);, 17.5 - 150 (He);
17.5 - 200 (Li); 50 - 400 (Be) a

Winter,T.G. Hatton.G.J. Day.A.R. Lane,N.F.
Phys.Rev.A 36 (1987) 625 - 640
Differential cross sections for electron transfer and elastic
scattﬂering in collisions between alpha particles and hydregen atoms
He®™ + H -> He" + H' ; He¥ + H(elastic)
MO .
I - 70 keV/amu
Angular distribution

Alston, S.
Phys.Rev.A 38 (1888} 3124 - 3127
Strong-potential Born—approximation electron capture cross sections for
reglistic atomic potentials N
H*+ B ->H + BIK"Y (B = CAr}
strong-potential Born approx
150 - 2500 keV/amu({C); 1500 - 20000 keV/amulAr) ‘

Alston, 5.
Phys.Rev.A 38 (189838} 6092 - 5097 |
Further contributions of the Thomas double-scattering mechanism to
electron capture in the second Born appreximation
H* + H(1s),He(1s%) —> H(1s) + H',He" _
multiple-peaking approx., linedarized-propagator approx.
10% - 5x10* keV/amu

Bachan, H. Deco, G. Salin, A.
J.PhysB 2t (1988) 1403 - 1410
Introduction of short-range interactions in continuum distorted-wave
theory of electron capture for ion—atom collisions
H* + Ne{2s,2p%2p" —> H{1s) + Ne*
CDOW
10* = 3x10° keV/amu

Baer, M. Niedner, G. Toennies, J.P.
J.Chem.Phys. 88 (1988} 14681 - 1463
A comparison between theoretical and experimental siate-to-state charge
transfer cross sections for H™ + H, at 20 keV
: BEvidence for quantum effects
H™ + Hy{v=0} -> H + H(vy)
infinite order sudden approx
2x107% keV/amu
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69

88T 5

70

BT &

71

72

73

74

75

BBT 7

88T 8

88T 9

B8T10

88T11

Belkic, D.

Phys.Rev.A 37 (1888} 5- - B7
Electron capture by fast protons from helium, nitrogen and oxygen
: the corrected first Born approximation
H* + B -> H + B(K" (B = He,N,O )
corrected first Born approximation
50 - 5x10% keV/amu
K-electron capture

Bnattacharyya, 8. Rinn, K. Salzborn, E. Chatterjee, L.

JPhys.B 21

{188y 111 - 118

Hign energy electron capture by fully stripped ions
from He atoms - @ QEDR approach
Li*™ + He -» Li* + He" Li* + He™
second-order S-matrix method
102 - 10° keV/amu

Blanco, S.A. Piancetini, R.D.

J.Phys.B 21

(1988) L48 - 52

+ e

Charge exchange between H™ and H(n=2) at low collision energies

H" + H(2s5.2pq.2p.) -> Hliotal,2s,2p,.2p.,)

QOEDM -

0.06 - 2.25 kevV/amu
dominant contribution from resonance reactions

Boudjema, M. Benoit-Catin, P. Bordenave-Montesquieu, A. Gleizes, A.

J.Phys B 21

(1988) 1603 - 1615

State-selective one-electron capture by muitiply charged ions,
investigated with a modified multichannel Landau-Zener model
Ar®(2p® + He,Ne,Ar,Xe -> Ar™*(2p°nlin=4-B)

: N¥(1s82s ?S) + He -> N“(1s2s3D
1 C*(1828%8) + H, —> C¥{1s2s31)

modified multichannel Landau-Zener model
25x107° - 6.25 keV/amu

Chatter jee, S.N. Prasad, S. Roy, B.N.

J.Phys.B. 21

Proton and alpha particle impact transfer ijonization cross sections for

He and LI

H* + B -> H + B, He + B -> He'

BEA

50 - 10° keV/amulH):

(1888} 1208 - 1217

+ B”

. Ar®(2p®°3s ) + D,He,Ar,Xe -> Ar®(2p°3snl:n=4-86)
P 2

( B = He,Li }

195 - 750 keV/amu{He®)

two successive collision-ionization in first and capture in second

encounter

Deb, N.C

Phys.Rev.A 38 (1888) 1202 - 1206

Evaluation of nlm -> n'i'm’ capture amplitude in the target continuum

distorted-wave theory

CchDw

Deco, G.R. Rivarola, R.D.

J.Phys.B 21

Electron capture in the target following e
the simuitaneous presence of the fields of the projeciile and of the

target
AZ+ + BLU«
COW

{i1g88) L2889 - 302

-> AT+ BT + @

- e' pair production in

energy specira of ejected e’ at relativisiic collision energies
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88712

77
88T13

78
88714

79
88T15

80
88T16

81
88717

Deco, G.R. Rivarolag, R.D.
JPhys.B 21 (1988) 1228 - 1235
Electron capture in collisions between bare heavy ions at
uitrarelativistic impact energies
H™ + HLU% -> H(1s) + H" U + ¢"
DU+ U s Ut(s) + U s ot
FWBA
distribution of emitted positrons at gamma= 10,100

Dewangan, D.P. Bransden, B.H.
J.Phys.B 21 (1988) L353 - 357
The boundary-corrected second Born (B2B) approximation

: preton-hydrogen electron capture
H* + H -> H + H*
828
125 keV/amu
angular distribution

Dunseath, K.M. Crothers, D.3.F. Ishihara, T.
J.Phys.B 21 (1888) L4B1 - 4656
The first-corrected Born and target continuum distorted theories of
electron capture : a compariscn of differential and total cross sections
H"+ 8 -> H + B (B = N,O,Ar )
200 - B00C keV/amu(N,0} : 6000 keV/amui{Ar)
angle-differential cross sections for Ar

Ermotaev, A.M.
JPhys.B 21 {(1988) 81 - 101
Neutralization and detachment in collisions between protons and
negative hydregen ions in the proton energy range from 0.62 to 80.0 keV
H + H -» H{total,1s,2s5,2p,3s,3p,3d,45,4p,4d) + H
semi-classical impact parameter approx.
0.62 - 80 keV/amu
also direct ionization and capture into projectile continuum
nH +H ->H +H+e

Forster, C. Shingal, R. Flower, D.R. Bransden, B.H. Dickinson, A.S.
JPhys.B 21 (1988) 3941 - 3948
Total and differential cross sections for charge transfer
in He* - He' collisions : trajectory effects
He® + He® —-> He' + He?

AD
08.21 - 2.5 keV/amu {c.m.)
6 =0 - 13°

Fritsch, W. Lin. C.D.
Pnys.Letters A 127 (1888} 425 - 426
Comment on atomic basis calculations for two eleciron system Li¥" - H
Li* + H -> Li'+ H
AQO expansion method
1 - 40 keV/amu
total cross sections enly

— 80—




82
88718 Fritsch, wW. Lin, C.D.
Phys.Rev.Letters 61 (1988) &£90 - 693
Analysis of electron correlation in simultaneous electron transfer and
excitation in atomic coilision
He™ + H -> He™(21,217) + H°
close-coupling AQC method
20 - 150 keV/amu
transfer excitation impact parameter dependence
83
88718 Fritsch, W.
Phys,Rev.A 38 (1888) 2664 - 2666
Catculation of partial electron-transfer cross sections
in 1 - 84 kev/amu He® + H collions
He® + H —> He'n) + H* ( N = 2,3,4,5,6 )
AD model
1 - B4 keV/amu
84
88720 Gao, R.5. Johnson, L.K. Schafer, D.A. Newman, JH. Smith, K.A.
Stebbings, R.F.
Phys.Rev.A 38 (1988) 2789 - 2793

Absolute differential cross sections for small-angle He® -He clastic
and charge transfer scattering at keV energies
He' + He -> He" + He; He + He'
0.06 - 1.2% keV/amu
6 = 0.04 - 1° Integrated cross sections given
85
88T21 Gargaud, M. McCarroli, R.
J.PhysB 21 (1688) 513 - 520
Charge transfer in low-energy O‘-H and Si*-H collisions
0% + H -> 0¥(3s,3p,total); Si** + H —> Si®(3d.4s,total)
molecular model with ETF
107° - 1 keV/amu
significant core effect in even total cress sections
86
88722 Gargaud, M. McCarroll, R. Opradolce, L.
JPhys.B 21 (1988) 527 - 532
Charge transfer in low-energy A*-H and Ti**-H collisions
: effect of rotational coupling in three-state crossings
AP+ H -> A*(3s,3p,4s,4p,total)
; i + H -> Ti®(3s,3p,4s,4p, total)
MO with translation factor
0.8x107° -~ 1.1 keV/amu
87
88723 Gauyacq, JLP. Wang, Y. Champion, R.L. Doverspike, L.D.
Phys.Rev.A 3B (198B) 2284 - 2289
Electron detachment in tow-energy H{D")-Na collisions
H™ + Na -> H + Na~
effective range approx.
0.01 - 0.25 keV/amu
88
88724 Graviete, M.5. Miraglia, J.E.
Pfhys.Rev.,A 38 {(1988) 5034 - oG37
Electron capture in asymmetric collisions
H* + B -> H + B(K™ ( B = H,O,Ne,Ar )
Imputse Approx.(IA), semigeneralized IA, eikonal IA, peaking IA, CDW,
eikonal peaking IA
15 - 200(H); 150 - 4000{0}); 200 - S000{Ne); 150C - 15000(Ar) keV/amu
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88

88725

90

88726

91

88727

92

g3

94

g5

88728

B88T30

88T31

887132

Creentand, P.T. Harrison, M.F.A.

J.Phys.B 21 (1988) 4035 - 4048

Excited impurity species and plasma transport
AT+ B -> ANy 4+ BOUT
classical-over barrier model

Grimbert, D. Lassier-Gavers, B. Sidis, V.
Chem.Phys. 124 (18988) 187 - 204
Model potentials and related diabatic state for the H' + O,
collisional system
H + O,
effective model-potential approach
potential curves for (MO,)" molecutar sysiem

Grozdanov, T.P. Kritic, P.S.
Phys.Scripta 38 (1988) 32 - 36
On a first order theory for charge exchange with Coulomb boundasy
conditions
H* + B®¥™ —> H + 8% ( B = He,Li,Be,B,C )
first order Coulomb Born approx.
(0.5-201x25x7° keV/amu
analytical form for impact parameter dependence for K-K electron
iransfer

Hansen, J.P. Taubjerg, K.

JPhys.B 21t {1988) 2459 - 2471

Etectron capture in highly charged ion collisions and a theoretical

analysis of the energy-gain specirum .
Ar® + D(1s) -> Ar¥*{4s.4p,4d,41,5s,5p,5d,5f.5g) + D°
20 state AOQ
G.1 keV/amu

Harel, C. Jouin, H.
JPhys.B 21 (1888) 859 - 883
Electron capture by slow multicharged ions
: gore effect on final | distribution
CHNT,0%,0% Ne® Ar% « H >
c¥ N*,0%,07 NeT ArT () + H°
MO expansion with OEDM
0.25 - 20 keV/amu

Ishihara, T. McGuire, J.H.
Phys.Rev.A 38 (1988} 3310 - 3318
Second-eorder singuiarities in transfer ionization
H' + He -> H + He®™ + e
5x10°%,5x10* keV/amu
Thomas peak in transfer ionizaiion

[sler, R.C. Qlson, R.E.
Phys.Rev.,A 37 (1988) 3398 - 3402
Contribution of excited hydrogen atoms to charge-exchange excitation of
impurities in fusion plasms
C®,0% + H(n) -> C¥("),07(n") + H* (n = 2,3; n° = 4-30)
classical~trajectory Monte Carlo method
13.3 - 40 keV/amu
effective emision <¢ross secticons alsc given

— 82 —




96
88733

g7
88T34

98
88T35

88
88T36

100
88T37

181
83738

88738

103
88T40

Janev, R.K. Krstic, P.S.
JPhys B 21 (1888) 485 - 501
Dynamics of transfer-icnization processes in slow collisions of multi
charged ions with ctoms
Generat two electron transfer processes

Kimura, M.
J.PhysB 21 {1988) L1898 ~ 24
Singte-and double-electron capture in He? + He collisions and
single—electron capiure in He® + He® collisions
He® + He -> He' + He'(total); He + He®
: He™ + He® -> He®
travelling MO

Koike, F.
J.Phys.Soc.japan 57 (1888) 2344 - 2353
Continuous energy state model for charge transfer in collisions of
fuily stripped ions with hydrogen atoms
0% + H -> 0™(total); Si"™ + H -> SiI"(nl)
continuous energy state model
1 - 10° keV/amu

Macek, J.

Phys.Rev.A 37 (198B) 1661

Ferturbaiion approximation for scattering amplitudes in jon-atom
collisions

general theory for periurbation expansion with Coulomb potential

Macek, J. Dong, X.Y.
Phys Rev.A 38 (1988) 3327 - 3332
Cifierential cross sections for electron capture
. a comparisen of three approximation
H™ + H(1s) -> H{is) + H'
strong potential Born approx.; impulse approx.
5x10°%10* keV/amu
angular distribution of H{1s). closed forms given

Maidagan, J.M.

JPhys.B 21 {1888) 1395 ~ 1401

First-order calculation in charge transfer at large scattering angles
H” + Ne -> H + Ne’
750 keV/amu
scattering angle : 0 - 180°

Martinez, A.E. Deco, G.R. Rivarola, R.D. Fainstein, P.D.
Nucl.Instr.Meth.in Phys.Res.B 34 (1888} 32 - 36
K-shell vacancy production in asymmetric collisions

AT = B —> A" 4+ BUK™ ( A = H,He,Ll: B = C,0,Ne )

CDW-eikonal initial state approximation

500 - 5000 keV/amu

aiso jenization cross section given

Mathur, D.

Int.J.Mass Spectro.on Proc. 83 (1988) 203 - 208

A reaction window in double charge transfer mass spectroscopy
double electron transfer
Landau-Zener model
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104
88T41

105
88T42

106
B88T43

107
88T44

108
88T45

109
88746

110
88T47

McGuire, J.H.

Ind.J.Phys. 62B (1988) 261 - 277

Electron capture at high velocities
Strong potential Born approx.

McGuire, J.H. Deb, N.C. Aktas, Y. Sil, N.C.
Phys.Rev.A 38 (1888) 3333 - 3338
Shake-over probability for electron capture -
Shake-orver process in two electron capture
first Born approx.
asymptotic energy region

Mclaughlin, D.J. Hahn,Y.

Phys.Rev.A 37 (1988) 3587 - 3589

K—a;;?heii resonant-transfer-excitation cross sections for ' and

Ca'’™
Si'™ + He -> SiI"(K™); Ca'™ + HpHe -> Ca'®(k™)
Impulse approx.
1.56x10% - 7.8x10% keV/amu(S); 3.5x10° - 8x10° keV/amu(Ca)
dielecironic recombination cross section averaged over the momentum
distribution

Mcl aughlin, D.J. Hohn, Y.
Phys.Rev.A 38 (1988) 531 - 534
Cascade theory for double KX-ray emission in transfer and excitation
collisions
g5 H, —> gler L, gl IxhV
2.2x10° ~ 5.9x10" keV/amu
KeKa KoK, KK, coincidence

Miraglia, J.&£. Gayet, R. Salin, A.
Europhys.Letters & (1988) 397 - 402
Radiative electron capture by fons channelled in crystals

0% + Ag -> O™(1s) + AN} + hV(REC)

2.2X10° keV/amu

REC comes mainly from N-shell electrons but not from vaience alectrons

Mizushima, M.
Japanese.LAppl.Phys. 27 (1988) 4439 - 451
A note on the cross sections of the symmetric charge transfer between
uranium iens -
Ut s U o> U+ Ut
time development operator formalism
4x107* keV/amu
transfer of 6d,7s electrons

Mo, Q. Riera, A.
JPhys.B 21 {1988) 119 - 124
Excitation and charge exchange in He® + Ng collisions
He™ + Na -> He(total)
two-state MO with common translation ifactor
5x1072 - 10 keV/amu
also He" + Na(3s) -> He" + Na(3p) excitation cross sections
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B8T4B Moiseiwitsch, B.L.
J.Phys.B 21 {1988) 663 - 610
Relativistic second-order OBK approximation for electron capture
H® = M(is) -> H{1s)
: Ne'™ + B -> Ne™(1s) + B(K™) { B = ALZn,Ag,Ta,U)
relastivistic second-order 0BK
10° - 5x107 keV/amu
112
B8T4S Nikitin, E.E. Reznikov, A.L
Chem.Phys.Letters 48 (18988} 212 - 216
Theoretical total cross section end branching ratio for
Kr*(®Pas0,°P1,2) fons produced in low-energy charge exchange
collisions of Kr¥' ('S, with He('Sp)
Kr2'('Sg) + He('Sg) ~> Kri(®P,,..7P ) + He (®S,,.)
asymptotic approach
1x107° - 2.4x107° keV/amu
113
88750 Opradolce, L. Benmeuraien, L. McCarrell, R. Piancetini, R.D.
J.Pnys.B 21 (1888} 303 - 512
State-selective electron capture in slow c* - H coilisions
¢* + H -> C¥(3s.3p.total)
motecular model with ETF
0.125 - 5 keV/amu

BBTEGE Ovchinnikov, S.Yu. Salovev, E.A.
Com.At.Mcl.Phys. 22 {1988) 69 - 85
Hidden crossings in ion-aitom collisions.
review

88751 Reinhold, C.O. Falcen, C.A.
JPhys.B 21 {1988) 2473 ~ 2483
Classical charge transfer and ionization cross sections for one-and
three—-dimensional collision processes
AT+ H —> AT 4 W LA = HHeLi,C )
D HT o+ He',Li¥(1s) -> H + He™ L™
classical trajectory Monte Carlo method

3 - 250 kev/amu
iotal cross sections. ionization cross sections also given.

88752 Roueff, E. Dalgarnc, A.
Phys.Rev.A 38 (1988} §3 - 87
Fine-structure excitation of 0% by charge transfer of O%
in H at low energies
Oa'(zpvz.a/z) +H ->
0%(°S,.%0,.%0,.%0,, P, PP, °PLL P
multi-state MO expansion methoed.
1.8x107° - 1.7x10™° keV/amu
also O%(*Py,,) + H -> O%(%P,,,) + H cross sections given

88756 Schuttz, D.R. Olson, R.E
Phys.Rev.A 38 (1988} 1866 - 1876
Single-electron-removal processes in collisions of positrons and
protons with helium at intermediate velocities
H + He —> H + He'
CTMC
1 - 500 keV/amu
angular distribution; ionization cross sections by H® and e’
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118
88753 Shimamura, N.

J.Phys B 21 (1988) 2485 - 2496

Electron capture cross sections in 8e™ + H collisions using the

travelling—-molecular-orbital method
B8e* + H(ls) -> Be™(2s,2p,3s,3p) + H'
Traveliing MO
0.39 - 6.25 keV/amu

B8T54 Shingal, R.
J.PhysB 21 (18988) 125 - 135
Charge transfer, target excitation and jonization in Li* + Lj
collisions '
Li" + Li(2s) —-> Li(2s,2p.3s.3p,3d,total) + Li°
multi-state semi-classical impact parameter madel
120
B88T55 Shingal, R. ,
J.Phys.B 21 (1988) 2065 - 2076
Charge transfer target extitation and ionization in Be? + Li and
Li" + Be" collisions
Be® + Li(2s) -> Be'(nl) + Li*(ni=2s,2p,3s,3p.3d)
; Li' + Be'(2s) —> Lilnl) + Be¥(ni=2s,2p,3s,3p,3d)
multistate semi-classical impact parameter modeol.
i - 80 keV/amu
alse Be* + Li(2s) -> Be™ + Li(2p,3s,3p,3d)
and then alignment factor A, ; Be® + Li -> Be? + Li" + e
1 Li" + Be'(2s) -» Li" + Be'(nl) (ni=2p,3s,3p.3d) : Li" + Be? + e
121
88757 Sols, F. Flores, F.
Phys.Rev.,A 37 (1988) 1469 - 1475
Inelastic cross sections and charge state for B,C,N, and O ions
moving in metals
ATN s AL > AT AET AL s AT A = B,CN,O )
modified 0BK
charge distributions calcutated.
122
B8T58 Tan, J. Lin, C.D.
Phys.Rev.A 37 (18988} 1182 - 1160
Theoretical study of differenticl charge transfer cross sectons for
Ne*" + He collisions at low energies

Ne*(2p? P + Hel{1s®) -> Ne®(2p®3s P.°P) + He'(1s)
quantal two-channel calculation.
0.01 - 0.025 keV/amu
anguiar distribution
123
88754 Terao, M. Harel, C. Salin, A. Allan, P.J

Z.Phys.D 7 (1888} 319 - 332

Theoretical study of single-electron capture in He® ~ H collision
He® + B -> He™(n=4.,5) + H(is)
OEDM model with £ETF
5x107 - 2.25 keV/amu

124
88760 Toshima, N. Eichler, J

Phys.Rev.Letters 60 (1988} 573 - %76

Coupled-channels treatment of excitatien and charge transfer

in U = U collisions at 1 and 0.5 GeV/u
U92+ * UQI* - USI*{nU +- USZ*
fully-relativistic, twa-center coupled channel calculation
5x10% - 10° keV/amu
excitation cross sections
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125
88761

128
BBTH2

127
88763

128
88764

128
BBTEH

64
897 1

65
89T 2

Toshima, N. Eichler, J.
Phys.Rev.A 38 (1888} 2305 - 23ib
Coupled-channel theory of excitation and charge transfer in
relativistic atomic collisions
U+ UTis:2s8) —> UT(1s:2030
. Xe® + Ag AU -> Xe™(1s;21;30
fully-relativistic, two-center, c<eupled channel theory
U (5x10° keV/amu; 8.2x10% ; 1.97x10° keV/amu(Xe)

Valance, A. Maddarsi, M.EL. Pradet, P.
J.Phys.B 21 (i1988) 995 - 1006
quantal calculation of differential cross sections for H(1s) elastic
scattering and H™ ion formation from interactions of H{1s) with caesium
H(1s)Y + Ca(Bs) -» H™ + Cs; H(is} + Cs
two-state curve-crossing model

Watanabe, T. Hino, K.

Ind.LPhys. ©62B {1988} 278 - 295

Photon emission processes induced by jon-atom collisions
radiciive electron capture

Winter, T.G.
Fhys.Rev.A 37 (1888} 4856 -~ 4670
Triple-center treatment of eleciren transfer and ionization
in He™ - H and p-He" collisions
He? + H({1s) -> He'(total,2s.2p,.2p,}
T H o+ He -> H{ls,total) + He®
triple cenier coupled sicte approach
1.6 - 40 keV/amu
also ionization <¢ross sections

Winter, T.G.
Phys.Rev.A 38 (1888) 1612 - 1615
Triple-center determination of differential cross sections for elecizon
transfer and elastic scattering in a-H collisions
He®™ + H -> He' + H”
Triple-center MO rmodel
4 - 30 keV/amu
angular differential cross section for electron transier. alsc
elastic scatiering cross sections given.

Alston, S.
Nuct.Instr.Meth. in Phys.Res.® 43 (1989 19 - 283
Faddeev appreach to electron capiure.

H* + He,H -> 5°01s)

Faddeev-Watson-Lovelace formalism

5x10° keV/amu

Angular distribution of H°

Altscn, S.
Phys.Rev.A 40 (1889) 4907 - 4913
Closed-form expression for 1s -> 1s electron capture amplitude in
second-order Faddeev approximation.
2nd-corder Faddeev approx.
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66

87

G8

63

70

71

72

837 3

897 4

88T 5

89T 6

88T 7

897 8

88T 8

Bacchus-Maontabonel, M,
Phys.Rev.,A 40 (1888) 6088 - 6080
Caleculated partial cross sections for the single-electron capture
process in the N*° + He collisions.
N + He -> N*'(3s,3p,3d)
semiciassical method
0.8 - 8 keV/amu

Badnell, N.R.
Phys.Rev.A 40 ({1989) 3579 - 3583
Fine-structure effects on resonant transfer excitation cross sections
for Li-like ion collisions with H, and He.
S¥ca’”, T Vv NIT,Ge® + B >
S,.Ca™ Ti® VNI, Ge® + hu( B8 = H,He )
Impulse approx.lintermediate coupling; LS~-coupling )

Baer, M. Niedner-Schatteburg, G. Toennies, J.P.
J.Chem.Fhys. 91 (1989) 4169 - 4182
A three-dimentional quantum mechanical study of vibrationally resolved
charge transfer process in H™ + H, at E_=20eV.
H* + Hy(v;=0)} -> H + Hi{v,)
Infinite order sudden approx.(i0OSA)
6x107% keV/amu
alse H™ + Hylv,)

Bardsley, LN. Gangopadhyay, P. Penetrante, B.N.

Phys.Rev,A 40 (1988) 2724 - 2744

Symmetric charge transfer to multiply charged icns.
He? + He® -> He" + He®
: A(Z—Z)* + A(Z*G)*— - A(Z—G)* + A(Z-2)* ( A = Be,B,C.N,O }
DA L A AN A Z-10e Mg.ALS1,P,S )

IP with curved trajectories
107% - 10 keV/amu

Belkic, D.
Phys.Scripta T 28 (1988) 106 - 111
State-selective capture cross sections in protan-hydrogen and
proton-helium collisions at intermediate and high energies.
H'+ H,He -> H{2s,2p,3s,3p.3d,4s)
Corrected-first-Born approx.
20 - 1000 keV/amu

Belkic, D. Taylor, H.S.
Phys.Rev.A 33 (1888} 686134 - 65147
Nonperturbative treatments of charge exchange at arbitrary energies
: an clternative variational principle.
H" +H > H + H
Schwinger—-variational method
60,125,%000 keV/amu
Angular distribution

Belkic, D. Tayler, H.S.
Phys.Scripta 38 (19889) 436 - 441
A Schwinger-type variational principle for charge exchange at arbitary
energies.
Schwinger type variational method
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73
83710

74
B9T11

75
83T1i2

76
88713

77
88714

78
89T15

79
83716

Bealkic, D.
Phys.Scripta 40 {1988} 610 - 624
State-selective and total single-capture cross sections for fast
collisions of multiply charged ions with He and Li.
AT + B —> A¥P(n) ( A = H,He; B = He,Li )
Correcied first Born approx.
10 - 2500 keV/amuy

Bhalla, C.P. Karim, K.R.
Phys.Rev.A 39 {1288) 6060 - B0B3
Resonant transfer and excitation in collisions of Li-like F® and
ca™" with light targeis.
F® + H, => F™"; Ca'™ + HyHe -> Ca'™
Impulse approx.
6x10° - 1.9x10%F); 3.7x10% - 3.5x10° keV/amu(Ca)
radiative and non-radiative rates calculated.

Clary, C.C. Sonnenfroh, D.M.
J.Chem.Phys. 80 (198%8) 1086 - 1083
Quantum mechanical calculations on the Ar® + N, charge transfer
regction.
Ar (*Pae) + Nulv=0.)) -> Ar + Nilv'=1,j")
Coupled channel-DWBA
{4-10)x107® keV/amu
cross sections for j'=0-28

Cue, N. Poizat, J.C. Remillieux, J.

Furophys.letters 8 {198%) 10 - 23

Exciting the nucieus by target electron capture intc atomic orbitals.
Nuclear excitation by electron capture {NEEC), the inverse of the
internal conversion.

Deckear, F. Eichler, J.

Phys.Rev.A 38 (18988} 1330 - 1533

Consistent treatment of electron screening in charge transfer.
H” + He ~> H + He"; H  + C. -> H + C"(K™
D He® + Li -> He” + LK™

screened first Born app. with Coulomb boundary condition(SB1S)
10° - 10 keV/amuiH); 10% - 6x10% keV/amu(He)

Decker, D. Eichier, .
JPhys B 22 (1883) LSS - 100
Exact second-order Born calculations for charge exchange with Coulomb
boundary conditions.
H® + HHe(ls) -> H({1s) + H' + He"
second-order Born app. with Coulemb boundary conditiens.
125(H).5.4x10%He) keV/amu

Decker, F. Eichler, J.
J.Phys.B 22 {(1988) 3023 - 3036
Comparative study of the distorted-wave Beorn and boundary-corrected
Born approximation for charge transfer up to the second order.
H + H —> M + R
DWBA/boundary~corrected Born appr.
125 - 5000 keV/amu
angular disiributions
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80
88T17 Deco, G.R. Rivarola, R.D.
J.PhysB 22 (1989) 1043 - 1050
Pair productions with electron capture in relativistic heavy-ion
collisions.
DWBA
81
89718 Deco, G.R. Rivarola, R.D.
Phys.Rev.,A 38 (1989) 5451 - 5454
Two~center effects in relativistic radiative electron capture.
s® L, U™ B > 8™ UM (B =10-92)
Matrix—continuum distorted-wave model
1.5x10% keV/amu
82
88719 Cewangan, D.P. Chakraborty, H.S.
J.Phys.B 22 ({1888) L4715 - 418
Anatytic evaluation of the BI1B cross sections.
BiB(boundary-corrected first Born gpprox.)
closed form for BIB for 1s —-> 1s electron transter
83
89720 Dubois, A. Hansen, J4.P. Nielsen, S.E.
J.PhysB 22 (1988) L2789 - 284
Orientation of P states in ion—atom collisions:propensity rules for
excitation and capture.
84
85T21 Errea, L.F. Mendez, L. Mo, Q. Riera, A.
FPhys.Scriptec T28 (18989) &7 - 70
Molecuiar treatments of charge exchange in slow C¥+ H collisions.
c¥ + H -> C¥ (total, 18%2s3s,15%253p)
MO
0.25 - 6.29 keV/amu
85
89722 Errea, L.F. Mendez, L. Rierg, A.
Z.Phys.D 14 (1S89) 229 - 236
Excitation and charge transfer in He® + H collisions.
He" + H -> He(1s% 1s2s; 1s2p) + H'
MO + CTF
0.5 - 25 keV/amu
also H{2Zs;2p) excitation
&6
B9T23 Gayet, R.
J.de Phys. 50 {(1989) C1/53 - C1/70

Multiply capture and ionization in high energy ion-atom collisions.

a review
87
88724  Gramlich, K. Grln, N. Scheid, W.

J.Phys.B 22 (189838) 2567 - 2579

Coupled-channel caiculations with Gausse-type orbitals for charge

transfer and ionization in collisions of the (He-He)* system.
He® + He -> He',He; He™ + He' -> He + He?
coupled-channel calcutation (AQ}
1 - 80 keV/amu(He™):4 - 120 keV/amu(He")
also He* + He -> He? + He' + e
: He' + He' -> He" + He® + e -
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88
88725

88
897286

a0
BGT27

a1
88728

g2
88728

83
89730

94
89T31

Grozdanov, T.P. Janev, R.K. Krstic, P.S.
Phys.lLetters. A 141 (1889) 346 - 350
Two-state model for electron capture in H' + H, collisions at keV
impact energies.
H' + Hy -> H{total)
two state model
0.2 - 20 keV/amu

Hahn, Y.

Phys.Rev.A 40 (1889} 2850 - 2957

Transier excitation processes in icn—aiom collisions at high energies
ca™ + He -> Ca'™" + He" Nb® + H, -> NB¥™ + Hj
Resonant transfer excitation

Hahn, Y. Ramadan, H.

Phys.Rev.A 40 (1888) 6206 - 5208

Uncorretated transfer excitation collisions at high energies.
Ni®™ + H, -> Ni*™ F® + He,H, -> F™*
Uncorrelated transfer excitation at high energies

Hansen, J.P. Andersson, L.R.
JPhys.B 22 (1989) L2285 - 288
A study of charge transfer and core excitation in the Ne® - He
collisions at 2 keV projectile energy.
Ne® + He -> Ne®™ + He"
AC-CC
3.1 kev/amu
energy-gain spectrum : impact parameter dependence

Hansen, J.P. Kochbach, L. Taubjerg, K.
J.Phys.B 22 {1988) 885 - 881
Partial capture cross sections and energy gain spectra in
Ar® - He(1s?) collisions.
Ar® + He(1s® -> Ar’"(3d.4s.4p) + He'
AC
1.25x1072 - 1 keV/amu

Hansen, J.P. Taubjerg, K.
Phys.Rev.A 40 (1888) 4082 - 4084
Coupled-channel calculations of partial capture cross sections in
muitiply charegd ion collisions with hydrogen. )
Ar® o+ H > ACTTALSD; AFY + H > ArT(SLBL
AD
1 — 50 keV/amu

Hino, K. Watangbe, T.
Phys.Rev.A 38 (1989) 337Y3 - 3387
Theory of the relativistic radiative electron capture incorporating
affects of the internal conversion process.
AT+ Be -> AT 4 nv(K-REC) + Be' ( A = Ne,Ar,Kr,Xe,Ta,U )
relativistic impulse approx.
10° - 10° keV/amu
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95
88732

96
89T33

a7
839734

98
89135

93
89736

100
889137

101
89738

102

Jain, A. Lin, €.D. Frisch, W.
Phys.Rev.A 38 (1989) 1741 - 1746
State-selective doubie-electron capture in He® + He collision at
intermediate impact energies.
He? + He -> He(2s? 'S, 2s52p P, 2p? 'Oy + He?
AO
50 - 187 keV/amu

Macek, J. Taubjerg, K.

PhysRev. A 39 (1988} 6064 - 6067

Strong potential wave functions with elastic channel distortion.
Channel-distorted wave approx.

Macek, J. Dong, X.Y.
Phys.Rev.A 40 (iS88) 95 - 100
Caiculation of electro-capture cross sections in low energy collisions
of C¥ with H.
C® + H -> C¥ltotal:4:(=0-3} + H"
LZ with Stark effect coupling
1.3x107 - 1.3x10% keV/amu

Martinez, A.E. Deco, G.R. Rivarcla, R.D. Fainstein, P.D.
Nucl.Instr.Meth. in Phys.Res.B 43 (198%8) 24 - 28
Electron capture and ionization in atomic collisions.
H" + He" > H + He¥ : H® + Ne -> H + Ne'
Continuum distorted wave-eikonal [nitial state method
10 - 10° keV/amu(He")
differential cross sections. H" + He® -> H' + He®+ ¢

Marxer, H. Briggs, J.S.
Z.Phys.D 13 (18988 75 - 76
The capture of innershell elecirons in the strong potential Born(SPB)
approximation.
p+C->H+ C(KMD
Strong potential Born approx.
107 -~ 3x10° kev/amu

Moiseiwitsch, B.L.
Phys.Rev.A 39 (1989) 5B0YS - 56512
Relativistic second-corder Cppenheimer-Brinkman-Kramers cross sections
for electron capture.
AT+ B -> A¥T (A = C Ne.Ar: B =13-79)
relativistic OBK
1.4x10% -~ 2.1x10° keV/amu

Nikuiin, V.K. Samovylov, A.V.
J.Phys.B 22 (1989) L2201 - 205
On the role of correlated double-electron capture in slow multiply
charged N7 collisions with He.
N™ + He -> N®(3131";3t4l") + He®
multichannel Landau-Zener-Nikitin model
B6x107 - 25 keV/amu
also N + He -> N®(n=3;n=4) + He"
; double capture dominant over single capture at low energies
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89738 Olscon, R.E. Schuitz, D.R.
Phys.Scripta 728 (1889 71 - 76
n,l distributions for electron capture from H{1s} by C¥ and O
c® o+ 0% £ H o> ST, 07D
CTMC
43 - 140 keV/amu
163
889740 Olson, R.E. Ullrich, J. Schmidi-Bécking, H.
Phys.Rev.A 339 (1889} 5572 - 5583
Multiple-ionizatien collisions dynamics.
U+ Ne -> U™ + Ne™; U%(n) « Ne®
CTMC
1.4x10% keV/amu
n-distribution; impact parameter; electiron spectrum
; angular distribution of scattered projectile
. angular distribution of recoil ions; stopping power
104
B8TH2 Omar, G. Moussa, A.H. Hahn, Y.
Phys.Rev.A 40 (188%9) 8709 - 8710
Strong electron correlation and anomatous electron capture.
ca',sc?, 1%, Fe™ + B -> Caq,8c¢" Ti¥ Fe¥
105
BATA1 Cpradolce, L. Casaubon, J.I. Piancetini, R.D.
J.Phys.B 22 (1889) 1808 - 19186
Molecular treatment of single—electron capture in Li®" + Li
collisions.
Li* + Li(2s) -> Li"(n) + LI
MO /Landau-Zener model
2x107* - 1 keV/amu
n=4 dominani
106
BOT42 Parker, J.E. Johnson, C.A.F.
Int.J.Mass Spectro.lon Proc. 94 {1989) 87 - 99
A two-sicte treatment of the electiron transfer reactions from carbon
dicxide to helium ions.
He™ + CO, -> He
two-state approx
G.025 - 1.25 keV/amu
branching ratios for C€03,C0",0%,C",C0%"
107
89753 Pariant, G. Gislason, E.A.
J.Chem.Phys. 81 (1888} 5358 - 5364
Theecretical state-to-staie cross sections for collisions of
N3 (v] + Ar:ll results at higher energies.
N (vl + Ar => Np (W) + Ar® ( Pyqe ) (v = 0,1,2 )
1.2 - 320 eV
108
BAT43 Rnoades-Brown, M.J. Boitcher, T. Strayer, M.R.
Pnys.Rev.A 40 (1888} 2831 - 2834
Feyman-Monte Carle calculations of eleciron capture at relativistic
collider energies.
AT+ AT - AT . AT 4 e" (A = SiCu,lAuU )
Feyman-Monte Carlc method
electron capture associated with pair production
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108
BT 44 Senba, M.
J.Phys.B 22 (1983) 2027 - 2040
Charge exchange collisions in the presence of competing process
. an integral equation approach.
H + Ne -> H
integral equation

0.2 - 2.8 keV/amu
110
89T45 Shingal, R. Lin, C.D.
Phys.Rev.,A 40 (19839) 1302 - 1308
COrientation-dependent atomic model for eleciron transfer in
ion-molecular collisions:applications to H* + H,.
H . He* + H, -> H,He"
1 - 400 keV/amu(H); i2.5 - 500 keV/amul(He)
ratios o(Hy}/o{H)

88T46 Shingal, R. Lin, C.D.
J.Phys.B 22 (1989) L&59 - 664
Theoretical siudies of electron capture in H™ + H, collisions.
H™ + H, -> H(total)
orientation—-dependent AOQ
4 - 100 keV/amu
impact parameter dependence
112
BST47 Toshima, N. Eichler, J.
Phys.Rev.,A 40 {1988} 125 - 132
Relativistic coupled-channel calculations including psesudostates.
U+ U —> U™(1s,25.2p,3s.3p) + UT
relativistic, coupled-channel caiculation
5x10° keV/amu
alse excitation cross sections
113
88T48 Toshima, N. Ishihara, T.
Phys.Rev.A 40 (1989) 838 - 8641
Coulomb boundary conditicns in high energy theories for electron
capiure processes.
MY + H -> H{@) + H"
boundary corrected eikenal approx.
60 , 125 keV/amu -
angular distributions

89T43 Toshima, N. I[shihara, T. Ohsaki, A. Watanabe, T.
Phys.Rev.A 40 (1889) 2192 - 2194
Impaci-parameter treatment of classical trajectry Monte Carlo
calcutations for jon-atom collisions.
H™ + H -> H(@) + H
simplified CTMC
60 , 125 keV/amu
angutar distributions
115
88750 Wang, Y.D. McGuire, J.H. Rivarcla, R.D.
Phys.Rev.A 40 (18988) 38673 - 3680
Impact parameter treatment of high-velocity electron capture from
giatomic molecules at fixed orientation.
H® + H, -> H; He®™ + H, -> He'
e
1 - 5 x10% keV/amu
orientation angle dependence
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116
88751 Zygelman, B. Dalgarnc, A. Kimura, M. Lang, N.

Phys.Rev.,A 4G (1888) 2340 - 2345
Radiative and nonradiative charge transfer in He® + H collisions at
lew energy.

He® + H -> He + H" ; He + H" + hv

quanium mechanical method

2.5x107° - 2.5x107%keV/amu
radiative association {(->HeH" + ny) is dominant at lowest energies

: radiative capture is dominant above 10 MeV

’

: at higher energies nen-radiative capture is dominant.
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List of finding references for particular collision partners

example :
H <--- projectile ion
q= -1: TTE12({He}
I
charge reference number {target}

(the first two numbers indicate the publication year)

(E:experiment, T:theory)

Atomic species

qg=-1: 77E12(He,Ar,Xe,N2), 81E21(H,He,Ne,Ar,H2,N2), 81E24 (Na), 83ES4(H2),
84E52(Hle,Ne,Ar), 85E74(Na,Hy), 86E62(He,Ar,Xe), 87E2(He,Ne,Ar),
87E23(H.H2), 87E75(Na,K), 87TE76(Cs}, 88E51(Li,Na,Mg,Ca,Sr,Cs)
; 83T41(Ne), 84T42(Cs"), 88T23(Na)
q = 0 : 7T9E15(Na,K,Cs), T9E24(H, Hz), 80E14(Na,X,Rb,Cs), 82E23{CS,N2),
83E31(Ca,Sr), 84E22(Na}, 84E49(0,0,), 85E1(Mg), 86EL3(He,Ne,Ar,Kr,Xe,
Hy), 87E2{He,Ne,Ar), 87E20(Na,K,Rb), 87E24(H,Hy), 88E28(Hy,N,,05,C0,
CH4). 88E51(Li,Na,Mg,Ca,Sr,Cs), 88E54(N2,02), 89E18(He), 89E43(Ar)
s T9T4(H), 80T2(H), 85T48(Na), 86T5(Na), 86T27{(Na), 87T51(H),
88T62(Cs), 89T44(Ne)
1= : 79E6(He,Ne,Ar,Kr), 84E49(0,05),
g= 1: 69E1(N2), 74E1(Ar), 77EL1(N,0,Ne}, TTE5(Cs), 78El4(He,Ne,Ar,Kr,Xe),
79E10(CO,COZ,NZO), T9E11(Mg,Ar,Ba), T9E12(Mg,Ar,Ba), T9E15({Na.K,Cs),
T9E18((Cs), TSElQ(Ne,Ar,CH4), 80E12(Cs}, 80E14(Na,K,Rb,Cs}, 80E18(He,
Ne,Ar,Hy,Np,0,), 80E23(Ar), 80E24(CHy,CoHy,CoHy,Colg, Callg, Callg),
82E2(CHy, CoHg,CaHg,Cqlg), 82E10(He), 82E25(Na,K,Rb,Cs), 82E28(C,Ne),
82E29(C,Ne,Ar), B82E30(C}, 82E32{H,D), 82E40(H2), 83E28(He,Ne ,Ar,Kr,Xe,
Hg,Hy,Ny,0,,N0,C0,,50,,N0,, NH5, CHy , CoHo ), 83E31(Ca,Sr), 83E35(Ct,N*),
83EAQ({AT), 83E41(He), 83E44(He,Ne,Ar,Kr,H2,NZ,CO,CH4,C02), B4E4(1i},
84E7(Na,K), 84E16(Ne,Ar,Kr), 84E17(Mg), 84E21(H2), 84E42(H ),
84E46(Li}, 84E49(0,02), 84E54(He), 85E3(Kr), 85E4(Li), 85E5(Li),
85E7(Cs), 85E33(Li), 85E34(Li,Na,Mg), 8SEST(Ar), 85E41(CO,CH,,CoHg,

fla}
1l
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CqHg). 83E44(Hy,D,), 85E49(C), 85E55(H™), 85E59(He’), 85E63(C,N),
85E65(L1), 85E69(Hg), 85ET1(Ne,CHy,CoH,,Coly,Collg,CaHg, (CHy)g,Callg,
C4lg,05,C0,C05,CF,,CoFg,SFg ), 86E18(Ne,Na,Mg), 86E19(K), 86E20(Hy,Dy),
86E23 (Hle), 86E24(He,Ar), 86E27(Ne), 86E28(He), 86E37(H), 86E43(Na,K,
Rb,Cs), 86E63(H), 86E68(H,,Dy), 86E70{He), 86E78(0,), B86E81(He,Ne,Ar,
Kr,Xe), 87E2(He,Ne,Ar), 87E5(Na,Na{3p)). 87E6{Na), 8TE1l(Kr),
BTE20(Na,K,Rb), 8TE22(H,0), 87E23(H,H,), 87E26(He,Ne,Ar), 87E28(He,Ne,
Ar), 8TE29(He), 87E32(C*,N"), 87E34(Ne), 87E43(He), 87TE53{He),
8TES6(C05,N50), B7EST(H,), 8TE64(H ), 8TE6S(H ), B8T7EE8(H.He,H,),
87E73(He,Ne,Kr,Xe), 87ET4(Li,CHy,Coy,Colly, Collg,Callg, Cally o, Callg, CyHg,
C0,C0,), 8TE83(Xe), 8TEB6(CH,), 88E3(22Ne), 88E7(CH,), 88E13(Na),
88E51(Li,Na,Mg,Ca,Sr,Cs), 89E2(He), 89E13(He), 89E17(Cs), 89E33(He),
89E34(Ne,Ar,Kr,Xe), 89E40(Kr,Xe), 89ES3(He), 89EST(Hy)

; 62T1{H), T3T1(Ar), 74T1(H), 75T1{(Ar), T5T4(H), 76T4(He,Ar), TTT1(H),
77T2(H), TTT3(He), 77T4(H), 77T8(H}, 77T12(H), 77Ti3(H), 78T3(H),
78T8(C,¥,0,Ne,Ar), 78T9(H™), 78T10(H), 78T11(H), 78T13(H), 78T17(Cs),
78T19(He,Ar), 79T2(Li), 79T5(He), 79T9(H,He), 79TIO(H(2s)), T9T15(Ar),
79T18(He), TITI9(Ar), 79T2L1(H), 79T22(H), T9T23(H), 79T24(He*,Li%"),
79T25(H,He,Ar), T9T26(H,), T9T28(H), 79T29(H), 79T3L(H), 79T35(H),
79737 (He*,L12*,c%*), 80T1(C,Ne,Ar), 80T8(0), 80T17(C,N,0,Ne,Ar),
80T20(Ne,Ar,Kr), 80T21(NeW*, cal®*), soT23(H), 80T24(H,cu28*),

80T25 (He*,Li%*,Be3*,c5%), 80T28(He), 80T29(H), 80T31(H), 81Ti(H"),
81T3(He™), 81T4(Ar), 81T5(H,He), 81T8(H}, 81T10(He), 81T12(H),
81T14(C,Ne), 81T19(H), 81T20(He,C,Ar,N5,0,}, 81T21(H), 81T22(Ne,Ar),
81T23(H), 81T25(Na,K,Rb), 81T26(H), 81T27(Ar), 81T30(H), 81T34(H ),
81T36(H), 81T37(H,He), 82T4(H,Ne), 82TT(H), 82T10(Li*,Li%"), 82Ti2(H),
82T13{(H,He™), 82T18(H), 82T20(Na), 82T21(Na,K,Rb,Cs), 82T22(H),
82T23(H), 82T28(Li), 82T30(He'), 82T31(H), 82T32(H), 82T34(He),
83T1(Li), 83T2(C,Ne,Ar), 83T5(H ), 83T10(Li), 83T12(Li}, 83T13(H),
83T14(H), 83T17(H), 83T26(H), 83T30(H,Be,C,0,Ne), 83T37(H ),
83T38(H,He), 83T40(Li), 84T2(C,Ni), 84T3(C,Ni), 84T10{He), 84T12(H),
84T13(He™), 84T14(He), 84T19(Na,K), 84T24(H(2s,2p)), 84T25(H,He,C?*),
B4AT2(H), 84T30(H), 84T34(¥e), 84T36(H,He,He*), 84T39(H,He),
84T40(C,0), 84T41(H,He"), 84T42(Cs), 84T45(H), 84T46(He,C,Ne, Het, N7t
arl?hy, 84T47(He,Hy), 84T53(He), 84T58(H), 84159(H,), 85T5(H),
85T10(H), 85T11(H), 85T29(Ne,S8i,Ni), 85T31(He), 85T32(H,), 85T33(He'),
85T34{H), 85T36(H,Cs), 85T38&(He), 85T41(He), 85T42(H), 85T45(H,He,C,

»
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He

Ne,Ar,Xe), 85T46(H), 85T50(C,N,0,Ne,Ar), 85T51(H ), 85T52(He),

85754 (He), 86T1(Na), 86T2(Na), 86T6(H"), 86T9(H), 86T10(Na), 86T12(He),
86T16{C,Ar), 86T17(H{2s)), 86T22(H,He), 86T23(H)}, 86T25(Ar), 86T34(H),
861741 (He), 86T42(H), 86T56(H), 86T58(H7), 86T61(He™,Li2%*), 86T62(ie),
86T66(H), 86T71(H,He), 86T73(H), 86TTT{He,C,N), 8TT5{H), 8TT6(H(2s)),
87TT7(H), 87T10(C,Ne,Ar), 87T11(H,B**}, 87T14(H), 8TT15(Li%"),
87T22(He)}, 87T24(C,N,0,Ne,Ar), 87T31(H), 87T32(He), 87T33(He),
87T34(C), 8TT39(H), 87TT45(H), 87T46(H(2s)), 87T47(He), 8TT52{H ),
87T53(Na}, 87T55(He), 87T56(He®,Li%*,Be3*,B%Y,C°%), 87T59(H),
87T62(C0,), 8TT65(Li), 88T1(C,Ar), 88T2(H,He), 88T3(Ne), 88T4(H,),
88T5 (He ,N,0), 88TT(H(2s)). 88T9(He,Li), 88T12(H",u%2"), 88T13(H),
88T14(N,0,Ar), 88T15(H™), 88T24(H,0,Ne,Ar), 88T26(0,),
88T27(He*,Li2¥,Be3*,B%%,c%%), 88T31(He), 88T3IT(H), 88T38(Ne),
88T39(C,0,Ne), 88T48(H), 88T51(H,He*, Li%"), 88T56(He), 88T64(He),
89T1(H,He), 89TS(l,), 89T7(H,He), 89T8(H), 89TLO0(He,Li}, 89T14(He,C,),
89T15(H,He), 89T16(H), 89T25(H,), 89T35(Ne,He’), 89T36(C), 89T45(H,),
89T46(Hy), 89TA8(H), 89T49(H), BITS0(H,)

: 80E17(Na,Rb,Cs}, 83E54(H,), 87E14{Cs), 87E75{Na,X), 8TE76{Cs)

; 83T41({Ne)

0 : 80E17(Na,Rb,Cs), 87E14(Cs),
1 : T79E13(Mg,Ca,Sr,Ba), 80E17{(Na,Rb,Cs), 82E32(H,D), 87E14(Cs}),

0 : 82E37(H2). 86E61(H2).
1 : 63E1(Ny,0,), B5EL{N5,0,), TOE2(N,), T6E2(He), T6EL1(He,Ar,Kr,H,,Ny,

0,). 76E12(He,Ar,Kr,Hy,Ng,0,), T7TE3(Ne,Ar), T7E5(Cs), 78E3(He),
78E14(He,Ne,Ar,Kr,Xe), 79E8(Ar), 79E20(He), 81E16(Na,K,Rb,Cs),
82ET(He,Ne,Ar,N,), 82E22(L1), 82E37(Hg), 82E3T(H,), 83E19(Ne),
83E23(0,), 83E33(Xe), 83E39(He’), 83E47(Cs), 84E15(He,Ne,N,,Sr),
84E16 (Ne,Ar,Kr), 84E46(Li), 85E5(Li), 85E6(Li), 85E33(Li),
85E34(Li,Na,Mg), 85E62(H,0), 85E76(Cd), 86E2(0,), 86E18(Ne,Na,Ng),
86E66 (He®), 86E6T(B), 87E1l(Xe), 87TEL7(He,Ar,Hy), 8TEL8(Li,Na),
87TE54 (He"), 87E93(He), 8TE96(N,), 88E9(He,Ne,Ar,Kr), 88E10(He,Ne,Ar,
Kr), 88E11(H,D,), 88E24(Xe), 88E33(Ne), 88E41(Na), 88ESI(H,),
89E29(Na), 89E34(Ne,Ar,Kr,Xe), 89E54(H,)
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. 62T1{He), 78T15{(Ar,Cd,Cs), 78Ti6(Li), 79T4(H), 79T17{He,Ne,Ar Kr,Xe),
81T24 (He*), 81T28(H), 81T35(Na,K,Rb,Cs), 83T11(H), 83T18(H), 83T28(H),
83T43(Rb), 83T44(Hg), 83T45(Hg), 84T9(Li), 85T59(H,He'), 85E71(Ne,CHy,
CoHly, Colly, Collg, Callg, (Cllg) 5, CaHlg. Callg. 04,00, C05.CFy, CoF g, SFg)
86T12(Li%). 86T14(He’), 86T31(He*), 86T63(Ne), 86T70(Zn,Cd), 8TTIT(H"),
87T20(He' ), 87T36(°He), 87T69(Cd), 88T18(H), 88T20(He), 88T47(Na),
89T22(H), 89T24(He"), 89T42(C0,), 89T51(H)

1%: 85754 (H,He' (28)),

. 75E1(He), 75E2(H), T5E3(He), 76E11(H,He,Ar Kr K,Hy,No,0,), 78E4(He,Ne,
Kr), 78E5(H,Hy), 78E8(H,H,), T9ET(He,Ne Ar Kr.Xe), 81E2(Li),
82ET(He,Ne,Ar,No), 82E9(Ne,Ar,Kr,Xe), 82E13(Li), 82E14(Li), 82E17(C),
82E19(Ne), 82E22(Li), 82E24(Li), 82E29(C,Ne,Ar), B2E40(H,), 83E15(Ne,
Ar,Kr,Xe,¥,), 83E23(0,), 83E28(He,Ne,Ar Kr,Xe,Hg, Hp,Ny,09,¥0,C05,80,,
NO,,NHs,CHy,CoHy), B3E33(Xe), 83E53(Li), 84EB(L1), 84E15(He,Ne,Ny,Sr),
84E31(Ne,Ar,N,), 84E46(Li), 85E20(H), 85E21(H,Hy), 85E26(Li),
85E33(Li), 85E61(He,Ne,Ar,Hy.Ng, 05,00,C0,CHy,Hp0), BSEES(Li),
86E4(He,Ne,Ar,Kr), 86E18(Ne,Na,Mg), 86E19(K), 86E46(H ), 86E51(Li),
86E60 (™), 86E70(He), 8TE19(He,Ne,Ar,Kr), 87E43(He), 87E53(He),
87E78(0,), B8TET9(He), 88E9(He,Ne,Ar,Kr), 88E10(He,Ne Ar Kr), 89E4(Li),
89E6 (Ar,Ny), BIE28(H.Hy), 89E38(Ne,Ar), 89E53(He), 8IEST(Hy)

; 74T2(H), 77T3(He), TTTA(H), 7T7TS(H), 77T12(K), 77T13(H), 77T14(H),
78T2(H7), 78T3(H), 78T10(H), 78Til(H), 78T13(H), 78T18(H), 79T3(He),
79T10(H(2s)), T9T16(H), T9T18(He), 79T25(H,He,Ar), 79T27(Cu),
79T31(H), 79T38(He), 80T3(Ar), 80T4(H), 8OT11(H), 80T12(H), 80T15(He),
80T16(He), 8OT31(H), 80T33(H), 81T2(Li), 81T3(H), 8IT4(Ar), 81T8(H),
81T9(H), 81T12(H), 81T13(H), 81T14(C,Ne), 81T16(He), 81T20(He,C),
81T24(H), 81T30(H), 82T24(H), 82T28(Li), 82T30(H), 82T35(H), 82T36(H),
83T7(H), 83T9(He), 83T12(Li), 83TL7(H), 83T20(H), 83T27(He),
83T30(He), 83T40(Li), 84T14(He), 84T15(He), 84T16(H,Li), 84T17(Li),
84T22(H), 84T41(H), 84T43(H), 84T52(Li,Be,B,C,Ne,Na,Mg K, Ar,Cs),

84T54 (H), 85T7(He,Li,Ar,Kr), 85T17(H), 85T22(Li), 85T29(0,Ne,Si),
85T36(Li), 85T52(He), 85T54(He), 85T57(H), 85T62(H), 86T13(Li,Li(2s)),
86T16(H.C), 86T42(He), 86TT7(H,C,N), 87T4(Li), 87T5(H), BTT6(H(2s)),
87T9(He), 87T16(Li,Li(2P)), 87TTLT(H), 87TT18(H), 87T22(He), 87T23(He),
87T25(He), 87T50(Na), 87T57(H), 88T16(He), 88T19(H), 88T34(He),
88T39(C,0,Ne), 88T51(H), 88TSS(H ), 88T64(H), 88T65(H), 89T6(He™),
89T10(He,Li), 89T14(Li), 89T24(He), 89T32(He), 89T45(Hy)
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L= I~ I = e
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2 a8 a0 oW
i

: B4E52(He,Ne,Ar)
: 86E58(Cs}

1 : 69E1(N,), 76ES(He,Ar), 7T9E9(Li); 81T32(Li), 82T8(Li"), 82T9(Li"),
2

AW N

82E40(H,), B4E48(Li"), 85E24(Mg,Ca,Sr,Ba), 86E74(He), 87TESS(H ),
88E52{Ar,Kr)

; 7T6T8(Li), 80T10(H), 82T19(H), 83T24(Ca), 84TS({H), 84T49(Li), .
84T55(Na), 86T38(He), 86T55(Na), 86T59(He), 87T8(Li‘*), 88T17(H),
88T54 (Li), 88T55(Be™)

: 82T10(H), 82E40(H,)

; 54T2(H), 80T1O(H), 82T19(H), 84T5(H), 84T43(H), 85Ti8(H), 86T47(Li},
87T28{H)

: T9E15(Na,K,Cs), 82E29(C,Ne,Ar), 82E40(H,}, 87TE53(He)

; TTTS(H}, 77T12{(H}, 7TT13(H}, 78T11(H), 78T20{He), 79T30(H), T9T31({H),
80T4(H), 80T10(H), 81T6(H), 81T8(H)}, 81T12(H), 81T14(C,N), 81T20(C,Ne),
81T29(H), 81T30(H), 82T3(H), 82T4(Ne9+). 82T6(H), 82T10{H)}, 82T14(H),
82T24(H), 82T27(H), 82T32(H), 82T33(H), 83T13(H), 83T16(H), 83T20(H}, <
83T25(H), 84T5(H), 84T11(H,H(2s)), 84T43(H), 84T52(H,He,Li,Be,B,C,Ne,
Na,Mg,K,Ar,Cs), 84T53(He), 84T54(H), 85T2(Li,Na), 85T6(H), 85T52(He), .
85T54 (He), 86T13(He), 86T16(C), 86T28(He), 86T46(He), 86T52(H),

86T77(C,N), 87T5(H), 87T6(H(2s)), 87T22(He), 87T25(He), 88T6 (Hej,
88T39(C,0,Ne}, 88T51(H), 89T41(Li)

: 79E17(He,Ne}, 88El14(He)

: 54T1(H), 86T60(H), 88T55(Li), 89T6(Be™)

: 78T20(He), 86TBO(H), 88T53(H)

: TTT4(H), TTTS(H}, TTT$(H), T7T12(H), T7T18(H), 78T3(H), 78T1i(H),

79T10(H(2s)), 7TITIO(H), 79T31(H), 80T4(H), 81T8(H), 81T30(H), 82T2(H),
82T24(H), 82T27(H), 83T20{H), 83T25(H), 83T30(Be), 84T22{H}, 84T37(H),
84T53(He), 84T54(H), 84T57(H), 85T58(H), 86T45(He), 87T5(H),

1 : 83E23(0,)
2 : 86E47(H"); 54T2(H), 80TS(H), 80T30(H) .
3 : 71El{He), TTE2(He), 82E12(He), 83E30(He)
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Qoo a6
n

: TTT13(H), TTT16(He}, 78T12{H), 78T20(He), 80T30(H), 89T6(B%")

: 82E12(He)

; T7T13(H), 80T30(H)

: 7TTE4{He), B2E12(He}, 87E27(He)

; TTT5(H), 77T9{H), 77T12(H), 77T13(H), 78T11{(H}, T9T30(H}, 79T31(H),
79T32(H), 80T4(H), 80T30(H}, 81T8(H), 81T12(H), 81T30(H), 82T2(H),
82T24(H), 82T32(H), 83T25{H}, 84T22(H), 84T37(H), 84TH4(H), 85T64(H),
8TT5{H), B8TH7(Al)

: 86E25(He,Ne,Ar,Kr,Xe)
: T9E15(Na,K,Cs)

1 : 68E1(C), T8E16(Ar,H,,Ny,0,,C0,C05), T9E3(Ne), T9E15(Na,K,Cs),

83E53(Li,H,y), 87TE18(Li,Na)
; 82T1S(H), 84T31(H,He}

: 7T6E15(He,Ne), 82E40(Hsy)}, 83E27(He,Ne,Ar), 83E28(He,Ne,Ar,Kr,Xe,Hg, 5,

N5,04,N0,C05,80,,N04, N, CHy, Colly ), 83E53(Li,Hy). 83ES5(H), 84E33(H)
: T5T3(H), 77T6(H), 78T20(H), 80T6(H,He), 82T19(H), 83T19(H),
84E11(Li), 84T31(H,He), 84T43(H)

: 76E3(He,Ne,Ar), B82E12(He}, 82E18(He}, 82F40(H,), 83E27{He),

83E53(Li,H,), 83E55(H), 84E12(Li), 84E33(H), 85E19(H.H,), 86ELL(H,H,),
86E4T(H™), 88E2(He,Ne.Ar Kr.Xe,H,N5,05)

; T6T2(H}, TTT6(H), TTT13(H), 78T20(H,He), 79T39(H), 80T6(H,He),
80T7(H,He), 80T30(H), 81T18(H), 82T1(H), 83T19(H), 83T29(H), 84T7(H),
84T31(H,He), 84T43(H), 86T20(H), 87T67(Li), 88T50(H), 88T51(H),
89T21(H)

: 70E4(He,Ne,Ar), 76El(He}, T6E3(He,Ne,Ar), 77E2(He), 82E5(He,H2),

82F12(He), B2E40(Hy), 83E1(H), 83ES(H,), 83ELL(He,Li,H,), 83E37(He),
83E51(Hy), 83ES5(H), 84E6(Hp), 84E12(Li), 84E14(Li), 84E51(C,CHy,CyHy,
CoHy), 85E14(Li), 85E16(He,Ne,Ar,Xe), 85E20(H), 85E28(H), 85E29(H,He,
Hy), 86ESS5(He), 87E30(He), 8TE42(H,H,), 8TE46(He,Ar,Xe,H,),
88E2(He,Ne,Ar,Kr,Xe,H,N5,05)

; 76T3(H), 7T7T13(H), 77T16(He), 78T12(H), 80T7(H,He), 80T15(He),
80T30(H), 81T15(H), 84T21(H,Li), 84T27(H), 84T31(H,He), 84T32(He),
84T33(He), 84T43(H), 84T62(He), 85T15(He,H,), 85T20(H,H,), 85T21(H),
85T36(He), 86T7(Ne), 86T15(He), 86T21(He), 87T21(H), 87T54(He),
88T8(H,). 88T30(H), 89T6(C>*)
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. 76E3(He,Ne,Ar), 81E9(He), 82E12(He), 83EL(H), 83E37(He), 83ES5(H),
84E12(Li), 84E51(C,CHy,CoHg,CoHy), 8SESL(H,Hy), 8TE42(H,H,), 88E2(He,
Ne,Ar,Kr,Xe,H,N5,05), 88E57{He), 88E64(Ar),

. 76T3(H), 77T13(H), 80T30(H), 81T33(H), 84T31(H,He), 84T32(He},
86T30 (He)

: TTE4(He), 81E1(H,), 81E9(He), 82E12(He), 82E26(He), 83EL(H), 83E2(H),
83E4(He), 83E12(He), 83E14(Ti), 83E55(H), 84E12(Li), 84E19(He,Ne,Ar,
Hy), 84T43(H), 84E51(C,CH,,CoHg,CoHy), 85E2(Au), 85E27(H),
85E30(He,Hy), 85E50(H,H,), 85ES1(H.Hy), 86E30(He), BTES(He,Ar,Xe,Hy),
87E42(H,H,), 87TE44(He, Ar,Xe,H,), 8TES8(H), 88E2(He,Ne,Ar.Kr,Xe,H Ny,
0o), 88E23(H), 88E46(Ne), 88E64(Ar), 89E27(H,Hy), 89E41(H,)

. 73T1(Ar), 75T1(Ar), 76T3(H), 76T5(H), 76T6(H}, TTT4(H), 7TI5(H),
TTT13(H), TTTI5(H), T7T17(H}, 78T7(Ne,Ar,Kr), T8TL1(H), 78T21(H),
T9T1(H), 79T10(H(2s)), T9T14(H), T9T27(Cu), 79T30(H), TIT3L(H),
T9T32(H), 80T3(Ar), 80T9(H), S80T30(H), 81T5(He), 81T8(H), BITIZ2(H),
81T17(H), 81T19(H), 81T30(H), 82T2(H), 82T5(H), 82T11(H), 82T15(H),
82T16(H), 82T17(H), 82T29(H), 82T32(H), 83T13(H), 83T1T(H), 83T20(H},
83T22(H), 83T23(H), 83T30(C), 83T32(H,Hy), 84T20(H), 84T22(H),

84T26 (H), 84T31(H,He), 84T32(He), 84T33(He), 84T37(H), 84T48(H),
84T53 (He), 84T54(H), 85T3(A1-U), 85T13(H), 85T25(A112% cu?d* ag?6%),
85T34 (H), 85T36(He), 85T60(AL,Ni,Cu,Ag,Ta,Au), 85T64(H), 86T11(H),
86T13(He), 86T32(Ne), 86T33(Ne), 86T35(He), 86T40(H,Hy), 86T76(He),
87T5(H), 87TT6(H(2s)), 87T12{z=12-92), 87T25(He), 87T35(He),
87T37(H,He), 87TT44(He), 87T59(z=15-92), 88T32(H), 88T5T(Al), 89T34(H),
89T37(AL,Cu,Ag,Ta,Au), 89T39(H)

: B8E1(N), T6E4(He,Ne,Ar), 7T7E5(Cs), T9E25(Ar,H,,N,,04,C0,NO,C05),

80E8 (He,Ne,Ar,Kr,Xe), 80E22(Ne), B84E32{Ar,Air), 85E7(Cs), 87E18(Li,Na),
88E30 (HgCl,HgBr ,Hgl), 89E48(07)

; 62T1(H), 79T7(H), 84T31(H,HBe}, 85T53(N)

: T8E4(He), T9E21{He,Ne), T9E22(He,Ne,Ar), 82E40(H,), 83E27(He,Ne),
83E32(H), 84E11(Li), 84E28(He,Ne,Ar,Kr,Xe,H,,N,), 85E72(H,H,),
86E1(Li), 86E6(He), 86ET9(Kr,Xe), 8TETT(H,,N,), 88E42(H,)

; 7TT6(H), 80T6(H,He), 80T7(H,He), 81T18(H), 83T19{(H), 84T31i(H,He},
86T3(H)

: 82E40(H,), 84E11(L1), 86EL1(H,H,), 86E64(H,), 8TETT(H,,N5), 88E8(H,),
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89E30 (H)

: TTT7(H), 77T13(H), T8T20(H), 79T20(H), 79T39(H)}, 80T6(H,He),
80T7(H,He), 80T22(H), 80T30(H), 81T15(H). 83T3(H), 83T19(H), 83T29(H),
84T6(H), 84T31(H,He), BAT43(H), B4T44(H), 85T20(H,H,), B5T55(H),

86T74 (H)

: 82F12(He), 82F18(He), 82E40(H,), 87E30(He), 87ET7(Hy,N,), 89E30(H)

. 76T3(H), T7T13(H), 80T7(H,He). 80T30(H), 84T31(H,He), 84T43(H),
84T64 (1)

. 7TTE2(He), B1E15(He,Ne,Ar,H,,CH,,NHg), 82E12(He), 82E40(H,). 83E1(H),
83E37(He), 85E13(He,H,), 85E25(H,H,), 85E28(H), 8SE29(H,He,Hy),
87E10(He), 87E30(He), 8TE42(H,H,), 88E50(He,H,), 88E57(He), 89E12(He),
89E30 (H)

. 76T3(H). TTT13{(H), 80T30(H), BLT33(H), 84T27(H), 84T31(H,He),
84T32(He), 84T43(H), 85T20(H,Hy), 85T21(H), 86T18(H.H,), 87TT2(He),
88T8(He), 88T30(H), 89T3(He), 89T6(N?")

: 81E9(He), 82E12(He), 83EL(H), 83E2(H), 83E12(He H,), B83E3T(He),
B4E10(He,H,), 85E12(He,H,), 85E30(He,H,), 85E32(He), 85ESL(H,H,),
BTE8(He,Ar), BTE42(H,H,), 87E44(He,Ar), 8TESS(Ar), 88EST(He),

89E50 (He)

. 76T3(H), 77T13(H), 80T30(H), BAT31(H,He), 84T32(He)

: 73Ei(He,Ne), 77E4(He), 79E5(Al), 81E9(He), 81E10{Ti), 82Ei2(He),

82E36(He), 83EL(H), 83E2(H), 83E14(Ti), 84ES{(He,Hy), 85E12(He,H,),
85E27(H), 85ES50(H,H,), 85E51(H,Hy), 86E49(He), 87TE8(He,Ar,Xe,H,),
87E12(He), 87TE42(H,H,), 87E44(He,Ar,Xe,H,), 87ES8(H), 8TE62(He,H,),
87E63 (Ar,Xe), 88E4(He,Ar,H,), 88E39(He,Ne,H,)

; 73T1(Ar), 75T1(Ar), 76T3(H), 76T5(H), 7T6T6(H), 77T5(H), TTT13(H},
78T7{Ne,Ar,Kr), 78T11(H), 81T30(H), 83T20(H), 83T22(H), 83T32(H,),
84T20(H), 84T22(H), 84T31(H,He), 84T32(He), 84T37(H), 85T64(H),
86T40(H,H,), 86T54(H), 87T3(He), 87T37(H,He), 8TT48(H), 88T5T(Al),
89T38 (He)

: 79Ei5(Na,K,Cs)
1 : 78E15(Ar,Hs,N5,05,C0,N0,C05), TIE15{(Na,K,Cs), BOE8(He,Ne,Ar,Kr,Xe),

81E14(He), 83E52(Li), 83ES3(Li,Hg), 84E32{Ar,Air), 87TE18(Li,Na),
87E82(0), 89E36{N5), 89E48(07)
; 63T1(H), 80T8(H), 84T31{H,He}
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: T6E15(He), 78E4(He), 81E14(He), 81E23(0,), 82E6(H), 83E28(He,Ne,Ar,
Kr,Xe,Hg,Hy,Ny,0,,%0,00,,50,, N0y, Ny, CHy ,CoHl,), 83ES3(Li,Hy), 83ESS(H),
85E42(He,Hy,N), 87E39(He), 88E25(He,Ne,Ar.Hg,Dy,Ny,0,), B9ES(He),
89E16(Hy)

; T9T6(H), 80T6(H,He), 80T35(He), 83T19(H), 84TT(H), 84T31(H,He),
84T43(H), 84T60(He), 87T27(He)

: 81El4(He), 81E23{0,), 82E6(H), 83E53(Li,Hy), 83E55(H), 84E12(Li),
88ES8(H), 89E5(He), 89E16(H,)

; 7TTT13(H), 78Ti5(He,N), 80T6(H,He), 8OTT(H,He), 80T30(H), 81T40(H),
83T4(H), 83T19(H), 83T35(H), 83T42(H), B84T31(H,He), 84T43(H), 88T52(H)
: 81E14(He), 83E55(H), 84E12(Li), 87E7(H,H,), 89E5(He)

; T6T3(H), 77T13(H}, 80T7(H,He), 80T30(H), 84E11(Li), 84T31(H,He),
84T43(H), 88T21(H)

: 80E4(He), 81E14(He), 82E12(He), 82E18(He}, 83E55(H), 84E12(Li),

86E57(He), 87TE30(He), 8TETO(He), 88E21(Ne), 88E57{(He), B89ES5(He),
89E10(He,Ne ,Ar ,Kr,Hy), 89E25(H)
; T6T3(H)}, 7T7T13(H), 80T30(H), B84T31(H,He)

: TTE2(He), 80E4(He), 80E20(C,Al), 81E14(He), 82El12(He), 8SE1(H),

83E4(He), 83E12(He,H,), 83E37(He), 83ES5(H), 84E12(Li), 85E28(H),
85E29 (H,He,Hy), 8SE30(He,Ar,Hy), 86E55(He), 87E8(He,Ne,Ar Kr,Xe,Hy),
87E27(He), 87E42(H,Hy), 8TE44(Ar,Kr,Hy), 87TE46(He,Ar,Xe,H,), 87ET0(He),
87E99 (He), 88E5(Hy), 88E35(He), 88E57(He), 89ELO(He,Ne,Ar,Kr,Hy),
89E12(He), 89E39(He), 89E50(He)

; T6T3(H), TTT13(H), 78Ti5(He,N), 80T30(H), 81T33(H), 84T27(H),
84T31(H,He), 84T32(He), 84T43{H), 85T21(H), 86Tl8(H,H2}, 86T30(He},
87T49(He), 88T30(H), 89T6({0°*)

: 80E4(He), 80E20(C,Al)}, 81ES(He}, 81El14{He)}, 82E12(He), 82E36{He},

83E1(H), 85E51(H,H2), 86E49(He), 87E8(He,H2), 87E27(He}, 87E42(H,H2),
87E44(He,H2), 87E70(He}, SSES(HG,HZ), 88E21(Ne), 88E57(He),

89E10 (He,Ne,Ar,Kr,H,)

s T6T3(H), 7TTT13(H), 84T31(H,He), 84T32(He)

: T6E13(He,Hy,Ny,04,CaHg), 76El4(He,Hy,N5,05,CqHg), TTE4(He), 79E5(AL),
80E4(He), 80E20(C,Al), 81E1(H2), 81E9(He), 81E14(He}, 82E12(He),
82E26 (He), 83E1(H), 83E2(H), 83E4(He), 83E6(He), 83E14(Ti), 85E2(Au),
85E10(H2), 85E27(H), 85E50(H,H2), 85E51(H,H2), 86E30{He),
87E8(He,Ar,Xe,H2), 87E27 (He)}, 87E31(H), 87E42(H,H2), 87E44 (He,Ar},
8TES8(H), 87E62(He,H2), 8TETO(He), 88E21(Ne), 89E10(He,Ne,Ar,Kr,H2),
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89E27(H,Hy), 89E41(H,), 89E45(He)

: T3T1(Ar), 7T5T1(Ar), 76T3(H), 76T6(H), 7TT4(H), T7T5(H), 7T7TI(H),
7710(Ag), T7T13(H), 78Ti(H), 78T3(H), 78T7(Ne,Ar,Kr), 78Til(H),
78T13(H), 78T15(He,N), 79T1(H), T9T9(H,He), 79T10(H(2s)), 79T27(Cu),
79T31(H), T9T32(H), TIT34(H), 80T13(H), 81T5(He), 81T19(H), 81T30(H),
81T37(He), 83T17(H), 83T22(H). 83T23(H), 83T30(0), 83T32(H,).
83T36(H), 84T20(H), 84T22(H), 84T31(H,He), 84T32(He), 84T37(H),
84T43(H), 84T48(H), 84T53(He), 85T26(He), 85T27(C), 85T35(He),
B5T64(H), 86T7(Ne), 86T33(Ne), 86T35(He), 86T13(He), 86T76(He),
87T22(He), 87T25(He), 87T37(H,He), 87T38(He), 87T68(He), 88T30(H),
88T32(H), 88T35(H), 88T45(Ag), 88T5T(Al), 89T39(H)

: 88E40(Ne,N,)
: 88E60(He,Ne,Ar,Kr,Xe)
: B2E12(He}, 84FE45(He), 85ET3{He,Ne,LAr}, 88E47(H2), 88EL7 (He),

89E62 (He,Hy)
; 89T11(Hy)

: 82E12(He}, 83E50(He}, 84E34(He,Ne), 84F45(He), 88E57(He}

; T8T15{Ar), 84T32(He)

: 78E12(He), 81E9(He), 82E12(He), 82E31(Ne)}, 82E35(He), 84E45(He},

85E51(H,Hy), 86E22(Ne), 89E55(H,)
; 84T32(He), 85T19(Ne)

: T7E4(He), 78E11(Si), 79E5{Al)}, 81E9(He), 81E10{Ti), 82E35(He),

83E14(Ti), 85E50(H,H,), 85E51(H,Hy)}, 86E22(Ne), 8TE25(Ne)

s T3T1(Ar), 75T1({Ar), 77T4(H), 77T5{(H), 78T7(Ne,Ar,Kr), 79T18&(Ne),
80T20(Ar), 81T16(Ar), 81T30(H)}, 83T20(H), 83T22(H), 85T64(H),
87T37(H,He)

: TOE2(N,), TOE3(Ar), 74E2(Cs), T7E5(Cs), 77E10(He,Ar,H,), 77E11(He),

78E13(He,Ne,Ar,Kr,Xe), 78E14(He,Ne,Ar,Kr,Xe), 79E8(Ar), BOE7(Ne),
80E13(He,Xe,H2), 81E17(02), 82E3(He,Ne,Ar), 82E11(Ne), 82E33(Li),
83E23(02), 83E33(Xe), 83E43(Ne,Xe), 83ESZ2(Li), 85ES(Li}, 87E18(Li,Na)
; 62T1(Ne), 85T56(Ne), 87T1(Na), 87T6%(Hg)

: TOE3(Ar), TTE10(He,Ar,Hy), 77El1{He), 78E4(Ne,Ar), 78E9{He,Ne,Ar,Kr,

Xe), T8E13(lHe,Ne,Ar,Kr,Xe), 79E7(He,Ne,Ar, Kr,Xe), 80E13(He,Xe,H,),
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: 81E7{He), B2E38(Ne), 83E8(Ne), 83E9(He), 83El3{He,Ne,Ar,Kr,Xe)},

80E16(Xe), 80E19{(He,Ne,Ar,Kr,Xe), 81E7(He), 82E3(He,Ne,Ar), 82E4(Xe},
83E8(Ne), 83E9{He), 83E13(He,Ne,Ar,Kr,Xe), 83E20(Xe), 83E23(05),

83E24 (He), 83E25(He,Hy), 83E28(He,Ne,Ar,Kr,Xe,Hg,Hy,Ng,049,N0,C0,,50,,
NO,,NHg,CHy,Colly), 83E33(Xe), 83E43(Ne,Xe), 83E52(Li), 84E20(Hy),
84E23(Xe}, 84E27{He}, 84E30{He,Ne,Ar), 84E47(Li}, 85EL15({H.H,),
86E1({Li), 86E10(Ne), 88E48(Li), 89E19(H2}, 89E47(N2)

; T9T6(H), 80T6(H,He), 80TT{H,He), 83T19(H), 84T43(H), 85T23(Ne)

: 70E3(Ar), 77E10(He,Ar,H,}, 77E11(He}, 78E13(He,Ne ,Ar,Kr,Xe},
80E13(He,Xe,H2), 81E7{He), 82E3(He,Ne,Ar), 82E38{(Ne), 83E8(Ne},
83E9(He), 83E13(He,Ne,Ar,Kr,Xe), 83E24(He}, 83E25(He,H,), 83E33(Xe),
83E43(Ne,Xe), 84E20(Hs), 84E27(He), 84E40(He)}, 84E47(Li), 85E15(H,Hy),
86E10{Ne), 87E71(He), B88E58{H), 89E37{He,Ne)

: 80T6(H,He), 80T7(H,He), B83T19{H), 84T43(H),

: TOE3(Ar), TTElO(He,Ar,Hz), 77E11{He), 78E13{He,Ne,Ar,Kr,Xe), 81E4(He),
81E7(He), B82E3(He,Ne,Ar), 82E38(Ne), 83E8(Ne}, 83E9(He), 83E13(He,Ne,
Ar,Kr,Xe), 83E24(He}, 83E25{He.H2}, 83E43(Ne,Xe}, 84E20(H2), 84E27(He),
84E36(Ne), 84E40(He), 84F47(L1), 85E15(H,H2), 86E21(D,D2), 87E71{He) .
; 80TT(H,He), 84T43(H), 88T58(He)

83E24 (He), 83E25(He,Hy), 83E43(Ne,Xe), 84E20(H,), 84E27(He), 84E40(He},
84E47(Li), 85E15(H,H,), 86E21(D,D,y), 87E71(He), 88E31(Na)

; 84T43(H)

: 81E7(He}, 82E38(Ne), 83E8(Ne), 83E9(He), 83El2{He), 83E13tHe;Ne,Ar,
Kr,Xe), 83E43(Ne,Xe), 84E27(He), 84E3%9(He), 84E40(He), B4E4T{Li),
85E15(H,Hy), 85E30(He), 86E21(D,Do), 87E71(He), 88E31(Na), 88E57(He),
89E1 (He)

; 89T28(He)

: 82F12(He), 82E38(Ne), 83E9(He)}, 83E13(He,Ne,Ar,Kr,Xe), 83E43{Ne,Xe),

84E27(He), 84E40(He), 84E45(He), 85E15(H,H,), 86E1T(Hy), 86E21(D,Dy),
86E48(He), 86E49(He), 88E31(Na), 88E44(Ne}

: 81E3(Ne), 81E15(He,Ne,Ar,H,,CH,,NHg}, 82El(He,Ne,Ar,Xe,CHy), 82E12(He],
82E38(Ne), B3E1(H), 83ES(He), B3E43(Ne,Xe), 84E27(He), 84E40{ille},

84E45(He), 85E10(H2), 85E11(He,H2), 85E31(He), 85E45{Na), 86El4(He},
86E49(He), 8TE8(He), 87E42(H,H2), 87E44 (He ,Ar), 87E62(He,H2).

88E31(Na), 8RE57{He), 8SE12(le) *
; 84T32(He), B8RT30(H)

: 82E12{He), 82E20(He,Ne,Ar,Xe), 82E38(Ne), 83E1(H), 83E43({Ne,Xe}, .
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84E45(He), 85E51(H,H,), 85E7L(Hy), 87E42(H,Hy), 8TE44(He),

87690 (°He, %Hle), 88E31(Na), 88ES6(He,H,)

. 84T32(He), 8TT38(H,)

T3E1(He,Ne), 81E15(He,Ne,Ar,H,,CH, NHg), 81E20(Ne), 82E15(He,Ne,Hy, Ny,
0,,CHy), 82E20(He,Ne,Ar,Xe), 82E38(Ne), 83E1(H), 83E4(He), 83E43(Ne,Xe),
85E50 (H,Hy), 85ES1(H.Hy), 87E90(°He,%He), 88E31(Na), 89E60(He,Ne,Ar)

: 7T6T6(H), 7TT4(H), TTT5(H), 77T13(H), 79T31(H), 79T35(H), 80T13(H),
80T23(H), 80T24(H,Cu28*), 81T30(H), 83T15(H), 83T20(H), 83T22(H),
83T30(Ne), 83T32(H,), 84T48(H), 85T3(Al-U), 85T16(Ne”",zn2%" 509",
169* Th89%), ssT25(a112%,Cu?8*,4e%6%), 85T26(He), 85T41(He),

85T47 (He,Ne), 85T60(Al,Ni,Cu,Ag,Ta,Au), 85T64(H), 86T11(H),

86T26 (Be3¥,A112% cu28* AuT8%) g7T12(2=12-92), 87T14(Al,Zn,Ag,Ta,U),
87T35(He), 87T41(Al,Zn,Ag,Ta,U), 87T59(z=15-92), 88T48(Al,Zn,Ag,Ta,U),
89T31(Be), 89T37(Cu,Ag,Ta,Au)

: B4E52(He,Ne,Ar), 86E53(Hy,Dy,N5,0,,C0,C05,CHy)
1 89E1(Ny), T6ET(Ne), 79E16(Ne), 84E5(Na,Na(3p)), 86E12(Na), 8TE59(0")

; 78T8&{(Na), 84T55(Li}, 86TH{H ), 86T10(H), 86T27(H )}, B86T47(Na),
86T55{Li), 87T1{¥Na)

: 83T20(H)

1 : TOE1{Ne,Ar,N,), TBE7(Mg), B82E27(Ca), 88El4(He}

: 78ET(Mg), B0E2(Mg), 83E28(He,Ne,Ar,Kr,Xe,Hg,Hq,N5,05,N0,C05,504,N0,,

; 54T1(H), 78T20(H), 80T7(H,He), 80TS({H), 89T6(Mg")

3 : 78T20(He), 80T7(H,He)

4 : 80T7(H,He)
6 : 84T35(H)
12 : 81E10(Ti), 83E14(Ti)
; TTT5(H), 81T30(H), 83T8(H), 83T20(H), 83T22(H), 86T32(Ne)
1 : 73E2(He,N,)
2 : 85E56(H,H,)

: 54T2(H)
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: 85E56(H,Hy)

; D4T2(H), 78T20{(He), 86T43(H), 88T22(H), 89T6(A12+)

: 85E56(H,Hy)

: 85E56 (H, Hy)

: 85E56(H,H,)

: 85E56(H,Hy)

: 85E10(H,), 85E46(H,), 85E56(H,Hy) .
: 85E56(H,Hy)

: 85E56(H,H,)

: 85E17(He,Hy), 88E56(He,H,)

81E10(Ti)
; 83T8(H), 83T20(H), 83T22(H), 88E56{He)

: 80T34(H"), 82T3T(H")

: 54T1(H), 76TT(H), 78T20(H), 80T34(He*), 82T36(H)

: 80T7(H,He), 85T63(He") .
: 80TT(H,He), 85T63(He), 88T21(H), 89T6(Si°")

: 87E27(He) .
: 85E21{He), 85E24(He)

; 83T6(He),

87E27 (He)

; 84T4(Ar), 88T43(He)

81E10(Ti), 83E14(Ti), 87E2T(He)

s 76T6(H), 77T5(H), 77T13(H), 79T3L(H), 80T13(H), 81T30(H), 82T32(H),
83T8(H), 83T20(H), 83T22(H), 84T4(Ar), 88T35(H),

89143 (5i1%%)

: 84E32(Ar,Air)
: 8916 (P%*)
: 83T8(H)

0 : 7T9E15(Na,K,Cs) v
1 : 79E15({Na,K,Cs)
2 ¢ 80T7T(H,He), 81TT(H)
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Ar

3 : 80T7(H,He)
4 : 8OTT(H,He)
6 : 89T6(S>*)

11
13

14 :
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1 82E12(He), 84E25(He)
: B1E18{Ar), 82F12(He), 82E34(Ar), 84E25(He), 85E66(He), 86E3(He),

88E36 (H,)

; 89T4(He,Hq)
81E18(Ar)

B1E18(Ar), 87E66(H,)

; 85T19(Ar), 88T44(H,)

: 81E10(Ti), 81E18(Ar), 83E14(Ti), 87E67(Ar)

; TTT5(H), 81T30(H), 83T8(H), 83T20(H), 84T29{C), 85T27(Ne),
89T18(z=10-92)

: 8BE74(Na,Mg,Ar), 88E22(He,Ne,Ar,Kr,Xe), 88E40(Ar)
: 88FE19(He)

: 88E19(He,Ne,Ar,Kr,Xe)

: 86E30(He)

: 89E58(C)

: 89E58(C,

: 83E14(Ti), 8BET6(Ti), B9E5S8(C)

; 78T7(Ne,Ar,Kr), 83T8(H)}, 83T22(H)

: TOE2{N5), 74E2{(Cs}, T6E9(Ar), TTE5(Cs), 78E4(Ar), 78E13(He,Ne,Ar,Kr,

Xe). 78E14(He,Ne,Ar,Kr,Xe), 80E7(Ar), 80EL1(Ar), BE5(Ar), 81E17(0,),
82E8 (He,Ne), 82E11(Ar), 83E23(0,), 83E30(N,), 83E33(Xe}, 84E3(Ar),
86E8(Ne,Ar,Kr), 86E34(Ny), 86E35(Ny), 86E41(N,0,), 87ELT(He,Ar,H,),
8TE18(Li,Na), 8TE97(H,S,CSy,NO,), 88E72(H,), 88E32(Hy,N,,C0),
BBE34(Ny), BBE48(Li). 89E44(H ), 89E49(Hy,N5,05,C0), 8YES9(N,)

; 62T1(Ar), 86T8(Hy), 86T64(N,), 86T65(Hy), 87T1(Na), 8TT63(H),
89T12(N,)

: T5E4(Ar), T6E6 (Kr,N5), T6E9(Ar), T7E9(Ne,Ar,Kr), 78E4(He,Ne,Kr),

78E13(He,Ne,Ar ,Kr,Xe), 7T9ET7(He,Ne,Ar,Kr,Xe), 80E3{Ar}, 80E6{He,Ne,Ar),
80E9(Na), 80E10{Na), 80E19(He,Ne,Ar,Kr,Xe), 81E7(He), B1E8(He,Ne, Ar,
Xe), 81Ell{He,Xe), B81E13(Ne), 81E22(N2), 82E8 (He,Ne), 82E16(Ar,Kr,Xe),
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82E21(Na), 83E9(Li), 83E13(Ar,Xe), 83E17{He,Ne,Ar), 83E21(He),
83E23(02), 83E24(He), 83E27(He,Ne), B83E28(He,Ne,Ar,.Kr,Xe,Hg,Hy,No,05,
NO,C0,,80,,N05,NHg,CHy, Colly) , 83E30(Ny), 83E33(Xe), 83E48(Ng,05,C0,C0p,
CH4,C2H6), 83E49{Ar), 84E3(Ar}, 84E20(H2}, 84E27(He), 84E28(He,Ne,Ar,
Kr,Xe,Hy,Ny), 84E47(Li), 84ES3(He), 85EL5(H,H,), 85E40(He,Ne,Ar),
85E48(Ar), 85ES7(Ar), 86E1{Li), 86E8(Ne,Ar,Kr), 86E31{He,H2),
86E44{Ar), 8TE13{Ar), 87TE21(K), 87E38{He,Ne,Ar,Kr,Xe,02.NO,NZO,NH3,C02,
CHy,CoHg, 1-C4Hg, CgHg). 88E29(He), 89E32(He), 89E44(H ), 89ES6(Li,Na,
Mg,K}

; 85T23(Ne), 86T29(He), 86T67(He). 86T50(He), 87T64({He)

: TSE4(Ar}, T6E6(Kr,N,), 76E10(He), 78El(He), 82E8(He,Ne), T8E4(He},

78E13(He,Ne,Ar,Kr,Xe), 8S80E3(Ar), 81E7{(He), 81E8{He,Ne,Ar,Xe),
81E13(Ne), 83E4(Dy}, 83E9(He,Li), 83E13(Ar,Xe), 83E21(He), 83E24(He},
83E33(Xe), 83E38(He), 83E55(H), 84E3(Ar), 84E20(H,), 84E24(Ar),
84E27(He), 84E29{He), 84E47(Li), 85E15(H,H,), 85E38(H,), 85E43(He,Ne,
Ar,Kr), 85E58(He,Ne,Ar,Kr}, 86E8(Ne,Ar,Kr), 86E26(He,Ne,Ar,Kr,Xe),
86E31(He,H,;), B6E69(He), 8TE13(Ar), 87E41(Ar3+). 87E81(Ar),
89E35(Ar,Kr), 89E37(Ne,Ar), 89E44(H )

: 75E4(Ar), 76E6(Kr,N2), 76E10{(He), 78E1{He), T8E13(He,Ne,Ar,Kr,Xe),

80E3{Ar), 81E7(He), 81E8(He,Ne,Ar,Xe), 81E13(Ne), 83E4(Dy),
83E9(He,Li), 83E13(Ar,Xe), 83E24(He), 83E38(He), 83E55(H), 84E3(Ar),
84E20{H2), 84E27(He), 84F47(Li), 85E8(Ar), 85E15(H,H2),
85E58{He,Ne,Ar ,Kr)}, 86E8(Ne,Ar,Kr),. 86E21(D,D2), 86831(He,H2),

86E38 (He,Hs), 86E63(He), 87EL(H), 8TE13(Ar), 87E52(H,He,Hs),
88E63(He, Ne,Ar,Kr), 89E15{Ar), 89E44(H ), 89E63(Ar)

: 75E4(Ar), 76E8(Kr,N2), 76E10{He)}, 78E1{He), 7T8FE13{He,Ne Ar,Kr,Xe},

80E3(Ar), 81E7(He), 81E8(He,Ne,Ar,Xe), 81E13(Ne}, 83E4(D,),
83ES(He,Li), 83E13(Ar,Xe), 83E24{He), 83E38(He), 83E55(H), 84E3(Ar),
84E20(Hy), 84E27(He), 84F47{L1), B5E8(Ar), 8SE15(H,H5), 86E8(Ne,Ar,Kr),
86E21(D.Dy), 86E31(He,H,), 86E38(He,H,), 86E69(He}, 8TE13(Ar),
87TE52(H,He,Hy), 88E15(D), 88E63 (He,Ne ,Ar ,Kr), 89E44(H ),

: T5E4(Ar), 75E6(Ne,Ar,Kr,Xe,No), T6E6(Kr,N5), 76E10(He), 78El(He},

78E13 (He,Ne,Ar,Kr,Xe), 79E4(He,Ne,Ar,Kr,Xe), 80E3{Ar), 80E5(H,),
80E15(He), 81ET7{He), 81E8(He,Ne,Ar,Xe), 81E13{¥e), 83E4(D2),
83FE9(He,Li), 83E13(Ar,Xe), 83E24(He), 83E38{He), 83E55(H}, 84E3{Arj},
84E20(H,), 84E27(He), 84E35(Ne,Ar), 84E47(Li), 85E8(Ar), 85EL5(H,Hy),
85E39(Ne,Ar,Xe), 85E54(Ne,Ar,Xe), 86E8(Ne,Ar,Kr), 86E21(D,Ds),
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10 :

11 :

12
13

16

18 :

86E31(He,Hy), 86E38(He,H,), 86E69(He), 8TEL(H,Hp), 8TE16(Ar),
BTE52(H,He,H,), 89E1(He), 89E44(H ), 89E63(Ar)
: 78T4(He,Ar), 83T31(He), 84T35(H), 88T28(D), 89T29(He), 89T30(H)

: T5E4(Ar), 76E8(Kr,N,5), T6E10{He), 78E1{He), 78E13(He,Ne, Ar,Kr,Xe)},

80E3(Ar), 81ET7(He), 81E8(He,Ne,Ar,Xe), 81E13(Ne), 83E4(He), 83E9(Li},
83E13(Ar,Xe), 83E24(He), 83E38(He), 83ES55(H), 84E3{Ar), 84E20(H,),
84E27 (He), 84E47(Li), 85E8({Ar}, 85E15(H,H2), 85E39(Ne,Ar,Xe),

85E54 (Ne,Ar,Xe), 86E8(Ne,Ar,Kr), 86E21(D,D,}, 86E31(He,Hoy).
86E38(He.H2), 86E69(He), BTEI6(Ar), 87E4T(He), 8TE48(He}, 89E44(H ™)

; T78T4{He,Ar)

: 76E10{He), 78E13(He,Ne,Ar,Kr,Xe), BOE3(Ar}, 81E7{He), B81E8(He,Ne,Ar,

Xe), 81E13(Ne), B3E4(D,). 83E9{Li}, B3E13(Ar,Xe), 83E55(H), B4E3{Ar),

84E27 (He), 84E4T(Li), BSE8(Ar), 85E15(M,H,), B5E39(Ne,Ar,Xe},

85E54 (Ne,Ar,Xe), 86EB(Ne,Ar,Kr), 86E21(D,Ds5), 86E38(He,H,), 86E69(He},
87E15(Ar), 8TE16(Ar), 87E80(He,H,), 89E8(H,), 89E9(He,Ho), 89E44(H ),

89E63(Ar)

; 85T3(He), 88T8B(He,Ne,Ar,Kr,Xe,D,), 88T30(H)

: 80E3(Ar), 81E7(He), B81E13(Ne), 83E4(Dsy), 83E9(Li), 83E13(Ar,Xe),

83E55(H), B84E3{Ar), 84E27(He), 84E47(Li), 85E15(H,H,), 85E39(Ne,Ar,Xe),
85E54(Ne,Ar,Xe), 86E38(He,H,), 87EIS({Ar), 8TE16(Ar), 8SE31{He),
89E42(Cs)

80E3{Ar), 81E7(He), 83E4(Dy), 83E9(Li}, 85E15(H,H,), 85E39(Ne,Ar,Xe),
85E54{Ne,Ar,Xe), 86E38(He,H,), 87E16(Ar), 89E63(Ar)

80E3 (Ar), 83E4(D5), 86E38(He,H,), 87E15(Ar), 8TE16 (Ar)

: BOE3(Ar), 83E4{D,), 86E38(He,Hs), 87E16(Ar), 8IEB3(Ar)
: 83E4(D,), 86E38(He,H,), 8TE1B(Ar)

14 :
: B3E4(Dy), B4E44(Xe), 86E38(He,Hs)
: 83E4(Dy), B4E19(Ar), 84F44(Xe)

17 :

83E4{D,), 86E38(He,Hs}, 89E63 (Ar)

B4E19(Ar,Hy), 84E44(Xe)

. 85T41(He), 85T47(He), BBE9(H,H(n))

73E1(He,Ne), 84E19(Ar,Hy), 85E18(N,), 85E60(Ny)

. 76T6(H), TTT5(H), 7TT13(H), 80T13(H), 80T24(H,Cu®d*), 81T30(H),
8378 (H), 83T20(H), 83T21(H), 83T22(H), 83T32(H,), 85T3(A1-U),

85725 (A112*, cu28* ag¥6*) | 85T60(A1,Ni,Cu,Ag,Ta,Au), 87T12(z=12-92),
87T59(z=15-92), 89T31(Be), 89T37{(Cu,Ag,Ta,Au)
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11
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18 :
17 :

18

19 :
20 :

: 84E52(He,Ne,Ar), 86E53(Hy,Dy.N5,04,00,C04,CHy)
: 80E1(K), 8TE91(He,Ne), 88E55(Na)

; 62T1(K), 76T8(K), 86T47(K}

: 86E45(Mg,Sr)

; 62T1(Ca), 76T8{Ca)

: 83E28(He,Ne,Ar,Kr,Xe.Hg,HZ,Nz,Oz,NO,C02,802,N02,NH3,CH4,02H2)
14 :
: 86E59(He,Hy), 86E80(He,Hs)
: 86E59(He,H,), BBE8O(He,H,)
: 86E59(He,H,), 86E80{He,H,)
14 :
: 86E59(He,H,), 86E80(He,Hq)
84E43(He), 85E66(He), 86ES{H,), 86E59 (He,Hy), 86E80(He,Hy)

84E43(He}, B5E66(He}, 86E5(Hy), 86ES9(He,Hsy), 86E80(He,H,y), 88E43(Ar)
; 88T43(He,Hs), 89T4(He,H,), 89T26(He)

: 84E43(He), 85E66(He), 86ES(H,), 86E59 (He,H5), 86E80 (He,H,),

86E59 (He,H,), 86ES0(He,Hy)

86E59 (He,Hy ), 86E80(He,Hq}

88E37(He,Ne,Ar,Kr,Xe,Hz,Nz)

86E5 (Hy), 86E59(He,Hy), 86ES0(He,H,), 88ES7(He,Ne,Ar,Kr,Xe,H,,No)

88E37(He,Ne,Ar,Kr,Xe,Hz,NZ)

; TTT4(H), 79T31(H), 81T30(H), 83T20(H), 83T22(H), 86T32(Ne)

: 85E74(Na,Mg,Ar)

3 : 83T34(H")
4 : 83T34(H), 85T36(H), 88T22(H)

19 :

22

18 :
19 :

20

88E36 (H,)
; 89T4(He,H,)

¢ 83T22(H)

85E35(He), 85E66(He)
84E43(He), 85E35(He), 85E66(He)

: 84F43(He), 85E35(He), 85E66(He)

: 89T4(He,H2)

—112 —




Cr

r
o

PR~ = = B« R~ o BENY o BT o B o Y o S o
I

1 : 73E2(He,N5), 84E32(Ar,Air)

78E2(H,Hy), 84EI9(Ar), 86ET(Ar), 8TE55(Ne,Ar,Kr,Xe)

., 88ET7(Ar)

83E42(H,H,)

: TOELl{Ne,Ar,N,), 84E32{Ar,Air), 87E61(H,He, Ho)

83E42(H,H,), B6ET(Ar)

83E42(H,H,)

83E42(H,H5), 86E7(Ar), 8TE55(Ar)

83E42(H,H,)

83E42 (H,Hy)

86ET{Ar), BTE55({Ne,Ar,Kr,Xe)

21 : B84FE43(He), 85E35(He)
22 : 85E35(He)
23 : 85E35(He)
6 : 84T35(H)
24 : 83T20(H), 83T22(H)
1
2 : 8TT43(H)
3 : 83E42{H,H,)
4 : 83E42(H,H,)
5 : B83E42(H,H,)
6 : 83E42(H,H,)
7 : 83E42(H,H,)
8 : 83E42(H,H,)
9 : T8E2{H,Hs),
10 : 78E2{H,H,),
11 : 78E2(H,H,),
12 : 78E2(H,H5),
; 85T43(H)
13 : T8E2(H.H,),
; 85T43(H)
14 : T8E2(H,H,),
; 85T43(H)
15 : T8E2(H,H,),
; 85T43(H)
16 : 78E2(H,H,)
; 85T43(H)
17 : 78E2(H,H,)
; 85T43(H)
18 : 78E2(H,H,)
; 85T43(H)
20 :
21 :

78E2(H.H,), 84E19(Ar), 87E55(Ar)
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22
23

24 :

25

26 :

19

22

28

29

: T8E2(H,Hy)
: T8E2(H,Hy), 84E19(Ar)

T8E2(H,Hy), 84E19(Ar)
; BIT19(H),
)

85E18 (He,N)

; TTT13(H), 79T33(H), 80T13(H), 81T12(H), 83T22(H)

: 87T43(H)

: 88E45(Kr)
20 :
21 :
: 88E45(Kr)
25 1
1 83T20(H), 83T22(H)

88E45 (Kr)
88E45 (Kr)

89T4 (He ,Hy)

: TOEl(Ne,Ar,Nz)
. 83T22(H), 89T43(Cu2%*)

: 80T9(H)
30 :

T1T4(H)

1 BAE32(Ar,Alr)
29 :

88E36(H,)
; 89T4(He,Hy),

: B4E32(Ar,Air)

: T8E2{H,Hy), 84E19(Ar), 86ET(Ar)
83ET7(He,Ne,Ar), 84E19(Ar), 84E26(He,Ne,Ar,N,), 84E50(Ar,Kr,Zr,Ag,Sn),

: TUEZ(NZ), 75E5(Cs), 77E5(Cs), 78E14{He, Ne, Ar, Kr, Xe), 80ET(Hr)},
81ES{Kr), 83E23(02), 83E30(N2), 87TE8T{Kr), 8TE88(Kr), 8BE32(C0)
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; 62T1(Kr),

: T8E6{Kr), T9E7{He,Ne,Ar,.Kr,Xe), 80E19(He,Ne,Ar,Kr,Xe), 81E7{He),

81E17(He,Ne,Xe), B83E13(Ar.Xe), 83E24(He,Ne,Ar,Kr,Xe), 83E26(He,Hs),
83E28 (He,Ne, Ar ,Kr,Xe,Hg,Hy,Ny,04,N0,C04,505,N0,, NHy, CHy, CoHp)
83E30(N;), 83E45(Kr), 84E20(Hy,N,,004,CHy,Collg,Catg), B4E27(He),
84F47(L1}, 85E40(He,Ne,Ar), 85E47(H5), 85E53(He,Ne), 86E1(Li),
86E31(He,Ne,Ar,Kr,Xe,H,,Ny,C0,,CHy, Collg, CaHg), 86E44(Kr), 8TE37(He,Ne,
Ar,Kr,Xe), 87EB4(He), 89E20(¥e)

; B5T23(Ne), 88T43{He)

: 81E7(He), B3E13(Ar,Xe), 83E24(He,Ne,Ar,Kr,Xe), 83E26(He,H2),

83E45({Kr), 84E20{H2,N2,COZ,CH4,C2H6,C3H8), 84E27{He), 84E47(L1i),

86E31 (He,Ne, Ar,Kr,Xe,Hy,N;,C0,,ClHy, Collg, Callg), 8TE37(He,Ne,Ar,Kr,Xe),
87E41(Kr®*), 88E27(Ar,Kr,Xe),

: 81E7(He), B83E13(Ar,Xe), 83E24(He,Ne,Ar,Kr,Xe), 83E26(He,H2),

83E45(Kr), 84E20(Hy,N,,C0y,CHy,Colig,Cqlg), B4E27(He), B4E47(Li),
86E31(He,Ne,Ar,Kr,Xe,Hy,N,,C05,ClHy, Collg, CaHllg) , 87E37 (He,Ne,Ar,Kr,Xe),
8B8E27(Ar,Kr)

; 80T14(Hy)

: 81E7(He), 83E13(Ar.Xe)}, 83E24(He,Ne,Ar,.Kr,Xe), 83E26(He,H2), 83E45(Kr),
84E20 (Hy, Ny, C0s,CHy, Collg, Colig), 84E27(He), 84E47(Li), 86E31(He,Ne,Ar,
Kr,Xe,Hy,X5,C04,CHy, Colig, Collg), BBE27(He,Ne,Ar)

; 80T14(H,)

: 81E7(He), 83E13(Ar,Xe), 83E24(He,Ne,Ar,Kr,Xe}, 83E26(He,H,y), 83E45(Kr),
84E20(H,,N,,C0,,CH,, Collg, Calg), 84E27(He), BAE47(Li), 86E31({He,Ne,Ar,
Kr,Xe,Hy,Nq,C0,,Cly, Collg, CqHg), 89E1(He)

; 80T14(Hy)

: 81E7(He), 83E13{(Ar,Xe), 83E24(He,Ne,Ar,Kr,Xe), 83E26(He,H2), 83E45(Hr),
84E20 (Hy,Ng, C0s,CHy, Collg, Colig) , 84E25(He), B4E27(He), 84F47(Li),
86E31(He,Ne,Ar,Kr,Xe,Hy,Ny,C0q,CHy , Colig, CaHg)

; 80T14(Hy)

: 81E7(He), 83E13(Ar,Xe), 83E24(He,Ne,Ar,Kr,Xe), 83E26(He,H2),

83E45(Kr), 84E20(Hy,N5,C05,CHy,Collg,Cqllg}, 84E25(He), 84E27(He),
84E47(Li), 86E31(He,Ne,Ar Kr,Xe,Hy,N,,C0y,CHy,Colls,Callg),

89E11(He,Hy)

: 81E7(He), 83FE13(Ar.Xe), 83E24(He,Ne,Ar,.Kr,Xe), 83E26(He,H2), 83E45(Kr),
84E20(H,,N5,C0,,CH,,Collg, CqHg), 84E25(He), B4E27(He), 84E4T(Li),
86E31(He,Ne,Ar,Kr,Xe,Hy, N5, COy,Cly, Collg, CoHg), 89E11(He,H,)
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Rb

10 :
11
12 :
: 84E25(He), 84E27(He)
14 :
15 :
16 :
1T
18 :
19 :
20 :

13

22
23
25

38

40

28

29

31

32

81E7(He), 83E13(Ar,Xe), 84E25(He), 84E27(He), 84E47(Li)
83E13(Ar,Xe), 84E25(He), 84E27(He), 84E47(Li)
83E13(Ar,Xe), 84E25(He), B4E27(He)

84E25 (He)
84E25(He)
84E25 (He)
84E25(He)
84E25 (He), 8TES55(Ne,Ar,Kr,Xe)
84E25 (He)
84E25 (He)

: 84E25(He)
: 84E25(He)
: 84E25(He)
36 :

81E6(Ti ,Mn,Ni,Cu,Zr,Ag), 86E50(C,Ne,Al,Si,Ar,Cr.Cu,Zr,Sh)
; 77T13(H}, 80T13(H), 83T21(H), 83T22(H), 89T31(Be)

: 88E55(Na)

; T6T8(Rb), 86T47(Rb)

: 88E55(Na)
: 83T20(H)

: 83T22(H)

: 84E19(H2), 89E7(He,H2)
: 89E7(He,H2)
30 :

89E7 (He ,H,)

: 84E19(Ar,Hy), 8TES(H,), 89ET(He,H,)

; 83T27(Hy)

: 89E7(He,H2)
34 :

84E19 (H,)
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i1
i2
13
14
15
16

18

20

22

23

24
25

: B3T22(H)

: 80T9(H)
: 83T22(H)

: 84E32(Ar,Air)

: B4E32(Ar,Air)

: BY9E26(He,Ne,Ar,Kr,Xe)
: 8TE40(Mg)

: 86E38(He,H,)

: 86E38(He,H,)

: 86E38(He,H,)

: 86E38(ile,Hy)

: 86E38(He,H,)

10 :

85E67(He), 85E68(He), 86E29(He), 86E38(He,H,)

: 86E38(He,.H,)

: 86E38(He,H,), 88E20(H,y), 88E53(He,H,)

: 85E67(He), 85E68(He), 86E29{He), 86E38(He,H,), 88E20(H,), 88ES53 (He,H,)
: BSE6T(He), 85E68(He), 86E29({He), 86E38(He,.H,), 8BE20{H,)

: 85E67(He), B85E68(He), 86E29(He), 86E38(He,H,), 88E20(H,)

: 86E38(He,H,), 88E20(H,)

17 :

85E67(He), 85E68(He), BBE29{He), 86E38(He,H2), 88E20(Hq)

: 86E38(He,H2), 88E2O(H2)
19 :

85E67(He}, 85E68(He), 88E29(He), 86E38 (He,Hs)

: B8bE67(He), 85E68(He), B6E29(He), 86E38 (He, H,)
21 :

86E38(He,Hy)

: 85E67(He), 85E68(He), 86E29(He), 86E38(He, Hi5)
: 85E67(He), 85E68(He), 86E29(He), B6E38(He,H,)
: 85E67(He), 85E68(He}, 86E29(He), 86E38(He,H,)
: B5E67(He), B5E68(He), 86E239(He), 86E38(He,H2)
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26 :
27 :
: 85E67(He), 85E68(He), 86E29(He)
: 85E67(He), 85EB8(He), 86E29(He)
30 :
31 :
32 :
: 85E67(He), 85E68(He), 86E29(He}
: 85E67(He), 85E68(He), 86E29(He)
35 ¢
36 :
37 :
38 :
40 :
: 85E6T7{He), 85E68(He), 86E29(He)
53 :

28
29

33
34

41

85E67{He), 85E68(He), 86E29(He), 86E38(He,H,)
85E67(He), 85E68(He), 86E29(He), 86E38(H,)

85E67(He), 85E68(He), 86E29(He)
85E67(He), 85E68(He), 86E29(He)
85E67({He), 85E68(He), 86E29(He)
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83E26 (He,Hy), B3E30(N,), 84E20(Hy,N,,C0,CHy,Colg,CoHg), 84E27(He),

- 84E47(Li), 85E38(H,). 85E40 (He,Ne,Ar), 86E1(Li), 87E33(He,Ne,Ar,Kr,Xe),
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: B3E13(Ar,Xe), B83E24(He,Ne,Ar,Kr.,Xe), 83E26(He,H2), 83E34 (Xe),

84E20(Hy,Ny,C09,CHy, Colg, Cyllg), 84E27(He), 84E4T(Li)
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9 : 81E14(He), 83E10(He,Ne)

10

11
12

13 :

14 :

; 84T38(He)
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: 88T46(U)

: T8T6(Ne)
: 89T40(Ne)
: 87ES55(Ne,Ar,Kr,Xe}

; T8T6(N,Ne,Ar.Kr)
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89T31(Be), 89T43(U%2%), 89T47(U%1*), 89T18(z=10-92)
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q= 1
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qQ= 1
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q= 1
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87E92(H,), 87E100(Ne), 88E16(H,)

; 84T50(Mg), 86T19(H,), BTT66(Ar)

: TTE5(Cs), 85E7(Cs),

. 84E38(Cs), 88EL6(H,),

1 84E38(Cs),
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: TTE5(Cs), 82E41(Ar,N,), 84E32(Ar,Air), 85ET(Cs), 86E36(Ar), 86ET5(Ar),
8TE51(Ny), 88E12(0,,NO), 88E30(HgCl,HgBr,Hegl), 88E62(H,)
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o]

ffa]
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; 86T64(Ar), 89T53(Ar}

: 87E51(N,), 89E22(He,Ne)

: 86E77{Ar), 87TE6S(He,Ne,Ar)
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: 8TE69{He,Ne,Ar)
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: 86E4O(Kr,N2,CH4,Air)

: 86E40(Kr,N,,CH,Air)

: B4E32(Ar,Air), 84E38(Cs}, 8TET2(Cs)
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q= 1 : B88E6(Cs)

(Au);, (n=2-4)
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Abstract

A bibliographic compilation is given of theoretical and experimental

investigations on electron transfer invoﬁving multiply charged ions with the

emphasis on their final state (n, &) distributions. The references are

surveyed up to mid-

1986. Each reference is accompanied with a short

description of the collision partners, their charge states, their energy

range and some important results.
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Introduction

The charge transfer processes are attracting not only a number of
atomic physicists because of the interest in basic research but also those
in other fields such as astrophysics, accelerator development and fusicn
research because of a variety of their possible app1icat€onsl). As one of
the immediate applications of charge transfer, for example, the electron
transfer processes involving hydrogen ions and atoms play a key role in
production of intense neutral beam for heating plasmas in fusion
researchz)‘ 3).

More recently, multiply charged ions, present copiously in plasmas,
have been found to play a crucial role in achieving high temperature
plasmas for realization of nuclear fusion because the radiation loss from
these multiply charged ions through electron capture followed by decay into
the ground state with Tight emission becomes considerable amount of the
input energy. Thus, total electron transfer cross sections have to be known
to estimate the energy loss through such radiations4). It is now well known
that the electron capture into multiply charged ions at low energies usually
occurs into relatively highly excited statesl).

These radiations can also be used for diagnosing and monitoring the
distribution of impurity ions in plasmas and for modelling and understanding
the overall behavior of high temperature plasmas. For such purposes, it is
prerequisite to have more detailed information of the final state
distributions, so called (n, 2) distributions, in the electron-captured
jons.

Some aspects on the (n, &) distributions of multiply charged jons in charge
transfer have been reviewed by Janev and Winters).

This bibliography is intended to supply more new information on the



investigations of electron transfer, in particular relevant to the (n, 2)
distributions of the electron-captured multiply charged ions. In each
reference, a short description is given on important parameters such as the
collision partners, their charge states before and after electron transfer,
the energy range, and some important results. To cover ofher references on
the charge transfer, we include a copy of references appeared jn our

3, 4). Only a few important references published

previous compilations
before 1975 are listed in this bibliography.

Following this bibliography, we pian to compile theorefical and
experimental numerical data on the (n, £} distributfons in electron transfer

involving typical impurity ions, Cq+ and Oq+ jons in plasmas.

The authors wcuid Tike to thank Dr. S. Ohtani and Or. 7. Kato for their
useful suggestions and comments. Dr. T. Keto also helped computer-
programming for bibliography and Miss M. Ohnishi made a 1ist ¢of the present
bibliography. Their contribution was essential for the present
compilation. During the course of compiling data, Oak Ridge Naticnal
Laboratory Bibliographic Database and TAEA International Bulletin of Atomic

and Molecular Data for Fusion were quite helpful in finding the references.
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Phys. Rev, Leiters 32 (1974) B48-651

Capture of argon K-shell electrons by 2.5 to 12 MeV protons
H o+ ar -> H® + art(1s™
x-ray coincidence
2500 - 12000 keV/amu

Meyer,F.W. Anderson,L.W.

Phys. Rev. A 9 (1974} 1909-1815

Charge-exchange cross sections for Ne” and Ar” incident on Cs
Ne®, Ar® + Cs -> Ne® ar®
growth
0.09 - 2.0 keV/amu

Afrosimov,V.V. Leiko,G.A. Manaev,Yu.A. Panov, M.N.
Sov. Phys.-JETP 40 (1975) 6©661-566
Elementary processes of variation of particle charge states in He? -
He interaction
He? + He -»> He® + He?; He' + He"; He®¥ + He" + e
He? + He? + 2e; He” + He® + o
coincidence technigue
0.25 - 25 keV/amu

Bayfield,J.E. Khayrallah,G.A.
Phys. Rev. A 12 (1875) 868-875
Flectron transfer in keV-energy ‘He™ collisions. Iil. Experimental
tests of the ciose-coupling calculations for “He™ - H(is)
collisions

He™ + H -> He'(2s) + H’

Energy-loss/gain + field-guenching

1.75 - 36 keV/amu

Chen,Y .H. Johnson,R.E. Humphris,R.R. Siegel,M.W. Boring,J.W.
J. Phys. B 8 {1875 1527-1543
Differential scattering of He® from He

He? + He -> He®™ + He, He" + He’

Translational energy method

5x107 - 1.5x107" keV/amu

Klinger . H. Muller,A. Salzborn.E.
J. Phys. B 8 ({1875} 230-238
Electron capture processes of multiply charged argon ions in argon at
energies from 10 to S0 keV
Ar® o+ Ar -> AW (q=D-7; i21-4)
growth method
0.25 - 2.25 keV/amu

Meyer , F.W. Anderson,L.W.
Phys. Rev. A 11 (1975} 586-588

S S




Charge-exchange c¢ross sections for Kr' and Xe' incident on Cs
Kr®, Xe” + Cs -> Kr% Xxe°
growth
0.012 - 0.34 keV/amu

72E © Muiler, A, Klinger ,H. Salzborn E.
Phys. Letters 50A (1973) 11-12
Muttiple-electron wansfer tc highly charged noble gas ions in single
ion-atom cellisions
Ar® + Ne, N, Ar, Kr, Xe -> Ar®
0.2 - 1.8 keV/amu
ToE i Crangall,D.H. Otson,R.E. Shipsey,E.J. Browne,J.C.

Phys. Rev. Letters 36 {1976) 858-860

Singie and double charge transfer in C* - He collisions
C* + He -> C¥, ¥
E. growth; T. MO
0.21 - 7.5 keV/amu

758 2 Eisele,F.L. Nagy,8.W.
J. Chem. Phys. 65 (1878) 752-756
Attenuation and single electron charge-exchange cross sectiens of He®
on He in the energy range 500 - 5000 eV
He® + He -»> He®
attenuation + condenser plate technigue
0.125 - 1.25 keV/amu
total gttenuation and charge changing cross section

76E 3 Geoldbar. . Mariella.R. Javan,A.
Appl. Phys. Letters 28 (1978) 96-38
Observation of one- and two-electron transier from noble-gas atom to
highly stripped carbon ions
C% + He, Ne, Ar -> C9" C@? (q=3-5)
growth
laser source

76E 4 Hird,B. Suk,H.C.
Phys. Rev. A 14 (1978} 825-836
Single-electron siripping cross sections of N,” in Ne, Ar and Kr
between 35 and 140 keV
N' + Ne, Ar, Kr -> N°
2.5 - 10 keV/amu
total cross sections

76E 5 Hvelplund,P.
J. Phys. B 9@ (1976) 1555-1565%
Eleciron capture and loss by ground state and metastable Li' in
helium and argon targets
Li'(1sD + He, Ar —> Li® Li"(1828) + He, Ar -> Li‘(1s?: Li®
growth + atienuation methods
5.7 - 12.8 keV/amu
effect of metasiable states

76E © Kiinger ,H. Mulier,A. Salzborn,E.
J. Chem. Phys. 8% (1976) 3427-3430
Electron capture cross sections for multiply charge argon ions passing
through nitrogen and krypton targets at energies from 10 to 110 keV
Ar® 4 N, Kr -> Ar'9™ (g=2-7 ; (=1-4)
0.256 - 2.75 keV/amu

76 7 Latypov,Z.Z. Shaporenko, AA.
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76E 9

76E10

76E1 1

TEE12

76E13

76E14

Sov. Phys.-JETP 42 {1976) 9B86-32&8
lonizgtion and capture of electrons in coliisions of Na' ions with Na
atoms

Na® + Ne -> Na « Ne', Na~ + Ne' + e

growth

0 - G.02 keV/amu

total cross sections

Lindskog.J. Phil,J. Sjodin,R. Marelius A. Sharma, K. Hallin,R.
Phys. Scripta 14 (1975) 100-104
Radiative electron capture by multiply ionized chlorine atoms
Cl + C -> Ccl“Us) + by + C7
x-ray spectroscopy
857-1714 keV/amu
sohid target, anguler distribution, energy shift

Mudler A, Klinger H Salzborn E.

J. Phys. B 8 {1876) 2971-223

Rote of metastable argon ions in Ar™ + Ar charge-exchange collisions
Ar? + Ar -> ArT; ArT + Ar -> Ar®
0.53, 0.9 keV/amu
effect of metastgble beams

mMutler, AL Salzborn,E :

Phys. Letters 538A (1876) 12-20

Single and double electron transfer in Ar'" - He coliisions
Ar® + He -> AF (g=3-8 ; i=1,2)
0.075-1.7% keV/amu

Shah,M.B. Gilbody H.B.
I Phys. B 9 {1876} 1933-1941
Redetermingtion of cross sections for formation of metastable He'(Zs)
ions in fast collisions using an improved calibration procedure
He? + B -> He'(2s) (B = H, H, He, N, 0O, Ar Kr, ¥);
He(1s) + B -> H(Zs) (B = H,, He, N, O, Ar. Kr)
ion chamber
3.3 - 20 keV/amu (He®); 2 - 10 keV/amu (He")

Shah,M.B. Gilbody.H.B.
J. Phys. B § (1876) 2685-2852
Electron capture, loss and de-excitation in collisions involving fast
metastabie He'{2s) ions
He'(2s) + B -> He® He” (B = H,, He, N,, 0, Ar, Kr}
5 - 18.3 keV/amu

Sohval,A.R. Delvaitie,J.P. Kalata K. Kirby-Docken . K. Schnopper,H.W.
J. Phys. B & (1876) L2B-28
Model for radiative electron capture; an interpretation of the line
width

0% + B -> O'(1s) + huy + B { B = H,, He, N, 0O, CiHg

x-ray speciroscopy

1875 - L0627 keV/amu

line width

Sohval,A.R. Deltvailie, J.P. Kalata,K. Schnopper H.W.
J. Phys. B 9 (1976} L&7-51 :
Cross section ratio for radiative electron capture to inner and outer
atomic shells
0% + B -> O™(1s) + hu + B" (B = H,, N, He, Oy CgHal
X~ray spectroscopy
1875 - 4062 keV/amu



=~
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Cocke,C.L. Gardner,R K. Curnutte,B. Brctton, 7. Sayior, T.K.
Phys. Rev. A 16 {(1877) 2248-2255
K-sheall copiure by protens from C, N, and Ne

H + 8 > H2 + B(1s™) (B = N, C, Ne)

Auger eleciron speciroscony

750 - 5000 keV/amu

77E 2 Crandctl,D.H.
Phys. Rev. A 16 (1977) 958-963
Electron iransier between He-like ‘ons and He
B¥, C*, N7, 0% + He -> B¥, 8", c¥, ¥, N, N%. 0%, o“
growth
1.3 - 7.5 keV/amu
H-cven

772 3 Eisele,F.L. Nagy,S w.
J. Chem. Phys. &6 (1877) B883-885
Attenuation and single electren charge-exchange cross sections of He'
on Ne and Ar in the 500 - 5000 eV energy range
He' + Ne, Ar -> He®
attenuation + parallel plate technique
0.125 - 1.25 keV/amu
tetal attenuation and charge changing cross section

T7E 4 Gutfey,J A Ellsworth,L.D. Macdonald,J.R.
Phys. Rev. A 15 (1877 1B63-1870
X-ray cross sections in helium for eleciron capiure to excited siaies
Ly bare nuclei with 5 £ z, = §
B¥. C%, N, O%, F* + He -> B, C¥, N*, O™, F® + He'
X-ray speciroscopy
250 - 2300 keV/amu

77E 5 Mever,FF.W. Anderson,C.J. Anderson,L.W.
Phys. Rev. A 15 (1977) 455-462
Total charge-transfer cross sections for H', H,", H,", He®,
N, N,°, Ne', Ar’, Kr® and Xe' incident on Cs
A"+ Cs => A" (A = H, H,, Hy He, N, N, Ne, Ar, Kr, Xe)
0.23 - 160 keV/amu

77E B Multer A. Salzborn.E.
Phys. Letters B2A (1977) 391-3%%
Scaling of cross sections for multiple electron transfer to highly
charged ions colliding with atoms and molecules
< 25 keV/amu
scaling law

TIE 7 Schuch,R. Schmidt-Bocking,H. Tserruya,l
J. Phys. B 10 (18977) 889-898
Radiative electron capture by S ions
ST + B -> ST 4 by o+ B (B = Be, C, Ni)
X-ray spectroscopy
156-3594 keV/amu
solid targets; angular distribution; energy shift; width

77E 8 Spindier,BE. Betz,H.D. Bell,F.
J. Phys. B 10 (1977} L58581-564
Radiative electron capture and momentum distributions of target
electrons
Cu¥ + AL —> CU™ + hy + AU
X-ray spectroscopy
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77 ¢

77E10

T7E1

78 1

TeE 2

78E 3

T7BE 4

7031 keV/amu

Suk,H.C. Guilband,A. Hird.B.

Can. J. Phys. 55 (i1977) 1594-1200

Single electron capiure by Ar® in Ne, Ar and Kr gases
Ar? + Ne, Ar, Kr -> Ar’
growth
1.27 - 4.8 keV/amu

Winter ,H. Bloemen,E. de Heer,F.J.
3. Phys. B 10 (1977) L453-457
Flectron capture into excited projectite states in collisions of 100 .
keV Ne™ (z=1,2,3.4) with He, H, and Ar -
Ned + He -> Ne“" + He' (g=1-4)
Photon emission sSpectroscopy )
5 kev/samu

Winter ,H. Bloemen,E. de Heer,F.J.
J. Phys. B 10 (1977) L588-605
VUV radiation, siow ions and electrons produced in collisions of
multiply charged Ne ions with He and Ar
Ne¥ + He -> Ne'™ + He' (q=1-4)
Photon emission Speciroscopy
1.24 - 39.6 keV/amu

Afrosimov,V.V. Basalaev, A A. Panov,M.N. Leiko,G.A.
JETP Letters 26 (1978) 537-539 -
Electron capture in different electronic siates by multiply charged
Art" ions in He atoms
Ar% + He -> A9 & He® (q=3-7); Ar® + He -> Ar(ni); .
Ar? s+ He -> Arf(n0)
energy gain spectroscopy
0.1 - 0.2 keV/amu
total one-electron capture <ross sections; partial cross sections for
Ar® and Ar®

Berkner,K.H. Graham,W.G. Pyle,R.V. Schlachter A.S. Stearns,J.W.
Olson,R.E.
J. Phys. B 11 (1878) 875-885
Electron capture and impact ionizgtion cross sections for partially
stripped iron ions colliding with atomic and molecular hydrogen
Fe¥(q=9-25) + H. H, —-> Fe'¥™
E. growth; T. CTMC method
50 - 1200 keV/amu
total cross sections

Hinds,E.A. Novick,R.
J. Phys. B 11 (1878) 2201-2207
Precise resonant charge-transfer ¢ross sections for He - He' between
2 and 100 eV
He® + He -> He + He”
attenuation method
5x107™° - 2.5x107° keV/amu
total cross sections

Maier,II.W.B. Stewart,B.
J. Chem. Phys. 8B (1878) 4228-4232
Electron iransfer in collisions of doubly charged qtomic jons with
rare-gas atoms for primary-ion energies beslow 100 eV
N2, 0%, Ar?, Ar™ + He -> N', O, Ar", Ar®";
He?", Ne¥, Ar® + Ne -> He’, Ne', Ar";

— 11—




78 5

78E ©

78E 7

78E 8

7BE 8

78E11

7BE1Z

Ne?, Ar~ + Ar -> Ne”, Ar", Ar” + Kr -> Ar®
1x107? keV/amu
total cross sections

Nutt,wW.L. McCullough, R.W. Brady,K. Shah ,M.B. Gilbody,H.B.
J. Phys. B 11 {(187B) 1457-1462
Electron capture by He” ions in collisions with H and H, at impact
energies below 10 keV
He™ =+ H, H, -> He (Znl) + H", H,"
furnace-target technigue
0.1 - 2.5 keV/amu

Okuno K. Koizumi, T. Kaneko,Y.
Phys. Rev. Letters 40 {1978} 1708-1710
Symmetric resorance double charge transfer in Kr?* + Kr and
Xe® + Xe systems
AT+ A > A+ AT (A = Kr, Xe)
drift tube technique
5x107 - 2x107 keV/amu
total cross section

Pedersen.E H. Mikkelsen, V. Vaaben,J. Taulbjerg.K.
Phys. Rev. Letters 41 (1878) 1541-1544
Interference effect in resenant doubie-charge transfer

Mg Mg® + Mg -> Mg: Mg’ Mg’

E. growih, T. LZ

0.05 - 42 keV/amu

Shah,M.B. Gilbody,H.B.
J. Phys. B 11 (1878} 121-131
Eteciren capture and He'(2s) formaticn in fast He? - H and
He® + H collisions

He™ + H, M, -> He'(2s,Znl) + H', H,";

He® + H -> He'(2s) + H(X)

Photon emission spectroscopy + field-qunching

T - 100 keV/amu

Suk, H.C., Guilband,A. Hird,B.

J. Phys, B 11 {1978) 1463-1474

Cross sections for electron capture by Ne” in He, Ne, Ar, Kr and Xe
Ne® + He, Ne, Ar., Kr, Xe -> Ne'
2 - 10 keV/amu
total cross seciion

Tanis,J.A. Shafroth,S.M.
Phys. Rev. Letters 40 {1978} 1174-1177
Target thickness dependence of radiative electron capture in heavy ion
collisions
% + Cu -> Cl™ + ny = CuU
Xx-ray spectroscopy
2285 kev/amu

Tawara,H. Richard,P. Gray.T.J. Newcomb.J. Jamison,K.A. Schmiedekamp,C.
Hall, J.M.
Phys. Rev. A 18 (1978} 1373-1380
Si K-shell ionization and electron transfer cross sections: solid targets
F o+ S0 -» F™1s) + Sit(1s™)
X-ray measurement
400 - 2200 keV/amu

Tawara,H. Richard.P. jamison,K.A. Gray.T.J.
—12—-



78E£13

798 1

78E 2

798 3

TE 4

T79E S

79E 6

. Phys. B 11 (1878) L615-620
Experimental differentiation bewtween electron excitaticon and electiron
capture by cne electron (F%7) ions in He

F + He -> F7" + He'(1s)

X-ray spectroscopy

395 - 1840 keV/amu

Winter ,H. Ei-Sherbini, Th.M. Bloemen,E. de Heer,F.J. Saiop.A. |
Phys. Letters 88A (1378} 211-214
A-cempariscn between radiative and non-radiative de-excitation after
electron capiure by multiply charged ions
Ne% (g=1-4), Ar¥(g=1-8) + B -> Ne''', aAcfle” .
(8 = He, Ne, Ar, Kr, Xe} -
photon spectroscopy
5 keV/amu .

Adams,N.G. Smith,D. Grief,D.
J. Phys. B 12 (1§79) 781-800
Single charge transfer reactions of the aground and metastable states cof
Xe® at 300 K
XeZ'(%P, 'D,. 'Syl + B -> X" (B = H, N, 0, CO, Ar, Xe)
selected icn drift tube technigue
3x16°° keV/amu
rate coefficient

Beunler,R.J. Friedman,L. Porter,R.F.
Phys. Rev. A 18 (1878} 486-494 -
Electron-transier recctions of fast Xe™ jons with Xe in the energy
range 15 keV to 1.6 MeV
xeq* + Xe -> Xetq-!l*' Xe!q—i‘lv, Xe(q-:])*’ xe<q-4)‘r Xe(qﬂ)‘- .
growth
0.38 - 1.5 keV/amu

Dowek.D. Krutein,J. Thielmann,V. Barat, M.
J. Phys. B 12 (1873) 2553-2563
Collision speciroscopy of cpen-shell systems 1. C° - Ne coilisions
C" + Ne > C°
energy l0oss spectroscopy
0.04 - G117 keV/amu
no absolute cross section

El-Sherbini, T.M. Salop.A. Bloemen,E. de Heer F.J
J. Phys. B 12 (19738} L579-582
Target dependence of excitation resulting frecm electron capture in
collisions of 200 keV Ar® ions with noble gases
Ar® = He, Ne, Ar, Kr, Xe -> Ar® + He', Ne', Ar', Kr', Xe’
photon emission speciroscopy
5 keV/amu

Gray,T.J. Richard,P. Gealy,G. Newcomb,). Tawara,H.
IEEE NS-26 (18979) 1127-1128
X-ray production and electron transfer cross sections for 0.4 - 2.2
MeV/amu N, O, and F ions on Al
AT o+ AL —> AT AT(18™Y)
X-ray spectroscopy
400 - 2200 keV/amu

Hill,J. Geddes.d4. Gilbody,H.B.
J. Phys. B8 12 (1978) LG653-656
H™ formation in elecwron capture by 4 - 25 keV metwcstable hydrogen

atoms in the inert gases



795 7

79E 8

78E 9

79E11

7o9E1Z

79E13

H(2s) + B -> H + B (B = He, Ne, Ar, Kr}
growih
L - 7% keV/amu

Johnsen,R. Biondi,M.A.
Phys. Rev A 20 {(1878) 87-87
Therma! energy charge transier quenching and assoeociation reaciions of
doubty charged ions in the rare gases
AT + B -> AT + BT (A, B = He, Ne. Ar, Kr. Xe)
drift tube mass-spectrometer
107° keV/amu
rate coefficient

Jones,J.D.C. Lister,D.G. Twiddy,N.D.
J. Phys. B 12 (1979) 2723-2726
Cnarge transfer reaction rate coefficients for He' and Ne' with Ar
at 300 K
He®, Ne' + Ar -> He® Ne® + Ar
sclected-ion-flow tube technigue
1x107° keV/amu
rate coefficient

Kita,5 Inoue H.

J. Phys. B 12 (1878) 2338-2348

Charge exchange reactions in collisions of Li” - Li
Li" + Li{Zs) ~> Li(2s, 2p) + Li’
TOF spectroscepy
0.07 - .14 keV/amu

Loyd,D.H. Dawson,H.R.
Phys. Rev. A 18 (1979) 848-951
Eleciron capture into the n=3 states of hydrogen by proton impaci on
Co. Co, and N,O
H + 8 -> H® (3s, 3p, 3d)
photon spectroscopy
2.2 - 8.2 keV/amu

Morgan,T.J Eriksen,F.J.
Phys. Rev. A 19 ({18739) 1448-1456
Single- and double-electron capture by 1 - 100 keV protons in
collisions with magnesium and barium
H + B -> H°% H (B = Ar, Mg, Ba)
growth
1 - 100 keVs/amu

Morgan,T.J. Eriksen,F.
Phys. Rev. A 19 (1878} 2185-2191
Formation of metastable hydrogen atoms by charge exchange of fast
protons in magnesium and barium
H' + Ar, Mg, Ba -> H(2s)
quenching technigue
1.5 -~ 90 keV/amu

Morgan,T.J). Stone.J). Mayo,M. Kurose, J.
Phys. Rev. A 20 (18973} 54-57
D7 produciion by multiple electron iransfer coliisions in
alkaline-earth metal vapors
D’ + B -> D" (B = Mg, Ca, Sr, Ba)
eqguilibrium charge distribution
1.25 - 100 keV/amu



TOE14 Mulier,A. Achenbach,C. Salzborn,E.
Phys. Letters 70A (1979} 410-412
Dependence of thé charge transfer between atoms and highly charged ions
on the ionization potential of the atoms
Xe'" + He, Ne, Ar, Kr, Xe, Cd, Na, Cs -> xe%
0.75 keV/amu

7SE15 Nagata,T.
J. Phys. Soc. Japan 486 (1879) 1302-1306
Charge changing collisions of atomic beams in aikali-metal vapors. .
total cross sections for one-electron capture by C°, O, S ions
and C, O, § atoms
AT, A%+ B -> A, AT(A = H, C, 0O, S; B = Cs, K, Na)
growih
0.5 - 5 keV/amu (H"); C.015 - 0.15 keV/amu (87)
total cross sections

78E16 Olsen,).0. Andersen,T. Barat,M. Gaussorgues,Ch.C. Sidis,V. Pommier,J.
Agusti,J. Andersen,N. Russek, A.
Phys. Rev. A 19 (1879) 1457-1484
Excitation and charge transfer in low-energy Na' - Ne collisions
Na® + Ne -> Na® + Ne’
energy loss and photon spectroscopy
80.61 - 0.52 keV/amu

T9E17 Olsen,).0. Vedel,K.. Dahl,P.
J. Phys. B 12 (1979) 929-944
Oifferential cross sections for charge transfer and excitation in low
energy Be” - He, Ne collisions
Be® - He, Ne -> Be&f
energy loss spectroscopy
0.22 - 0.55 keV/amu
angular dependence

79E18 Pradel,P. Spiess,G. Sidis.V. Kubach,C.
J. Phys. B 12 (1979) 1485-1505
Differential cross sections for the near-resonant charge-transfer
process H' + Cs -> H(2s) + Cs* at low energies
H + Cs -» H(2s) + Cs”
E. Lyman ling; T. CC
0.025 - 0.1 keV/amu
& = 1-7

79E12 Rodbro,R. Pedersen.E.H. Cocke,C.L. MacDeonald, J.R.
Phys. Rev. A 19 (1979) 1936-1947
Innershell electron capture by H', He? and Li* projectiles from
CH,, Ne and Ar
AT+ B -> AT 4 B'1sT) (A = H, He, Li; B = CH,, Ne, Ar)
coincidence method
400 - 3000 keV/amu

79E20 Rundel,R.D. Nitz,D.E. Smith,K.A. Geis,M.W. Stebbings,R.F.
Phys. Rev. A 189 (1979) 33-42
Resonant charge transfer in He' - He collisions studied with the
merging-beams technique
He® + He -> He + He
merging-beams technique
2.5x107° ~ 4.7x107% keV/amu
total cross section

TOE21 Sato.Y. Moore, J.H.
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Phys. Rev. A 19 (1979) 495-503

Electron capture in N* - He and N - Ne collisions
N + He, Ne -> N” + He . Ne®
energy 0SS Spectroscopy
0.014 - 0.17 keV/amu

79E22 Sharma,S. Awoed,G.L. Hasted, J.B. Mathur,D.
J. Phys. B 12 (1878) L163-160
Energy loss spectra of production ions in electron capture
N + B -> N" + B” {B = He, Ne, Ar)
0.1 keV/amu
energy loss spectra only; no cross sections

TSE23 Tawara,H.
Phys. Letters 71A (1879) 208-210
On a scaling of electron capture by fully ionized heavy ions in lignt
gas targets at low energies
scaling for low MeV energy region

80E 1 Agagu,A. Oluwole AF.
J. Phys. B 13 (1880) 1429-1432
K - K' charge exchange cross section
K+ K-> K% + K°
polarized K target
3x10™ keV/amu

80F 2 Andersen,T. Bisgaard.P. Pedersen,E.H.
Phys. Rev. A 22 (1880) 818-821
Formation of excited Mg’ states in Mg™ - Mg collisions (26-500 keV)
Mg® + Mg -> Mg (3p) + Mg(3p)
photon spectroscopy
0.8 - 21 keV/amu

80E 3 Aubert,J. Bliman,8. Geller.R. lJacquot,B. van Houtte,D.
Phys. Rev. A 22 (1980) 2403-2407
Charge-changing collisions of argoen ions on argon gas. cne-electron
capture
Ar(g=2-12) + Ar -> ArfT""
growth method
{1-10)xg/M keV/amu
ECR icn source

80E 4 Bayfield,J.E. Gardner,L.D. Gulkok,Y.Z. Sayior,T.K. Sharma,S.D.
Rev. Sci. Instr. 51 (1880} B5-854
Charge exchange measurements in helium using a double tandem
accelerator-decelerator source of low energy highly stripped oxygen ions
0% + He -> O™ + He" (g=5-8)
15 - 100 keV/amu
deceleration with two tandems

80E S El-Sherbini, T.M. Salcp,A. Bloemen,E. de Heer ,F.J.
J. Phys. B 13 {1980} 143G3-1449
Excitation and ionization resulting frem electron capture in Ar® +
H, collisions at ion projectile energies of 200 - 1200 kev
AP e Hy —> APY s B, AR+ HT o+ H A 4 1 s e
photon emission spectroscepy
5 - 30 keV/amu

BOE 6 Huber ,B.A.
J. Phys. B 13 (1980) 809-818
Charge transfer of Ar? in He, Ne and Ar
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sl

Ar? + He, Ne, Ar -> Ar’, Ar
transiational specirosIopy
.06 - Q.i keV/amu

cross sections for exothermic and endcthermic channels

80E 7 Jones,J.D. Lister,D.G. Birkinshaw K. Twiddy,N.D.
J. Phys- B 13 (1980} 789-808
Quasi-resonant charge transfer at thermal energies in the rare gases
AT+ A -> A+ A" (A = Ne, Ar, Kr, X&)
selected ion fiow tube method
3x107° keV/amu
rate constant

80E 8 Matic, M. 3idis,V. Vujovic,M. Cobic,B.
J. Phys. B 13 (1880) 3865-36876
Near-resonant charge transfer in coliisions of N° and 07 wons with
inert gases
AL AT + B8 —> A% A" (A = O, N; B = He, Ne, Ar, Kr, Xe)
E£. growth; T. Demkov model
0.14 - 2.1 keV/amu

80E 9 Matsumoto, A, Tsurubuchi, 5. Iwai.T. Ohtani, 5. Okuno,K. Kaneko,Y.
J. Phys. Soc. Japan 48 {1980} 567-574
Single-electron capture into Ar’ excited staies in &r®" + Na
collision below 12 keV [. Absolute measurement of emission
cross-sections
Ar® + Na -> AT{n) + Na
photon emission speciroscopy
5x107° - 0.3 keV/amu

-

80E10 Matsumeoto,A. Tsurubuchi, 5. lweai, T. Ohtani,S. Okuno,K. Kaneko.,Y.

J. Phys. Soc. Japan 48 (1980) 575-582
Single-electron capture into Ar’ excited staies in Ar? + Na
collisions below 12 keV Il. Relative population distribution in Ar’
excited states

Ar?* &+ Na -> Ar'{nl) + Na® (nl=4p, 4p’, 4d)

E. photon emission spectroscopy; 1. LZ

5x107% - 0.3 keV/amu

80N McAfee K.B. Hozack,R.S. Johnson,R.E.
Phys. Rev. Letters 44 {1980) 1247-1250
¥ oscillation and spin change during charge exchange in Ar’ on Ar
CArT + Ar -> Ar o+ ArT
crossed beam
0.005 keV/amu

8OE12 Meyer b . W.
J. Phys. B 13 (198C) 3823-3828
Single electron capture and loss by H°, H® and H in Cs vapor in
the energy range 0.1 - 2.0 keV
H + Cs -> H°
growth
0.1 - 2.0 keV/amu

80E13 Morgenstern,R. Niehaus.A. Zimmermann,G.
J. Phys. B 13 (1880} 4811-4831
Autoionizing states formed by electron capture in collisions of
multiply charged Ne ions with He, H, and Xe
Ne®, Ne™, Ne* + He, H, Xe -> Ne, Ne’, Ne™ + He™,
H2, Xe® + e
electron emission spectroscopy
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80E 14

80

m
-
wn

BOE16

80E17

80t18

80E19

80E20

80E2]

5x107? - 5x107" xeV/amu

Nagaia,T.
J. Pnys. Soc. Japan 48 {1880) 2068-2075
Charge changing coliisions ¢f atomic beams in alkali-metal vapors. (V.
Total cross seciions for single electron capiure by H' ien and H{1s)
atom

H + B8 -» H:; H{1s) = B -> H (B = Cs, Rb, K, Na)

growth

G.4 - 5 keV/amu

total cross sections

Panowv, M.N,

Elecironic and Atomic Collisions {(eds. N.Qda cnd K.Tckayanagi,

North-Holland, Amsterdam) (1980) 437

Etectron capture into different excited states of muitiply charged ions
A% + He —> ArT(nl} + He®

Rilte \[E. Winter,H.

J. Phys. B 13 (1980) L531-536

Excitation in electron capture coliisions of Ne{15-20 keV} with Xe
Ne®+ Xe -> Ne'(nl) + Xe'(nl
photon emission Spectroscony
0.74 - 2.5 kKeV/amu

Schiachter, A.S. Statder K.R. Stearns,J.W.
Phys. Rev. A 22 (1880) 2484-2509
D™ production by charge transfer of 0.3 - 1¢ kev D, B and D°
in cesium, rubidium and sodium vapor targets
0® + Cs -> D
growth
1.25 - 5 keV/amu
charge equilibrium fractions for Cs, Rb, Na

Shah,M.B. Geddes,J. Gilbody,H.B.
J. Phys, B 13 (18980} 4048-4058
Absolute cross sections for H{2s) formation in electron capiure by
protons in gases
H + B -> H%2s) + B (B = He, Ne, N,, O,, Ar, H,)
photon counting
12 - 18 keV/amu

Smith,D. Adams,N G. Alge,E. Villinger,H. Lindinger,W.

J. Phys, B 13 (1980} 2787-2788

Reactions of Ne®, Ar™, Kr¥ and Xe® with the rare gases at

low energies
A + B -> AT + B” (A = Ne, Ar. Kr, Xe; B = He, Ne, Ar, Kr. Xe)
selected jon-flow tube method
3x107° ev

Sofield,C.J. Cowern,N.E.B. Praper,J. Bridwell,L. Freeman,J.M.
woods,C.J). Spencer-Harper,M.
Nucl Instr. Meth. 170 {(1980) 257-2860
Charge-exchange cross sections of nearly fully stripped "0 ions in
scolid targets

0% + Blsolid) -> C'T"(g=7,8}; 0"%'"g=6,7) (B = C, AD

foil thickness dependence

2300 keV/amu

Tanis.J A. Jacobs,W.W. Shafroth,S.M.
Phys. Rev. A 22 (1880} 483-495
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Systematics of target and projectile K x-ray production and radiative
capiure for 20 - 80 MeV Ct¥ ions incident on 25 - 200 mg/cm”® Cu
targets )

CU" + Cu -» CI"" + Hy + Cu°

X-ray spectroscepy

571 - 2285 keV/amu

80E22 Thielmann,U. Krutein,J. Barat,M.
J. Phys, B 13 {1880} - 4217-4232
Collisions spectroscopy of open-shell systems [I. N
N' + Ne -> N°
TOF-energy loss spectroscopy
0.038 - 0.14 keV/amu
energy loss spectra

+

- Ne collisions

80E23 van Zyi.B. Rothwell,H.L. Neumann,H.
Phys. Rev. A 2t (1880} 730-737
Balmer-a and Balmer-# emission cross sections for H' + Ar
collisions
MY+ Ar > HY3, 40
photon spectroscopy
0.65 - 2.5 keV/amu

BOE24 Varghese,S.L. Bissinger,G. Joyce,J.M. Laubert,R.
Nucl. Instr. Meth. 170 (1980) 269-273
The electron capture cross section of 1.5 - 3 MeV protons from carbon
H" + 8 -> H° (B = CH,, CH, C,H, C.Hs, CiHs C.Hg)
growth
1500 - 30900 keV/amu

81t 1 Afrosimov,V.V. Basalcev,AA. Gordeev,Yu.S. Donets,E.D. Zinov'ev, A N.
Ovchinnikov,S.Yu. Panov,M.N.
Sov. Phys.-JETP Lett. 34 (1981) 316-318
X radiation accompanying electron capture by oxygen and carbon nuclei
in molecutar nhydrogen
c®, 0% + H, -> Cc¥, O™
photon emission spectroscopy
0.6 - 8 keV/amu

81E 2 Barret,J.L. Leventhal,J.J.
Phys. Rev. A 23 ({1981) 485-49C¢
Selective formation of He'(n=3) in He® - Li collisions
He? + Li -> He' (n=3)
photon spectroscopy
0.125 - 1.7%9 keV/amu
amission Cross section

81 3 Beyer H.F. Mann,R. Folkmann,F.
J. Phys. B 14 {1981) L377-3871
High—charge-low-velocity electron capture studied by x-ray line
quenching
Ne® {1s2p ¥P,) + Ne —> Ne”
Ka x-ray observation
5.1x107* kev/amu
recoil ions

81E 4 Bloemen, E.W.P. Winter H. Mark,T.D. Bijkkamp,D. Barends,D. de Heer ,F._J.
J. Phys. B 14 (1981) 717-725
Absolute emission ¢ross sections at 30.4 nm for @ - He collisions and
at 20.8 nm for Ne® - He collisions
e + He -> 2e + He” -> 2e + He” + hv;
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BiE 5

B1E 7

81 8

8iE S

81E10

81E11

Ne® + He -> Ne® + He” -> Ne¥ + hy + He’
phoion emission Speciroscopy
8.8 (Ne“'-He) keV/arnu

Campbell,F .M. Browning,R. Latimer,C.J.
J. Phys B 14 (188371) 1183-1185
Symmetric charge transfer in argon, krypion and xenon: the effect of
spin-orbit coupling studied using photoelectiron-photoion coinidence
sSpectroscopy

ACPazim) *TA > AL'Sg) + A,(2P3/2,1/2)

chotoion-photoeleciron coincidence

1.25x167° - 2.5x107% keV/amu

cross section ratios for initial states (P, and P,,,)

Chetioui,A. Rozet, J.P, Briand,J.P. Stephan.C.
.. Phys. 8 14 (1981) 1625-1638
K excitation and K-K transfer cross sections for intemediate-velocity
nearly symmetric collisions
Ke® v B -> Kr®(1s) + BY(1s™) (B = Ti, Mn, Ni, Cu, Zr, Ag)
X—ray spectroscopy
3614 keV/amu

Cocke.C.L. Dubois,R. Gray,T.J. Justiniano,E.
[E=E NS-28 118871) 1032-1035
Copture by highly-charged low-energy ions studied with o secondary .
recoil-ion source
Ne¥(g=2-8), Arf{(q=2-10), Kr¥{g=2-10) + He -> Ne'& ",
Ar(qﬂ)" Kr_(q-l}f
TOF
(0.1-1.1xg/M keV/amu
oscillation of cross section over q

Cocke,C.L. DuBois,R. Gray.T.J. Justiniano,E. Can,C.
Phys. Rev. Letters 46 (1981} 1671-1674
Coincidence measurements of electron capture and ionization in
tow-cnergy Ar® + (He, Ne, Ar, Xe) collisions
Ar 4 A = AP AL L AR (A = He, Ne, Ar, Xe: i=1-2)
ceincidence technigue
(0.25-0.66)xq/M (keV/amu)
recoil ion source; total cross -section

Ciilingham.T.R. McDonald. J.R. Richard,P.
Phys. Rev. A 24 (18B1) 1237-1248
lonization of one-electron ions and capture by bare and one-eiectron
ions of C, N, O and F on He
Az'.(z-n' + He -»> A(z—7)4' A(z-2)~ (A = C, N, Q. F)
growth
500 - 2500 kev/amu

Hal,)J Richard,P. Gray,T.). Lin,C.D.
Phys. Rev. A 24 (1881) 2416-241Q
Double K-sheli-to-K-shell electron transfer in ion-atom collisions
AT+ Tio-> ARy, AYTPISY) ¢+ TI(1sTY, TiT(1s7Y):
(A = N, F. Mg, Al, Si, &)
X-ray yiclds
1500-6500 keV/amu (S1); 5000 keV/amu (cihers)

Hird.B. Ali,S.P.

J. Phys. B 14 (1981) 267-280

Electron transfer to Ar® from rare gas atoms
Ar? + He, Xe -> Ar’
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81E12

BIiE13

B1IET4

81E15

81E16

81E17

8iEi8

1.5 - 5 keV

Hvelplund,P. Hangen, H.K. Krnudsen.H. Andersen,L. Damsgaard,H. Fukusawa.F.

Phys. Scripta 24 (1981)  40-42
Electron capture into highly-lying Rydberg states in collisions between
multiply charged ions and H,

Ayt L H, -> Aytante

optical measurement

100 keV/amu

An=1; dominant transitions; no Cross section given

Justiniano,E. Cocke,C.L. Gray,T.J. DuBois,R.D. Can,C.

Phys. Rev. A 24 (1981) 2953-2862

Charge transfer and ionization in low energy Ar™ + Ne collisions
Ar¥(q=2-9) + Ne -> ArS" aArf @ Al L Ng™ (i21-3)
coincidence techinique
(0.1-1.1)xg/M (keV/amu?
recoil ion source; total cross section

Knudsen,H. Haugen, H.K. Hvelpiund,P.
Phys. Rev. A 23 (1881) 597-610
Single-electron capture cross sections for medium-, and high-charged
ions colliding with atoms
ALY (q=2-24), OV(g=1-8) + He -> AT Qf™
growth '
16.8 - 102 keV/amu (Aw); 125 - 1000 keV/amu (O)
scaling law

Mann,R. Folkmann,F. Beyer, H.F.
J. Phys. B 14 {1381} 1181-1181
Selective electron capture into highly stripped Ne and N target atoms
after hegvy ion impact
AT + B > AYTUHn) + BT (A = Ne®, Ne'™, N*
B = He, Ne, Ar, H, CH,, NHy
X-ray speciroscopy
107 keV/amu
recoil ions; no cross section

Nagata,T. Okamura,Y. Katoh,E. Mukoyama,Y.
Phys. Letters B81A (1981) 285-267
Single-~electron capture cross sections for £.4-5.0 keV He' ions
incident on galkali-vapor targets
He® + B -> He® (B = Cs, Rb, K, Na)
growth
0.1 - 1.25 keV/amu

Seim,W. Muller A. Salzborn,E.
Z. Phys. A 301 (1881) 11-186
On the population of metastable icnic states in electron-capture
collisions
A, AT £ 0, > AT, AT A= NeAr
growth
0.25 - 1.7 keV/amu
metastable state effect

Tanis,J.A. Shafroth,5.M. Willis,J.E. Clark,M. Swenson,J. Strait,E.N.

Mowat, J.R.

Phys. Rev. Letters 47 {1981) B828-831

Simultaneous electron capture and excitation in S + Ar collisions
S% + Ar —> SN §9P (4=13-16)
coincidence with K X-rays

Pabony Iha b



2180 keV/amu

81E18 Tanis,J A Shafroih, S8 Willis, J.E. Mowat, J.R.
Phys. Rev A 23 (1881) 3656-370
Radiatnive electron cepture by Cl ions incident on € and Cu foils
Ci¥" + C, Cu > Cu™" +« hy + C°, CU
X-ray speciroscopy
1142 - 2285 keV/amu

B1E20 Vane, C R. Prior M.H. Marrus,R. -
Phys Rewv. Letters 46 (1981) -107-110
Flectron capture by Ne'™ trapped at very low energies
Ne'™ + Ne -> Ne™
trapped ion
3.5x107 - 2.25x107° keV/amu
recoil ion - trapping; total cross sections

82

m

Beyer H F. Marnn R, Folkmann,F.

J Phys B 15 (1882) 1083-1088
Electron capture by slow Ne® recoil ions
Ne® + He, Ne, Ar, CH,. Xe -> Ne”"

K-o x-ray observation
recoil ion source; recoil energy

82 2 Bissinger,G Joyce,J M. Lapicki,G. Laubert,R. Varghese,S.L.
Phys. Rev. Letters 439 (1982) 318-322
Faiture of cross section additivity for electron capture from hydrogen
gases to bound states of hydrogen ions
H + B -> H® (B = CH,, CuH, CqHg. C.Hy)
growth
800 - 3000 keV/amu

B2E 3 Bloemen, . Dijkhamp,D. de Heer,F.J
J. Phys. B 15 (1882) 1321-1413
Production cf excited projectile states in collisions of 25-800 keV
Ne® (2=1,2,3,4) with He, Ne and Ar
Ne™(2=1,2,3,4) + He, Ne, Ar -> Ne"™ ™ + He', Ne®, Ar®
photon emission spectiroscopy
1.24 - 39.6 keV/amu

82E 4 Brazuk, A, Winter H.
J. Phys. B 15 {1882) 2233-2244
Excitation by electiron capiure in collisions of ground state and
metastable Ne®  with Xe at 40 keV
Ne® + Xe -> Ne'(nl) + Xe”
photon emission speciroscopy
2.0 keV/amu

828 5 Bruch,R. Dube,l..J. Trabert,E. Heckmann,P . H. Raith,B. Brand, K.
J. Phys. B 15 (1882) L857-8B2
Eleciron capture o Rydberg states; C* in collisions with H,
C* o+ H, He -> C¥(nl) + H,", He"
E. EUV; T. TA, CDW, first and second Born
166 - 416 keV/amu

82 © Church,D.A. Holzscheiter ,H.M.
Phys. Rev. Letters 48 (1882) 6B43-B48
Charge transfer from atomic hydrogen to O and 0¥ ions with
eleciron-volt energy
o, 0% + H -> 07, O
trapping technique
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10° K
rate constant

82E 7 Dmitriev,[.S. Vorobiev, N.F. Zaikov,V.P. Konovalova,Zh.M. Nikolgev V. 5.
Teplova,Ya.A. Fainberg,YU.A.
J. Phys. B 15 (1982) L351-355
Oscillations of the charge exchange cross sections and the average
equilibrium c¢harge of helium ions
He?: He” + He, N,, Ne, Ar -> He", He% He°
growth
331 - 2070 kev/amu

82E 8 £l-Sherbini, T.M. de Heer,F.J.
J. Phys. B8 15 (1982} 423-438
Projectile excitation in the coilisions of Ar*(g=1,2 and 3} with He
and Ne
Ar® ¢ He, Ne -> Ar', Ar? (g=1-3)
photon emission speciroscopy
0.375 - 10 keV/amu

82E 8 Groh,W. Schiachter,A.S. Muller,A. Sclzborn,E,
J. Phys. B 15 (ig882) L207-212 )
Transfer ionization in slow ceoilisions of He? ions in rare gases
He? + A -> He' + A" + (i-1)e
coincidence
1.88 - 8 keV/amu
charge fraction

B2E10 Havener,C.C. Westerveld, W.B. Risley.J.S. Tolk,N.H. Tully,J.C.
Phys. Rev. Letters 48 (1982) 2395-928
Observation of a large electric dipole moment produced in electron
transfer collisions of H on He
H + He -> HYn=3) + H’
Balmer-alphg line observation
40 - 8Q keV/amu
polarization as a function of etectric fietd

B2ET1 Hegerberg,R. Elford M.T. Skullerud,H.R.
J. Phys. 8 15 (1882} 797-811 _
The crcss section for symmetric charge exchange of Ne' in Ne at low
energies -
A"+ A -> A+ A" (A = Ne, Ar}
drift tube method
ix10™ - 1.25x10™° keV/amu

82E£12 Iwai, T. Kaneko,Y. Kimura,M. Kobayashi,N. Chtani, 3. Ckuno,K. Takagi, 3.
Tawara,H. Tsurubuchi, 5.
Phys. Rev. A 26 (1982) 105-115
Cross sections for one-electiron capture by highly stripped ions of B,
C, N, O, F, Noe and &S from He below 1 keV/amu
AT + He -> AY™ + He" (A =B, C, N, C, F, Ne, 3, q = 1-9)
growth
Q.44 - 1.11 keV/amu
total cross secticn

82E13 Kadota,K. Cijkkamp,D. van der Woude,R.L. de Boer,A. Yan,P.G.
de Heer.F.J.
J. Phys. B 15 {1982} 3275-32%8
One-electron capture into excited states for He” - Li collisions in
the energy range of 15 - 150 keV
He” + Li -> He'(nl) + Li .
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photon emission speciroscopy
L - 40O keV/amu

82e

i)
-

Kadeta K. Dijkkamp,D. van der Woude R, Yan,P.G. de Heer F. .l
Phys. Letters 88A ({1882} 1235-13%
Absciute cross sections for one-electron captiure into the excited
projectile states in collisions between He’ (15-150 keV) and Li atoms
He® + Li -> He'(n)
optlical speciroscopy
3.7%5 - 37.5.keV/amu

82E15 Kambara, 7. Awaya,Y. Hitachi,A. Kase, M. Kohno,l. Tonuma,T.
J. Phys.. B 15 (1882) 3759-37587
K-ray from radiative eleciron capture induced by 110 MeV Ne ions
Ne™™ + H, He, CH, N, 0, Ne -> Ne® + hy
X-ray spectroscopy
5500 keV/amu

8216 Kamber,Y. Mathur,D. Hasted, .B.
J.o Phys. B 15 (1882) 2051-2059
Energy loss spectra of single electron capture products from Ar™
cotlisions with Ar, Kr, and Xe
Ar?' + B -> Arf(n) (B = Ar, Kr, Xe)
energy loss spectiroscopy
0.013 xeV/amu
ne cross sections

B2E7 Katayame,l. Berg, G.P.A. Hurlimann,W. Martin,S.A. Meissburger,J.
Qelert.W. Rogge.M. Romer, J.G.M. Tain,J. Siyzen, B,
Phys. Letrers 892A (1982) 385-388
Charge transfer reactions of *He in carbon at 68, 99 and 130 MeV
He? + C -> He”
foil thickness dependence
22000 - 43000 keV/amu

82E18 Kimura,M. Iwai, T. Kaneke,Y. Kobayashi,N. Matsumoto,A. Ohiani,S.
Okuno,K. Takagi,S. Tawara,H. Tsurubuchi,S.
. Phys. B 15 {(1882) LB51-855
The (n.) disitributions in electron capture reactions for G, N*°
and 0% ions colliding with He
AT+ He -> AW+ He' (AY=C*, NY, O7)
energy-loss/-gain spectroscopy
2.5x1077 (C), 2.85x107" (N*'}, 3.12x107" (0%} keV/amu

82E18 Kusakabe,T. Hanaki,H. Nagai,N. Kureda,K. Maeda,N. Sakisaka,M.
Nuct. Instr. Meth. 198 (1882} 577-581
lon-impact ion source applied to low energy charge-transfer collisions
He® + Ne -> Hea", He°
growth
0.2 - 0.75 keV/amu

BZEZ20 Mann,R. Cocke,C.L. Schlachter,A.S. Prior,M. Marrus,R.
Phys. Rev. Letters 49 (1982) 1323-1332
Selective finai-state poputation in electron capture by low-eneargy
highly charged projectiles studied by energy-gain spectrocopy
Ne™, Ne'™ + He, Ne, Ar, Xe -> Ne®™(n), Ne®(m)
energy-gain spectroscopy
0.025- keV/amu
crossing radius; n-distribution only

82E21 Matsumoto,A. Ohtani.S. Iwai,T.
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82E22

B2E24

B2E25

82E26

82E27

B2E28

J. Phys. B 15 (1882) 1871-1881
Experimental study of one-gleciron capture by ground and matasicble
Ar® ions from Na at 1.5 keV

Ar¥U'o, ) o+ Na -> AFT + Na'

optical attenuaticn method

3.75x107% keV/amu

McCuliough R.W. Goffe,7.V. Shaha,M.B. Lennon,M.O. Gilbody,H.B.
J. Phys. B 15 (1882) #11-117
Eleciron capture by He? and He' ions in lithium vapor
He®, He' + Li ~> He', He®
growih .
1.7 - 200 keV/amu
total crcss section

Miethe K. Dreiseidler,T. Salzborn,E.
J. Phys. B 15 (1982) 3068-3084
Charge wansfer of hydrogen atoms in N, and in caesium vapor
H + N, Cs —> H, HY
growth
G.1 - 5 keV/amu
scaitering effect in cross sections (8 = 0.8, 2.6)

Murray,G.A. Stone,l). Mgyo,M. Morgan,T.J.

Phys. Rev. A 25 (1882} 1805-1807

Single and double electron transfer in He® + Li collisioris
He® =+ Li -> He", He® .
total cross section

Nagata,T. -
Mass speciroscopy in Japan 30 (1882) 153-1861
Attenuation cross sections for single electron capture of proton in
collision with clkgli-atom targets
H" « Cs, Rb, K, Na -> H
atienuation method
0.3 - 5 keV/amu

Ohtani, 5. Kaneko,Y. Kimura,M. Kobayashi,N. [wai, T. Matsumoto,A.
Okuno K. Takagi,S. Tawara,H. Tsurubuchi,S.
J. Phys. B 15 {1832} 1533-53%
Observation of electron capture into selective state by fully stripped
ions from He atom

c*, 0% + He -> C*'(n), O™(nl) + He®

Energy-loss/gain spectroscopy

0.45 keV/amu

Panev.G.S.
Phys. Letters 91A {1982) 348-350
Charge transfer in collisions of Mg® ions with Ca atoms
Mg® + Ca -> Mg + Ca’
crossod beam
(0.006 - 0.08 keV/amu
total cross section

Pedersen,E.H. Folkmann,F. Pedersen, N.H.
J. Phys. 8 15 {1882) 738-762 .
Bifferential cross sections for K-shell ionization and capture by H'
n C{CH,} and Ne
H' + B -> H + B(1s™) (B = C, Ne)
Auger electron coincidence
200 - 600 keV/amu (C), 500 - 1500 keV/amu (Ne)
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impact parameter dependence

82E29 Pedersen,E.H. Padersen,N.H.

J. Phys. B 15 (1982) 2205-2220

Ditferential cross sections for K-shell iomzation and capiure in

asyrmmeiric collisions; scaling properties
AT + B -> A®TT 2 BT1s) (A = H, He, Li; B = C, Ne, Ar}
Auger electron coincidence
200 keV/amu (L}, 500 keV/amuiNe), 1700 keV/mu (Ar)
probability as a functien of impact pgrametier

B2E30 Pedersen,E.P. Lofiager,P. Rasmussen,J.L.
4. Phys. B 15 (1982) 4423-4436
Electron capture in close coliisions beiween proions and carbon (CH,)
H" + C -> H + C'(is™)
Auger electron coincidence
200 - 2000 keV/amu
Impact parameter dependence

B2E31 Richard,P. Pepmiller ,P.L. Kawatsurg,K.
Phys. Rev. A 25 {(1282) 1837-1842
Electron excitation and capiure in F® plus Ne collisions
F&(1s) ~ Ne -> F”
X—ray Spectroscopy
526 - 2100 keV/amu

82327 Rilie,E. Olscn,R.E. Peacher,J.L. Blankenship.D.M. Kvale,T.J. Redd,E.
Park,J.T.
Phys. Rev. Letters 48 (1882) 1818-1821
[sotope eiffect in electron-capture differential cross sections at
intermedicte energies
H, D"+ H, D -> H° D°
E. growth with high temperature oven; T. CTMC
40 keV/amu
projectile dependence ai small angles: no target isotope dependence;
scaling law

82EG3 Ritle ,E. Winter H.
J. Phys. B 15 (1982) 3489-35C7
State-selective and total one-electron capture in Ne® - Li
collisions (q = 1.2; E < 30g keV)
Ne® + i -> Ne™ (31, 4D (g=1,2)
photon specirescopy
0.25 - 1.5 keV/amu (Ne'; 1 - 3 keV/amu (Ne?")
total and partial cross sections

B2E34 Tanis,J.A. Bernstein,E.M. Graham,W.G. Clark,M. Shafroth,S.M.
Johnson,B.M. Jones, K.W. Meron M.
Phys. Rev. Letters 48 (1882} 1325-1328
Rescnant behavior in the projectile x-ray yield associated with
electron capture in S + Ar collisions
8% + Ar -> 87
coincidence with x-ray
2180 - 5000 keV/amu

B2EGS Tawara,H. Richard,P. Kawaisura, K.
Phys. Rev. A 26 (1882) 154-161
Radiative electron-capture processes in zero-and one-electron heavy ion
collisicns with He
F¥. F% + He -> F™, F® + He” + hv
X-ray spectroscopy
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B2E36

83E 1

83E 2

83E 3

83E 4

83E 5

83E &

788 - 2100 kevV/amu

Tsurubuchi,S. Iwai.T. Kaneko,Y. Kimura,M. Kobayashi,N. Mdaisumoto.A.
Ontani,S. Okune K. Takag,S. Tawarg,H.
J. Phys. B 15 (1882) L733-737
Two-electron capture infto autoionising states of N™{3I3') and
0% (1s3U31") in collisions of N'" and Q7" with He
N7, 07" + He -> N®(3i, 3U"), O%(1s313) + He™
Energy-loss/gain spectroscopy
0.5 kev/amu (N}, G.44 kev/amu (07)

Afrosimov,V.V. Basalaev,A.A. Donets,E.D. Zinovev,AN. Lozhkin,K.O.
Fanov,M.N.
JETP Letters 37 (1883) 24-27
Electron capture cross sections of nuclei and mutiply charged ions at
hydrogen atems
Azt' A(z-l)-' A(z-?h + H -> A(z-l)*' AtZ-?!‘-' A(z-GJ*
(A = C, N, O, Ne)
growth
0.47 - 5.2 keV/amu

’

Afrosimov, V.V, Donets.E.D. Zinovev,AN. Ovchinnikov,3.Y. Panov, M.N.
JETP Letters 38 (1983) 80-83
Cross sections for characteristic x-ray emissién in collisions of
C®, N*, N7, and C%* jons with hydrogen
C%, N®, N, 0%+ H -» P, N, N, 07 (2p-1s; Z{np-is))
X-ray observation
Q.47 - 7.5 keV/amu
oven (dissociation 85%)

Baptist,R. Bliman,S. Bonnet,l.J. Chauvet,G. Dousson,S. Hitz,D.
Jacquot,B. Knystautas,E.J.
Phys. Lett. 93A - {1883) 185-188
Radiative decay of lithium~like jons following charge exchange
collisions of 60 kev 0% ijons with H,

0% + H, —> 0%l + H,'

photon emission spectroscopy

3.75 keV/amu

no cross sections given

Bliman,S. Bonnefoy,M. Bonnet,J.J. Dousson,S. Fleury,A. Hitz,D.
Jacgquot,B.
Phys. Scripta T3 (1983) 63-87
Charge exchange collision experiments with highty charged ifons-status
report
AT+ He -> A" (A = C, 0, Ne); ArT{g=3-16) + D, -> Ar™
growth
2 - 5 keV/amu
ECR source; total cross section and x-ray production cross section

Bliman,S. Bonnet,J.J. Chauvet,G. Dousson,S. Hitz,D. Jacquot,B.
Knysiautas,E.J.
J. Phys. B 16 (1883} [L243-245
Radictive decay of lithium-like ions following charge exchange
collisions of 3 keV amu™ C* ions with H,

c* + H, > C¥(nl) + H,'

photon emission spectroscopy

3.3 keV/amu

Bliman,S. Hitz.D. Jacquot.B. Harel,C. Salin,A.
J. Phys. B 16 (1983) 2848-2860
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83L& 7

B3k 8

83E11

83E12

Charge exchange in the 0% - He coliisions at keV amu’' energies
0% + He -> 07N + He', O%(n,n'} + He™
E. TOF; T. OEDM
0.9 - 5.3 kev/amu

Chetioui,A. Wohrer K. Rozet 4 P. Joily.A. Stephan,C. Belkic,Dz.
Gayet, A. Satin, A,
J. Phys. B 16 {1883} 3%33-4003
State-to-state charge exchange cross sections in high-velocity
asymmetric and near-symmetric collisions of 400 MeV Fe®™ jons
Fe®™ + B -> Fe™(nl) + B'(1s™) (B = He, N, Ar)
E. x-ray spectroscopy, 1. continuum-distoried wave, strong potential
Born, impulse
7000 keV/amu
x-ray {is->np, nd)

Church,D.A. Kenefick,R.A. Burns,W.S. Holmes,C.5.0.R. Huld:, 5. Berry.S.
8reinig.M. Elston,S. Rozet, J.P Sellin,l.A. Taylor,D. Thomas,B.
Phys. Rev. Letters 51 (1983) 1636-1638
Charge transfer to multicharged recoil ions in a Penning trap
Ne? + Ne -> Ne'¥V" (g=2-6)
troppmg method
g x 107 kev/amu
rate coefficients

Cocke,C.L. Gray,T.J. Justiniano,E. Can,C. Wagggoner,B. Varghese,3.L.
Mann,R.
Phys. Scripta 73 (1883) 75-78
Eleciron capture collisions involving low-energy highly stripped
projectiies
ArY + He -> Ar@(g=3-8); Ne¥(q=2-8) + He -> Ne@" Nel?*;
ArT(g=2-10) + Li -> Ar9Y
growth, energy gain speciroscopy
0.005 - 0.075 keV/amu
recoil ion: total cross section; n-distribution for Ne'™ + Xe

Damsgaard,H. Hangen,HX. Hvelpiund,P. Knudsen,H.
Phys. Rev. A 27 (1883} 112-13i6
Coincidence measurements of electron capfure and target ionization in
muitiply charged Au® + (He, Ne) coliisions
AUY (=5-21) + He, Ne -> AU, AU?" + He™(r=1,2), Ne"(r=1-6)
coincidence
100 keV/amu

Dijkkamp,D. Brazuk,A. Drentje,A.G. de Heer,F.J. Winter H.
J. Pnys. B 16 (1983) L343-346
State-selective single-electron capture by 80 keV C¢** ions from He,
Hy, and Li
C* + He, Hy Li -> C¥(nl) =+ He', H,', Li
photon emission speciroscopy
6.66 keV/amu

+

Gordeev,Yu.5. Dijkkamp,D. Drentje.A.G. de Heer,F.J.
Phys. Rev. Letters 350 (1383) 1842-1845
Electron capture into different (n,l) states in slow collisions of
C*, N*, 0% and Ne®™ projectiles on He and H, targets
c¥, N, 0%, Ne®™ + He -> C*(nl), N*(nl), O°>*(nl),
NeT'(nl) + He'; N¥, 0% + H, > N”T(nl), O%(nl) + H,",
phoion emission spectroscopy
6.56 - 6.25 keV/amu
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83E13  Groh,W. Muller,A. Schlachter,A.S. Scizborn,E.
. Phys. B8 16 (1883) 1987-2015
Transfer ionization in slow collisicns of multiply charged ions with
atoms
AT £ B -> AN+ BY 4 (i~kle (A=Ne (q=1-7) ; Ar(g=1-9)
Kr{q=1-12} ; Xelg=1-15)]
coincidence
{3-Slxg/M (keV/amu)
contribution of transfer ionization; charge fraction

83E14 Halt,J. Richard,.P. Gray,T_J. Newcomb,d. Pemiller,P. Lin,C.0, Jones,K.
Johnson,B. Gregory,D.
Phys. Rev. A 28 (1983) 99-110
Systematics of single and double K-sghell vacancy production in titanium
bombarded by heavy ions
AT T o> ARTOs) ¢ T (18T AP (18D + TiT(1s7))
A = C, N, O, F, Mg, Si, S, C
X—ray measurements
500 - 6500 keV/amu

83E15 HanagkiH. Kusakabe,T. Nagai,N. Sakisaka.M.
J. Phys. Soc. Jfapan 52 (1983} 424-430
Electron capture of He® from gas target atoms at round a few kev
He®™ + A -> He®, He® (A = Ne, Ar, Kr, Xe, Ny
growth method
C.175 - 1.12% keV/amu
reccil lon source

83E16 Huber B_A.
Phys. Scripta T3  (1883) 95-100
Energy gain and loss spectroscopy of charged changing collisions
between multiply charged ions and neutrais
AT + B > AT (A = Ne, Ar, Kr, Xe; B = H, He, Ar, Xe: q=2-8)
growth, energy gain spectroscopy
0.25 keV/amu
Crogs section vs. crossing radius

8317 Huber,B.A. Kahlert,H.J.

J. Phys. B 16 (1983} 4555-4569

State-selective electron capture by Ar®(°P, D, 'S) ions in

He, Ne and Kr
Ar? + He, Ne. Ar -> Ar®
translational energy spectroscopy
0.01% keV/amu
metastable beam fraction determined through beam attenuation

83E18 Hvelplund.P. Samsoe E. Andersen,l.H. Haugen,H.G. Knudsen H.
Physica Scripta T3 (1883) 176-181
Population of n,l states in electron-capture collisions between highty
charged, medium-velocity ions and H,
AU+ Hy > AUT(n) £ H, (12 £ g = 18)
photon emission spectroscopy
100 keV/amu

83E19 Johnsen,R.
Phys. Rev. A 28 (1983) 1480-1458
Spectroscopic observations of the radiative charge transfer and
association of helium jons with neon atoms at thermal energy
He™ + Ne -» He + Ne' + hw
setected ion drift tube technique
3x107° keV/amu




raie coefficient

83E20 Kahlert,H.J. Huber B.A. Wiesemann, K.
J Phys B 18 (1983} 448-459
Charge exchange and iransfer ionisation in low-energy Ne? - Xe
collisions
Ne®™ + Xe -> Ne” + Xe'; Ne" + Xe¥ +« &
energy-loss/-gain spectroscopy
107% keV/amu

83821 Kamber E.Y. Hasted,J.B.
J. Phys. B 16 (1883} 3025-3035
Single elteciron capture by Ar® and Ar® ions impacting helium
Ar”. Ar® + He —> Ar', ArT(nl) + He' + AE
energy loss spectroscopy
0.013%, 0.03 keV/amu
energy loss spectra

B3E22 Knudsen,H. Hvelpiund,P. Andersen,L.H. Bjornelund,S.
Phys. Scripta T3 (1883) 101-10%
Experimental investigation of electron capture by highty charged 1ons
of medium velocities
general analysis

B3E23 Kuen,l. Stori,H. Howerka,F.

Phys. Rev. A 28 (18983} 118-126
Measurement of direct and charge exchange excitation c¢ross seciions in
in collisions of 1 - 800 eV (laboratory frame) He', Ne'. Ar®, Kr’

and B ions and of 1 - 3600 eV He™, Ne™, and Ar? ions with O,
{(wavelengih region 2000 - 8000 A)
AT+ Oy -> A" (A = He, Ne, Ar, Kr, 8): A? + 0, -> A"
{A = He, Ne, Ar}
photon-spectroscopy
1.2x107° - .45 keV/amu (A7) 1.2x107° - 0.9 keV/amu (A?)
emission Cross sections

B3EZ4 Kusakabe,T. Hanaki,H. Nagai,N. Horiuchi, 7. Konomi,l. Sakisaka,M.
Mem. Fac. Eng. Kyoto Univ. 45 (1883) 35-49
Charge transfer cross sections for muitiply charged slow Ne, Ar, Kr and
Xe ions on various gas targets l. rare gas targets
AT + B -> A 4 B® (A = Ne, Ar, Kr, Xe: q=2-11:
B = He, Ne, Ar, Kr, Xe: k=1-53)
growth
0.1% - 3 keV/amu

B83E25 Kusakabe,T. Nagai,N. Hanaki,H. Horiuchi,7. Sakisaka,M.
J. Phys. Soc. Japan 52 (1983) 4122-4128
Charge transfer cross sections for slow Ne®™ ions on He and H,
Ne™ + B -> Ne"™s + B* (q=2-5; B = He, H, k=1-2]
growth
0.1%5 - 3 keV/amu

83E26 Kusakabe,T. Hanaki,H. Nagai N. Horiuchi, 7. Sakisakag,M.
Phys. Scripta T3 (1983) 191-183
q-dependence of electron capture cross sections for slow Kr™ and
Xe™ ions on H, and He
Kri(q=2-9), Xe¥{(q=2-10) + H, He -> Kr'%" xo(g-k}+ (k=1-2)
growth
0.28 keV/amu
total creoss section
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83E27

83E29

83E30

83E31

83E32

83E33

Lennon, M. McCullough,R.W. Gilbody , H.B.
J. Phys. B 16 (1983} 2191-2204
State-selective electron capture by G, C¥., N* and Ar® ions
in rare gases
C? + He, Ne, Ar -> C N* + He, Ne -> N°;
Ar? + He, Ne -> Ars CF ¢ He -> C*
energy-loss/-gain spectroscopy
0.13 - 5 (C¥); 5.7x107% - 0.57 (N?*'}); 3.5xi0™° - 0.125

(Ar®); 0.25 - 1.5 {(€*) keV/amu
Lindinger,W.
Phys. Scripta T3 (1883 115-118 .

Reqctions of doubly charged ions at near thermal energies
AT + B -> AT (A = He, C, O, Ne, Mg, Ar, Ca, Kr; B = He, Ne, Ar,
Kr, Xe, Hg. H; N, O, NO. CO, 850, NO, NH, CH, CjH) .
swarm method
thermal energy
rate coefficient - crossing radius

Matsumoto,A. Iwai, T. Kaneko,Y. Kimura,M. Kobayashi,N. Ohtani, 3.
Okuni, K. Takagi,S. Tawara,H. Tsurubuchi,S.
J. Phys. Scc. Japan 52 (1983) 32891-3293
Measurement of reiative popuiation between B¥'(2s) and B¥(2p) in
electron capture collision of B with He,
8% + He -> B¥(2s, 2p)
energy-gain spectroscopy
0.08 - 0.3 keV/amu .
relative value

Matsumoto,A. Sano,T. Twai,T. -
J. Phys. Soc. Japan 52 (1983) 1173-1177
Observation of N,” 3914 A band emission in collisions of singly-and
doubly-charged Ar, Kr and Xe ions with N, at keV energies

AT = N, —> AT 4 NS (BRIUT) (A = Ar, Kr, Xe, g=1, 2)

optical spectroscopy

0.03 - 0.2 keV/amu

relative emission cross section

Mayo,M. Stone,J.A. Morgan,T.J.
Phys. Rev. A 28 (1883) 1315-1321
Charge changing cross sections for 1 - 70 keV H" and H® in
collisions with calcium and strontium metal vapors
HYH% + Ca, Sr -> HY, H (H", &)
growth
1 - 70 keV/amu

McCullough R.W. Lennon M. Wilkie,F.G. Gilbody,H.B.
J. Phys. 8 16 (18983) L1723-176
State-selective electron capture by N ions in atomic hydrogen using
collision spectroscopy
N® + H -> N7(2s2p% 3° °D% + H°
energy-toss/~gain
0.57 keV/amu

Mikoushkin, V.M. Ogurtsov,G.N. Flaks,[.P.
J. Phys. B 16 ({1883} L405-408
Autoicnisation in quasimolecular system formed in multiply charged
ion-atoms collisions
He', He?, Ne™, Ar™ + Xe -> He, He®, Ne™M,
ArET + Xe? + e (n=1,2,3)
electron emission spectroscopy
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83E34

83E35

83E36

83E37

B83£38

83E39

83E40

1.25 - 7.5 (He", He?). 0.25 - 1.5 (Ne™), 0.125 - 0.75
(Ar™) keV/amu

Multer ,A. Groh,W. Salzborn, .
FPhys. Rev. Letters 51 (18983) 107-109
Statistical interpreiation of transfer ifonization n slow collisions of
muliiply charged wns with atoms
Xe? + Xe ->» X&' + Xe* + (k-i)e (g=3-15)
statistical model for transier ionization and multiple-ionizaticn

Neil,P.A. Angel,G.C. Dunn,K.F. Gilbody,H.B.

J. Phys. B 16 (1883} 2185-2180

Charge transier and icnization in H' - C7 and H® - N’ collisions
H+ €7 N° -> H® + CF ONT
crossed beam technique
65 - 470 keV/amu

Ohtani, 3.
Phys., Scripta T3 {1883) 110-114
Recent aciivities at N{CE Nagoya
A%+ He -> AW™(n) + He® (A=C, N, O; gq=3-8)
energy gain spectroscopy
1xg/M (keV/samul
total cross section vs. crossing fadius

Okuno K. Tawara,H. [wai,T. Kaneko,Y. Kimura, M. Kobayashi,N.
Matsumoto,A. Ohtani, 3. Takagi,S. Tsurubuchi, S.
Phys. Rev. A 28 (i983) 127-134
Energy-spectroscopic studies of electron-capture processes by
low-energy, highly stripped C, N, and O ions from He

c*, C*, N, N¥, 0% + He -> (single and double)

electron transfer

energy-loss/-gain speciroscopy

0.33, 0.66 (C*); 0.41, 0.82 (C°); 0.36, 0.72 (N°");

0.43, 0.86 (N®); 0.37. 0.74 (0*) kev/amu

n-distribution; no cross sections

Panov,M.N. Basaloev,A.A. Lozhkin, K.O.
Phys. Scripta T3 (1983) 124-130
Interaction of fully stripped, hydrogenlike and heliumlike C, N, O, Ne
and Ar jon with H and He atoms and H, molecules
Ar%(q=3-7) + He -> Ar'""(n) + He"
photon emission sSpeciroscopy
0.6 - 8 keV/amu

FPeart,B. Rinn,K. Dolder K.
J. Phys. B 16 (1883) 2831-283%
Measurements of cross sections for inelastic collisions between
“+ie” ions
He' + He® -» He® + He?: He” + He® + e
crossed beam
7 - 289 keV/amu

Pedersen,E.H. Cocke, C.L. Rasmussen,J.L. Varghese, S.L. Waggoner,W.
J.o Phys. B 16 (1983} 17388-1804
Capture of Ar K-shell elecirons by proions

H™ + Ar —> H + Ar'(is™)

X-ray coincidence

1500 - 10000 keV/amu

impact parameter dependence
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83E41

83E42

83E43

83E44

83E45

83E46

83E47

8348

Pedersen,E.H. Cocke,C.l.. Stock!i.M.
Phys. Rev. Letters 50

Experimental observation of the Thomas peak in high velocity eleciron

(1983) 1910-1813

capture by protons from He

+

H o+

He -> H°

2820 - 7400 keV/amu
angular distributions in Thomas peak

Phaneuf,R.A,

Phys. Rev. A 28 (1983)

Electron cadpture by slow Fe® ions from hydrogen atoms and molecules
Fe¥(q=3-14) + H, H, -> Fee™
growth

0.01

- 0.095 keV/amu

total cross sections

1310-1314

Prior M.H. Marrus,R. vane,C.R.
Phys. Rev. A 26 (198%3)
Electron capture by trapped Ne® ions at very low energies
Ne®(q=1~10} + Ne, Xe -> New™
trapping beam technique
5x107 - 3.5x107 keV/amu
trapped recoil ion

141150

Rudd,M.E. DuBlois,R.D. Toburen,L.H. Raicliffe,C.A Goffe,T.V.
Phys. Rev. A 28 (1983)

Cross sections for ionization of gases by S - 4000 keV protors and

3244-3257

electron capture by 5 - 150 keV protons
H™ + B -> H® (B = He. Ne, Ar, Kr, H,, N, CO, 0, CH,. Co,)
condenser plate method

5._

Sakisaka,M. Hanaki,H. Nagai,N. Hoeriuchi,T. Konomi,I. Kusakabe,T.

150 keV/amu

J. Phys. Soc. Japan 52
A statistical model for collisions of multipie electron transier
Kr¥(g=2-9) + Kr -> Kr'?" « g (i=1-5)

0.29

keV/amu

(1983) 716-717

multiple electron transfer

ior

Schlachter,A. Stearns,J.W. Graham,W.G. Berkner,K.H. Pyle R.V. Tanis,J.A.
Phys. Rev. A 27 (1983
Etectron capture for fast hignly charged ions in gas targets;
an empirical scaling rule

3060

~ 8500 keV/amu

3372-3374

total cross section; scaling law

Schuessler H.A. Holder,C.H. Sing,0.
Phys. Rev. A 28 (1983)

Crbiting charge transfer cross sections between He' ions and cesium

1817-1820

atoms at near-thermal ion-atom energies
He" + Cs -> He(1s?, 1s2s, 1s2p)
trapped technique
3.9x107° - 2.4x10™ keV/amu

Shields,G.C. Moran,T.F.
J. Phys. B 16 (1983)
Single-and double-electron transfer reactions of ground and metastable
state Ar® jons

Ar® 4 B -> Arf, A9 (B =

TOF
0.1

- 0.175% keV/amu

3591-36M

0z N, CO, CO,. CH, C.H,)
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B3E48

83£50

BLE 1

84E 2

total cross section

Stevens, . Petersen,R.S. Pollack . E.
Pnys. Rev. A 27 (1883) 2386-2402
Electron capture in small-angle Ar? + Ar collisions
ArT o+ Ar -> Art P) o+ Ar(3s73p‘nl)
energy loss/gain speciroscopy
0.0725 keV/amu
scauering angle 0-1; relative cross section

Terasawa,M. Gray,T.J. Hagmann,S. Hall,J. Newcomb,J). Pepmiller,P.
Richard,P.
Phys.- Rev. A 27 (1883) 2868-2875
Eleciron capture by and electron excitation of two-electron fluorine
ions incident on helium

F"(152s °S) + He -> F™{1s2s2p “P)

X-ray spectroscopy

315 - 2100 keV/amu

total cross section

Winter,H.
J. Phys B 18 {1883) L521-523
Commenis on "radigtive decay of lithium-like ons {ullowing exchange
collisions of 3 keV/amu C* with Hy" .
ct o+ H, -> C¥(nD
VUV photon speciroscopy
3 keV/amu

Winter H.
Phys. Scripta T3 (1883) 158-162
Empirical state-selection rules for electron capture in low
energy-ion-atom collisions
Ne', Ne®™, O™ + Li -> Nel(ni), Ne'(nl), Oi{nl} + LT’
energy-foss/gain spectroscopy
7 - 25 keV/amu

Yan,P.G. van der Woude,R. Dijkkamp,D. de Heer F.J.
Phys. Scripta T3 (1883) 120-123
Electron capture intc excited siates in collisions between multiply
charged ions and atoms
He®', €%, 0%(q=1.2.3) + Li -> He", ¢, 0"""(nl);
Cc¥, 0% + H, -> ¢, oW (nD)
photon emission speciroscopy
1 - 37.5 keV/amu

Andersen,L.H. Frost,M. Hvelplund,P. Knudsen,H. Datz,5.
Phys. Rev. Letters 52 (1984) 518-521
Correlated iwo-electron efiects in highly charged ion-atom collisions;
transfer ionization and transfer excitation in 20-MeV Au™ + He
collisions
AU+ He -> AU + He'; AU+ He™
Electron emission speciroscopy coincidence with final projectile
charge state
383C.C keV/amu

Anheclt,R. Andriamonje,S.A. Morenzoni,E. Stoller,Ch. Moliteris, J.D.
Meyerhof, W.E. Borman,H. Xu,l.8. Xu,Z.Z. Rasmussen,J.O. Hoffmann,D.H.
Phys. Rev. Letters 353 (1984) 234-237
Observation of radiative capture in relativistic heavy ion-atom
collisions

AT + B -> AYY Loy o+ BT (q=12z, z-1; A = Xe, La, U;
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B4E 3

8LE 4

B4E 5

B4E &

B4E 7

84E 8

B4E 9

B = Be-Ta)

X-ray spectroscopy

10° keV/amu

REC c¢ross sections; anguiar districution

Astner,G. Barany,A. Cederquist,H. Danared,H. Huldt, S. Hvelplund,P.
Johnson,A. Knudsen,H. Liljeby,L. Renfelt K.G.
J. Phys. B 17 (1884} L877-883
Absolute cross sections for multielectron processes in low-energy
Ar? - Ar collisicns’ as measured with @ new technique

Ar® + Ar 9> AT 4+ ArT + (res-qle

TOF

G.45xq keV/amu

recoil ions

Aumayr.F. Fehringer M. Winter, H.
o Phys. B 17 (1884) 4201-4211
Inelastic H' - Li(2s) collisions (2-20 keV); 1. electron capture
into H{2p} and H{3l} subshells
H™ + Li(28) -> H{(2p}, H(3s, 3p, 3d}
photon speciroscopy
2 - 20 keV/amu

Banring,A. Hertel,LV. Meyer E. Schmidt, H.
Phys. Rev. Letters 53 (1884) 1433-1436
Polarization dependence of resonant charge transfer in iow energy
collisions of Na™ with laser-excited Na'(3p)
Na' + Na'(3s, 3p) -> Na(3s, 3p) + Na’
E. photon spectroscopy: T. MO model calcutation
0.045 - 0.075 keV/amu
polarization measured

Baptist,R. Bonnet,d.J. Chauvet,G. Desclaux,J.P. Dousson,S. Hitz,D.
J. Phys. B 17 (1884} L417-421
Polarisation of light emitted after charge transfer from H, to C*7
fons

C* + H, -> C¥™(3lm) + H,

photon emission spectroscopy

0.3 - 3 keV/amu

Berkowitz, K. Zorn,l.C.
Phys. Rev. A 29 (1984} bB11-616
Charge transier into the metastable 2s level of hydrogen by protons
colliding with K and Na
H" + K, Na -> H{(2s)
growth
0.5 - 2.5 keV/amu

Boellaard,A.
FOM Institute for Atomic and Mcolecular Physics Report No.58.245
Etectron capture into He® - Li collisions at G.55 - 10.0 keV

He® - Li -> He™(nl)

photon spectroscopy

0.138 - 2.5 keV/amu

Bordenave-Montesguieu,A. Benoit-Cattin,P. Gleizes,A. Marrakchi, AL
Dousson,5. Hitz. D.

J. Phys. B 17 {(1984) L127-133

Autoionisation of N*'(nln"l") with n=2,3,4 and n'z n measured by
electron spectrometry in collisions of N’ with He and H,. at 4.9
keV amy™ ' ’
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N’ + He, H, -> NT(nin'l) + He®, H¥ (n=2,3,4; n'z n)
eleciron emission sSpectroscopy
£.9 keV/amu

B4E10 Bordenave-Montesquieu, A. Benoit-Cattin,P. Gleizes, A, Marrakchi, Al
Dousoon,S. Hitz,D.
J. Phys. B 17 (1884) 1223-227
Two-electron capture into autoionising configurations NY'{(1snin't")
with n=2.3.4 and n'zn, abserved by electron spectrometery in
collisicns of N¥{1s) with He and H,,-at 4.2 kevamu™'
NS + He, H, -> N*(1snin'l') + He?, H,” (n=2,3.4 n'z n)
etectron emission specirosocpy
4.2 keV/amu

B4E Brazuk,A. Dijkkamp,D. Drentje, A.G. de Heer,F. ). Winter H.
J. Phys. B 17 (1884} 2489-2505
Measurement of metastable fractions in multiply charged ion beams Dy
ion excitation in core-conserving eleciron capture
e, N, 0Y NT o+ L -> CF, NP, O¥, ONT o+ Lt
photon emission spectroscopy
1.665 (C?), 1.43 (N®), 1.25 (0), 1.43 (N*') keV/amu

B4ETZ Brazuk,A. Winter . H. Dijkkamp.D. Boellaard,A. de Heer,F.J). Drentje A.G.
Phys. Lett. 107TA (1884) ]138-141
Abscluie emission cross sections for detection of plasma impurity ions
with active neutral lithium beam diagnostics 7
- Co, 0% + Li -» C9, 0N 4 i (g = 3.4,5,6 5 g'= 4,5.8.7)
photon emission spectroscopy
1.66.2.5 {(C% =+ Li); 1.25,1.88 {07 + Li) keV/amu

8LE13 de Bruijn,D.P. Neutebocom,J. Sidis,V. Los,J.
Chem. Phys. 85 (1884} 215-23i
A detqiled experimental study of the dissociative charge exchange of
H,' with Ar, Mg, Na and Cs targets at keV energies
Hy + B ~> H;” (B = Ar, Mg. Na, Cs)
growih
0.75 - 3.75 keV/amu

84514 Dijkkamp,D. Brazuk,A. Drentje,A.G. de Heer,F.J. Winter,H.
J. Phys. B 17 (1984) 4371-4385
Single-eleciron capiure into C*(n,1) subshells in C*° - Li
coilisions (20-80 keV}
C* o+ Li -> C¥nl o+ LiT {n<=7)
photon emission Spectroscopy
0.8 - 8.7 keV/amu

B4E1S Dmitriev,[.S. Vorobev,N.F. Konovclova,Zh.M. Nikolaev.,V.S&.
Novozhilova, V.N. Teplova,Ya. A, Fainberg.Yu. A,
Sov. Phys. -JETP 57 {(18B4) 1157-1164
Loss and capture of electrons by fast ions and atoms of helium in
various media
He?: He ™ + B -» He", He" He® (B = He, Ne, N,, Sr)
E. growth; T. modified OBK
" 331 - 2070 keV/amu

84E16 DuBois,R.D.
- Phys. Rev. Letters 52 (i8984) 234B8-2351
Electron production in collisions between light jons and rare gases;
The importance of the charge transfer and direct ionization channeis
H. He' + B -> H% He” + B" (B = Ne, Ar, Kr)
coincidence between HP He® and B" ions
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15 - 100 {H); 4 - 25 (He) keV/amu

84E17 DuBois.R.D. Giese,J.P. Cocke,C.L.
Phys. Rev. A 29 (1984) 107%-1082
Contripution of electron capture to 2p-vacancy production in
p - Mg collisions
H™ + Mg(2p) -> H® + Mg(2p™; H + Mg(2p™")
growth
25 - 80 keV/amu

84E18 Gould,H. Greiner,D. Lindstrom,P. Symons, T..M. Crawiord,H.
Phys. Rev Letters 52 (1984) 180-183
Eleciron capture by U®'" and U™ and ionization of U™ ang U
U, U s B > U, U (B = ¢, Cu, Ta)
growth method
4x10° - 8.6x10° keV/amu

84C 18 Graham,W.G. Berkner,K.H. Pyie,R.V. Schiachter,A.S. Stearns,J.W.
Tanis, LA, .
Phys. Rev. A 30 (1984) 722-728
Charge transfer cross sections for multiply charge ions cotliding with
gaseous targets at energies from 310 keV/amu to 8.5 MeV/amu
AT+ B o> AR TR AT (A = C, Ar, Fe, Nb, Pb:
q = ©-59; B = H; He, N, Ne, Ar, Xe) -
growth
310- 8500 keV/amu
total cross section

84E20 Hanaki.H. Kusakabe,T. Horiuchi, T. Konomi,I. Nagai.N. Yamaguchi,T.
Sakisaka,M.
Mem. Fac. Eng. Kyoto Univ. 46 (1984) 1-17
Charge transier cross sections for muttiply charged slow Ne, Ar, Kr and
Xe jons on various gds targets II. molecular gas targets
AT + B -> AN s BY (A = Ne, Ar, Kr, Xe ; q=2-11
B = H, N, CO, CH. CHMg CiHe ; k=1-5)
growth
Q.15 - 3 keV/amu

B4E21 Heckman,V. Martin,S.J. Jakacky,). Pollack,E.
Phys. Rev. A 30 (18984) 2281-2263
Electron capture in H' + H,
H + H, -> H(1s) + H,(*sg")
TOF methed
T - 3 keV/amu
probability as a function of scattered angle

84E22 Howaid, A.M. Miers,R.E. Allen, .S, Anderson,L.W. Lin,C.C.
Phys. Rev. A 28 (1984) 1083-1087
Charge-changing cross sections for 1 - 25 keV H{1s) incident on a
Nag-vapor target
H{1s} + Na -> H", H
growth
i - 25 keV/amu
total cross section

B84E23 Huber,B.A. Kahlert,H.J.
J. Phys. B 17 (1984) LB9-7%
On_the imporiance of metastable Ne®(’D,) ions in charge-changing
Ne® - Xe collisions
Ne® + Xe -> Ne' + Xe”; Ne' + Xe? + &~
energy-loss/-gain spectroscopy

—37—




84E24

BLEZD

84E26

~ BLERT

B4E28

84E28

BLESO

2x1072, 5x107% keV/amu
Huber,8.A. Kahlert, H.J. Wiesemann, K.
J. Phys. B 17 (1884) 28B83-2885
Study of electron capture reactiens by means of double wanslational
speciroscopy
Ar®, AT+ AP —> APTT o+ ArT
double transiqational spectroscopy
0.015 keV/amu

twai, 7. Kaneks,Y. Kimura,M. Kobayashi,N. Matsumoto, A, Ohtani, 5.
Okuro,K. Takagi,S. Tawara,H. Tsurubuchi, 5.
J. Phys B 17 (1984} 195-88
The dependence on Rc of cross sections for one-electron capture by
s, 8Y and Kr¥{g=7-25) ions from He
S 8™ Kr¥(gq=7-25) + He -> S$'¥, 87 KrT o+ He' + AE
transtational energy speciroscopy
1xg/M keV/amu
total cross sections vs. crossing radius

Jolly,A. Wonrer K. Chetioui,A. Rozet,J.F. Stephan.C. Dube,l.J.
J. Phys. B 17 {1984) 235-242
Total charge transier cross sections for 400 MeV bare Fe™ ions
colliding with He, N, Ne and Ar targeis
Fe®™ + He, N, Ne, Ar -»> Fe™"
Lyman x-rays
7140 keV/amu
totat cross section

Justiniane,E. Cocke,C.L. Gray,T.J. DuBos,R. Can,C. Waggoner,W.
Schuch,R. Schmidt-Bocking, H. Ingwersen H.
Pnys. Rev. A 29 (1984) 1088-1085
Total cross sections for eleciron capture and tranier ionization by
highly stripped. slow Ne, Ar, Kr and Xe prcjectiles on helium

Ne®™, Ar%, Kr¥, Xe¥ + He -> Ne'T”, Ar@Y,

Kr'a™ XeW" (= 1-2)

(0.25 - 1.0ixg/M keV/amu

recoil ion sources; total cross sections

-Kamber E.Y. Brenton,A.G. Beynon.J.H.

J. Phys, B 17 (1884) 4819-4833
Single electron capture collisions of ground and metastable N> ions
with aiomic and molecular gases

N2 N 4+ He, Ne, Ar, Kr, Xe, H, N, -> Ne’

transiational energy speciroscopy

(0.43 keV/amu

no cross sections given

Kamper E.Y. Hasted,J.B.
Vacuum 34 {1984) ©63-65
Energy loss spectra for single electron capture in Ar® - He
collisions
Ar® - He -> Ar¥ + H' &+ AE
energy l0ss spectroscopy
0.03 keV/amu
no croess section

Kase M. Kikuchi,A. Yagishita,A. Nakai,Y.

J. Phys. B 17 (1984) 671-677

Single-and double-electron capture cross sections for Ne” in He., Ne
and Ar
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84E31

84E32

8LE33

84E34

8LEGS

84E36

BLETJ7

Ne? + He, Ne, Ar -> Ne~", Ne°
growth

2% - 150 keV/amu

total cross section

Kawayama,l. Berg,G.P_.A. Huilimann,W. Martin,S.A. Meissburger,[.
Aelert,W. Rogge,M. Romer,J.G.M., Rain,J.L. Zemlo,L. Gaui,G.
J. Phys. B 17 (1984) L23-28
High energy electron capture and stripping in gas targets
*He? - N, Ne, AL -> He
attenuation method
2x10° ~ 4x18* keV/amu

“

Kheyrandish,H. Armeour,D.G. Jones,E.J.

Vacuum 34 (1884) 268-273 -
The measurement of charge transfer cross sections for a varigty of ions

on air and argon

+

A+ B ->» A(A = 3b, As, [n, P, N,, O, N, O, Ge, Cr, Fe;
B = air, Ar)
growth

0.08 - 2.9 keV/amu

McCullough R.W. Wilkie,F.G. Gilbody,H.B.
J. Phys. B 17 (1984) 1373-1382
State-selective electron capture by stow CF anrd C¥ ions in atomic
hydrogen .
C¥ +H -> C" + H, € + H ->» C¥((2535)°S, -
(2s3p)°P°, (2p)? 'S, (2p)2'D) + W
energy-loss/gain spectroscopy
5x107 - 1.5 keV/amu -

Newcomb,J. Dillinghem,T.R. Halt,J. Varghese,S.L.. Pepmiller,P.L.
Richard,P. -
Phys. Rev. A 29 (1984) 82-91
Electron capture by metastable projectiles on He and Ne
F*(1s2s S) + He, Ne -> F%
Auger eleciron
315 - 789 keV/amu

Nielsen E.H. Andersen,L.H. Barany,A. Cederquist,H. Hvelplund,P.
Knudsen H. MacAdam,K.B. Scrensen,J.
J. Phys. B 17 (1984) Li39-144
Energy-gain spectroscopy medasurements of single-electron capiure by
Ar® in Ne and Ar

Ar® + Ne, Ar -> Ar®(nl)

engargy-gain speciroscopy

0.0025 - 0.025 keV/amu

total and partial cross section

Nikulin,V.K. Dijkkamp,D. Gordeev,Yu.S. Samoylov,A.V. de Heer F.J.
J. Phys. B 17 (1884) L721-725
Electron capture into excited projectile states in 6 - 100 keV Ne*’
Ne collisions

Ne* + Ne -> Ne®(2p% nl); Ne®(2p2 nl?)

0.25 - 6.25 keV/amu

Ohtani, 5.

Etectronic and Aiomic Collisions (eds. Eichler.J. Hertel,l.V.

Stolterfoht,N. (North-Holland, Amsterdam}) (1984)

One-electron capture by highly stripped ions from helium atoms
C¥, N¥, 0% + He -> C¥Vr, NWB* glede 4 yar
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B4LEGS

84E39

B4E40

B4ELT

B4ELZ

84E43

B4ELL

energy-loss/-gain

Peterson,J.R. Bae.Y.K.

Pnys. Rev. A 30 (1884) 2807-2810

Product stawes of Hy', H,” and 0O," electron capiure in Cs
D, Dy 0, + Cs -> dissociative charge transfer
energy anclysis
0.3 keV/amu

Roncin.?. Barat .M. Laurent,H. Pommier.J. Dousson,S. Hitz ,D.
J.oPnys. B 17 (1884) L521-525
Transfer jonization and two-electron capture processes in N - He
collisions at 3 - 34 keV energies
Ne® + He -» Ne” (n=3,4)
engrgy-gain spectroscopy
0.1 keV/amu
angular dependence of energy-gain specira; contribution of
iwo-eleciron capiure and transfer jonization

Schmeissner,C. Cocke,C.l.. Mann,R. Meyerhof W.
Phys. Rev. A 30 (1984) 166i-1671
Energy-gain spectroscopy studies of electron capture trom helium Dy
stow multiply charged neon ions
Ne® + He -> Ne' ™" (g=3-8)
energy-less/-gain
3.5x107° - 2.6x107° keV/amu

Sorensen,). Andersen,l.H. Hvelplund.P. Knudsen,H. Liljeby.L.
Nieisen E.H.
J. Phys B 17 (18843 4743-4756
Cross sections o{nl} for electron capture collisions between medium
velocity, highly charged ions and mclecular hydrogen
AUS ¢ H, —> AUST(ND + Hy (q=12-18)
photon emission Spectroscopy
100 keV/amu

Szucs,S. Karemera, M. Terao M. Rrouillard,F.
J. Phys. B 17 (1984) 1613-1822
Experimental study of the mutual neutralization of H™ and H°
between 5 and 2000 eV
H + H ->H + H
merging beam technique
5x107% - 2 keV/amu

Tanis,J.A. Bernsiein,E.M. Granam,W.G. Stockli,M.D. Clark,M.
McF ariand,R.H. Morgan,T.J. Berkner,K.H. Schlachter,A.S. Stearns, )W,
Pnhys. Rev. Letters 53 (18984) 2551-2554
Resonant eleciron transfer and excitation in two- three- and four
eleciron Ca¥ and V¥ iens colliding with helium

Ca®™(q=16-18), V¥(q=19-21) + He -> Ca¥™", ¢l

RTE

2500 - 8000 (Ca), 3530 - 9000 (V) keV/amu

Tanis.J A, Bernstein,E.M. Stockli,M.P. Graham,W.G. Berkner K.H.
Markevicn.D.J. McFarland.R.H. Pyle RV. Stearns,J.W. Wiilis, J.E.
Phys. Rev. A 23 (1884) 2232
Correlations between charge-changing interactions and projectile Ka-
x-ray erission in Ar + Xe <collisions

ArY + Xe -> Ar9Y (g=15, 16, 17)

coincidence between x-rays and projectiles

4000 - 4500 keV/amu
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BLEALS Tawara,H. Iwai,T. Kaneko,Y. Kimura,M, Kobayashi,N. Matsumowo,A.
Ontani, K. Takagi,.S. Tsurubuchi,S.
Phys. Rev A 29 (1584) 1529-1532
Energy-specroscopy studies of electron-capture processes of
low-energy, highly stripped F and Ne ions in collisions
FS + He -> F“" + He'(g=6,7,8);
Ne¥™ + He -> Ne“" + He' (q=7,8,9)
energy-loss/gain spectroscopy
ixq/M keV/amu

BLELE Varghese,5.L. Waggoner,W. Cocke,C.L.
Phys. Rev. A 28 (1884) 2453-2456 .
Electron capture from tithium by protons and helium ions
H', He", He? + Li -> H® He® He"
growth
0.257 - 3.85 (H), 0.06 - 2 {He) keV/amu

B4E4L7 Waggoner W. Cocke,C.L. Varghese,S.L. Stockti,M.
Phys. Rev. A 29 (19B4) 2457-2462
Experimental cross sections for electron capiure from lithium by slow,
highly charged, rare-gas projectiies
Ne¥, ArS, Kr¥, Xe™ + i -> Ne'9™ ara
Krta " xe'T"* (g=2-10)
Li-—oven
(G.1 - 1.0lxg/M keV/amu

BLELS Watts, M.F. Angel,G.C. Dunn,K.F. Gilbody,H.B.
J. Phys. B 17 {1884) 1631-1635
Charge transfer and ionization in collisions between Li* ions
Lit + Li" -> L7+ Li® + e; L% + Li®
crossed beam technique
0.053 - 0.24 keV/cmu

84E49 Williams,[.D. Geddes,J). Gilbody.H.B.
J. Phys. B 17 (1984) 15471558
Electron capture, loss and excitation in coliisions of H*, H(1s),
H(2s) and H in atomic oxygen
H™ + B -> H° (total, 2s); H{1s) + B -> H°, H%2s), H:
H(Zs) + B -> H, H (B = 0, 0,)
growth
25 - 25 keV/amu
ir tube furnace

84EB0 Wohrer K. Chetioui,A. Rozet,J.P. Joliy,A. Stephan,C.
J. Phys. 8 17 (1884) 1575-1587
K-K transfer cross sections in near-symmetric Fe®® ion-atom
collisions at intermediate velocity
Fe®™ + 8 -> Fe™'(is) + B(1s™) (B8 = Ar, Kr, Zr, Ag, Sn)
X-ray spectroscopy
7142 keV/amu

B4LEST Woods,C.J. Scfield,C.J. Cowern, N.E.B. Murrell,M. Draper,J.
4. Phys. B 17 (1984) 867-878
Comparison of charge-changing cross sections in dgasecus and solid

targets
C¥ + B -> C'" (q=4-6 ; i=1,2 ; B= carbon foil, CH,,
CHe, Coti,, CoHy)
growih

3000 keV/amu
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85E 1

85k 2

85E 3

85 4

85E 5

85E 6

8-E 7

BoE 8

Alvarez,l. Cisneros,C. Morales, A, Morgan,T.J.
Phys. Letters 108A (1985) 268-270
H™ formation in H® + Mg collisiocns

HY + Mg -> H

growth

1.0 - 2.0 keV/amu

Andrews M.C. McDaniel,F.D. Duggan.J.L. Miller P.D. Pepmiller,P.L.
Krause,H.F. Rosseel, T.M. Rayburn,L.A. Mehta,R. Lapicki,G.
Nucl. Insir. Meth. in Phys. Res. B 10/11 (1983) 186-188
M-sno!ll electron capture and direct ionization of gold by 25 MeV carbon
and 37 MeV oxygen 'ons

cs, 0% + Au -> C¥, 07+ AUT (BT

Xx-rcy coincidence

2000 keV/amu

Andriamonje,S. Chemin,J.F. Rofurier,J). Scboya.B. Schenrer,l.N.
Belkic,Dz. Gayet,R. Solin,A. Laurant,H. Schapira,J.P.
J. Physigque 486 (1885) 348-353
Electron capture from the krypton M-shell by MeV protons
H v Kr -> H%1s) + Kri(3U™)
E. x-ray coincidence; T. CDOW
2000 - 23000 keV/amu

Aumayr F. Lakits,G. Husinsky,W. Winter H.
J. Phys. B 18 {1885) 2493-2501
Ineiastic H' - Li(2s} collisions (2-20 keV); lll. electron capture
into the H{2s) subshell
HY + Li{2s) -> H(2s)
photcn speciroscopy
2 - 20 keV/amu

Aumayr . Winter,H.
Pnys. Rev. A 31 (1883) 67-71
Total singte-electron capture cross sections for impact of H",
H,". He®, and Ne' (2-20 keV) on Li
A"+ Li(2s) -> A% (A = H, H,, He, Ne)
growth
2 - 20 {(H) keV/amu; 0.1 - 1 keV/amu
total cross gection

Aumayr,F. Winter H.

J. Phys. B 18 (1885) L741-746

Excitation by impact of He” (2-20 keV) on Li{2s)
He™ + Li(2s) —-> Heltotal, 2p, 3p)
photon spectroscopy
0.5 - 5 keV/amu

Bee,Y.K. Coggiola,M.J. Peterson,J.R.
Phys. Rev., A 31 (1985) 3627/-3632
Charge transfer of 50 eV - 4 keV H', H,',
N,” in Cs; absolute cross sections
AT+ Cs -> A" (A = H, H, Hi N, Ny
attenuation method
0.05 - 4 keV/amu (H); 0.025 - 0.28 keV/amu
attenuation cross sections dominated by single electron capture

Hy", N™ and

Barany.A. Astner,G. Cederquist,H. Danard,H. Huldt,S. Hvelplunad,P.
Johnson A, Knudsen,H. Litjeby,L. Rensfelt,K.G.
Nucl. Instr. Meth. in Phys. Res. 3 § (188%) 397-3389
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Absolute cross sections for multi-electron processes in low energy
Ar® - Ar collisions; comparison with theory

ArT + Ar —> AP 4 APY (ges-8 2 k=1-5 : n=0-3)

coincidence technique

0.045xg keV/amu

85E10 Biiman, 5. Bonnet,J.J. Bordenave-Montesquieu,A. Dousson,S. Druetia M
Hitz,D. Mayo,M.
Nucl. Instr. Meth. in Phys. Res. B 9 (1985} 371-376
Radiative decay following low energy charge exchange collisions at the
AGRIPPA facility
Ne®™, 0%, A* + H,. -> N&”'(nl), O07(nl), A”(nl)
X-ray, VUV photon spectroscopy
1.56 - 3.84 keV/amu
grazing incidence specirometer; cystal spectrometer

85E11 Bonnet,J.J. Fleury,A.F. Bonnefoy M. Politis,M.F. Chassevent,M.
Bliman,S. Dousson,S. Hitz,D.
J. Phys. B 18 (1885) L23-27
Electron capture inte different (nl) states in slow collisions of
Ne® projectiles on He and H, targets
Ne®™ + He, H, -> Ne™(nl) + He', H,’
photon emission spectroscopy
1 - 4 keV/amu

8bE12 Bordenave-Montesquieu,A. Benoit-Cattin,P. Gleizes,A. Marrakchi, Al
Dousson,S. Hitz,D.
Nucl. Instr. Meth. in Phys. Res. B 9 (1985) 2388-391
Experimental cross sections for two-eleciron capture into nitrogen
autoionising states in N(g=6.7) on He and H, collisiecns at 10.5 g keV
NE™T" 4 H,, He -> N (nl, n'l'), n=2,3.4
electron spectroscopy
0.75xg keV/amu

85E13 BordenqveﬁMontesquieu,A. Boenoit-Catiin,P. Gicizes, A. Dousson, S, Hitz,D.
J. Phys. B 18 (1985} L3185-199
One-electron capture into Li-like autoionizing N*{1s2ln'l")
configurations by metastable N*'(1s2s S} multicharged ions in
cotlisions with He and H,. observed by electron spectroscopy at 3.4
keV/amu
N®" + He, H, —> N* (1s2in'l)
electron spectroscopy
3.42 keV/amu

82E14 Brazuk,A. Winter,H. Dijkkamp,D. de Heer,F.J. Drentje,A.G.
Nucl. Instr. Meth. in Phys. Res. B 8 (1985) 440-447
Subshell-selective electron capture from lithium by slow muitiply
charged ions
C* + Li(2s) -> C* (n,1)
1.67 - 6.67 keV/amu

85E15 Can,C. Gray,T.J. Varghese,S.L." Hall,J.M. Tunnel,L.N.
—~ 43—




Phys. Rev. A 31 (i885) 72-83
Flectron-capture cross sections for low-energy highly charged necn and
argon ions from molecular and atomic hydrogen

NeT(q=2-7), Ar¥(g=2-10) + H, H, -> Ne™ ™, aAr@™”

H-oven

(04 - 1.25ixg/M keV/amu

85E16 Cederquist,H. Andersen,L.H. Barany,A. Hveiplund,P. Knudsen, H.
Nielsen,E.H. Pedersen,J.0.K. Sorensen,J.
J. Phys. B 18 (1985) 3851-3%889
State-selective single- and double-etectron capture processes in slow
C* + He, Ne, Ar and Xe cocliisions
C* o+ Ne, Ar, Xe => C% + Ne’, Ar’, Xe’;
C* + He, Ne -> C” + He®, Ne¥
energy-loss/-gain
0.0416 kKev/amu

B85E17 Chetioui,A. Rozet,J.P. Vernhet,D. Wohrer K. Bouisset;P. Tonati,A.

Srepnan,C.
Nucl. Instr. Meth. in Phys. Res. A 240 (1985) 488-431
Charge exchange process with low energy multicharged iens; n.t
populations

A+ He, H, -> AU (n.i)

photon speciroscepy

10xq/27 (keV/amu)

Lyman spectra obsrved; Silll) used, relative intensities

BhE 18 Chetioui,A. Wohrer K. Rozet,J.P. Vernhet,D. Stephan,C.
Nucl. Instr. Meth. in Phys. Res. B 10/11 (1985) 134-137
High velocity caplure process in excited states of multicharged tons
Ar'® o+ N, > ACT(np); Fe™ + He, Ny -> Fe™ (np)
5250 kev/amu (Ar); 7140 keV/amu (Fe)
n-distribution

85619 Ciric,D. Brazuk,A. Dijkkamp,D. de Heer . F.J. Winter H,
J. Phys. B 18 (1885} 3629-363%
State- selective electron capture in C* - H, H, collisions
(0.7 - 4.6 keVarnu') studied by photon spectroscopy
C*" + H, Hy, -> C¥ + H, H
photon emission spectroscopy
0.7 - 4.6 keV/amu

B85E20 Ciric,D. Dijkkamp,D. Viieg,E. de Heer F.J.
J. Phys. B 18 (1885%) L17-22
Subsheli- selective eleciron capture cross sections in collisions of
He® and C* with atomic hydrogen
C o+ Ho-> C™(nl) + H® (n=3,4); He™ + H -> He'(Zp) + H’
phoion emission Speciroscopy
1 - 7 (CY-H), 1 - 10 (He¥-H) keV/amu

85221 Ciric,D. Dijkkamp,D. Viieg,E. de Heer,F.J.
J. Phys. B 18 (1885) 4745-4762
Selective electron capture into He Il (n,1) subshells in collisions of
He?' with atomic and melecular hydrogen
He? + #, Hy, -> H" (n,1
photon speciroscopy
1.25 - 10 keV/amu

BoE2? Clark,M. Brandt,D. Swenson,J.K. Shafreth, S.M.
Phys. Rev. Letters 54 (1885) 544-546
Non-resonant eleciron transfer and projectile K-electron excitation in
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ien-gtom collisions
Si'" 4 He -> '™
growtn
L8S8 - 2940 keV/amu

BOEZ3 Clark,M  Shafroth, S.M.
Nucl. Insir. Meth. in Phys. Res. B 10/11 (1885) 124-127
Resonant tramsfer- and excitation(RTE} and non-resonant transier and
excitation(NTE) in Si'"™ on He collisions
Si'™ o+ He -» g’ :
coincidence with Xx-ray and charge changed projectile
535 - 3571 keV/amu

83EZ24 Coggiota,.M.J. Bae,Y.K. Peterson,J.R.
Phys. Rev. A 32 (1885} 784-788
Single-eiectron-capture cross sections for 1-10 keV i’ ions in
alkaline-earth vapors
Li" + Mg, Ca, Sr, Ba -> Li°
attenuaiion method
0.14 - 1.4 kev/amu
total cross section

85E25% Cotte,P.H. Druetta, M. Martin,S. Denis.A. Desesqueiles,). Hitz,D.
Dousson,S. :
Nucl. Instr. Meth. in Phys. Res. B Q8 (1985} 743-46
UV spectroscopy of charge exchange collisions between N¥ ions anrd
H,, He
N*" + H?, He -> N* (1s°nl)
UV specircscopy
0.8 - 3.57 keV/amu

85E26 Dijkkamp,D. Boellaard,A. de Heer F.J.
Mucl. Instr. Meth. in Phys. Res. B 8 (1985} 377-381
Single electron capture in slow He® - Li collisions
He® - Li -> He™ (n.1)
VUV spectroscopy
0.55 - 10 keV/amu

85E27 Dijkkamp,D. Ciric,D. de Heer,F.J.
Phys. Rev. Letters 54 (1885) 1004-1007
Total capture and line-emission cross sections for C%, N7, 0%
- H coilisions in the energy range
C%, N™, 0% - H -> C™(nl), N™(nl), O”(n)
VUV spectroscopy
3 - 7.5 keV/amu

8528 Dijkkamp.D. Ciric,D. de Heer.F.J. Vlieg.E.
Nuct. Instr. Meth. in Phys. Res. B 9 (1985) 403-407
(n,li-subshell etectron capture cross sections in collisions of c*,
N® and 0% with atomic hydrogen
CH, N¥, 0% + H -> C*™(n,l), N“(n,1), 05 (n,1)
VUV spectroscopy
1 - 7 keV/amu

B5E29 Dijkkamp,D. Ciric,D. Vlieg.E. de Boer,A. de Heer.F.J.
J. Phys. B 18 (1985) 4783-47393
Subshell-sslective electron capture in collisicns of c*, N,
0% with H, H, and He
c¥, N, 0% + B -> C¥, N, O% (nU)
photon spectroscopy
0.5 - 12 keV/amu
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85E30 Dijkkamp,D. Gordeev,Yu.S. Brazuk, A, Dremje,!‘_;.G. de Heer,F.J

J. Phys. B 18 (1883) 737-756 )
Setective single-electron capture mo (n.1) subshells in slow
collisions of C, N, 0% and Ne® with He, H,, and Ar

cs, N, 0%, Ne® =« He -> C¥(nh, N¥(nl), O%(ni),

Ne®(nl) + He' ; C%, N¥, 0% + H, -> C*(nD,

N (nl), O°(nt) + H,” ; 0% + Ar -> O%(nl) + Ar’

photon emission spectoscopy

0.56 - 6.25 keV/acmu

BSE3 Druetta,M. Mayo,M. Bliman,S. Martin,S. Hitz,D. Dousson,S.
Deresquelies, .
J. de Phys. Leiters 46 (15885 L8G8-873
Ftude spectroscopique de la colision d'echange de charge entre Ne®
et He
Ne? + He -> Ne™, Ne
VUV specirometer
2.4 — 4 keV/amu
emission cross section

(13

85E32 Druetta,M. Mayo,M. Cotte.P.H. Martin,5. Dousson,5. Hitz,D. Tran Cong.K.
Phys. Letters 108A (1885) 338-338
Asolute cross sections for eleciron capture into (n,t} Subshelis of N
VI by VUV spectroscopic study of the N® - He collisien
N® + He -> N* (n,l)
VUV spectrometer
4.2 keV/amu

85E33 DuBois,R.D.
Pnys. Rev. A 32 (1885; 3318-3323
Charge transfer and ionization of lithium by protons and helium ions
H', He™, He ™ + Li -> H% He", He®
growth
15 - 200 keV/amu
differentials in Li charge states

BoE34 DuBois,R.D. Toburen,L.H.
Prys. Rev., A 31 (1885} 3603-3611
Flectron capture by protons and hetium ions from lithium, sodium and
magnesium
H', He' + B -> H?, He® He¥ + B -> He", He
(B = Li, Na, Mg}
growth
2 - 100 kev/amu (H); 1.3 - £6.7 keV/amu {He)

1]

B5E3S Graham W.G. Berkner ,K.H. Bernstein,E.M. Clark,M. McFarland,R.H.
Morgan,T.J. Schlachter, A5, Stearns,).W. Stockli,M.P. Tanis,J.A.
J. Phys. 8 18 (1885} 2503-2508
Charge state dependence of single eleciron capture and loss cross
sections for highly stripped V ions in He at 8.55 MeV/amu
V¥(q=18-23) + He -> V@™
growth
8550 keV/amu
total ¢ross sections

85E36 Hall,J. Richard,P. Pepmiller,P.L. Gregory,D.C. Miller, P.D. Moak,C.D.
Jones,C .M. Atton,G.D. Bridwell,L.B. Scfleld,C.L
Phys. Rev. A 33 (1885} 814-820
Energy systematics ot single-and double- K-shell vacancy production in
titaniurn bembarded by chlorine ions
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CL¥ + Ti -> %™, %+ Ti(1s™), Ti¥ (15D
(X-ray spectroscopy
7 - 15 x10° keV/amu

85837 Hippter,R. Faust,M. Wolf,R. Kleinpoppen,H. Lutz H.0.
Phys. Rev. A 31 (198%) 1399-1404
Polarization studies of H{2p) charge-exchange excitation; H™ + Ar
collisions
H + Ar -> H(2p) + Ar’
lineer and circutar polarizar
1.5" - 3 kev
polarization at scattering angle of 0.5 - 3.5

85E38 Huber ,B.A. Kahlert,H.J.
J. Phys. B 18 {198%) 4891-498
Vibrational excitation of H,” in electron capture collsions of
xe? and Ar® with H,
Xe® + Hy => Xe' + H'(v); Ar™ + H, -> ArT(nD + H,(w)
enargy-gain/-loss
4.6x107°, 2.3x10™ (Xe™); 1.5x107, 0.75 (Ar®) keV/amu

85E39 Hvelplund,P. Andersen,L.H. Barany, A. Cederguist,H. Heinemeier, J.

Krudsen,H. Macadam K.B. Nielsen.E.H. Sorensen, . -
Nucl. Instr. ‘Meth. in Phys. Res. B 9 (1985) 421-425
Energy-gain spectroscopy studies of state-selective electron capture
for multiply charged Ar recoil ions; comparison with the extended
classical barrier mode!

Ar® (q=6-10) + Ne, Ar, Xe -> Ar'S"(nn

energy gain spectroscopy-energy defect

0.025 keV/amu

85E 40 Jellen-Wutte, . Schweinzer,J. Vanek,W. Winter H.
J. Phys. B 18 (1885} L779-785
Scattering-angle-dependent translational energy spectroscopy for
electron capture by double charged ions
Ar?, Kr?, xe® + He, Ne, Ar -> Ar', Kr', Xe*
translaticnal energy spectroscopy
identification of varicus reaction channel

85E41 Jones, M.L. Doughty,B.M. Dillingham,T.R. Jones.T.A.
Nucl. Instr. Meth. in Phys. Res. B 10/11 (1985) 142-145
Electron capture by 20 - 150 keV protons on hydrogen gases
H" + CO, CH,, CjHs, CgH, -> H®
growth
20 - 150 keV/amu

85E42 Kamber,E.Y. Brenton.A.G. Beynon,J.H. Hasted, J.B.
J. Phys. B 18 (1985) 933-941
Single-electron capiure spectra for collisions of 0% on He, N, and
H2
0* + He, N, H, -> O™(nl)
translational spectroscopy
0.125 - 0.38 kev/amu

85843  Kamber,E.Y. Hormis,W.G. Brenton,A.G. Hasted,J.B. Baynon.J.H.
i. Phys. B 18 (1985} 117-124
Double etectron capture by Ar® trom rare-gas atoms
Ar¥ + He, Ne, Ar, Kr -> Ar” + He™, Ne¥', Ar®, Kr?"
enegy-loss/—gain
0.2 keV/amu
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85E44 Lee,A.R. Williams,D.G. Butcher E.C.
Phys. Letters 107A {1985) 218-220
Isctope effect in electron capture by protons intc the 2s-state of
hydrogen
H + H, D, —> H(23)
photon measurement
B - 16 keV/amu
no isctope eflfect found

B5E45 Lembo.L.J. Danzmann, K. Stoller,Ch. Meyerhof,W.E. Hansch, T.W.
Phys. Rev. Letters 5% (1883) 1B74-1876
Observation of polarized optical radiation following electron capture
into slow, highly ionized naon
4 keV Ne® + Na -> Ne' (nD
0.2 keV/amu

85E46 Maro M. Hitz,D. Druetia,M. Dousson,S. Desclaux,J.P. Blimann,5.
Phys. Rev. Letters 54 (1885) 317-318
Spectroscopy of Al VIl produced by tew energy charge changing
collisions
AP+ Hy - A
optical spectroscopy
3 keV/amuy

85E47  Mathur,D. Badrinathan,C. Rajgara,F.A. Rafeja,U.T.
J. Phys. B 18 (1885) 4795-4804
Eleciron capture collisions of Kr¥'(*P) in H,
Kr?'(*e) + H, -> Kr’
growih + energy loss sectroscopy
G.012 - D.06 keV/amu

B5E48 McAice,K.B. Hozack,R.5.
Phys. Rev. A 32 (1983) B810-B14
Charge and energy transfer in symmetric doubly charged Ar® + Ar
collisions
ArT(US) + Ar -> Ar + AFTCP)
translational energy spectroscopy
0.006 keV/amu
energy spectra only

85E49 McDaniel . F.D. Toten, A, Bhalla,R.P. Lapicki,G.
Nucl. Instr. Meth. AZ4 {1885) 492-497
Carbon K-shell vacancy production and K-K electron capture cross
sections for 0.4 - 1.8 MeV H’ ions incident on CH, iargets
H + C -> H(ls) + C(1s™)
Auger electron coincidence
400 - 1500 keV/amu

85ES0 Meyer,F.W. Howald,A.M. Havener,C.C. Phaneuf,R.A.
Phys. Rev. Letters 54 (1885) 2663-2666
Observation cof low-energy Z oscillations in total electron capture
cross seclions for bare projectites colliding with H and H,
AT+ M, H, => AT (A = C, N, O, F, Ne)
growth
0.3 - 3.0 kev/amu
total cross section

85ESI Meyer,F.W. Howald,A.M. Havener,C.C. Phaneuf,R.A.
Phys. Rev. A 32 (1885) 3310-3318
Low-energy total electron capture cross sections for fully stripped and
H-like projectiles incident on H and H,
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ATTETT L H, - ARTRER 0 0N 0, Bl oNe)
H-oven
0.18 - 8.5 keV/amu

85E52 Meyerhof, W.E. Anholt,R. Eichier,J. Gould, H. Munger,Ch. Alonso,J.
Thieberger,.P. Wegner,H.E.
Phys. Rev. A 32 {1985} 23291-3301
Atomic collisions with relativisic heavy ions. III. etectron capture
Xe¥ + B -> Xe“" (q=52-54 ; B=Be-Au : i=1-3)
solid target
82000 - 200060 keV/amu

B5EGB] Nakamura,T. Kobayashi,N. Kaneko,Y.
J. Phys. Soc. Japan 5S4 {1885) 1743-1749
fon-energy-loss spectroscopy of Kr¥'-He and -Ne collisions II.
one-electron captiure processes
Kr(®r, 'D,, 'Sy + He, Ne -> Kr
energy-icss spectroscopy
0.006 - 0.018 keV/amu

BS5ESA Nielsen,E.H. Andersen.L.H. Barany,A. Cederquist,H. Heinemeier,J.
Hvelplund.P. Knudsen,H. MacAdam,K.B. Scrensen,J.
J. Phys. B 18 (188%) 1785-1808
Energy-gain spectroscopy of state-selective sleciron capture for
multiply charged Ar recoil ions
Ar® + Ne, Ar, Xe -> Ar'%™ (g=6-10)
enargy-gain/-loss spectroscopy
1x167% - 5x107 keV/amu

85E55 FPear:,B. Bennett,M.A. Dolder K.
J. Phys. B 18 (1985} L4&39-444
New measurements of the mutual neutralization of H'/H" and
He'/H ions
H'" + H -> H + H; He" + 4 -> He + H
crossed beam technique
0.03 - 2 keV/amu (H); 0.1 - 3 keV/amu (He®)

8556 FPheneuf,R.A. Kimura,M. Sato,H. Olson,R.E.
Phys. Rev. A 31 (1985} 2914-2917
Electron capture by siow AlY ions cotliding with hydrogen
Al¥(g=2-10) + H, H, -> AlT™ ’
E. growth; T. MO expansion
8.02 - 0.12 keV/amu
total cross section; laser source

85E57 FPuertia,J. Huber,B.A.
J. Phys. B 18 (188%) 4445-4453
Single electron capture by state-prepared Ar?” projectiles in Ar
Ar® + Ar -> Ar'
translational energy Spectroscopy
0.07 keV/amu
metastable fraction

85E58 Puerta,J. Kahlert,H.J. Koslowski,H.R. Huber,B.A.
Nucl. Instr. Meth. in Phys. Res. B 9 (1985) 415-420
Single electron capture by state-selected multiply charged Ar% ions
(q=3,4}
Ar®* 4 He, Ne, Ar, Kr -> Ar®, Ar®
translational energy spectroscopy
0.02 keV/amu
forward angte (68 - 0x0.7)
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85E80

B5EG1

85EEB2

85EE3

85E64

B5E65

Rinn, K. Melchert,F. Salzborn,E.

J. Phys. B 18 (1883) 3783-3785

Measurements of charge transfer in H - He' collisions
H + He” -> H° + He®
crossed beam technique
8 - 100 keV/amu

Rozet,J.P. Chevallier,P. Legagneux-Piquema,P. Chetioui, A. Stephan.C.
J. Phys. B 18 (1985} 9435-848 :
Capture cross sections in highly exciied P sates of Ar'T in high
velocity collisions of 250 MeV Ar'® on N

Ar'® 4 N, -> Ar'T (np, n=<10)

X-ray spectroscopy

5250 keV/amu

1/n° distribution

Rudd,M.E. Goffe,T.V. Itoh,A.
Phys. Rev. A 32 (188%) 2128-21383
lonization ¢ross sections for 10 - 300 keV/U and electron caplure cress
sections for 5 - 150 keV/U “He™ ions in gases
He? + B -> He", He® (B = He, Ne, Ar, Kr, H, N, CO, 0,,
CH,. CO,. H,0}
condenser piate
1.67 - 50 keV/amu
total cross section

Rudd,M.E. Itch,A. Goife,T.V.
Phys. Rev. A 32 (1885) 2485-25C0
Cross sections for ionization, capture and less for 5 - 450 keV He®
on water vapor
He™ + H,0 -> He® He™
condenser plate
1.25 - 1125 keV/amu

Scheurer,J.N. Baker,C.K. Meyerhof W.E.
J. Phys. B 18 (1985} LB85-88
Large angle scattering and nuclear resonance effect in electron capture
in H = C and H" + N collisions
H' + C. N -> H°
350 - 1000 kev/amu {C}, 1050 - 1065 keV/amu (N}
6 = 30, 150

Shafroth,S.M. Awaya,Y. Kase, M. Kambara,T. KumagaiH. Nishida,M.
Shibaia,H. Tawara,H.
Nucl. Instr. Meth. in Phys. Res. A 240 (188%) 546-548
Angular distribution of REC for Ar*” on C at 1 MeV/cmu
ArS + C —-> Ar' (i) + ny + C7
X-ray spectroscoepy
1000 keV/amu
angular distribution

Shah,M.B. Elliott,D.S. Gilbedy, H.B.
J. Phys. B 18 (1885) 4245-4258
lonization and charge transfer in collisions of H' and He?* with
lithium
H', He®™ + Li -> H° He
growth method
22 - 2100 keV/amu
Li-oven

+
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85£66

85E67

85E68

85£89

85£70

B5E7]

85E72

86E 1

Tanis,).A. Bernstein, E.M. Oglesby,C.S. Graham,W.G. Clark,M.
McFartand.R.H. Morgan,T.J. Stockli, M.P. Berkner.K.H. Schiachter,A.S.
Sterns,J.W. Johnson,B.M. lJones K.W. Meron M.
Nucl. Instr. Meth. in Phys. Res. B 10/11 (1885} 128-233
Resonant-transfer and excitation for highiy charged ions
(16<z<23}) in collisions with helium

S‘a', CG‘E‘ - 1a+’ V‘E‘ - 21+ + He -» S!E*‘ CGTS—- 17»' Vla' - 2G+ + He'

coincidence

4869 - 6250 (8); 2500 - 800G {Ca); 3529 - 9020 (V) keV/amu

Tawara,H. Ewaf,T. Kaneko,Y. Kimura,M. Kobayashi,N. Matsumoto,A.
Ohtani, K. Takagi,S. Tsurubuchi,S.
Nuct. Instr. in Phys. Res. B 9 (1985) 432-434
Electiron capture in [¥(q=10-41) + He collisions at tow energies
I(q=10-41) + He -> [
energy gain spectroscopy
0.08 - 6.3 keV/amu
cross sections vs. q and crossing radius

Tawara,H. Iwai, T. Kaneko,Y. Kimura,M. Kobayashi,N. Matsumoto,A.
Ohtani, 5. Okune,K. Takagi,S. Tsurubuchi,S.
J. Phys. B 18 (1985) 337-350
Electron capture processes of [ ions with very high charge state
(41 > q > 10) in collisions with He atoms :
¥ +He ~> I'V'"* + He' (q=10-41}
energy-loss/gain
6x107 - 0.73 keV/amu

van Wijngaarden,A. Patel, ). Becker K. Drake,G.W.F.

Phys. Rev. A 32 (198%9) 2150-2157

Charge-exchange processes of hydrogen ions with Hg atoms at keV energies
H™ + Hg ~> H% H + Hg -> H°
growih
23.8 - 184.2 keV/amu

Varghese,S.L. Bissinger,G. Joyce, J.M. Laubert R.

Phys: Rev. A 31 (1885) 2202-2209

Atomic total electron-capture cross sections from C°, O, F~ and

S~ bearing molecular gases for -MeV/u H® and He® projectiles
H', He" + B = H°, He® (B = ¢, 07, F, & compound gas)
growth
800 - 3000 keV/amu (H}; 800 kevV/amu (He)

Vernhet,D. Chetioui,A. Wohrer,K. Rozet,  .P. Piguemal,P. Hitz,P.
Dousson, 3. Salin,A. Stephan,C.
Phys. Rev. A 32 (1885) 1256-1259
Alignment of Ne® n'P states produced by coliisions of Ne® with
H, at 4 keV/amu

Ne®™ + H, -> Ne®™ (1sal

L keV/amu

Wilkie,F.G. Yousif,F.B. McCullough,R.W. Geddes,J. Gilbody,H.B.
J. Phys. B 18 (1985) 479-489
Total and state-selective capture by slow N2 ions in atomic and
molecular hydrogen
N* + H -> N(2p% + H'} N* + H, H, —> N* + 1", H,’
energy-gain/-loss
4.28x107 - 14.3 keV/amu

Aumayr,F. Lakits,G. Winter H.
FPhys. Rev. A 33 (1986) 846-850
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86E 3

BBE <4

B6E ©

B5E 7

Electron capture irom Li(2s) by doubly charged icons (5-40 keV)
A%+ Li(2s) -> AT « Li" (A = N, Ne, Ar, Kr, Xe)
growth
0.04 - 2.8 keV/amu

Bischof,G. Linder.F.
Z. Phys. D 1 {1888) 303-320
Crossed beam study of He' - 0, charge transier reactions in the
collision energy range 0.5 - 200 eV
He® + O, -> He + & + O
crossed beam technique
1.25x107% - 0.05 keV/amu

Clark,M.W. Bernstein,L.M. Tanis,J.A. Graham,W.G. McFariand,R.H.
Morgan,T.J. Johnson,B .M. Jones K.W. Meron M.
Phys. Rev. A 33 (1886) 762-764
Clectron capture and loss for 2.5 - 200 MeV S™ + He collisions
S13~ + He ~> Sw.*, SH‘
growth
78 - B250 keV/amu

DuBois,R.D.

Phys. Rev. A 33 (1888) 1585-1601

lonization and charge transfer in He® - rare gas coliisions
He? + B -> He', He® + B” (B = He, Ne, Ar, Kr)
coincidence technique
3.7% - B0 keV/amu

Graham,W.G. Bernstein,E.M. Clark,M.W. Tanis, J.A. Berkner K.H.
Gohil,P. McDonald,R.J. Schlachter,A.S. Stearns,J.W. McFarland, R.H.
Mcrgan, T.J. Muller A.
Phys. Rev. A 33 (188B) 3581-3594
Structure in the energy dependence of high energy eleciron capture
Cross sections

Ca™ + H, -> Ca"" (g=16-19)

growth method

2425 - Q200 keV/amu

two bumps near 200-30C MeV

Hormis, W.G. Kamber,E.Y. Hasted,J.B.
Int. 1. Mass Spectr. lon Processes B8 (19862 211-216
Differential N** - He collisions with capture

N** + He -> N

translational energy speciroscoepy

0.07 keV/amu

no cross section

Muller,A. Schuch,B. Gron,W. Salzborn,E. Beyer H.F. Mokier,P.H.
Olson,R.E.
Rev. Rev. A 33 (1988} 3010-3017
Multiple electren capiure and ionization in collisions of highly
siripped ions with Ar atoms
Fe¥(g=5,10,12,15,20.25), U%(q=44) + Ar -> Fe'™,
UP(G=0-4) + ArT(r=1-4)
E. recoil ion-projectile ion coincidence ; T. CTMC
1400 keV/amu

Litjeby,L. Astner,G. Barany,A. Cederquist,H, Danared,H. Huidt,S.
Hvelplund,P. Johnson, A. Knudsen,H. Rensfelt,K.G.

Phys. Scripte 33 (1886) 31C-320

Absoluie cross sections for multielectron processes in sliow Ar? +
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86E 9

856E10

8611

Ne, Ar, Kr coilisions
Ar® + B -> Ar” s+ B¥ (g=1-8 ; r=0-8 ; s=i-6 : B=Ne, Ar, Kr)
TOF + ccincidence
0.045xg kevV/amu

Rice J.E. Marmar E.S. Terry,J.L. Kallne,E. Kallna, ).
Phys. Rev. Letters 56 (1986) 50-53
Observation of charge-transfer poputation of high n-levels in Ar'®"
from neutral hydrogen in the ground and excited states in Tokamak
plasma

Ar' s+ H OH(N) -> Ar'S*

photon spectroscopy

4x107% keV/amu (maxellian)

Ulirich,J. Bethge K. Kelbch,S. Schadt,W. Schmidt-Becking H.
Stiebing, K.E.
J. Phys., B 18 (1988) 437-448
Absolute cross sections for projectile-charge-state-correlated multipte
tonisation processes in Ne -~ Ne coltisions
Ne% + Ne -> Ne™ + Ne* (g=2, 3 : r=1-6)
coincidence technique
75 - 360 keV/amu

Wilkie,F.G. McCuliough,R.W. Gilbody,H.B.
J. Phys. B 19 (1886} 239-251

State-selective electron capture by slow C* and N* ions in H and
H, )

C¥ + H -> Cc™(2s3d 'D.%D; 2s3p 'P.°P, 2s3s S: 2p7'S.D) + o
transictional energy spectroscopy + H-oven

0.125 - 1 keV/amu

only energy gain spectra for C°° + H,; N + H, H, collisions
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54T

71T

73T

T&T

TLT

75T

75T

75T

1

| ist of references of theories

Bates,.D.R. Moiseiwitsch,B.L.
Proc. Pays. Soc. 87 ({1854) 805-812
Inelastic heavy particle collisions involving the crossing of potential
curves 1; charge transfer from H atoms to Be?. Si¥" and Mg ions
A+ H -> AT+ H (A = Be, Si, Mg)
Landau-Zener model
X107 - 10 keV/amu
total cross secticon

Nikaloev.V.3.
Seov. Phys. -JETP 24 7 (1967) 847-857
Calcutation ot the etffective cross sections for proton charge exchange
in collisions with multielectron atoms
moedified 0BK

Otson,R.E. Smith,F.T. Bauer,E.
Appl. Optics 10 (1971} 1848-1855
Estimation of the ccupling matrix elements for one-electron transfer
systems
H,, for Landau-Zener model

Halpern, AM. Law, J.

Phys. Rev. tetters 31 (1873) 4-B

K-vacancy cregtion by high Z heavy ion impact
AT v Ar o -> AR+ Arf(1sTY (A = H, C, N, O, F)

Briggs.J.&. Dettmann,K.

Phys. Rev. Letters 33 {(1974) 1123-1125

Radiative charge transfer from H atoms by fast ions
H' + H{1s) -> H{is) + hy + H
P
analytic expressions at asymptotic region

Piacentini,R.D. Salin, A.
J. Phys. B 7 {1874) 16G6-1678
Molecular treatment of the He®-H collisions
He? + H -> He® + H'; He'(2s)
F3S
0.25-12.5

Halpern,A.M. Law,J.
Phys. Rev. A 12 (1875} 1776-1780
Fuill first Sorn approximation for innershell pickup in heavy ion
cellisions
AT+ Ar => A®TT o+ A1) (A = H, C, N, O, F)
first Born approximation
2500 - 12000 keV/amu (H), 1050 - 1800 keV/amu (C, N, O, F)

Kieber M. Jakubassa,D.H.

Z. Phys. A 252 (18973) 152-162

Radiative electron capture in heavy ion collisions
AT & B(z-i) _ s A(z-n*(.ls) + BY + phy
1A
analytic formulg

McCarrol,R. Valiron,P.

Astron. & Astrophys. 44 (1875) A4BG-467

Etectron capture by C* from intersellar atomic hydrogen
C¥ + H -> ¢ + H
model potential method
no Cross sections given
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757 4 Omidvar,K.
Phys. Rev. A 12 (1875) 911-8286
Asymptotic form of the charge-exchange cross section in ithree-body
rearrangement ccilisions
H + H{is) -> H{n) + H’
first Born approximation
scating for any Z

75T & Presnyakov,L.P. Ulantsev, AD.
Sov. J. Quant. Electron. 4 (1975} 1320-1324
Charge exchange between multiply charged ions and atoms
107 - 10% keV/amu

767 1 Blint,R.J. Watson, W.D. Christensen,R.B.
Astrophys. J. 205 (1978) 634-837
Calculation of the cross section for CIV - M charge exchange:
significance for interstellar x-rays and cosmic-ray particies
C* + H -> ¢ + H*
Landau-Zener model/two-state perturbation method
107 - 1.75 x 107 keV/amu

767 2 Chibisov M.1.
JETP Letters 24 (1978) 46-489
Charge exchange and ionization in the cellision of atoms and multiply
charged ions

78T 3 Olson,R.E. Salop.A.
Phys. Rev. A 14 (1878) 579-585
Electron itransfer between multicharged ions and neutral species
A® + B -> A¥Y (z = 5 - 50, B = H, H,, He, Ne, Kr, Xe)
abscorbing sphere model (Landau-Zener model)
< 0.2 keV/amu
total cross section

76T 4 Omidvar, K. Golden,J.E. McGuire,J.H.
Phys. Rev. A 13 (1876} 500-303
Single electron Born approximations for charge transfer from
multiclectron atoms to protons
H" + He, Ar -> H + He'ls), Ar'(1s™")
Born approximation
1000 - 12000 keV/amu

78T S Salop,A.
Phys. Rev. A 13 (1876) 1321-1325%
Charge exchange between H{2s}l and fully stripped carbon and nitrogen
ions at low-keV impact energies
c®, N7 + H{2s) -> C”
multichannel Landau-Zener model
0.014 - 3.3 keV/amu
weak energy-dependence

76T 6 Salop,A. Olson,R.E.
Phys. Rev. A 13 ({1878} 1312-1320
Charge exchange between H(1s) and fully stripped heavy ions at low-keV
impact energies
AT + H —> A"Y 4 H (A = C, N, O, Ne, Si, Ar)
muttichannel Landau-Zener model
0.01 - 3 keV/amu
scaling (Z¥?) law of total cross setion
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77T

77T

el

77T

77T

77T

77T

777

Belkic,Dz.
J. Phys. B 10 {1977} 3491
High-energy behaviour of the transition probabilities and total cross
sections for charge exchange
HY o+ HOs) -> Hinh + H
continuum intermediate stiate approximation
25 - 10000

Belkic,Dz. Gayet.R.
J. Phys. B 10 (1977) 1811-1921
Electron capture from gtomic hydrogen by fast protons and alpha
partictes
H™ o+ H{ls) -> H{ny + H
CDW
25 - 10" keV/amu

Beikic,Dz. Gayet,R.

J. Phys. B 10 (1877) 1823-1932

Charge exchange in fast collisions of H® and He? with helium
H' + He(1s® -» H(ls, 2s, 2p. 3s, 3p, 3d, 4s) + He'lls) ;
He? + He(is?) -> He  + He'(1s)
chw
25 - 10x10° kev/amu

Belkic,Dz. McCarroll,R.
J. Phys. B 10 (18977} 1933-1843
Projectile charge dependence of electron capiure cross sections

AT = H -> AT L 4t (z = 1, 2, 4, 6, 8, 10, 20, 30
F9 o+ M -> F8 () + H°
cDw

500 - 5x10° keV/amu

Boticher,C. .

J. Phys. B 16 (1977) L213-217

Charge transfer to highly stripped ions from hydrogen dtoms
AT + H(1s, 2s8) -> A"(nl) + H" (z=2-18)
0 - 225 kev/amu
only total cross sections given

Bulter,S.E. Guberman,S.L. Dalgarno,A.

Phys. Rev. A 16 {1877} 5006-507

Radiative charge transfer between H and €%, ¢¥ ang N*
C*, C¥, N¥ + H -> C", C¥, N + H + hv
ab initio calculation
10 - 10° (K)

Christensen,R.B. Watson, W.D. Blint,R.JL
Astrophys. J. 213 {1877) 712-715
Calculation of the cross section for N IV - H charge-exchange;
significance for ithe intercloud gas
N®" + H -> N¥ =+ H
OBK, Landau-Zener approximation
1x10™% - 5x107° keV/amu

Dewangan,D.P.

J. Phys. B 10 (1877) 1083

Electron capture in high-energy approximation
H + H{1s) -> H{is, 258, 2p,, 2p,) + H'
eikonal approximation
40 - 5000 keV/amu
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777 9 Harel,C. Salin,A.
J. Phys. B. 10 (1877} 3511-3%22
Charge exchange in collisions of highly ionized ions and aioms
AT+ H -> AN+ HY (AT = 0%, B, Be*)
Impact parameter
0.25 - 25 keV/amu

77710 Koyama,K. Ohtsuki, Y.H.
Phys. Rev. B 15 (1877} 61-83
Theory of radiative electron capture by channeled ions
0% #+ Aglsingie crystal) -> 07(is) + hv + Ag’
statisticat model
100 - 4000 keV/amu

T7T11 Lapicki,G. Losonsky,W.
Phys. Rev. A 15 (1977) 896-90%
Electron capture from innershelis by fully stripped icns
A™ 5 B -> AYTYY 4 BYis™h)
scaling law

77T12 Msezane,A.Z.
Phys. Letters 59A (1977) 435-437 .
Eleciron capture by completely stripped positive ions in collisions
with atomis fydrogen
Az+ + H -> A(z-T)4 + H*
semictassical impact parameter method

77713 Otson,R.E. Saglop,A.
Phys. Rev. A 16 (1877} 531-541
Charge transfer and impact-ionization cross sections for fully and
partially stripped positive ions colliding with atomic hydrogen
AT+ H > AT T AT e 1T e (AT = HY
Hez-' Lia‘. Be"”, g - s»l c - s~’ N - 7~. o - &or
Ne'™, Si', Ar'®, Fe®, kr®H
CTMC
37.5 - 200 kev/amu
total cross sections

F7T14 Piacentini,R.D. Salin,A.
J. Phys. B 10 (1977) 1515-1522
Molecular treatment of He® - H collisons 11
He? + H ~-> He® + H' ; He'(2s)
PSS (MO)
0.25 - 12.5 keV/amu

77T15 Salep,A. Olson,R.E.
Phys. Rev. A 16 (1877) 1811-1916
Electron removal from atomic hydrogen by collisions with fully stripped
carbon
C™ + H(1s) => C* « H" ; C% + H" + ¢
PSS {tow energies), CTMC (high energy)
0.05 - 500 keV/amu

77T16 Shipsey,E.J. Brown,J.C. Clson,R.E.
Phys. Rev. A 15 (1977} 2166-2172
Theoretical charge-exchange total cross sections for B*® + He and
C* + He collisions
C* + He -> C¥ + He", C* + He® ; BY + He -> B + He
Impact-parameter classical-coupled equation
0.25 - 25 keV/amu
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787 1

78T 2

78T 3

78T 4

787 5

78T 6

78T 7

Vagben,J. Briggs,J.S.

J. Phys. B 10 (1977) L521-526

Charge transfer in ¢ - H(1s) coliisions at low velocity
c® o+ HOIS) -> C¥F o+ HT
MO basis calculation
0.05 - S keV/amu

Abramov,U.A. Baryshnikov,F.F. Lisita, V.5,
JETP Letters 27 (1878) 4B4-467
Change of intensity of spectral lines of mduitiply charged ions as a
result of charge exchange with atomic hydrogen
0% + H > O (nb
Analytic expression of. I-distribution for slow and fast coliisions,
no cross section but distribution,

Banyard,K.E. Moore.J.C.

J.Pnhys. B 11 {1878) 3889

Eiectron capture from H by fast alpha particles
He? + H(1s?) -> He'(n) + H{'U') (n.n's 2) ;
gt o+ H(1s%) ->(geXis) + H'1D
CDW
25- 2000 (He®™), 80 - 9000 {(u7) keV/amu

Golden, J.E. McGuire,J H. Cmidvar, K.
Phys. Rev. A 18 (1978) 2373
Clectron capture irom atomic hydrogen into excited n, t levels of
projectiles with Z;1 1
p o+ H -> Hnm) + p ; He®™ « H -> He'(nim) + p
Be" + H -> Be¥(nim) + p ; O + H —> OT'(nlm) + p
full Born (Jackson-Schiff)y | BK
100, 200 keV/amu

Grozdanov,T.P. Janev,R.K.

Phys. Letters 66A (1878) 191-184

One-electron capture in slow collisions of highty charged ions with

atoms
Ar®7 4 He Ar -> Ar
tunnelling modet
0.05 - 5 keV/amu
Preferential n-values as a function of q and of targets. dependence
on target ionization energy

5«6+

Grozdanov,T.F. Janev,R.K.

Phys. Rev. A 17 (1878) 880-888

Charge-exchange collisions of multiply charged ions with atoms
AT + B -> A®T™ 4+ BT (z = 5-40; 8 = H, Li, Na, K, Rb, Cs)
wunnelling model
0.002 - 500 keV/amu

Lee,C.M.
Phys. Rev. A 17 (1878) 566-5649
Radiative charge exchange process in high energy ion-atom collisions
U + B -> U + hy = B" (B = N, Ne, Ar, Kr);
UY + Ne -> U9+ hy + Ne' (g = 2. 38, 92)
IA
1x10° - 3x10° keV/amu

Lin,C.D.

J. Phys. B8 11 (1978} L185-190

Electron copture for ion-atom collisions gt intermediate energies
AT+ B -> AT+ B'18TY (A = C, N, O, F, CI
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78T 8

787 9

78T10C

78T11

78712

78T13

78T14

B = Ne. Ar, Kr)
two-state two-center AQ
1000 - 4500 keV/amu
K-K transfer

Lin,C.D. Scong,S.C. Tunnell,L.N.
Phys. Rev. A 17 (1878) 1645-1654
Two-state atomic expansion methods for electron capture from
muttielectron atoms by fast protons
H + 8 ->H + 8" (B =2C, N, O, Ne, Ar}
Two-state gtomic expansion
200 - 12000 keV/amu

Moore,J.C. Banyard,K.E.
4. Phys. B 11 (1978) 1613
Continuum-distorted-wave calculations for electron capture from
hydrogen negdative ions by fast protons
H" + H{1s® -> H(n) + H(N'1) (1, n's 2)
Chw
5 - 2000 keV/amu

Morrison, H.G. QOpik,U.
J. Phys. B 11 (1878) 473-4892
An impact-parameter method for heavy-particle collisions involving one
electron I. Theory and sample results on H' - H and He®™ - H
collisions -

H + H -> H{2s, 2p) + H™ ; He™ + H -> He'

modified close-coupling

8. 25, 43. 60 (H'+H), 10, 18.33 (He "+H) keV/amu

Olson,R.E.
Phys. Rev. A 18 (1978) 2464-2469
Electron-capture and impact-ionization cross sections for multiply
charged ions colliding with helium
H', He”, Li*, Be*. B¥, c¥, N”", 0% + He —>
H°, He®, i, Be®™, BY, C¥, N¥, O™ + He'
CTMC
100 - 500 kev/amu

Olson,R.E. Shipsey,E.J. Browne,J.C.
J. Phys. B 11 (1978} 699-708
Charge transfer cross sections for 8%, ¢* + 4 collisions
B¥, € + H —> 8%, C¥ + 1
impact parameter PSS
0.05 - 5 keV/amu
total cross section, C*" nearly constant, B* oscillatory

Ryufuku,H. Watanabe,T.
Phys. Rev. A 18 (i878) 2005-2015
Charge transfer in collisions of atomic hydrogen with 0%, He® and H*
H°, He®, 0% + H -> H", He", 07 + H*
UDWA, absorption model, DWBA
0.025 - 200 keV/amu
total cross section

Shakeshaft,R. Spruch, L.
J. Phys. B 11 (1978) L457-463
Possibility of observing the second Born contribution to electren
capture at high impact velocities
Az+ + B(z-"lh - A(z—f!*
second Born approximation
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2.5x10° - Bx1C* kev/amu

78T15 Shevelko ,V.P.

Z. Phys. A 287 (1878) 19-26

One-electron capture in collisions of fast ions with atoms
H' + Cs, Cd, Ar —> H{nl) ; F7" + ar —> F¥(n0) ;
OE—_E—.S* + He, N - O?*.S*,'.h
Born approximation + close-coupling at low energies
1 - S5xi0" keV/amu
analytic expression

78T16 Shipsey,E.J. Redman,L.T. Browne,J.C. Olson,R.E.
Phys. Rev. A 18 (1978) 1961-1866
Electron-capture and icnization cross sections for collisions of He®
with Li ; production of He'(3l) at low velocities
He? + Li -> He'+ Li"
PSS (low E}, CTMC {(high E}
.05 - 500 keV/amu
preferential capture to He'(3l); total cross sections

78117 Sidis,V. Kubach,C.
J. Phys. B 11 (1878) 2687-2703
Theoretical study of the elastic and charge exchange processes in H’
+ Cs collisions
H' + Cs -> H° (total, 2s, 2p)
cC
0.05 - 4.0 keV/amu

78718 Winter, T.G. Lane,N.F.
Phys. Rev. A 17 (1978) 66-79
Eleciron transfer in collisions of He™ ions with H atoms at
*He" impact energies of 0.1-20.0 keV
He® + H -> He’
PSS (20 MO)
2.5x107% - 5 keV/amu

787 1 Abramov,V.A. Baryshnikov,F.F. Lisiic,V.5.
Sov. Phys. -JETP 47 (1978) 469-477
Charge transier between hydrogen atoms and the nuclel of multicharged
jons with allowance for the degeneracy of the final states
c¥, 0% + H -> ¢¥, o
Landau-Zener model with rotation of nuclear axis
total cross section; valid in v<

787 2 Banyard,K.E. Shiricliffe, G.W.
J. Phys. B 12 (i979) 3247-3256
Electron capture from lithium and its jons by high-energy protons
H O+ Li -» HInD = LiT ('S, 2's, 2%5) (n = 2)
CDw
200 - 10000 keV/amu

79T 3 Bardsley,J.N. Cohen,J.5. Wadera, .M.
Phys. Rev. A 18 (1978} 2128-2130
Resonant contributions to single charge transfer between He? and He
He? + He -> He™ + He' + hv
quantum and JWKB
107 - 1977 keV/amu

79T & Becker,R.L. Mackeliar,A.D.
J. Phys. B 12 (1879) L345-350
Classical four-body calculations of He" + H and H + H collisions
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78T 5

797 6

79T 7

79T 8

79T 8

79710

79T11

79T12

He® = H -> He"
tour-pody CTMC
§ - 250 keV/amu

Briggs,J.5. Taulbjerg,K.
J. Phys. 8 12 {1873) 2565-2573
Charge transfer by a double-scattering mechanism involving iarget
electrons
H' o+ He(18®) -> H(1s) + He® + e
quantum mechanical description of Thomas peadk
asymptotic forms (v7'' a.u)

Butler,S.€. Bender,C.F. Dalgarno,A.
Astrophys. J. 230 (1879) L58-61
Charge transfer of 0% and Ne®  with H .
0%, Ne?” + H -> O, Ne'” + H’
Landau-Zener
107° keV/amu
Thermal energy; rate coefiicient

Butler,S.E. Dalgarno,A.
Astrophys. J. 234 (1879) 765-767
Charge transfer between N’ and H
N+ H ->N + H
quantal distorted wave approximation
167 - 1677 keV/amu
rate coefficient

Chan,F.T. Eichler,J.
Phys. Rev. Letters 42 (1879} 58-81 »
Approximation scheme for electron capture into arbitrary principal
shells ¢f energetic bare projectiles
AT e H -2 ART(R) o+ W7 '
eikoncl approximation
500 - 5000 keV/amu
analytic expression for any n, normalized to 0OBK

Chan,F.T. Eichler,J.

Phys. Rev. A 20 (1978) 1841-1847

Electron capture into arbitrary n, | levels of fast projectiles
0% + He -> O7'(nl) + He™; 0% + H -> O0™(nl) + H";
H* + H{is) -> H(n) + H: H® + He -> H(n) + He®
eikonal-Brinkman-Kramers
100 (0%), 30 - 1000 (M) keV/amu

Chan,F.7. Eichler,l.

J. Phys. B 12 (1978) L305-308

Charge exchange between H(2s) and enegetic projectiies
AT+ H{2s) > AT 4oy
eikonal approximation
10 - 1000 keV/amu

Duman,£.t.. Menshikov,L.I.
Sov. Phys.-Doki. 24 (1879 116-117
Radictive capture of an electron of a traget atom by muliiply charged
tONS
analytic cross sections

Duman.E.L. Menshikov,L.I. Smirnov,8.M.
Sov. Phys.-JETP 49 (1979 260-266
Destruction of hydrogen atom by coflisions with multiply charged iens
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AT 4 e ATT(NLD ¢ HTGOAT 2 HT s e (A>>1)
perturbation theory

Analytic expressions for eiectron capture (v<<e?/h) and icnization
{v>>7"%%/h} in some cases (high Z).

78713 Duman,E.L. Smirnov, B.M.
Sov. Phys.—J. Plasma Phys. 4 ({1879) 650-652
Charge exchange of hydrogen atoms with multiply charged ions
AT+ H -> AU s W (z = 4 - 30)
Tunneling model
1 - 10% keV/amu

78T 14 Eichler,J. Chan,F.T.
Phys. Rev. A 20 (1978) 104-112
Approach to electron capture inte arbitrary principal shells of
engrgetic projectiles
C* + H -> C™(n) + H
eikenal approximation
50 - 500 keV/amu
Analytical expression scaled to OBK for any projectile-target
combination.

78715 Ford,A.L. Reading,J).F. Becker R.L.
J. Phys. B 12 (1878) 2805-2812
Charge transfer and ionization in collosiens of 2.5 to 8 MeV protfons
with argon
target-centered basis expansion method
2500 - S000 keV/amu

789716 Hatton,G.J. Lane,N.F. Winter,T.G.
J. Phys. B 12 {1878) L571-577
Charge transfer for He” on H using molecular bases with plane-wave
translational factors
He®™ + H -> He'(2s) + H'
MO close-ccoupling witn plane-wave ETF
0.25 - 25 keV/amu

78T 17 Kumar,A. Roy,B.N.
4. Phys. B8 12 (1978) 2025-203C
Modified binary encounter calculations for electron capiure from noble
gas ctoms by He' ions I
He® + B -> He® (B = He, Ne, Ar, Kr, Xe)
moedified BEA
20 - 250 keV/amu

79718 Lin, C.D.
Phys. Rev. A 18 (1878) 1510-1516
Double K-shell electren capture for ion-atom collisions at intermediate
energies
H + He -> H + He®; He® + He -> He + He?:
AT+ Ne -> AP+ Ne® (1s™)
Two-state, Two-center AO
10 - 200 keV/amu (H), 50 - 250 keV/amu (He), 500 - 4000 keV/amu (F)

78T19 Lin,C.D. Tunnell,L.N.
J. Phys. B 12 (1878) L485-4%0
Subshell electron capture cross seciions of argon atems by protons
H o+ Ar => H + Ar” (1) (0 = 2, 3}
two-sate AO close-coupling
2 - 10000 kevV/amu
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797120 McCarroll,R. Vatiron,P.
Astron. Aswrophys. 78 {1879) 177-180
Charge exchange ot N ions with atomic nydrogen in the interstellar
gas
N + H -> N* + H'
melecular modet/Landau-Zener medel
1077 - 2x107° keV/amu

79T21 Moisewitsch,B.L. Stockmam,S.G.
J. Phys. B 12 (1979} L581-585
Electron capture at relativistic energies
H® + H{1s) -> H{is} + H°
OBK with Dirac wave functions
10G - 100G000 keV/amu
total cross section with and without spin change

7aT22 Moiseiwitsch,B.L. Stockman,S.G.
J. Phys. 8 12 (1878) L695-698
Relativistic classical theory of eleciron capture
H™ + H{1s) -» H(is) + H"
relativistic classical theory
©10° - 107 keV/amu

79T23 Morrison, H.G. Opik,U. .
J. Phys. B 12 (197G9) L685-688
Excitation and charge transfér to the 2s and 2p states in H - H
collisions in the energy range 49 to 125keV
H o+ H -> H(2s, 2p) + H
modified close-coupling
49 - 125 keV/amu

TOT24 Mukherjee,S. Sil,N.C. Basu,D.
J. Phys. B 12 (1979) 1259-1265
Electron capture by protons from some hydrogen-like ions
H + He™, Li¥ -> H + He”, Li¥
Coulomb-Born
5 - 1000 (H") keV/amu

78725 Omidvar, K.
Phys. Rev. A 18 (1879} 65-71
Scaling of cross sections for K-shell capture by high energy protons
and alpha-particles from the multi-electron atoms
H', He® + B -> H% He' + B*(1s™) (B = H, He, Ar}
scaling law

78726 Ray.P.P. Saha,B.C.
Phys. Letters 71A {(1879) 415-419
Electron capiure in H' -~ r, coliisions
H + H, —> HY
first Born appreximation
50 - 5000 keV/amu

79T27 Reading.J.F. Ford,AL. Swafford,G.L. Fritchard,A.
Phys. Rev. A 20 (1878} 130-144
innershell charge transfer in asymmetric ion~aitom collisions
AT+ Cu —> A¥TTY s cut1sT, 267 (A = He, C, O)
HF
5000 keV/amu

78728  Roy.A. Ghosh,A.3.
J. Phys. B 12 (1979) 99-104
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78729

78730

79131

78T 32

79733

79T34

The capiure of electrons by fast protons from hydrogen aioms
H + B -> H{ls, 2s, 2p) + H
fixed scatterer approximation (frozen target-second Born)
30 - 2000 kev/amu

Roy.B.N. Rai,D.K.
J. Phys. B 12 (1878) 2015-2030
Modified binary-encounter calculations for electron capiure from
noble-gas atoms by protons |
H + B ~> H° {B = He, Ne, Ar, Kr, Xe)
modified BEA
10 - 500 keV/amu

Ryufuku,H. Watanabe,T.
Phys. Rev. A 18 (1878} 1538-1549
Charge transfer cross sections for collisions of Li", Be*", and
C* ions with atomic hydrogen
L%, Be*, B>, c¥ - H -» Li*, Be¥, BY, ¢
UDWA
0.625 - 2000 keV/amu
total Cross sections

Ryufuku,H. Watanabe,T.
Pnys. Rev. A 20 (1978)° 1828-1837
Totol and partial cross sections for charge transfer in collisions of
muiticharged ions with atomic hydrogen
Ne'”, si'"", ca®™, C% + H —> Ne®, &', ¢a™, C¢¥ o+ W
UDWA
0.025 - 2000 (Ne'™}), B.025 - 5000 ¢Si'*), 0.1 - 10 (Ce™) keV/amu
also HY, He?, Ui*, Be®, 8%, ¥, o¥

Salep, A,
J Phys. B 12 (1878} §18-328
The distribution of excitation resulting from electron capture in
stripped-ien-hydrogen-atom collisions
c®, 0%, 8% + H -> C¥ny, 07N, BN + H°
CTMC
25 - 72 keV/amu
no cross section

Saglop,A. Olson,RE.
Pnys. Letiers 71A {19738) 407-410
Efectron removal from atomic hydrogen by collisions with fully stripped
ron ions
Fe® + H -> Fe™™ + 1 Fe®™ + H + e
P55 {low energies); CTMC (high energies)
035 - 535 keV/amu

Satop,A. Olson,R.E.
Phys. Rev. A 18 (1878} 1521-1923
Eleciren removal from atomic hydrogen by collisions with fully stripped
oxygen ions
O + H > 07 + H 0¥ + H + e
impact parameter PSS (low energies); CTMC (high enegies)
0.06 - 300 keV/amu

Shaxeshaft,R.
Phys. Rev. A 20 (1879) 779-786
Relativistic effects in electron capture from a hydrogeniike atom by a
fast-moving bare ion
H', Ne™ + H -> H{1s), Ne¥(18)
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79735

79T37

78738

79733

80T 1

80T 2

80T 3

first Born with relativistic correction, Thomas model at relativistic

energy
10000 - 10000000 keV/amu
Thomas peak - E7°, first Born - E7, REC - E”

Sinha,C. Mukherjee,S. SilN.C.
J. Phys. B 12 {(1979) 1391-1397
Electron capture in an arbitrary excited S state by protons passing
through hydrogenic ions ;
H™ + X* -> Hins) + X (X = He', Li*, €% . n=2. 3, 4, .6, o)
Coulomb-Barn
50 - 400

Spruch,L. Shakeshaft,R.
Phys. Rev. A 18 (19782) 1023-1028
Classical cross section for charge transfer via "knock-on” capture from
high Rydberg states at asymptotically high impact velocities
Az.* + B(l-lh{]s) N A{z-l)* + Bz*

Theisen, T.C. McGuire,J.H. .
Phys. Rev., A 20 (1879) 1406-1408
Single and double electron capture in the independant electron
approximation at high velocities
He® + He -> He®, He™
Independent electroen model with Bates-Bern theory
25 - 25G keV/amu

Watson,W.D. Christensen,R.B.
Astrophys. J. 231 (1879} ©627-631
Quantal cclcualtions for charge transfer in coilisions of €% and
N* with H atoms
A + H -» AT + H (A = C, N)
quantal calculation/Landau-Zener model
107 - 107 keV/amu

Amundsen,P.A. Jakubassa,D.H.
J. Phys. B 13 (1980) L4B7-472
Charge transfer in asymmetric heavy ion cellisions
H + 8 -> H® + 87(1s™) (B = C, Ne, Ar)
A
200 -~ 6000 keV/amu
Impact parameter dependence of capture probagbitities.

Banyard, K.E. Shirtcliffe, G.W.
Phys. Rev. A 22 (1980) 1452-1454
Charge exchange between simple structured projectiles in high energy
collisions
H(1s) + H{1s) -> H~ + H’
continuum-intermediate-state approximation
2 - 90 keV/amu

Becker,R.L. Ford,A.L. Reading,J.F.
J. Phys. B 13 (1980} 4059-4077
Contributions of multi-electron processes to innershell charge transier
and vacancy production; projectite charge dependence in collisions of
bare nuclei with argon

He®, €® + Ar -> He", C* + Ar'is™

cC
1000 - 5000 keV/amu
Z,—scaling

— 65—




BOT 4

BOT 5

80T

o)}

80T 7

80T 8

80T 9

80T 10

80T 11

Bransden,B.H. Newby,C.W. Noble,C.J.
J. Phys. B 13 (1980} 42450-4255 )
Eleciron capture by fully stripped iocns of helium, lithium, beryllium
and boren from aiomic hydrogen
He?, L™, Be®, B> + H -> He”, Li*”*, Be™, B*(nh) + H"
CC {(2-A0)
3 - 200 keV/amu

Briggs.J S. Dube.L.

-1, Phys. B 13 {1880) 771-784

The second Born approximation to the eleciron transfer cross section
Az‘l.* + B(z?-i)‘{ﬁvi'mv) - A(zi—i}«(ﬂim) + 822~
sacend Born {(approximate’

Butler , S.E. Heit,T.G. Dalgarno,A.
Astrophys. J. 241 {1880} 442-447
Charge transfer of multiply charged ions with hydrogen and helium;
auarital calculations
AT, AT + H, He -» AT, AT+ W,
guantal calculation
5x10% - 5x10° (K}
rate coefficient

He® (A = C, N, O, Ne)

Butier,S.E. Dalgarno, A.
Astrophys. J. 241 (1980} 838-843
Charge transier of multiply charged ions- with hydregen and helium;
tandau-Zener calculations
AY + B —> ANTT . BT (A = ¢t NE - NP 0%, oY,
Ne? - Ne“, Mg¥ - Mg'. si¥, si', s - g%,
Ar?T - Ar®. B = H, He)
Landau-Zener model
107 - 4x107° keV/amu
rate coefficients

Chamband,G. Launay,J M. Levy B. Mille,P. Rouef{,E. Minh,F.T.
J. Phys. B 13 (1980} 4205-4216

Charge exchange and fine structure excitation in O - H" collisions
0" + H -> 0 = H; H + O, —> H + 0" (“S,,,)
cC
10 - 1000 K

Crothers,D.S.F. Todd,N.R.
J. Phys. B 13 (1880) 547-563
Electron capture by slow Zn?, Cd®, B
in H
Zn*, ¢d¥, B*, Mg¥. C* + H
Phase-integral interpretation of the wwo-siate exponential model
within IP
2.5x107° - 25 (Zn*, Cd®™), 0.25 - 2.5x10° (B,
400 - 1225 (Mg}, O - 25 {(C*) keV/amu

2+ 2+

, Mg® and C% ions

Crothers,D.S5.F. Todd N.R.
J. Phys. B 13 (1880) 2277-2284
One-elecrron capture by fast multiply charged ions in H; q° scaling
AT+ H > ATt
OBK, eikonal, COW, CIS
1.3 - 250 keV/amu
q* scaling low

Datta, 8. Mukherjee,S.C.
J. Phys. B 13 (1980) 5339-548
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Charge transfer in He® - H(is) collisions
He® + H(1s) -> He'(ls, 2s, 2p) + H”
Coulomb-Born
25 - 2500 kev/amu

80712 Eichler, ). Narumi, H.
Z. Phys. A 285 (1980) 208-214
On the classical-trajectory eikonal approximation for electron capture
into multicharged ions
He® + H(1s) -> H(1s) + H"
[Eikonal approximation
200 - S0000 kevV/amu
General expression for I1s-is transfer for any projectile-target
combination, normalized to OBK.

80713 Gozdanov,T.P.
J. Phws. B 13 (1980) 3835-3847
Classical model for electron capture in collisions of highly charged,
fully stripped ions with hydrogen aioms
AT+ H -> A" s H (z = 8, 10, 14, 18, 26, 36}
classicat over-barrier medel
0.5 - 106 keV/amu
total cross sections

8BOT14 Grozdanov,T.P. Janev,R.K.
J..Phys. B 13 ({1880) LB9-72
Electron capture in slow collsions of multiply charged ions with
hydrogen molecules
Kr‘qq?o + Hz _s Krap->so
tunnelling model
0.012 - 0.24 keV/amu
total cross section

80T15 Grozdanov,T.P. Janev,R.K.
J. Phys. B 13 ({18980) 3431-3442
Two-etectren capture in slow ion-atom collisions
He®, C* + He -> He® C* + He™
asymptotic Landau-Herring method
8.5 - 12 keV/amu
total cross section

BOT16 Harel,C. Salin, A.
J. Phys. B 13 {1880) 785-789
Application of OEDM orbitais to many-electron systems; He?'-te
ceollisions
He® + He -> He'(n) + He™(1s), He + He' (n = 1, 2)
MO close-coupling
3.3 - 33 keV/amu

80T17 Jakubassa-Amundsen,D.H. Amundsen,P.A.
Z. Phys. A 287 (1880) 203-21¢&
On the semiclassical impulse approximation for electron caputure in
asymmetric ijon-atom collisions
H + B -> H(1s) + B1s™ (B = C, N, O, Ne, Ar}
semiclassicat impulse approximation
400 - 20000 keV/amu
angutar distribution

80718 Jakubassa-Amundsen,D.H. Amundsen,P.A.
Z. Phys. A 288 (188Q) 13-i9
Charge transfer i heavy jon ccollisions at relativistic velocities
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80118

80720

80721

80T22

80T23

80124

80T25

BOT25

impulse approximation

Lapicki,G. MeDaniel F.D.

Phys. Rev. A 22 (1880Q) 1896-1905

Ciectiron capture from K shell by {fully stripped ions
modified OBK with corrections

scaling taw

Lin.C.D. Tunnell,L.N.
Pnys. Rev. A 22 (1880). 76-85
Improved atomic medel for charge transfer in multielectron jon-atom
collisions at intermediate enegrgies
Y+ Ar -> HY1s) £ Art(187Y); HY + Ne, Kr -> H{ls) +
Ne'tzsh, Zp ). KriidsT, 4p™): FU o+ Ar -> F¥(1s) + Ar-(is™)
Two-center AC expansicn meihod
1 - 200 keV/amu (H); 1000 - 24800 keV/amu (F)

Macek, .H. Shakeshaft,R.
Phys. Rev. A 22 (1980) 1441-1446
Second Born approximation with the Coulomb Green's function;
electron capture irom hydrogen-iike ions by a bare ion
H + B (1s) -> H(ls) (B = Ne, Ca)
second Born gpproximation
2500 - 10000 kev/amu

McCarroll,R. Valiron,P.
Electric and Atomic Collisions (North-Holland} (1880) 453- 456
Therma! charge exchange reaction with multicharged ions of
astropnysical interest; application to the NT - H sysiem

N+ Ho-> N

guantal calculation/Landau-Zener model

107 - 107° keV/amu

Moiseiwitsch,B.L. Stockman,5.G.
J. Phys. B 13 {1880 2975-298]
Clectron capture by charged particies at relativistic energies
MY, Ne™ 4+ H(1s) -> H(is), Ne®(is) + H’
OBK with Dirac wave function
10008 - 10000000 keV/amu
analytic expression

Moiseiwitsch,B.L. Stockman,5.G.
J. Phys. B 13 (1880) 4031-4037
Non-orthogonality of atemic wave functions in eleciron capture at
relativistic energies
AT o+ B®s) -> AYM(is) (A = H, Ne, Ar; B = H, Cu)
relativistic OBK
1x10° - 1x10% kev/amu

Mukherjee 5. SIilLN.C.

4. Phys. B 13 (1980) 3421-3430

lon-ion capture cellisions in continuum distorted-wave approximation
o+ He', L%, Be™. ¢ -»> Hlis, 2s) + He', Li”, Be*, c¥
CDW
400 - 2000 keV/amd

Olson,R.E.

J. Phys. B 13 (1880) 483-492

Ion-Rydberg atom collisions cross sections
AT+ BENLRY —> AYTnT) + BT (g=1, 2, 5, 10 ; n=%1, 2, 5, 10, 20)
CTMC
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80727

80728

80729

80730

BOT31

80732

80T33

817 1

Heading,J.F. Ford.A.L.

Phys. Rev. A 21 (1980} 124

K-shell hele production, multiple hole oroduction, charge transier and
antisymmetry

Rivarola,R.D. Piancetini,R.D. Salin,A. Belkic,Dz.

J. Phys. B 13 (1980) 2601-2609

The influence of the static potential in high energy K-shell electron

capiure collisions
H + He(1s) -> H(1s) + He'(1s)
COwW -
283 keV/amu

Roy P.K. Saha.B.C. Sil.N.C. .
J. Phys. B 13 (1980) 3401-3420
Formation of hydrogen atoms in arbitrary excited states by electron
capture in p-H collision
H' + H(1s) -> H{nlm) + H"
Born approx.; distorted-wave (Bassel-Gerjuoy) approx.;
time-dependent two-state{Band) approx.
25 - 4000 keV/amu

Ryufuku, B, Sasaki, K. Watanabe, T
Phys. Rev. A 21 (1880} 745-750
Cscillatory behavior of.charge transfer cross sections as a function of
the charge of projectites in low energy collisions
AT o+ H = AR T (AT = 8P C¥-C8 NT-NET 0%-0%)
UDWA. classical barrier madel
1 - 25 keV/amu -
oscillation of cross sections at low energies

Saha.H.P. Maiti,N. Sil,N.C.
J. Phys. B 13 (1980) 327-342
Electron capture in the 3s tevel by proton and alpha-particle from
atomic hydrogen
H® + H -> H(3s) + H', He™ + H -> He'(3s) + H
Bates formula
25 - 800 (H", 6.25 - 200 {(He™) keV/amu

Shakeshafi,R.

Phys. Rev. Letters 44 (1980) 442-444

Innershell electron capture by a swift bare ion; second Born effecis
Az» + B(z-i)‘ - A(z-:)‘ + Bz*
second Born gpproximation
Second and higher-order Born terms needed for innershell electron
capture.

Winter, T.G. Hatton,G.
Phys. Rev. A 21 (1880} 783-807
Plane-wave-factor, molecular-state treatment of electron fransfer in
collisions of He® jons with H atoms
He® + H -> He'(nl) + H'
CC (3,4,10 MO) with ETF
025 - 17.5

Beorondo,F. Macias,A. Rierag,A.

Phys. Rev. Letters 46 (1881) 420-423

Asymmetry effect in the nentrglization reaction H* + H°
H + H -> H(1s) + H(nD
semi-classical approach
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0.1 - 100 keV/amu

81T 2 Bransden,B.H. Ermolaev,A.M.
Prys. Lett. 84A (1987) 316-318
Charge exchange in He™ - Li coltisions
Ha? + Li -> He'(n) + Li’
CC (2-A0)
1.25 - 16.0 keV/amu

81T 3 Bransden,B.H. Nobie,C.J.
J. Phys. B 14 (1981) 1848-1856
Charge transfer in H + He' and He® + H collisions
H + He* -> H + He?: He® + H -> He" + H
Impcoct parameter
0.5 - 50 keV/amu

81T 4 Burgdoerier, J.
J. Phys. B 14 (1881) 1018-1034
Angular momentum coherences in the differential capture amplitude in
hydrogen
H', He™ + Ar -> H(1s, 2s, 2p, 3s), He'(is, 2s, 2p,. 3s)
Coulomb-Brinkman-Kramers approximation
6000 keV/amu
anguiar distribution; A™ + B (18 -> A (nim)

81T S Burgdorter,J.
Phys. Rev. A 24 (1881) 1736-1767
Influence of the linear Stark efiect on electron capture into fully
stripped icns
H' + H, He -> H(n=2) + H"; 0% + He -> 0"(n=2);
C¥ + He -> C¥(n=2)
modified OBK
50 - 400 keV/amu

81T 8 Casaubon,J.l. Piancentini,R.D. Satin,A.
J. Phys. B 14 (1881) t287-29%
Charge exchange in low-energy Li*" - H collisions
L+ H -> Li¥(nl) = H°
impact parameter molecutar approximation
1 - 5.7 keV/amu

811 7 Christensen,R.B. Watson W.D.
Pnys. Rev. A 24 (1881} 1331-1341
Charge transfer in $% + H collisions at eV collision energies
STCP) + H(1s) -> S7 + H°
ab initioc MO method
107 keV/amu

B1T 8 Crothers,D.5.F.
J. Phys B 14 [1881) 1035-1040
Continuum distorted waves; capture into the nth shell
AT+ H(18) —> AT + M (A = H, He, Li, Be, B, Q)
C.b.wW
130 keV/amu

817 9 Crothers,D.S5.F. Todd,N.R.
J. Phys. B 14 (1881) 2251-2258
Molecular treatment of charge-transfer in He® - H collisions
He® + H -> He'(n) + H°
CC(5-MC) with ETF
0.5 - B.O-keV/iamu
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81T10 Cevi,K.R.5. Koonin,S.E.
Phys. Rev. Letters 47 {1981) 27-30
Mean-field approximation to P + He scattering
H + He -> H°
time~dependent Hartree-Fock method
4 - 100 keV/amu

81T11  Dube,l.J Briggs.J.S.
J. Phys. B 14 (1981) 4585-48617
Systematics of the single and double electron scaitering contribution
to charge exchange
Az- + B(z‘”'(nlm) - A‘Zq]‘(n'l'm'} )
first and second Born approximations
25 - 10000 keV/amu

81T12 Eichler, J.
Phys. Rev. A 23 (1981} 498-509
Eikonal theory of charge exchange between arbitrary hydrogenic states
of target and projectile
AT+ Hn -> A™((') + HTO(A = H, He, Li, B, C, Fe)
eikonal approximation
10 - 3000 keV/amu

81T13  Fijiwara,K.
J. Phys. B 14 (1981) 3877-3986 :
Close-coupling calculation for electron capture by an alpha particle
from atomic hydrogen
He® + H -> He'(nlm) + H”
CC {13A0)
1.3 - 100 keV/amu

81714 Ford,A.L. Reading,J.F. Becker,R.L.
Phys. Rev. A 23 (i981) 510-518
innershell capture and ionization in coilisions of H', He? and
Li* projectiles with neon and carbon
A™ = B -> A"1s) + B'UsT, 27 (A = H, He, Li; B =C, Ne)
target-centered basis expansicn method
200 - 2000 keV/amu (C); 460 - 4000 kev/amu (Ne)

81715 Gargeud,M. Hanssen,J. McCarroll,R. Valiron,P.
J. Phys. B 14 (1981) 2259-2276
Charge exchange with multiply charged iocns at low energies; application
to the N*/H and C*/H systems
N + H -> N™(nl} + H; C* + H -> C¥(n) + H°
CC ( MQO3
7x107 - 7x107° (N*), 8x1077 - 8x107 (C*) keV/amu

81716 Gayet,R. Rivareolq,R.D.R. Salin.A.
J. Phys. 8 14 (1981) 2421-2427
Double electron capture by fast neuclei
He™ + He —> He% F¥ + Ar —> F7'(1s?9
CDw
125 - 350 keV/amu (He); 1578 - 3263 keV/amu (F)

81717 Green,T.A. Shipsey.E.J. Brown,lJ.C.
Phys. Rev. A 23 (1981) 546-551
Modified method of perturbed stationary states. [il. Charge-exchange
cross-sections for C¥ - H collisions
C¥ + H -> C%(n) + H
CC (MO)
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81T18

Bi7T149 :

81T20

81721

81722

81T23

81724

81725

0.05- 30.0 keV/amu

Heit, T.G. Butler,5.E. Dalgarno,A.

Phys. Rev. A 23 {(188%1) 1100-1109

Charge transfer of multiply charged ions at thermatl energies
NS+ H o-> N+ HYD CY o+ H -> CF(nl) + H
cCc (MO)
1.4x107% - 5.8x10™ (N?), 2.2x107° - 6.7x107° (C*) keV/amu

Ho,7.5. Lieber,M. Chan,F.T.
Phys. Rev. A 24 (1281} 2825-2932
Eikonal approximation of electron-capture cross sections in collisions
of H-atoms with fast projeciiles
P+ H->HNOD + P; C¥ + H -> C¥Inl) « P
G = H -> O7(nD + P; Fe®™ + H -> Fe®™ + H
eikcnal approximation
20 - 100 (P), 40 - 200 (others) keV/amu

Ho,7.5. Lieber M. Chan,F.T. Omidvar,K.
Phys. Rev. A 24 (1881} 2833-2945
Eikonal approximation for charge transfer from a multielectron atom to
fast projectiles g
H' + He, C, Ar, N, 0, -> H; He®” + He, C -> He";
Li* + C, Ne —> Li®
eikonal approximation
500 - 10000 keV/amu

Ho,T.S. Umberger,D. Day,R.L. Lieber M. Chan,F.T.
Phys. Rev. A 24 (1881} 705-713
Eikonal calculation of electron capture cross sections from an
arbitrary nlm shell of a hydrogenic target into arbitrary n'U'm’ sheil
ot a fast bare projectile

AT+ BE"(nm) -> A¥(nTm") - BY

Eikonal, OBK

20 - 200 keV/amu

Jakubassa-Amundsen,D.H.
J. Phys. B 14 {1981} 2647-2656
Semiclassical impulse approximation for L-shell electron capiure in
asymmetric heavy ion collisions
H + B -> H™* B (2U) ( B = Ne, Ar)
semiclassical impulse approximation
50 - 4000 keV/amu
capture probability

Kimura,M. Thorson,W.R.
Phys. Rev. A 24 (1881) 1780-1792
Direct and charge-exchange excitation processes in H' - H{1s)
collisicns at 1 to 7 keV
H* + H{1s) -> H(2s, 2p) + H'
MO with ETF
1 - 7 keV/amu

Kimura, M. Thorson.W.R.

Phys. Rev. A 24 (1881} 3018-3C21

Molecular-state study of He* + H{1s) and He' + He'(1s) collisions
He? + H{1s) -> He'(total, 21); H' + He'(is) -> H(1s: n=2}
cC
0.25 - 5 keV/amu

Kubach,C. Sidis,V.
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81T26

81727

81728

81728

81730

81731

81T32

Phys. Rev. A 23 (iS81} 11G6-118
Theoretical study of near-resonant charge exchange collisicns of H”
with alkali atoms

H" + B -> H%Z2s+2p) (B = Rb, K, NaJ

cC

0.2 - 5 keV/amu

tudde,H.J. Dreizier,R.M.
J. Phys. B 14 (1881). 2181-2201
Direct and capture processes in proton-hydrogen scattaring 1. Pilot
study for bombarding energies of 2 and 8 keV
H" + H -> H(total, 2s, 2p) + H*
numerical solution of time-dependent Schroedinger equation
2 - 8 kev/amu

Macek.J. Taulbjerg,K.

Phys. Rev. Letters 46 (1881) 170-174

Correction to Zp/Zt expansions for electron capture
H o+ Ar —> H% + Arf(1s™)
second Born approximation
2000 - 15000 keV/amu

Macias,A. Riera,A. Yonez M.
Fhys. Rev. A 23 (15881 ,2941-2943
Molecular treaitment of He® + H collisions
He™(1s) » H(1s) -> He(1s2p, ")
MO with [P
G.125 - 7.25 keV/amu

Mandai,C.R. Datta,S. Mukher jee,S.C.
Phys. Rev. 24 (1981) 3044-3050
Charge-transfer cross sections for collisions of fast Li?" ions with
atomic hydrogen :
Li® + H -> Li*(1s, 2s, 2p. 3s, 3p. 3d) + H
Coulemb-Baorn, Born
14.4 - 288 keV/amu

Olson,R.E.

Phys. Rev. A 24 (1981) 1726-1733

n. | distribution in A% + H electron-capture collisions
ZF o+ H > Z®" (7 = 1-20)
CTMC
50, 100 keV/amu

Presnyakov,l..P. Uskov,D.B. Janev,R.K.
Phys. Letters B84A (1981) 243-246
New analytic approach to the theory of charge exchange in atom-multiply
charged ion collisions
AT+ H > AN+ HY (z = 5-15, 20, 30)
modified decay model
0.5 - 25 keV/amu
Analytic expression for i-distribution; g-oscillation: only total
Cross sections given.

Shimakura,N. Inouve,.H. Koike,F. Waianabe.T.
J. Phys. B 14 (1981} 2203-2214
Impact pgrameter treatment for Li*-Li collisions using molecular
basis with electron translation faciors
Li" + Li -> Li{2s} + Li"
MO with ETF
0.015 - 0.14 keV/amu
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differential in angle

81733 Shipsey,E.J. 8rowne,J.C. Oison,R.E.
J. Phys. B 14 {igg81) Be8-880
Flectron capture and ionizatien in C™°, N®, 0% + H collisions
Cs*, NS‘, OE& + H -> cu' NI", 054. + H‘
P33 (low velocities), CTMC (high velocities)
1072 - 10® keV/amu
total cross sections

81734 Sidis.V. Kubach,C’ Fussen,D.
Fhys. Rev. Letters 47 (1281) 1280-1284
Developments in the H + H problem
Ho+ Ho-> HU(n) + H°
iPM
002 - 10 keV/amu

B1T35 Sidis, V. Kubach,C. Pommier,J.
Phys. Rev. A 23 (1981) 118-126
Systemalic theoretical investigation of charge exchange in He™ -
alkali-atom collisions
He™ + B -» H(2s+2p} (B = Cs, Rb, K, Na)
CcC
0.013-0.3 keV/amu

81736 Simony,P.R. McGuire,J.H.
J. Phys. B 14 {1881) L737-741
Exact second Born calculations of i1s-1s electron capture in P+ H
H' + H(1s} -> H(is)
second Born approximation
100080, 50000 keV/armu
angular differentiat cross section

82T 1 Bienstock.S. Heit, 7.G. Boticher,C. Dalgarno A,
Pnys. Rev. A 25 (1982) 2850-2852
Charge transter of c® ions in ctomic hydrogen
C* + H -> C¥@nl) + K
CC (MO)
0.00083 - 0.416 keV/amu

827 2 Bottcher,C. Heil, T.G.
Cherm. Phys. Letters 85 (1982) 506-509
Low-energy charge exchange from hydrogen atoms by few-eleciron icns
Be*, B>, C* + H -» Be™, B¥, C*; ¢c*, C* + H -> C¥, C¥
fuily quantal PSS
1.0x107° - C.1 keV/amu
total cross section

82T 3 Bransden,B.H. Noble,C.J.
J. Phys. B 15 (1982} 451-455
Charge transfer in Li"" + H collisions
Li* + H -> Li¥(ntm) + K
CC (8, 14, 20-AQ)
1.4 - 200 kev/amu

B2T 4 Briggs,J.5. Greenland,P.T. Kocbach,L.
J. Phys. B 15 (1882) 3085-3102
Differential cross sections for high energy electron capture in the
impuise approximation
H® + H, Ne -> H% L™ + Ne¥™ —> Li™
impulse approximation
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827 5

82T &6

82T 7

827 8

82T 9

82710

82711

82T12

16000 keV/amu (H}; 20000 keV/amu (LD
angular differential cross secticns

Crothers,.D.S.F. McCann,J.F.
Phys. Letiers 92A (1882) 170~174

Continuum-distorted-wave cagpture inic the n-th shell; |, m distribution
C® + H(1s) -> C¥(nim) + H°
CDW

Datta.$. Mandai,C.R. Mukherjee,S5.C. Sil.N.C.
Phys. Rev. A 26 (1982} 2551-2%66
Calculation of cross sections for electron capture by fast Li* jons
from atomic hydrogen in the continuum distorted wave approximation
Li* + H -> Li*(1s, 2s, 2p. 3s, Gp. 3d)
CDW
100 - 1500 keV/amu

Eichenauer,D. Grun,N. Scheid,W.
J. Phys. B 15 (1882) L17-20
Classical trajectory calculations of the differential cross sections
for charge transfer in H™ - H collisions
H® + H(1s) -> H(1s)
CTMC
25, B0 kev/amu
angular differential cross sections

Ermolaev,A.M. Noble,C.J. Bransden,B.H.

J. Phys. 8 15 (1982} 457-470

Charge exchange between Cs” ions and related studies
Cs" + Cs" —> Csi5p®, ni) + Cs?(5p% (nl=5d, 63, Bp):
Li" + Li" -> Li1s%, nb) + Li* (n = 3)
two-state AO close-coupling
4.5 - 75 keV/amy

Ermolaev,AM. Miraglia,J.E. Bransden.B.H.
J. Phys. B 15 (1982) L877-680
lonization and charge exchange in collisions between Li' ions at
intermediate energies
L+ L7 => L%+ L% L+ L™+ e
first Born approximation
5 - 100G keV/amu

Ford,A.L. Reading,).F. Becker,R.L.
J. Phys, B8 15 (1982) 3257-3274
Coupled-channe! calculations of jonization and charge transfer in
p+Li™*" and transfer in LiZ™* + H(is)
Li*"(1s) + H(1s) ~> Li'l1snl) + H™ (n = 3):
Li® + HUIs) -> L) + H (n = 4)
perturbed one-and-a-half center
70, 86 - 400 keV/amu

Fritsch,W.
J. Phys. 8 15 (1982} (389-332
Atomic orbital expansion description for slow jon-atom collisions:
a curved-iline trajectory study
C™ o+ H > ¢
atomic expansion method
G.1 - 1.0 keV/amu
total cross section

Fritsch,W. Lin,C.D.
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Phys. Rev. A 26 (1982) 762-769
Excitaticn and charge transfer to 2s and Zp states in 1 - 20 keV
H" - H collisions

H + H -> H(Z2s, 2p)

AQ

1 - 20 keV/amu

82713 Fritsch,W. Lin,C.D.
J. Phys. B 15 (1882} 1255-1268
Close-coupling calculations for inelastic processes in intermediate
'energy ion—atom collisions
H™ + A% > 1+ A™ (A = H, He)
two-center atomic orbital expansion methed
1.5 - 100 keV/amu

B2T14 Fritsch,W. Lin,C.D.
J. Phys. B 15 {1882} L281-288
Flectron transfer in Li°" + H collisions at low and intermediate
energies
L%+ H -> L% + H (h = 3)
AC close-coupling
0.2 - 20 keV/amu

B2T1% Green,T.A. Feek,J M. Riley M.E. Shipsey, E.J. Brown;J.C.
Phys. Rev. A 26 (1882) 1278-1282
Electron capiure <¢ross section for C® - Hfts) collisions at
electron-voelt energies; a test of the Landau-Zener formula
C® « H(1s) -> C¥
Landau-~-Zener + cloese-coupling
3x10™ - 2x107 keV/amu
total cross section

B2T16 Green,T.A. Riley,M.E.. Shipsey,E.J. Brown,J.C.
Phys. Rev. A 26 (1882} 3668-3671
Semiclassical trajectory on €% - H charge exchange cross sections at
low energy ’
c" s+ H -> C¥
semiclassical approximation
3x107 - 1.3 keV/amu
total cross section

82717 Green,T.A. Shipsey.t.J. Brown J.C.
Phys. Rev. A 25 (1882) 1364-1373
Modified method of periurbed siationary states. IV. Electron capture
cross sections for the reaction C* + H{1s) -> C*(nl) + H
C* + H —> C¥(nh) + W
Close coupling; PSS (MO} with variationally optimized ETF
1x107° - 2.25 kevsamu

82718 Ho, T.5. Eichler,). Lieber,M. Chan,F.T.
Phys. Rev. A 25 (18982) 1456-1461
Calculation of the differential cross section for eleciron capture in
fast ion-atom collisions
H® + H(1s) -> H{nlm) + H"
optical eikonal approeximation
25 - 125 keV/amu
angular differential {for 1s->nim capture

82719 ishinara,T. Tsuji.A.
Phys. Rev. A 26 (1982) 2887-2989
Eikonal approximation for electron capture into partially stripped
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B2T20

B2T21

82722

82T23

82724

82725

82726

projectile ions
A% (g=1.2) + H -> AU Ay (A = Li, ¢)
eikonal approximation
50 - 500 keV/amu
rgtico to OBK

Kimura,M. Olscn,R.E. Pascale, .

Phys. Rev. A 26 (1882) 1138-1141

Electron capture collisions of H™ with ground-and excited state Na
H' + Na(3s, 3p} -> H(2s, 2p}
‘pseudo potential molecular-structure calculation with ETF
0.1 - 10 keV/amu

Kimura,M. Olson,R.E. Fascale,d.
Phys. Rev. A 26 (1882} 3113-3124
Molecutar treatments of electron capture by protons from the ground and
excited states of alkati-metcl atoms
H* + B -> Hotal; 2s, 2p) (B = Na, K, Rb, Cs)
MO
0.0t - 10.0 keV/amu
total, 2s, 2p cross sections

Lin,C.D. Winter,7.G. Fritsch,W.
Phys. Rév. A 25 (1982) 2395-2398
Three-center atomic expansion method for jon-atom collisions
H" + H{1s) -> H({is) + H"
three-center atomic expansion
2 - 25 keV/amu
Charge transfer probability, no cross section except for 13.7. 9.90,
7.8, 3.03 A? at 2, 5, 10 and 25 keV, respectively.

Ludde,H.J). Dreizler k.M.
J. Phys. B 15 ({1882) 2703-27i2
Direct and capture processes in preton-nydrogen scattering. II. Total
cross sections for bombarding energies of 1 to %0 keV
H' + H(1s) -> H{nl} + H' (n = 3)
pseudo state close-coupling
1 - 50 keV/amu

Ludde, H.J. Dreizler R.M.
J. Phys. B8 15 (1882) 2713-2720
Electron capture with He®, Li*, Be® and B% projectites from
atomic hydrogen
He®” + H -> He™(nl) = H™ (n 5 3);

)
Li¥,Be*, BY + H -> Li¥, Be™. B + 1°

pseudo state close-coupling
2 - 50 keV/amu

Macek,J. Alston,S.

Phys. Rev. A 26 (1882) 250-270

Theory of electron capture from a hydregenlike ion by a bare ion
sz- + B{z-n~ - A{z—l)' - Bz’
strong potential Born approximation

Moiseiwitsch,B.L.
J. Phys. B 15 (1982) 3103-37110
Second Born approximation for electron capture at ultrahigh
relativistic impact energies
Az'— + B(z—i)+ — Alz-'l]f
relativistic second Born approximation
asymptotic formula (E™")
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B2727 Ohyama-Yamaguchi, T. [tikawa,Y.
J. Phys. Soc. Japan 51 (1982) 2982-2988
Charge transfer in coliisions of Li*" and Be' ions with atomic
nydrogen at low impact energy
Li*, Be™ + H -» Li¥, Be¥
PSS
0.1 - 20 keV/amu
total cross section

82728 Olson ,R.E.
J. Phys. B 15 (188%2) ©163-167
Fiectron capture and ionization in H', He® + Li collisions
H'. He® =+ Li -> H°% He", (He™ + Li", (L)
HY, He? =+ Li" + e
CTMC
50 - 400 keV/amu

B2T2S Otson,R.E. Kimura,M.
J. Phys. B 15 (1982) 4231-4238
Anguiar scattering in stow multiply charged ion atom collisions
ct + H -> C¥
quantal
0.25 - 225 keV/amu
Total cross secfion as ¢ function of scattering angles

B2T3C Reading,J.F. Ford,A.L. Becker,R.L.
J. Phys. B 15 (1882) 825
Cne and a half centered calculations of ionization and charge transfer
in H' + He' and He? + H collisions
He® + H(1s) -> He'(nl) + H' (n = 5);
H® + He(is, 2s, 2p) -> H(1s) + He®
perturbed one-and-a-hgli-center
75.5 (He®); 20 - 400 (H" keV/amu

82T31 Rivarola,R.D. Miragtia,J.E.
J. Phys. B 15 (1882} 2221-2232
Comparison between the continuum distorted-wave and the second
Bern-Kramers approximations at high energies eleciron capture
H' + H{ls) -> H{is) +
CDW, second Born-Kramers approximations
10000; 50000 keV/amu

82732 Ryufuku, H.
Phys. Rev. A 25 (1882) 720-736
lonization, excitation and charge transfer for impact of H', Li*,
B*, C* and Si'* ions on atomic hydrogen
R, L%, B, C¥, si™ o+ H > 18 LT, BY, 7L oS o+
UDWA
0.01 - 5000 keV/amu

82T33 Salin, A.
Phys. Letters 91A (1882) 61-83
Charge exchange in Li¥" - H colliisions
Li® 4+ o -> Li* + H
CEDM
1.29 - 50 keV/amu
total ¢ross section

BZ2T34 Simeny,P.R. McGuire,J.H. Eichier,J.
Phys. Rev. A 26 (1882} 1337-1343
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Exact second Born electron capture for P + He
P - He(1s?) -> H(1s)
second Born approximation
1060 - 180000 keV/amu
angular cifferential cross sections

82T35 West,B.W. Lane,N.F. Coben,J.S.
Phys. Rev. A 26 (1982) 3164-3169
Radiative charge transfer in collisions of He? ions and ground starte
H atoms
He® + H(1s) -> He™(1s) + H' + hy
optical potential method
1107 - 1 keV/amu

837 1 Allan,R.J. Dickinson,A.S. McCarroil,R.
J. Phys. B 16 (1883) 4B67-480
Motecular treatment of charge exchange in H' + Li collisions
H" + Li -> H (n=2)
PSS
0.03 - 15 keV/amu

837 2 Alston, 5.
Phys. Rev. A 27 (18983) 2342-2357
Theory of electron capture from & hydrogen-like ions by a bare ion:
intermediate-state contributions to the amplitude
H + B ->H + B (B =C, Ne, Ar)
strong potential Born approximation
100 ~ 20000 keV/amu

a37 3 Barany,A. Brandas,E. Elander,N. Ritiby,M.
Phys. Scripte T3 (1883} 233-235
Resonances in low energy charge transfer between multiply charged ions
and neudtral agtoms described with ditated Titchmarsch-Weyle theory
Titchmarsch-Weyle theory N* + H —> N¥(3s) + H'
quasi-molecule with polarization force: no cross sections given

837 4 Bienstock,S. Heil, T.G. Dalgarno,A.
Phys. Rev. A 27 (1983) 2741-2743
Charge transfer of 0% ijons in collisions with atomic hydrogen
0% + H -> 0¥ + H
CC (MO)
0.000006 - 0.312 kev/amu

83T &5 Borondc,F. Macias,A. Riera, A.
Chem. Phys. tetters 100 (ig83) 63
Asymmetry effect in H™ + H neutralization applicatiecn to the n=3
pseudo crossing
H™ + H -> H + H(n=2, 3)
MO with pseudo-crossing
0.05 - 5 keV/amu

837 6 Brandi,D.
Phys. Rev. A 27 {1883) 1314-1318
Resonant transfer and excitation in ion-atom collisions
Si'" ¢ He -> Si'"; 8™ & He., Ar -> g™
1A

83T 7 Bransden,B.H. Noble,C.J. Chandler,J.
J. Phys. B 16 (1983) 4181-4201
Theoretical studies of the interaction of He® with H(1s) and K’
with He
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83T 8

83T ¢

83710

83711

B3T12

83713

83T 14

He? + H —» He(nl) + H7; He (1s) + H™ -> He® + Hind);
He? + H -> He™ + H(2s, 2p)

CC (AQ)

3.7 - 230 reV/amu

Crothers,D.S.F.
Phys. Scripta T3 (1883) 236-240
Refined orthogenal variation-perturbation continuum-distorted-wave
treatment of BY + H{is) -> B®(nl) + H at intermediate velocity
for n, Z>>1 ’ )

AT+ H{18) —> A" () + H (A = 12-18, n = $8-18)

orthogonal varigtion-perturbation COW

100 keV/amu

n-dependence

Devi.K.R.5. Garcia,J.D.

J. Phys. B 15 (1883) 2837-2847

He™ + He collisions in time-dependent Hartree-Fock theory
He? + He(1s%) -»> He®, He®
time-dependent Harwee-Fock theory
7.5 - 37.%5 keV/amu

Dickinson,A.5. McCarroll,R.

J. Phys. B 16 (1883} 45H8-4565

Adiabatic switching faciors in slow atomic cbllisions
H™ + Li
MC with adiabatic switching factors
transition preobabitities only

Errea,L.F. Mendez,L. Riera,A.
Phys. Rev.,A 27 (1883) 3357-3360
Excitation and charge itransfer in He - H cellisions. A molecular
approach inciluding two electron translation factors
He® + H -> He°
common-{ransiation-factor method
2.5, 6.5 keV/amu

Fritsch,W. Lin,C.D.
J. Phys. B 16 (1883) 1595-1603
Atomic orbital expansion study of electron capilure in H' + Li and
He? + Li collisions
He?® + Li -> He'(nl) + L") H
CC (40-A0)
0.5 -~ 20 (H), G.1 - 2.0 {(He®) keV/amu

+

+ Li -> Hnh + L&

Fritsch,w. Lin,C.D.
Phys. Scripta T3 ({1883) 241-243
Atomic expansions for describing charge transfer in siow ion-atom
collisions
H + H -> H{2s) + H: L, C¥ + H -> Li*; C¢> + H
atomic expansion method
0.1 - 100 keV/amu
total cross section

+

Fritsch,W. Lin,C.D
Phys. Rev. A 27 (1583) 3361-3364
Coupled-state calculatiens for excitation, charge transfer and
fonization in 1 - 75 keV proton-hydrogen atom collisions
H* + H -> H(2s, 2p)
TSAE
1 - 75 kev-/amu
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837115

83716

83T17

83718

83T18

83T2C

83721

Gorriz M. Briggs.J.S. Alston,S.

J. Phys. B 16 (1883} LB65-670

Strong potentiatl Born theory of radiative electron capture
Ne™ + H -> Ne® + H' + hu
strong peotential Born approximation
5625 keV/amu

Grun,N. Scheid,W.

J. Phys. B .16 (1983) L425-428
Calculation of the impact parameter dependence of the ‘charge exchange
for Li* + H at 10.5 keV by the finite difference method

Li%s + H -> Li*

finite difference method

1.5 keV/amu

P(b) dependent on magnetic substates {(m=0. 1, 2)

Hardie,D.J.W. QOlson,R.E.
J. Phys. B 16 (1983) 1883-1996
Charge transfer and ionization processes involving muttiply <harged
ions in collision with atomic hydrogen
X¥ e H - XS 4 HY XY 4 W s et (X = HT, He. ¢, o)
CTMC
25, 50, 100 keV/amu
total (E=25-200 keV/amu)}; partial (E=25-50 keV/amu)

Harel,C. Salin,A.
J. Phys. B 16 (1883} 55-70
Application of OEDM orbitals to many eleciron systems; He' - H
collisions
He® + H(1s) -> He(1s? 1s2p)
CEDM
0.19 - 7.5 keV/amu
total cross sections inciuded

Heil ,T.G. Butler,S.E. Dalgarno,A.
Phys. Rev. A 27 (1983) 2365-2383
Charge transfer of doubly charged and triplty charged ions with atomic
hydrogen at thermal energies
AT AT s H-> AT, AT (A = C, N, O, Ne)
MO
107 - 107 keV/amu

Janev ,R.K.
Phys. Scripta T3 (1983) 208-221
Excited states created in charge transfer collisions between atoms and
highly c¢harged ions
AT 4+ H > AN+ H' (A = He, Li, Be, C. N, F. Ne, Na,
Mg, Al Si, S, Ar, Ca, Cr, Ni, Sr)
Landau~-Zener model with rotational transitions
1 - 100 keV/amu
raeview,; general scaling for n and | distribution

Janev R.K. Belic,D.S.
Physica Scripta T3 {1983) 246-248
Electron capture into excited states in H + Ar'®, k% gnd
Xe®* charge transfer collisions
AT KT X 4 H -> AFTR), KeBUn), XeS(n) + o
MLZ
107 - 10? keV/amu
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B3722 Janev,R.K. Belic,D.5. Bransden,B.H.
Pnys. Rev. A 28 (1983) 1293-1302
Total and partial cress sections for electron capiure in collisions of
hydrogen atoms with fully stiripped jons
A¥ 4 H > AR + HY (z = 5-54, A fully stripped ion)
0.03 - 80 keV/amu
Multichannel Landau-Zener theory with rotational coupling incluged.

83723 Kazanskii, A.K. Komarov,[.V.
Seov. J.-Tech. Phys. 27 (1883) 1064-1067
Charge exchange of C% and 0% ions with hydrogen atoms; strong
coupling calculation
c¥, 0% + H -» C*, 07
strong coupling
0.25 - 4.6 keV/amu
total cross section

B3T24 Kimura,M. Sate,H. Clson,R.E.
Phys. Rev. A 28 (1883) 2085-2080
Molecular treatment of charge transfer in Li° + Ca collisions
Li" + Ca -> Li{Zs, 2p) + Ca’
PSS with ETF
0.1 - 20 keV/amu

83725 Kimura,M. Thorson, W.R.
J. Phys. B 16 (1983) 1471-1480
Molecular-state studies of charge transfer in Ui* - H, Be* - H
and B*" - H collisions
Li%", Be*. B> + 1 -> Li¥, Be¥, B
MQ switching function
1 - 15 keV/amu
total ¢ross section

837286 Ludde,H.J. Dreizler,R.M.
J. Phys. B 16 (1983) 1009-1015
Direct and capture processes in proton-hydrogen scattering 1.
differenticl cross sections and charge exchange probabilities
H' + H -> K (1s, 21
time-dependent Schroedinger gguation
1 - 2 keV/amu

B83T27 Ludde,H.4. Dreizler,R.M.
J. Phys. B 16 {1883) 3871-3%81
Method for the caiculation of globatl probabilities for many electron
systems
He® + He -> He", He®
P

83728 Macias,A. Riera,A. Yanez,M.
Phys. Rev. A 27 (1883} 213-219
Excitation and charge transfer in He® + H collisions. A study of the
origin dependence of calculated cross sections
He'(1s) + H(1s) -> He(ls2p "*F)
Impact parameter formalism
0.125 - 7.5 kev/amu

83728 McCarroll,R. Valiron,P.
Phys. Scripta T3 (1983) 2726-232
Charge exchange of highly charged ions at low energy
C™ w H => C¥™nl) + H'Y N + H —> N(n) + H'
CC (MO)
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83T3C

83731

83732

83733

83134

83T35

83736

83T37

8x1077 - 4x1G7 (C*); 7x1077 - 3.5x1072 (N®) keV/amu

McGuire, J.H. Eichler, ). Simony,P.R.
Phys. Rev. A 28 (1983} 2104-2112
Exact second Born calculations for electron capture for systems with
various projectile and target charges
H + H, Be, C, O, Ne -> H% He®™ + He -> He"; Be* + Be -»
Be™: C* + C —> C%; O* + O -> O™; Ne'™ + Ne -> Ne¥
secend Born approximation
10000 - 200000 keV/amu
angular distribution

Opradelce,L. Valiron,P. McCarroll,R.
J. Phys. B 16 (1983) 2017-2028
Single charge exchange in Ar® - He collisions
Ar® + He -> Ar®(@shl) + He'
MO close-coupling {model potential)
0.12 - 1.2656 {4 states); 0.025 - 1.2656 (6 states) keV/amu

Presnyakov,l_.P. Uskov,D.B. Janev.R.K.
Soviet J.-JETP 56 (1983) 525-531

Charge exchange in slow collisions of muitiply charged ions with atoms

AT H, > AT A = %, N, 0% Ne™, Ar't:
c% + H -> C%

decay model

g.1 - 20 keV/amu

Salin,A.
J. Phys. B 18 (1983) LB61-664
Comments on adiabatic switching factors in slow gtomic cotlisions

Sato,H. Kimura,M. Wetmore,A.E. Olson.R.E.

J. Phys. B 16 (18983) 3037-3044

Electron capture cross secticns for TiH®
TiY o+ H o> T%00 ¢ HY T ¢ HT -> T+ H(nl)
Impact parameter FSS (MO) with ETF
G.1 ~ 1Q0 keV/amu .

Shields,G.A. Dalgarno,A. Sternberg,A.
Phys. Rev. A 28 (1983) 2137-2140
Line emission frem charge transfer with atomic hydrogen at thermal
energies
o*(2p) + H -> 0¥@p3p, P, D)
modelling
6.25x107° keV/amu
evaluation from astrophysical data

Shipsey,E.J. Green.T.A, Brown,J.C.
Phys. Rev. A 27 (1983) 821-832
Modified method of perturbed staticnary staies. V. Eleciron-capture
cross secticns for the reaction 0% + H(1s) -» O™, 1} + W
0% + H -> 0™(nl) + H™ (n=4, 5, 6, 7, |=0 - n-1)
close coupling; PSS (MO) with variationally optimized ETF
13x107° - 34 keV/amu

Sidis, V. Kubach,C. Fussen,D.
Phys. Rev. A 27 (1983} 2431-2446
lonic-covalent problem in the H™ + H™ <-> H” + H collisional
system
H" + H -><- H{n) + H
MO model
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83738

83738

84T

1

BLT 2

84T 3

BLT

8471

84T

4

5

0.02 - 10 keV/amu

Tan.C.K. Lee.AR.
J. Phys. B 16 (1883) 1445-1453
Clectron capture into excited staies of hydrogen
H* + H -> H{n) + H (n 5 4); H + He —> H{n) + He” (n = 5)

Tautbjerg,.K. Briggs,J.S.
J. Phys. B 16 (1983) 3811-3824
Multiple scattering thecry of electron capture in intermediate-to
high-velocity collisfons
CDW method
formulation only

Aberg,T. Blomberg.,A. Tulkke,J. Goscinski,O.
Pnys. Rev. Letters 52 (1984) 1207-1210
Maximum entropy thecory of recoil charge distributions in electron
capiure collisions
maximum entropy theory

Amundsen,P.A. Jeckubassa-Amundsen,D.H.
Phys. Rev. Letters 53 (1984) 222-225
Charge transfer to a fast projectile in the presence of a nuclear
resonance .
H + Ni, ¢ -> H°
strong potential Born approximation
3110 - 3200 keV/amu {Ni}; 350 - 550 keV/amu (C)

Amundsen,P.A. Jokubassa-Amundsen,D.H.
J. Phys. B 17 {1984) 26771-2686
Charge transfer at large scattering angles in the strong-potential Born
approximation
H + C, Ni -> H{1s)
strong-potentiel Born approximation
3x10° - 20x10° kev/amu
angular distribuiion

Andriamonje,S. Chemin,J.F. Returier,). Saboya,B. Schuerer,)J.N. Gayet,R.
Salin,A. Laurent,H. Aguer,P. Bricnd,J.P.
Z. Phys. A 317 (1984) 251-265
Production of projectile and target KX-rays by single and multiple
electron capture in coilisions of Si'*" and Si'™® ions with argon
atoms at 4.5 and 5.5 MeV/amu

S+ Ar -> SOV g9 g8 (g=14, 13}

T. mclecular moedel ;| E. x-ray coincidence

4000 - 5450 keV/amu

Banyard,K.E. Shirtcliffe, G.W.
Phys. Rev. A 30 (1884} 804-606
Electron capture from hydrogen atoms by fast Li*1s?), Li®*{i1s)
and Li¥ ions
Lit(1s?), Li¥(1s), Li™ + H -> Li(1s%, nb, Li'tls, nb, Li*(nD
continuum intermediate state approximation
28 - 1428 keV/amu

Bienstock,S. Dalgarnc,A. Heil,T.G.

Phys. Rev. A 29 (1884) 2238-2241

Charge transfer of N* ions in ccilisions with atomic hydrogen
N + H -> N*{nL.n't'n™") « H
CC (MC) with unitarized, multichannel distorted-wave approximation
0.278x10°° - 5 keV/amu
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84T 7 Bienstock,S. Heil,T7.G. Dalgarno,A.
Phys. Rev. A 29 (1984) 503 - 508
Distorted-wave theory of heavy-particie collisions at intermediate
energies
C¥ v+ H —> C¥(nl) + H; 0% + H -> O'{nl) + H"
CC (MO)
G - 5 keV/amu
Quantum-mechanical treatment in close~coupling and unijtarized
distorted-wave approximation '

84T 8 Bonnet, J.J.
Ann. FPhys. Fr. @ (1884) 629-533
Photon emission spectroscopy of lighly charged ions following low
energy charge exchange collilsions
review
classical one eleciron model; LLandau-Zener model

84T 9 Bransden,B.H. Ermolaev, A.M. Shingal,R,
J. Phys. B 17 {1884) 4515-4521
One-and two-electiron models for eleciron capture by He” ions from
Li% at intermediate energies
He'(1s} + Li(2s, 1s) => He(1s8?)
two-center AD
0.25 - 100 keV/amu

84710 Burgdorier,J). Dube.L.J.
Phys. Rev. Letters 52 (1884) 2225-2228
Multiple scattering appreach te coherent excitation in elecwon-capture
collisions
H® + He -> H(n=3) + He®
first Born approximation: multiple scaitering theory (COW)
9.4 - 500 keV/amu

84T11 Casaubon, L.I. Piancetini,R.D.
J. Phys. B 17 (1984} 1623-1630
Charge exchange by fully stripped lithium ions on metastable and ground
state hydrogen atoms at low energies
LI® + H(1s), H(2s) -> Li*(n)
OEDM + ifandou-Zener method
0.02 - 2,57 keV/amu

B4LT12 Crothers,D.S.F. McCann,J.M.
J. Phys. B 17 (1884} L177-184
A second-order continuum distorted-wavs theory of charge transfer at
high energy
H® + H{1s) -> H(is)
second-order CDW
10006, 50000 xeV/amu
angular differential cross sections

84T13 Datta,S. Mandal,C.R. Mukherjee,S.C.
Can. 4. Phys. 62 (1884) 307-311
Charge transfer in H™ - He’(1s) collisions
H' + He(1s) -> H(1s, 2s, 2p, 3s, 3p, 3d) + He?
CISs
50 - 10000 keV/amu

B4T14 Deco.G.R. Maidagan.J.M. Rivarola,R.D.
J. Phys. B 17 (1984} L707-711
Electron capture by preton and alpha particte impact on helium atoms

—85—




H', He® + Hel1s%) -> HnL, He™(n
symmetric eikonal approximation )
25 - 100D keV/amu (H): 25 - 2500 xeV/amu {He)

84T15 Devi,K.R.S. Garcia,J.D.
Phys. Rev. A 30 (1884) 600-603
Coriolis coupling efiects in iime-dependent Hartree-Fock calculations
of ion-atom collisions
He* + He -> He", He®
time-dependent Hartree-Fock calcuiation
7.5, £82.5 keV/amu

B4T16 Ermolaev, AM.
J. Phys. B 17 {1884) 1065-1081
Charge transfer in collisions between protons and lithium atoms
H + H -> H(ptm); H + Li —> Hnt
TCAE with transiational factors
15 - 145 keV/amu (H); 0.5 - 109 keV/amu {Li}

84717 Ermolaev,AM. Bransden,B.H.
J. Phys. B 17 (1684) 1083-1082
Charge transfer in He” + Li collisions
He?* + Li -> He'(nl) + LI’
CC (24-A0)
0475 - 400 keV/amu

84718 Feagin,J.M. Briggs.J.S. Reeves, T.M.
J. Phys. B 17 (18843 1057-10868
Simultaneous charge transfer and excitation
AT 4 BB s ATEYA n') e BT
strong-potential Born approximation

B4TH9 Fritsch,W. .
Phys. Rev. A 30 (1884) 1135-1138
Atemic-basis study of electron transfer in H” + Na and H® + K
coltisions
H + Na, K -> H%nt)
atomic-orbital exponsion method
0.2 - 20 keV/amu
tetal and partial cross section

84T20 Fritsch,W.
Phys. Rev. A 30 (1884} 3324-3327
Determinaiion of high-n partial transfer cross sections in
pare-nucieus-hydrogen-atom collisions
Co, N, 0F + H -> ¥ ONTL 0T (n, D)
semi~classical clese-ceoupling with AC basis
4 - 25 kev/amu
partial cross section (n,

B4T21 Fritsch,W. Lin,C.D.
J. Phys. B 17 (1884) 3271-3278
Atomic-basis study of electron transfer intc C¥(ni) orbitals in
C* + H and C* + Li collisions
C* v 1 -> ¥y + HY CM o+ L -> CFinl o+ LY
CC (AD)
0.1 - 20 keV/amu

B4T22 Fritsch,W. Lin,C.D.
Phys. Rev. A 29 (1884} 3038-3051
Atomic-orbital-expansion studies of electron transfer in bare-nucleus 7
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(£=2, 4{-8}-hydrogen-atom collisions
Z¥ o+ H o->» Z¥pl + W (Z=2, 4-8)
CC (AQ)

0.133 - 25 keV/amu

84T23 Gerrat, J.
Phys. Rev. A 30 (1984} 1643-1660
R-matrix theory of charge transfer
R-matrix theory
formalisms

B4T24 Ghosh, M. Datta,S. Mukher jee,S.C.
Phys. Rev. A 30 (1984) 1307-1310
Calculation of cross sections for electron capture between arbitrary
hydrogenic states of target and projectile
H™ + H(20 -> H{3"} + H°
continuum intermediate state approximation
25 - 1000 keV/amu
arbitrary (ntm)->{(n"1'm")

84725 Gonzales,A.D. Miraglia,J.E.
Phys. Rev. A 30 (1984) 2282-22¢6
Comparison between the mechanical and radiative electron capture
processes at high energies
H® + H{1s), C™(1s), He(1s?) -> H°
CDW
1000 - 200000 kev/amu

84T26 Grozdanov, T.P.
Fhys. Scripta 30 (1984) 194-197
A model for final-state mixing following electron capture in slow
collisions of fully stripped, multicharged ions and hydrogen atoms
C™ + H(is) -> C™(4l + H°
MO with Stark mixing
0.05 - 20 keV/amu

BLT27 Hanssen,J. Gayet.R. Hartel,C. Salin,A.
J. Phys. B 17 {1984) 1323-3728
Electron capture by C*, N° and O° from atomic hydrogen in the
keV/amu energy range
C" N¥, 0%(1s%) + H <> ¥, N, O + W
Molecular approximation
0.25 - 25 keV/amu
total cross section

B4T28 Humphries,W.J. Moiseiwitsch,B.L.
J. Phys. B 17 (1984} 2655-2668
Relativistic second Born approximation for electron capture
H" + H(1s) -> Hfls) + H"
relativistic second Born approximation
1x10° - 1x10°% keV/amu

84T29 Jakubassae-Amundsen,D.H. Hoppler,R. Betz H.D.
J. Phys. B 17 {18984) 3943-3949
Radiative electron capture in fast ion-atom collisions
S™ + € -> 8"™(1s)
E. x-ray spectroscopy; T. strong-potential Born GRproximation
3800 keV/amu

84730 Janev.R.K. Joachain,C.J. Nedelkovic,N.N.
Phys. Rev. A 28 (1884) 2463-2478
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B4T31

84132

84T33

BLT34

B4T35

84736

84T37

Resonant electron transier in slow collisions of protons with Rydberg
hydrogen atoms

H' o+ H{n} -> H(n) + H {n=10-50)

under-and over-barrier model

167 - 107 xeV/amu

Janev R.K. McDowell,M.R.C.
Phys. Letters 102A {1884) 405-408
Eleciron removal from H and He atoms in collisions with C%, N¥
and 0% ions
A+ H, He -» AWM 4+ 4 He™;
CTMC
50, 100 keV/amu
scaling for electron removal; total cross section

AT + HY He' + e

Kimura, M. Iwai, T. Kaneko,Y. Kobayashi N. Matsumotc, A Ohtani, 5.
Okuno,K. Takag:,S. Tawara,H. Tsurubuchi, S.
J. Phys. Soc. Japan 53 {1884) 2224-2232
Landou-Zener model calculations of one-electron capture from He atoms
by highly siripped ions at low energies
C¥. N, OF, F%, Ne¥ (g=4-9), Kr¥ (g=10-25) + He -> A" "™(m)
muitichannet Landau-Zener
1xq/M kev/amu
total and partialln) cross sections

Kimura, M. Olson,R.E.

J. Phys. B 17 (1884) L713-718

Flectron capture to {ni) states in collisions of C* and C% with He
C¥ v He -> C¥. C% ¢ He; C¥ + He -> C*, C* + He
PSS with ETF
20 keV/amu

Kochach,L. Briggs,Jd.S.
J. Phys B 17 ({1884) 3255-3270
Theory of eteciron capture by fast projectiles scatiered through large

angles
H + Ne -> H°
P

200 - 550 keV/amu
capture probabitities as a function of scattering angle

Larsen.0.G. Taulbjerg,K.
J. Pnys. B 17 (1884) 45B23-4542
Theory of electron capture by partially stripped ijons in slow
collisions with atomic hydrogen
AP+ H(1s) —> A (A = Ar, Cr, Mg)
CC witn ETF
0.015 - 4 keV/amu

Maidagan, .M. Rivaroia,R.D.
J. Phys. B 7 (1884) 2477-2487
A symmetric eikonal-type approximation for electron capture in ion-atom
collisions
H - H{1s), Hel(ls) ~> H(ls); H
symmetric eikonal approximation
560 - 100000 keV/amu
K-K total and partial (in angle) cross sections

+*

+ He'{1s) —-> H{1s)

Mandal,C.R. Datta,8. Mukherjee,S.C.
Phys. Rev. A 30 (1984) 1104-1106
Elecwron capture from atomic hydrogen by fully stripped ions of Be*,
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84738

84T38

84T40

84T41

84T42

84T4T

B4T44

B, C%, N and ©% in the continuum intermediate-sate
approximation
AT+ H -> AT 4 4T (A = Be, B, C, N, O
continuum-intermediate state approximaition
47 - 1111 keV/amu
total cross sections

McDoweil M.R.C. Janev,R.K.
J. Phys. B 17 (1984) 2295-2305
Efectron capture, jonisation and transier-ionisation in fast Au% +
He collisions
AUT + He -> AU 4+ He' AWM 4+ He® 4+ &7 (q = 7-29)
CTMC
20 - 300 keV/amu
n-distribution

McGuire, J.H. Stockli,M. Cocke,C.L. Pedersen,E.H. Sil,N.C.
Phys. Rev. A 30 (1984} 88-94
Study of the Thomas peak in electron capture
H + H, He -> H°
T. streng potential Born approximation; E. growth
2820 - 3000 keV/amu
H, instead of H in experiment; angular differential cross sections

Miragtia, J.E.
Phys. Rev. A 30 (1884) 1721-1726
Electron capture in asymmetric collisions .

H" + C{1s), O(is) —->~H(1s)}
peaking impluse approximation
200 - 4000 keV/amu

Morrison,H.G. Opik,U.
J. Phys. B 17 (1984) 857-865
An impact-parameter method for heavy-particle collisions involving one
elctron, II. Attempts to improve the accuracy, and resulis on He® -
M collisions

H' + H, He®-> H(2s, 2p) + H", He?; He® + H -> He'liotal,

2s, 2p) + H°

new impact-parameter method

25 (H), 19.4, 25, 41,7, 50 (He”) keV/amu

Olson, R.E. Kimura,M. Satoe,H.

Phys. Rev. A 30 (1984) 1692-1686

Molecular-state cross section calcutations for H + Cs -> <- H + (Cs
H + Cs(6s, 6p, 5d} -> H + Cs’
pseudo-potential molecutar-structure calculation
0.1 - 10 keV/amu

-

Presnyckov,L.P. Uskov,D.B.
Sov. Phys. JETP 589 {1884) 515-522
lonization and charge exchange in atom collision with multicharged ion
AT+ H o-> AR+ HY AT + H O+ e (g2 3)
Keldysh guasi-classical method
10 - 400 keV/amu y
analytic expression for (n, |} distribution

Rittby ,M. Elander ,N. Brandas,E. Barany, A. -
J. Phys. B 17 ({1984) LB77-681
Resonance structure in charge transfer cross sections: an applicaiion
to the N* + H -> N¥ + H” reaction
N + H -> N¥(3s) + H
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107 - 107 keV/amu
rich resonance

84T45 Rivarola,R.D.
Phys. Rev., A 30 (1884) 1122-1124
Rescnant electron capture in H' + H{1s) collisions
H> + H{1s) -> H(1s)
coOW
10000 keV/amu

BLTLE Rivarola,R.D. Salin,A.
J. Phys. B 17 (1984} 6B535-558
K-shell one-electron capiure :n asymmetric collisions at intermediate
and high energies
H' + He', Ne¥, Ar'" -> H(1s), H" + He, C, Ne, -> H(1s)
CDwW
400 - 20000 keV/amu
differential (in angle} cross sections

84747 Rivarola,R.D. Salin,A. Stockii,M.P.
J. Physique Letters 45 (1884) L258-264
Differential electron-capture cress sections in high energy ion-atom
collisions; comparisen ¢of experiment and theory {for the Thomas peak
H + H,, He -> &°
COW
282C - 7400 keV/amu

B4T4LE Salin, A,
J. de Physique 45 (1984} £571-680
Intrashell mixing following eleciron capture from aiomic hydrogen
targets by slow ions. I - Fully siripped projectiles
C* + H -> C¥b + 5 0Y + H -> 07(5) + H;
Ne™ + H -> Ne®(6n) + M
PSS
1 - 16 keVs/cmu

B4T4LY Shimakura . N. [noue,H. Watanare,T.
J. Phys. B 17 (1884) 2687-2884
Differential c¢ross sections for LiT - Li collisions using molecular
bases; guantum effect
Li" + Li{2s) -> Li{Z2s) + Li"; Li2p) + LV
JWKB
0.07 - Q.14 kev/amu
angular distribution

BLATS0 Sidis,V. de Bruijn,D.P.
Chem Phys. 85 (1884) 2031-2714
Theory of near-resonani charge exchange in atom-molecule collisions.
dissociate NRCE in the H," + Mg collision
Hy' + Mg -> Hy'
IPM
0.75 - 3.75 keV/amu

BLATSI Spruch,l . Shakeshafi,R.
Phys. Rev. A 289 (1884} 22B3-2285
Simple heuristic derivation of some charge transfer probabilities at
asymptotically high incident velocities

B4TS2 Stollberg,M.T. Lee H.W.
Phys. Rev. A 29 (1884) 2448-2452
Charge transier in toew-energy collisions of He? and Li® with
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varieus neutral atoms
He® + Li, Be, B, C. Na, Mg, K, Cs -> He'(n);
Li® + H, He, Li, Be, B. C. Ne, Na, Mg, K, Ar,'Cs -> Li*(n)
Landau-Zener moadel
0.05 - 5.18 keV/amu

847153 Suzuki,H. Kajikawa,Y. Toshima,N. Ryufuku,H. Watanabe,T.
Phys. Rev. A 29 (1984) 525-528
Electron-capture cross sections from He in collision with bare nuclear

ions

AT + He -> AN 4w et (A = HY, LY, Be*, ¢, 0%
UDWA

-1 - 10° keV/amu

total cross section

8LT54 Suzuki,H. Toshima,N. Watanabe,T. Ryufuku,H.
Fhys. Rev., A 29 (1984) 529-53%
Exponential distorted-wave approximation for charge transfer in
collisions of multicharged ions with atomic hydrogen
AT+ H -> AN 1T (A = He®, L, Be®, 8%, ¢
exponential UDWA
0.1 - 1800 keV/amu
total cross section

84TSS  'Suzuki,R. Nakamura,H. [shiguro,E.
Phys. Rev. A 29 (1984) 3G60-3070 .
Semiclassical scattering theory based on the dynamical state
representation: application to the Li" + Na and Li + Na’ collisions
Na™ + Li{2s) -> Na{(3s): Li" + Na(3s) -> Li(2s, 2p) + Na”
semiclassical theory
0.25 - 5 keV/amu

84756 Thorson,W.R. Choi,J.H. .
Phys. Rev. A 30 (1984) 743-749
Long-range secondary couplings in X' - H{1s) charge transfer
collisions )
A"+ H(1s) —> A% ()
motecular state CC + long-range dipole and gquadruple coupling
i5 - 20 keV/amu
nc Cross section given

84757 Wada . K. Murai, T.
J. Fhys, B 17 (1884) L363-367
Close-coupling calculation for charge transfer in Be*  + H(1s)
collisions at low energies
Be® + H(1s) -> Be¥
CC (11}
0.1 - 25 keV/amu

84758 Winter,T.G. Lin,C.D.
Phys. Rev. A 29 ({(1984) 567-582
Triple-center treatment of electron transfer and excitation np-H
collisions
H" + H -> H%2s, 2p) + H’
triple-center AD
1.5 - 15 keV/amu

84759 Yenen,O. Jaecks,D.H. Macek,J.
Phys. Rev. A 30 (1984) 587-599
Two-state charge transfer calculation in H* - H, collisions
H + Hy —> M°
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Demkov model
1 - 80 keV/amu

85T 1 Abramov,V.A. Lisitsa,V.S. Pigarov, A.YU.
JETP Letters 42 (1985} 356-358
Changes in effective charge-exchange cross sections in a plasma
enhancement of cross sections due to excited atoms in a plasma

85T 2 Allan,R.J. Hanssen,l.
J. Phys. B 18 (1985) 1881-1887
Quasimolecular treatment of Na - Na*, Li - Li", Li - Na’ and Na -
Li* collisions with a common transtation factor
Li* + Li(2s), Nai(3s) -» Li% Na® + Li{2s), Na(3s) -> Na’
CC with ETF
0.08 - 3.4 keV/amu

85T 3 Anholt,R. Eichler,l.
Phys. Rev. A 31 {1985} 3505-3508
Eikonal calculations of eleciron capiure by relativistic projectiies
C%, Ne™, Ar'® + B -> CF, Ne®, AT (B = AI-W)
eikonal
140000 - 2100000 keV/amu

85T 4, Burgderier,J.
Nucl. Instr. Meth, in Phys. Res. A240 (1885} 51i8-526
Final state angular momentum distributions in charge transfer
cellisions at high energies
AT+ Blis) -> AN (nlm) + BT
Born, CDW,. FCI, quasi-resonant over barrier model
30 - 580 kev/amu

85T 5 Burgdorier,J. Dube,l.4.
Phys. Rev. A 31 (1985} G34-640
Poputation of Rydberg states by electron capture in fast-ion-atom
coilisions
H + H(is) -> Hn=10, |, m) + H'
COW
25 - 10000 keV/amu

857 6 Chatierjee.l.. Bhattacharyya,B.
Phys. Scripta 32 {1885) 5b04-506
Quarium electrodynamic study of electren capture by light stripped ions
L% o+ H o-> L
refativistic QED
14 - 285 keV/amu

85T 7 Chatierjee,5.N. Roy,B.N.
J. Phys. B 18 {(1885) 4283-4293
Modified BEA calculations of He? impact double electron capture
cross sections of atoms
He® + He, ti, Ar, Kr -> He°
BEA
10 - 250 keV/amu

857 8 Crothers,D.S.F.
J. Phys. B 18 (1885} 2875-28%82
First-order continuum-distorted-wave double-scattering nim transitions
AT + B®(1s) -> AV (nim)
first-order CDW double scaitering

85T 8 Crothers,D.S.F.
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J. Phys. B 18 (1885) 28B33-2908

Second-order continuum-distorted-wave double scattering nlm transitions
AT+ B8 - AR (nim)
second-crder CDOW double scattering

85710 Crethers,D.S.F. McCann,J.F.
J. Phys. B 18 (1885} 2807-2913
Exact two-channel variational continuum distorted-wave theory,; results
for symmetric resonant exchange
H® + H(1s) -> H{1s) + H
COW, traveiling AD
T - 500 keV/amu

85711 Deco,G.R. Rivarola,R.D.
J. Phys. B 18 (188%) 2283-2263
A second-order symmetric eikonal approxima:cn for electron capture gt
high energies
H® + H(1s) -> H{1s)
symmetric eikonal approximation, CDW
500 - 200000 keV/amu

85712 Dewangan,D.P. Eichier,J.
J. Phys. B 18 (1985) L65-68
Boundary conditiens and the strong potential Born approximation for
electron capture '
strong potential Born approximation

85713 Bube,L.J. Burgdorier,J.
Nucl. Instr. Meth. in Phys. Res. B 9 (1885) 2397-396
Electron capture into Rydberg states in coliisions between multipiy
charged ions and hydrogen
C® ¢ H(Is) -> C¥(nlm) + H°
CDW, CDW-PCI
25 - 900 kev/amu
multiple scattering effect: partial cross section

B5T14 Dube,L.J. Eichler,J.
J. Phys. B 18 (1985) 2467-2483
Structural and asymptetic properties of the eikonal approximation for
electiron capture
eikonal approximation
formutation

85T15 Dube,L.J. Will,U. Bruch,R. Trabert,E. Heckmann,.H.
Nucl. Instr. Meth. in Phys. Res. B 9 (1985} 408-412
Theory and experiment of eleciron capture in collisions of multiply
charged projectiles with lignt targets
C* + H,, He -> C¥(1s? nl)
T. COW, B1; E. photon spectroscopy
166 -~ 417 keV/amu

85716 Eicher,J.
Phys. Rev. A 32 (1885} 112-121
Relativistic efkonat theory of electron capture
Ne'™ + BT 5 Ne¥(1s) + BT
relativistic etkonal
10000 -~ 100000000 keV/amu
analytic expression

85T17 Errea.L.F. Gomez-Liorente.JM. Mendez.| . Riera, A.
Phys. Rev. A 32 (1985} 2i58-2165
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Fractical criterion for the determination of translation factors. IL
Application to He® + H(is) collisions

He® - H -> He'lnD) + #

CC (MO} with ETF

0.25 - 25 keV/amu

85718 Errea,L.F. Mendez.l.. Riera,A. Yonez, M. Hansen,J. Harei,C. Salin,A.
J. de Physique 46 (1885) 718-726
Charge exchange in Li(1s) + H{1s) collisions. A molecular approach
including twe-electron {ranslation factors
LiZ(1s) + Hi1s) => Li'(1s2s), Li'(1s2p), Li'(total
8 MO expansicn method with ETF
0.5 - 25 keV/amu

85719 Fritsch,W. Lin,C.D.
Phys. Rev. A 31 (1985 1184-1167
Close-coupling study of K-shell vacancy production in nedr-symmeiric

collisions
F% +« Ne -> F7" + Ne'(1s™; 8™ + Ar -> 8™ =+ Ar'(1s™
modified AO

231 -~ 3520 keV/samu (F); 500 - 2800 keV/amu (8}

85720 Gargaud,M. McCarroll,R.
J. Phys. B 18 (1885]) «483-477
Charge transier in low-energy coilisions of N**, C* and N7 with

H and H, .-
N> CFL NPT+ H, H, -> N, OCTL,ONYT s HT, R,
CC (MO)

1.0 keV/amu

85T 21 Gayet, R, Hanssen,) Harel,C. Salin,A.
Nucl. Insir. Meih. in Phys. Res. B 9 (1985) 413-414
Eleciron capture ifrom atomic hydrogen in the keV/amu energy rangse
C N, 0% + H -> C¥, NY, O + H
Melecutar calculation
0.25 - 25 keV/amu

85722 Ghosh,M. Mandal,C.R. Mukherjee,S.C.
J. Phys. B 18 (1885) 3787-3804
Single and double electron capture from lithium by fast alpha particles
He® + Li -> He'(nl) + Li; He® + Li¥ ]
CDW approximation
200 - 506 keV/amu

85723 Gorzdanov,T.P. Janev RK. Lazur,V.Yu.
Phys. Scripta 32 {1982) 64-68
Two-electron exchange in slow ion-atom collisions
AT+ A -> A+ AT (A = Ne, Ar, Kr, Xe)
asymptotic expansion
3.8x107° - 0.25 keV/amu
toial cross section

B5T24 Humphries, W.J. 'Moiseiwitsch,B.L.
J. Phys B 18 {1885} 1208-1222
Third Born gpproximaiion for electron capture ai relativistic energies
AT G B(z-t)* _ A{I-I)* + Bz‘l
third Born approximaition
analylic expression; no cross sections given

RET25 Humphries,W.J. Moiseiwitsch,B.L,
J. Phys. B 18 (1885} 2295-2301
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85T26

85727

85T28

85729

85730

85731

85T32

85733

Total cross sections for electron capiwure ai relativistic energies
AT+ B®Is) -> A¥T(1s) + BT (A = C, Ne, Ar;
B = Al, Cu., Ag!
relativistic second Born approximation
140000 - 1056000 kevV/amu

Jakubassa-Amundsen,D.H.

Z. Phys. A 322 -(1885) 181-1g7

Radiative electron capture accompanying resonant nuclear scaitering
:Gos~' 20Ne1av + He -> O'h. Nea®
1187 ~ 1250 keV/amu (0O), 885 - 887 keV/amu (Ne)

Jakubassa-Amundsen,D.H.

Pnys. Rev. A 32 (198%) 2166-2174

Nonadiabatic sliding mode! for rearrangement cotlisions
0%+ C > 0" +C + hy
8™ + Ne -> 5™ + Ne" + hw (REC)
sliding model

Jakubassa-Amundsen,D.H. Amundsen,P.A.

Phys. Rev. A 32 (1985) 3106-3108

Exact relativistic second Born approximation for electron capture
relativistic second Born approximation
scaling at asymptotic region, (InE)%/E

Jakubassa-Amundsen,D.H. Amundsen,P_A.
. Phys. B 18 (1985) 757-774
Electron capture across a nuclear resoncnce in the strong potential
Born approximation
H + #Ne, *Si®Ni -> H% He® + 85, Do, #3; -» pe
strong potential Born approximation
1000 - 5500 keV/amu

Janev,R.K. Nedeljkovic,N.N.
J. Phys. B 19 (7198%5) 1809-1825
Quasi-stationary spectrum of Rydberg atoms in the field of a nighly
charged ion
AT+ Bln>>1) -> AT 4 B* (Assp)
Tunneling theory

Kimura,M.
Phys. Rev. A 31 (1985) 2158-2161
Molecular-state tredatment of excitation and charge transfer processes
in H' + He(1s% coilisions
H™ + He(1s™) -> Hi(nl) + He'(1s); H™ + Hel(ls, 2U)
MO expansion with P
1 - 30 keV/amu

Kimura,M.
Phys. Rev. A 32 (1985) 832-809
Charge transfer in ion-molecule collisions at keV energy region; Study
of H™ + H, collisions by the electron-trastational-factor-modified
molecular-orbital-expansion method

H' + H, —> H(1s) + H,

MO expansion with ETF

8.2 - 20 keV/amu

cross section rqgtios between H and H, targets

Kimura,M. Lin,C.D.
Phys. Rev. A 31 (1985} 580-592
Unified treatment of siow atom-atom and ion-atom collisions
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85T34

B5T35

85738

85137

85738

85738

85740

B5T&1

H® + He™ -> H + He™; H™ + He®™ + e

MO (ai inner region) + AQ (at large nuclear distance)
2 - 5 keV/amu
no cress sections given for charge transfer

Kimura, M. Lin,C D.
Phys. Rev. A 32 (1885) 1357-1362
Unified treciment of slow atom-atom and ion-atom collisions. il
Applications to H' + H and C* + H collisions
}—{'+|—[—>|—-§+]—I';C6"-.-H—>(:5*4-H+
unified treatment (matching method)
1 - 15 (H}, 0.1 - 10 (C*) kev/amu

Kimura,M. Olson,R.E.
J. Phys. B 18 (19B8%) 2728-2735
Electron capture in 0% - He collisions
0% + He -> Q7 + He®
MO expansion with ETF
0.2 - 20 keV/amu
fotal cross section

Kimura,M. Olsen,R.E.
Nucl. Instr. Meth. in Phys. Res. B 10/11  (1885) 207-213
Slow ion-gtom collisions -
H + H -> H% He? + Li -> He'; Ti*" + H -> Ti*;
C“ + He -> C¥, C¥; C% + He -> C¥(n; H" + Cs -» H°
MO
review; partial cross section for C* + He -> C¥(nl);
total cross section for others

Kimura,M. Olseon,R.E.

Phys. Rev. A 31 (1985) 488-491

Eleciron capture in pseudo-two-eleciron systems; Ar® + He
Ar® + He -> Ar’(nl) + He’
PSS (MQO) with two electron ETF
0.02 - 10 keV/amu

Keobayashi, K. Toshima,N. Ishihara,T.
Phys. Rev. A 32 (1983) 1363-13068
tikonal approximation for proton-helium electron capiure processes
H + He -» H + He’
eikonal approximation
10% - 10° keV/amu
total and angle-ditffereniial cross sections

Kocbach,L. Taulbjerg K.
J. Phys. B 18 (1€85) L79-83
Cn the theory of electron capture from innershells in intermediate and
high-energy coilisions
1A
no absolute cross sections given

Macek, J.

J. Phys. B 18 (1883) L71-74

Treatment of divergent terms in the strong potential Born approximation
strong potential Born approximation
medified Coulomb Green’s function to avoid divergence

Martiarena,M.L. Garibett,C.R.
Phys. Letters 113A (1885) 307-310
Radiative eleciron capiure to the continuum

— 96—




raciative electron capture to continuum in M + He, Ne'® + He,
Ar'TT 4 He

tirst Born

RECC spectra in Ne'"™, aAr'” + He collisions

85T42 McCann,J.F.
J. Phys. B 18 (1985) i569-573
Contunuum distorted-wave theory of relativistic electron capture
H™ + H(1s) -> H(1s) + H H + B“(1s) -> H(is) + B%
relativistic COW theory
. 10% - 10° kev/amu

8ST43 McDowell,M.R.C. Janev,R.K.
J. Phys. B 18 (1885} L295-301
Charge exchange and ionisation in collisions of fast partially stripped
ions of iron with nhydrogen
Fe™ + H -> Fe'™ + 4" Fe™ + H' + e (g=12-18)
CTMC
10 - 400 keV/amu
Scaling laws for the cross sections as a function of g

85T44 McGuire, J.H.
J. Phys. B 18 (198%5) L75-77
Non-orhtogonality in the strong potentidl Born approximation
streng potential Born approximaiion

85745 McGuire,JH. Kletke, R.E. Sil,N.C.
Phys. Rev. A 32 (1985) 815-821
Strong-potential Born calculations for 1s-1s eleciron capture from
atoms by protons
H" + B ->H + B(1s™ (B = K, He, C, Ne, Ar, Xe)
strong potential Born approximation
200 - 100000 keV/amu
angle-ditferential ¢cross sections

85746 Miraglia;J.E,
Phys. Rev. A 32 (1985) 2702-2706
Radiative eleciron capture in proton-hydrogen coliisions
H + H -> H® + B + hy
Born, CDW
10 - 10° kev/amu

B5T47 Miraglia,J.E. Gariboiti,C.R. Gonzalez ,A.D,
Phys. Rev. A 32 (198%) 250-253
Photon spectrum associated with radiative electron capiure processes
Ne'™ + He, Ne -> Ne®™; Ar™ + He -> Ar'S
first Born approximation
7000 keV/amu (Ne}, 7200 keV/amu {Ar)

85T48 Olson.R.E. Kimura,M.
Phys. Rev. A 32 (1985} 3082-3094
Molecular-state cross section calculations for H + Na -> <= H™ + Ng
H + Na -> H + Na"; H + Na" -> H + Na (3s. 3p, 4s)
pseudo petential MO
0.1 - 5 keV/amu

85748 Feach,G. Willis,S.L. McDowell,M.R.C.
J. Phys. B 18 (1985) 3921-3937
The classical theory of charge transfer and ionization processes in
collisions between complex atomic jons
classical theory
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85T50

85751

85752

85753

85754

85TE5

85156

85757

general theory

Sgha,G.C. Datta.S. Mukherjee,S5.C.
Pnys. Rev A 31 (1883) 3633-3638
Electron capture irom muliielectron gtoms by fast ions in the coentinuum
intermediate-staie approximation
H + C. N, O, Ne, Ar -> H°
continuum-intermedijate-state approximation
500 - 20000 keV/amu

Shingai,R. Bransden,B.H. Flower ,D.R.

J. Phys. B 18 (1885) 2485-2491

Neuiralization in H* + H™ collisions
H" + H -> H(1s) * H(nD
two-center AQO expansion method
8 - 20 keV/amu

Sidorovich,V.A. Nikoiaev,V.S. McGuire,J.H.
Phys. Rev. A 31 (18985} 2183-2201
Calculation of charge-changing cross sections in collisions of H”,
He” and Li*" with He atoms
AT+ He -> A"(1s), A¥T(18%)
independent-electron moedel
25 - 4000 keV/amu
also single and .double ionizaiion of He; ionization with eleciron
capture into ground state

Stallcop,J.R. Partridge K.

Phys. Rev. A 32 (1885} B639-842

N* - N long-range interaction energies and resconance charge exchange
NT O+ N -> N+ N
self-consistent field method
7x107° - 7x107% keV/amu

Stich,W. bLudde,H.J. Dreizler,R.M.
J. Phys. B 18 (1885} 1185-1207
TDHF calcutations for two-electron systems
H + Hel(is?) -> H; He® + He(1s%) -> He®, He%
Li* + He(1s) -> LUi*; He'(2s) + H(1s), He'(2s) -> He
TDHF
Tx107 - 7x107° keV/amu

Thylwe K.E. Barany, A.
Nucl. Instr. Meth. in Phys. Res. B 9 (1985} 435-437
A semiclassical analysis of orbiting resonances in slow charge transfer
processes
N* o+ H o-> NT
semiclassical
107 - 107 keV/amu
total cross sections

Toepfer,A. Ludde H.J. Jacob,B. Dreizler R.M.
J. Phys. B 18 {(1€85) 1969-1980
Many-eleciron aspects in ion-atom collisions; 2p-2s vacancy transfer in
the Ne® + Ne system
Ne® + Ne -> Ne(2p) + Ne'(2s)
1P
0.25 - 25 keV/amu

van Hemert,M.C. van Dishoeck,E.F. van der Hart,J.A. Koike.F.
Phys. Rev. A 31 {1985) 2227-2243

—98 —




Quantum-mechanical and impact-parameter treatment of He? - H

collisions
He® + H -> He'lln} + H'
CC (20-MQ)
5x107° - 1.25x107" (quantum), 2.5x1072 - 2.5 (semiclassical)
keV/amu

85758 Wada K. Murai,T.
J. Phys. B 18 (1985) 4259-4269
Charge transfer in Be* + H(1s) collisions; convergence and
oscillatory structure of the total cross sections
Be® + H(is) -> Be*
MO close-coupling method
2.0 - 25.0 keV/amu

85759 Willis.5.L. Peach,G. McDowell,M.R.C. Banerji,J.
. Phys. B 18 (1985} 3939-3550
Charge transfer and ionization processes in collisions involving atoms
and ions of hydrogen and helium
He™ + H -> He + H; He® + H” + g;
He™ + He" -> He + He™; He" + He® + e
classical theory

86T 1 Allan,R.J. i
J. Phys. B 1§ (1986} 321-334
Charge transfer in H™ - Na® collisions; molecular orbital
calculations o
H® + Na(3s) -> H(nl) + Na"
PSS with ETF

86T 2 Allan,R.J. Singal,R. Flower,DR.
J. Phys. B 19 (1986) L251-256
Charge transfer in H™ - Na{3p) collisions; a possible ultraviciet
taser mechanism
H® + Na(3p) -> H{nl) + Na*
AD (>0.2 keV/amu} ; MO {<0.4 keV/amu}
0.02 - i0 keV/amu

86T 3 Bienstock,S. Dalgarno,A. Heil, T.G.
Phys. Rev. A 33 (1986) 2078-2080
Charge transfer in N¥ + H collisions at slow to intermediate

velocities
N + H -> N* + H
CC + UDWA

5.4x107° - 35.36 keV/amu

86T 4 Burgdorfer,J. Taulbjerg,K.
Phys. Rev. A 33 {1888) 2955-2969
Distorted-wave methods for electron capture in ijon-atom collisions
Az* + B(z-n* _ Atz—\)+ + th
distorted-wave with strong potential Born : CDW

86T 5 Errea,i .F. Mendez,L. Mo,0. Riera A.
J. Chem. Phys. 84& (1986} 147-151
Nonadigbatic ionic-covalent transitions exponential-linear model for
the charge exchange «and neutralization reactions Na + H -> <- Na®
+ H
Na(3s} + H(1s) -> Na" + H; Na” + H™ -> Na(3s, 3p, 4s) + H(ls)
5 MO with £7F
0.18 - 5.0 keV/amu
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BET 6 Fussen,D. Kubach,C.
J. Phys. B 1g (1986) L31-34 " - H collisi
Theoretical study of mutual neutralization in H" - H collisicns at
low energy (0.02-20 eV}
HY s H™ <> H + H{n=2, 2
quantum close-coupling treatment
2x107°% - 2x107 keV/amu
n=3 dominant, particularly at low energies
86T 7 Horbatsch, M.
J Phys. B 19 (1988) L193-198
Calculation of transier ionization pro
%, 0% + Ne -> C°° 7, 077 + Ne (i=1-8)
quantum statislical time-dependent mean-field theory
1000 keV/amu

cesses in ion-atom collisions

86T 8 Kimura,M. Chapman,S. Lane, N.F.
Phys. Rev. A 33 (1988) 1619-1625
Electron capture in Ar® + H, collisions in the keV energy regime
Art o+ Hy -> Ar® o+ HY
MO with ETF
7.5x107% - 0.25 keV/amu

86T 9 Ciha,P.C. Girardean,M.D. Gilbert, J.D. Siraton,J.C.
Phys. Rev. A 33 (1988) 112-123
Fock-Tani transformaiion and a first-order thecry of charge transfer
H = H{1s) -> HUis) + H
Fock-Tani transiormation of second-quantized Hamiltonian
2 - B00 kev/amu
angular distribution

86T1C Shinga!,R. Bransden,B.H. Ermolaev,A.M. Flower ,D.R. Newby,C.W. Noble,C.J.
J. Phys., & 19 (1886} 309-3%Z0
Charge transfer in H™ - Na® collisions; atoms orbital calculations
H' + Na{3s) -> Hinb + Na™{n=1,2,3) ;
Na® + H(1s) -> Na(3) + H® (=0, 1, 2)
two-center expansion in traveliing AQ
0.5 - 20 keV/amu

86T11 Toshima,N. Watanabe,T.
Phys. Rev. A 33 (1888) 1382-1384
Simplified distorted-wave {reatment for asymmetric electron capture

processes
AT+ H(1s) -> AT+ H' (A = C, Ne)
DWEBA
107" - 10? keV/amu
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