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Abstract

A bibliographic compilation is given of theoretical and experimental

investigations on e一ectron transfer involvjng multip一y charged ions with the

emphasis on their final state (n, A.) distrib･Jtions. The references are

surveyed up to mid-1986. Each reference is accompanied withさShort

description of the co一lision partners, their charge states, their energy

●

range and some lmPOrtant resu一ts.
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Introduction

The charge transfer processes ay'e 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 deve一opment and fusion

research because of a variety of their possible applicationsl). As one of

r

the immediate appll'cations of charge transfer, for examp一e, the e一ectron

transfer processes involving hydrogen ions and atoms p一ay a key role in

production of intense neutral beam for heating plasmas in fusion

research2)I
3).

More recently, multiply charged ions, present cop10uSly in plasmas,
●

●

have been found to play a crucial role in achievlng 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 light emission becomes considerable amount of the

lnPut 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 multip一y charged ions at 一ow energies usually

occurs into relatively highly excited statesl).

These radia･tions can also be used for diagnosing and monitorlng the
●

distribution of impurity ions in plasmas and for modelling and understanding

the overall behavioy. of high temperature plasmas. For such purposes, it is

prerequisite to have more detailed information of the final state

distributions, so called (n,且) distributions, in the electron-captured

●

10nS.

Some aspects on the (n,丸) distributions of multiply charged ions in charge

transfer have been reviewed by Janev and Winter5).

This bibliography is intended to supp一y more new information on the
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investigations of electron transfer, in particu一ar relevant to the (n,A)

distributions of the electron-captured multiply charged ions. In each

●

reference, a short description is given on lmPOr七ant parameters such as the

collision partners, their charge states before and after electron transfer,

the energy range, and some important results. To cover other references on

the charge transfer, we inc一ude a copy of references appeared in our

previous compilations3,
4). only a few important references publlshed

before 1975 are listed in this bibliography.

FollowIFlg this bib一iography, we p一an to compile theoretica一 and
●

experimenta一 numerica一 data on the (n,且) distributions in e一ectron transfer

invo一ving typICal impurity ionsI Cq+ and Oq+ ions in plasmas･
●

The authors would like to thank Dr. S. Ohtani and Dr. T. Kato for their

useful suggestions and comments. Dr. T. Kato also helped computer-

programming for bib一iography and Miss M. Ohnishi made a list of the present

bibliography. Their contribution was essential for the present

compilation. Durlng the course of compiling data, Oak Ridge National

Laboratory Bibliographic Database and IAEA International Bulletin of Atomic

and'Molecular Data for Fusion were quite he一pful in finding the references.
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-J. Phys. Chem. Ref. DQtQ 13 (198与) 1199-12与9
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84R 3 MQCek.J.

E:Lectronic Cnd Atomic Couisions (ed. J.Eichler, i.∨.Hertel Cnd

N.Stolterfoht, North-HouQnd) (1984) 317-330

Review of electron cQPture -n ion-atom COuisions

85F? 1 BQrQt.M.

NucL Instr. Meth･ in Phys. Res. B 9 (1985) 36ん-367

ELectron capture by low energy mutt;chQrged ions

85R 2 ｣qnev.R.K. winter,H.

Phys. Reports 117 (1985) 265-387

StQte-Selected electron capture in QtOm-highly charged ion couisions

85R 3 MorgGn,T･J･ OLson.R･E･ SchlGChter.A･S･ GQuQgher.J･W･

J. Phys. Ch甲m. Ref. DQtQ lん(1985) 971-1040

ChQrge trQnSfer of hydrogen ions Qnd atoms in metQL vapors
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List of references of experiments

68E 1 BetyQeV.V.A. Brezhnev,a.G. Err-StOV,E.M.

Sov. Phys.-JETP 27 (1968) 9124-926

ResonQnt ChcLrge trQnSfer of Low-energy carbon Cnd nitrogen ions

c'+ c -> c + c+; N' + N -y N + N+

merging becim technique

6xlO~` - 8xlO~3 keV/Qmu

totQt Cross Sect;ons

69E 1 Lockwood,G.｣.

Phys. Rev 187 (1969) 16ト166

chQrge transfer cross sect;ons for H◆, L言◆Cnd NQ中on N2

A'+N2->AO(A=H,u,NQ)

9rOWth

O.2 - 100 keV/qmu

totQI cross sections
ヽ-､､

70E 1 Cobic.B. Vujovic,M. MQtic.M.

｣.Phys. B 3 (1970) 660-666

A study of charge-ChQng;ng couis了ons nvoLv;=g Mg', Fe◆ Cnd Cut

in the energy rQnge 5-30 keV

A'. Ne, Kr, N,-,A2', A,A-(A=Mg, Fe. Cu)

growth

O.08 - 1.25 keV/qmu

70E 2 Lockwood,G.J.

Phys. Rev. A 2 (1970) 1406-1与10

TotQt Cross Sections for charge transfer of noble-gQS 壬ons rn N2

A'.N2-,AO(A ==e,Ne, Ar,Kr, Xe)

g｢owth

O.07 - 20 keV/Qmu

70E 3 W;nter,G.J.M. BiemcLn,D.J. vQn der wog.W.F.

Phys. Lette｢s 31A (1970) 170-171

ELectron cQPtUre by multiply charged ions

Neq十. Ar -, Ne(qll'', Ne'q-2)十くq=l-4)

growth + f盲tting

3 keV/o.mu

70E 4 ZwQLLy,H.J. KoopmQn,D.W.

Phys. Rev. A 2 (1970) 185ト1861

singLe-electron cQPture by t4'in helium, neon Cnd QrgOn below 40 keV

c4'+ He, Ne. Ar -> C8･1

growth

O.03 - 3.3 keV/QmU

totQL cross sections; spark source

71E 1 ZwQuy.H.J. CQble,P.G.

Phys. Rev. A 4 (1971) 230ト2304

CornpQrison of the LQndQu1-Zener theory with meQSurementS Of electron

cQPture in B8◆ + =e couis7ons

B3'十日e -> B2◆(nl)十 日e'

E. energy-loss/gcL7n. T. LZ

3xlO-2 - o.46 keV/QmU

totQt CrO弓S Sections meQSured

73E 1 K;enle.P. Kleber,M. Povh.a. Diamond.R.M. Stephens,F.S. Grosse.E･

MQier,M.R. Proetel,D.

Phys. Rev. Letters 31 (1973) lO99-1102

RQdiQtive capture Cnd bremsstrQhLung of bound etectrons 了nduced by

heQVy ;ons

AZ'+B
->A(ヱ~H+(1s)

+hv+ B'(A=N,Ne, Ar; B= He, Ne)
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X-roy spectroscopy

7.2x103 - 1.8xlOんkeV/Qmu

73E 2 Lockwood,G.J.

Phys. Rev. A 7 (1973) 125-129

TotQI cross sections for charge trQnSfer Cnd stripping of Al. Cr Cnd Er

;ons in He Cnd N2

Al◆. cr'. Er', Er2'十He'N2 -> ALO. crO, Ere, Ere+, Er+

p growth

O.12 - 3.6 keV′GmU

totQI cross section

7んE 1 MQCdonQしd.J.R. Cocke,C.L. Eidson.W.W.

･Phys. Rev. Letters 32 (1974) 648-651

CQPture Of argon K-sheu electrons by 2.5 to 12 MeV protons

H'+ Ar -> HO+ Ar'(1s-1)

x-roy COinc;dence

2500 - 12000 keV/QmU

74E 2 Meyer,F.W. Anderson.L.W.

Phys. Rev.A 9 (1974) 1909-1915

ChQrge-eXChQnge Cross Sections for Ne† Cnd Ar'inc‡dent on Cs

Ne', Ar+ + Cs -> NCO. ArO

growth

O,09 - 2.0 keV/Qmu

75E 1 Afrosimov.V.V. Leiko,G.A. MQnQeV,Yu.A. PQnOV,M.N.

So'∨. Phys.-｣ETP ん0 (1975) 66ト666

E:lernentQry Processes Of vQriQt-on of port-cle charge StQteS了n =e2◆ -

He ;nterQCtion

He2◆十 日e -> He8十He2◆; He◆ + He◆; He2◆十日e◆十 e;

He2'. He2' . 2e; He'+ He2'+ e

coinc了dence techn;que

O.25 - 25 keV/Qmu

75E 2 BQyf了eld.J･E･ KhQyrQuQh,G･A･

Phys･ Rev･ A 12 (1975) 869-875

Elect1･on trQnSfer ;n keV-energy与=e◆◆ couisions･ -ⅠⅠ･Exper;mentQt

tests of the close-coupung cQIcutQtions for iHe''- =(1s)

couis;DnS

He,2' + H -> He'(2s) + H'

Energy-･toss/gQin + f7eld-quench;ng

l.75 - 36 keV/Qmu

75E 3 Chen,Y.ト1. Johnson,R.E, Humphr7s,R.R. SiegeL.M.W. Boring,J.W･
◆

J. Phys. B 8 (1975) 1527-15413

DifferentiQI scattering of He2'from =e

He2十+ He -'He2十+ He, He†. He†

TrQnSIQtionQl energy method

5xlO~2
-

1.5xlO~1 keV/qmu

75E 4 Klinger,H. Muuer,A. SQIzborn,'i.

J. Phys. B 8 (1975) 230-238

Electron capture Processes Of multiply 'chQrged QrgOn ions †n QrgOn Qt

energ;es from 10 to 90 keV

Arq◆. Ar -> A(q-I)I (q=2-7;了-卜4)

growth method

O.25 - 2.25 keV/Qmu

75E 5 Meyer,F.W. Anderson,L.W.

Phys. Rev. A ll (1975) 586-588
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ChQrge-eXChQnge Cross Sect;one for Kr'Qnd Xe◆ incI'dent on Cs

Krl Xe◆ + Cs
-'KrO,

xeO

9rOWth

O.012
-

0.3ん keV/QmU
'

■

75E 6 Muuer,A･ KLinger,H. SQLzborn,E･

Phys. Letters 55A (1975) ll-12

Muttiple-electron trQnSfer to highly chQrged noble gas ions 盲n s;ngte

ion-QtOm COuisions

Ar8+ + Ne, N2'Ar, Kr, Xe -> Ar2+

0.2 - 1.8 keV/Qmu

76E 1 CrQndQu,D.H. OLson,R･E:. Shipse)I,ど.J. Browne.J.C.

Phys. Rev. Letters 36 (1976) 858-860

single Cnd double charge trQnSfer in C▲十- He coLus7ons

c小. He -> C9', c2◆

E. 9｢OWth; T. MO

O.21
-

7.5 keV/GmU

76E 2 Eisele,F.L. NQgy,S.W.

｣. Chem. Phys. 65 (1976)･ 752-756

AttenuQt壬on Cnd s;ngLe electron chqrge-exchange Cross Sections of He'

on He in the energy rQnge 500 - 5000 eV

He◆ 十 日e -> HeO

QttenUQtion + condenser pIQte technique

O.125 -

1.25 keV/qmu

totQL QttenUQtion Cnd charge ChQnging cross section

76E 3 GoldbQr,J. MQrieuQ.R. JQVQn,A.

AppL. Phys. Letters 29 (1976) g6-98

0bservQtion of one- cnd two-electron trQnS†cr from noble-gas atom tO

h言ghly stripped carbon ;ons

cq◆十日et Ne, Ar -, C(q-I)◆, c(q~2)◆ (q=3-5)

9rOWth

LQSer source

76E ん Hird,a. Suk,H.C.

Phys. Rev.A lん く1g76) 928-g36

S7ngle-electron str;pping cross sections of Nl◆ in Ne. Ar Cnd Kr

between 35 Qnd 140 keV .

N◆+Ne.Ar.Kr -> NO

2.5 - 10 keV/QmU

totQI cross sections

76E 5 HvetpLund.P.

｣. Phys. B 9 (1976) 1555-1565

Electron ccLPtUre Cnd toss by ground state Cnd metQStQble Li'in

heUum cLnd argon tQrget8

Li◆(1s2) + He, Ar -> LiO. L盲+'(1声2s) + He, Ar -> Li◆(1s2); LiO'

growth
+

cLttenuQt;on methods

5.7 - 12.9 !くtlV/GmU

effect of metQStQbLe stQteS

76E 6 Klinger,H. Muuer,A. SQIzborn.E.

J. Chem. Phys. 65 (1976) 3ん27-3i30
ELectron capture Cross Sections for multiply charge argon ions pQSS言ng

through n;trogen Cnd krypton targets Qt energies from 10 to 110 keV

Arq◆十N2. Kr -, Ar(q-O'(q=2-7 ;亨=卜4)
0.25 - 2.75 keV/qmu

76E 7 LQtyPOV,Z.Z. ShQPOrenko,A.A.
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Sov, Phy串r･JETP ん2`~ (1976ウ 986-988 ~
IonizQtion Qnd capture Of electrons in con;sions of NQ',ions with Ne

atoms

NQ+ + Ne -> NQ + Ne+. NQ' +Ne++ e

growth

O - 0.02 keV/qmu

totQI cross sections

76E 8
,
Lindskog,J･ Phil.J･ S]?din.R･ MQre=us.A･ ShQrmQ,K･ HQuin.R.

Phys. Scr;ptQ 14 (1976) 100-104

RQdiQtive electron capture by multiply iorn'zed. chlorine atoms

cLq+ + C -> Cl(q~17'(1s) + hソ + C+

x-roy SPeCtrOSCOPy

_ 857-171与 keV/QmU

solid †Qrget. QngUtQr dほtribution, energy shift

76E 9 Muuer,A. Klinger,H. SQIzborn.E:.

｣. Phys. B 9 (1976) 291-293

RoLe ol metcLStQble argon ions -n ArT'十Ar charge-exchange COLlisions

Ar2◆十Ar -> Ar◆; Ar◆十Ar -> Ar2◆

0.53. 0.9 keV′qmu
effect of metQStQble beams

76E10 Muuer,A. ScLLZL)()rn,E:.

Phys. Letter'$ 59A (1976) 19-20

single Cnd double electron trQnSfer 7n Arl◆
- He coLusion芦

Arq'. He -, Ar(q-f)'(q=3-8 ; ;=1.2)

0.075-1.75 keV/QmU

76Ell Shah,M.5･ Gilbody,H.B.

J. Phys. a g (1976) 1933-19ム1

RedeterminQtion of cross sections for formation of metQStQble He†(2s)

;ons 盲n †ast COuisIOnS using Qn improved cQlibrQt;on procedure

=e2+. B -, He'(2=,) (B = =, =2. =e. N2, 02, Ar Kr, K);

He'(1s) ･ B
-'H'(2s) (ら ≡ H2. He. N2, 02, Ar. Kr)

;on chamber

3.3 - 20 keV/QmU (He.2+); 2 - 10 keV/Qmu (He.)

76E12 ShQh,M.ら. Oilbody,H.B.

J. Phys. B 9 (1976) '2685-2692

Electron ccLPtUre, Loss Cnd de-excitQtlon in couisions involving fQSt

metQStClble He+(2s) ions

=e+く2s). ら -, =eO. =e2+ (B = =,, =e, N,, 0,, Ar. Kr)

5 - 18.3 keV/QmU

76E13 SohvQt.A.R. DelvQ;ue,J.P/ KQIQtQ,K. Kirby-Docken,K. Schnopper.H.W.

J. Phys. B 9 (1976) L25-29

Model for rQdiQtive electron capture: Qn ;nterpretQtion of the Line

width

o8++B->07◆(1s) +hu十B+(B==乏t He, =2'02, C8=8)

x-rQy SPeCtrOSCOPy

1875 一 与062 keV/Qmu

line wTdth

L1

76Elん SohvQt,A･R･ DeLvQiue:J･P･ KQLQtq.K･ Schnopper,H.W.

J. Phys. B 9 (1976) Lん7-51

Cross section rQtio for rQd言Qt7ve electron capture tO inner Cnd outer

QtOm;c sheus

o8+. ら -, 07'(1s). hリ･r B'(B ≡ =2, N,. Lfe, 0,, C,=8)

X-roy spectroscopy

1875
-

4062 keV/Qmu
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77E 1 Cocke,C.L GQrdner,R.K. Curnutte,a. BrQttOn,T. SQytOr.T.K.

Phys. Rev. A 16 (1977) 2'248-2255

K-shell capture by protons from O2, N2 Cnd Ne

H++ B->HO+ B◆(1s~1)(B=N, 0, Ne)

Auger electron spectroscopy

750 - 5000 keV/Gnu

77E 2 CrQndQu,D.H.

Phys. Rev. A 16 く1977) 958-963

Electron transfer between He-1了ke 了cns and He

B3', c4', N5+, o6+ + He -> B2+, Bl', c3+, c2+, N4', N3+. o5', ○小

g｢owth

l.3 - 7.5 keV/Qmu

H-oven

77E 3 Eisele.F.L. NG9y,S.W.

｣･ chem･ Phys･ 66 く■1977) 883-885

AttenuQtion Cnd single electron charge-eXChQngQ Cross Sect-ons oT'He◆

onL Ne Cnd Ar in the 500 - 5OOO eV energy range

He'+ Ne, Ar-> Hen

cLttenUCtion
･

pQrQueL pLQte technique

O.125 - 1.25 keV/QfTIU

totQI QttenUQtion Cnd charge ChQnging cross section

77E 4 Guffey,J.A. EiLsworth,L.D. MQCdonQLd,J.R.

Phys. Rev. A 15 (1977) 1863-1870

X-roy Cross Sections in he=um for electron cQPture tO excited states

by bore nuclei with 5 ≦ zl ≦ 9

B5+. c6', N7◆, o8', F･9+ + He -> B小. c5+, N6与, o7◆, F8● + He'

X-roy SPeCtrOSCOPy

250 - 2300 keV/Qmu

77E 5 Meye｢.F.W. Ande｢son,C.J. Anderson,L.W.

Phys. Rev. A 15 (197r) 4551Z'62

TotQL chQrge-trQnSfer cross sections for H', H2◆, H{, He'.

N+'N2◆' Ne+. Ar+, Kr+ Cnd Xe+言nc-dent on Cs

A◆. cs -, AO(A･=H, =2,=8, =e, N, N2,Ne,Ar,Kr. Xe)

0.23 - 160 keV/qmu

77E 6 Muller,A. Sqlzborn.E.

Phys. Letters 62A く1つ77) 39卜39ん

ScQLing of cross sections for multiple electron transfer to highly

chQrged ions couiding w;th atoms Cnd molecules
く 25 keV/qmu

scQLing low

77E 7 Schuch,R･ SchmTdt-Bock了ng,H･ TserruyQ,Ⅰ･

｣. Phys. a 10 (1977) 889-898

RQd-Qtive electron capture by 32s ions

sq'十B -' S(q-1)'+hv'B'(B=Be,C, Ni)

X-｢qy spectroscopy

156-3594 keV/QmU

soLid targets: QnguLQr distributictn: energy shift: w;dth

77E 8 Sp了ndLer,E. Betz,H.D. Ben,F'.

J. Phys. a 10 (1977) L561-564

RqdiQtive electron capture Cnd momentum distr7but了on8 Of tQrget

eLectrons

cuq' + AL -> Cu(q-1)' + hlノ + Al'

X-roy SPeCtrOSCOPy
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7O31 key/emu

77E 9 Suk,H.C. GuilbQnd,A. H7rd,a.

CQn. J. Phys. 5与(1977) 159ムー1600

s…ngle electron cQPtUl･e by Ar2'盲n Ne, Ar Cnd Kr gases

Ar2'+ Ne, Ar. Kr -> Ar+

9｢OWth

l.27
一 与.8 k∋V/QmU

77EIO

77Ell

P

W;nter,H. Bloemen.E:. de ‖eer.F.J.

J. Phys. a 10 (1977) L453-457

Electron capture :nto excited project;Ie states in coMsI'ons of 100

keV Neヱ◆ (z=1,2,3.与) w;th He, H2 CLrld Ar

.
Neq'十日e -, Ne(q-1)+十日e◆くq=卜41)

Photon emiss手on spectroscopJ
5 keV/QmU

W7nter,H. Bloemen,E. de ‖eer.F.J.

J. Phys. a 10 (1977) L599-605

VUV rQdiQt;on, Slow ions Cnd etectrons produced in con;sions of

muuipty chQrごed Ne盲ons w;th He Cnd Ar

Neq十. =e -, Ne(q-1〉◆ I =e◆くq=ト4)

Photon em;ss了on spectroscopy

l.24 - 39.6 lくeV/QmU

78E 1 Afrosimov,V.V. BQSuiQeV,A.A. PQnOV,M.N. Leiko,G.A.

JE:lP Letters 26 (1978) ･537-539

EZ.eGt'ron capture ;n different electronic states by multiply chclrged

ArZ'io･lS 折 目e ctorns

Arq◆ ･ He -, Ar'･q-1】◆+ He+ (q-3-ラ),I Ar6'十He -, Ar5+(nL);

Ar3+ + He -> Ar2+(nl)

energy gQin spectroscopy

O.1 - 0.5 keV/qmu

totQl one-electron cQPtUre Cross Sections; pcLrt;c.l cross sections for

Ar6◆ Qnd Ar9'

78E 2 Berkner,K･H･ GrQhcLm,W.G. Pyle,R.V･ SchlQChter,A･S･ SteQrnS.J･W'･

OIson,R.E.

J. Phys. ら ll (19-78) 875-885

Electron capture Cnd impact ionizQtion cross sectEons for pQrt7Quy

stripped iron ions couid7ng with QtOmlc Cnd molecuミGr hydrogen

F･eq+(q=9-25) + H. H2 -> Fe(q-1)+

E. growth,' T･ CTMC method

50 - 1200 keV/Gnu

totQL cros8 SeCt;ons

78E 3 日inds.E.A. Novick,R.

｣. Phys. ら ll (1978) 220ト220●7

prec;se resonant Charge-transfer cross sectlons for He一日e+ between

2 Qnd loo eV

He' + He -> He + He'

QttenuQt;on method

5xlO-A- 2.5xlOー2 keV/QmU

totQt Cross Sections

78E ん MQier.ⅠⅠ.W.ら. StewQrt.a.

J. Chem. Phys. 68 く1978) 4･228-4232

EIectron trQnSfer in coLus;ons of doubly chqrged QtOm‡c ions with

rQre-gas QtOmS for primqry-ion energ;es below 100 eV

N2', o2◆, Ar2'. Ar3† + He -, N', 0', Ar', Ar2';

卜Ie2', Ne2', Ar2'+ Ne -> He†, Ne+, Ar';

_;ll-



Ne2', Ar◆十Ar -I Ne', Ar'; Ar2◆十Kr -'Ar◆

1xlO~3 koV/QmU

totQL cross sections

●

78E 5 Nutt,W.L. McCuuough,R･W･ BrQdy,K･ ShQh,M.B･ Gilbody,H.B.

J.Phys. a ll (1978) 1457-1462

E:Lectron copt:}re by He2'Lnns in colus;ons with H Qnd =2 Qt impact

energ了es below 10 keV

He2十. H, H, -, He†く∑nl) ･ H', H{
furnG･Ce-tQrgetモechn7que

O.1 - 2.5 keV/qmu

78E 6 0kuno,K. Ko了zum7,T. KQneko,Y.

Phys. Rev. Letters 40 (1978) 1708-1710

symmetric resonQnCe doubLeこharge transfer in Kr2+ + Kr Cnd

xe2'+ xe systems

A2++A->A+A2+(A=Kr, Xe)

drift tube technique

5xlO-7 - 2xlO-与keV/Qmu

totQI cross sect;on

78E 7 Pedersen,E:.H. M7kkelsen,.J.∨. VQQben.J. TQUlb)'erg,K.

Phys. Rev. Letters 4･1 (1978) 1541-15仙

Interference effect 了n resoncLnt double-charge transfer

M9●; M92◆十M9 -> Mg; M91 MgO

E. growth; T. LZ

O.05 - 42 keV/Qmu

78E 8 ShQh,M.B. G;Lbody,H.B.

｣. Phys. ら ll (1978) 12卜131

Electron capture Cnd =e+(2s) format;on in fast =e2+ - = Cnd

He◆ + H couisions

=e2'十=, H2 -, He'(2s,∑nt)十=◆, H2◆;

He◆ ⊥ H -> He◆(2s) + H(∑)

Photon emisslon spectroscopy + field-qunching

l
- 100 keV/QmU

78E 9 Suk,H.C. GuilbQnd,A. H7rd,a.

J. Phys. a ll (1978) 1463-14･74

cross sections for electron capture by Ne2'in He. Ne. Ar, Kr Cnd Xe

Ne2'+ He. Ne, Ar. Kr, Xe -> Ne+

2
-

1O keV/QmU

totQt Cross Sect;on

78EIO TQnis,J.A. ShQfroth,S.M.

Phys. Rev. Letters 与0 (1978) 117ん-1177

TQrget thickness dependence of rQdiQtive electron cQPtUre in heQVy ion

couis了ons

ctq◆ + cu -> cl(q-1)' + hL) + Cu'

x-roy SPeCtrOSCOPy

2285 keV/QmU
J■'

78El 1 TQWCLrQ.H. Rich'Qrd,P. GrcLy,T.J. Newcomb,J. JQmison,K.A. Schm;edekqmp,C.

HQu,J.M.

Phys･ F?ev. A 18 (1978) 1373-138O
I

Si K-sheu了onizcLt;on Cnd electron trQnSfer cros畠sections; solid targets

F'9+ + s; -> F'8+(1s) + Si+(1s~1)

X-roy meQSurement

400 - 2200 keV/Qmu

78E:12 TQWGrQ.H･ RiぐhQrd,P. JQmison,K･A･ GrcLy,T･J･

-12-



J. Phys. a ll (1rg7d) L615-620

ExperimentQL differentiQtion between electron excitQt言on Cnd electron

cQPture by one electron (F8十) ions in =e

F'8'+ He -> F'7+ + He+(1s)

X-roy SPeCtrOSCOPy

395 - 184.0 keV/emu

78E13 W…nter,H. E卜Sherbini.Th.M. BIoemen,E. de Heel.F.J. SQlop,A.

Phys. Letters 68A (1978) 21ト214･
f

A compQr;son betvieen rQdiQt了ve Cnd non-rQdiQt盲ve de-excitQtion after

eLectron capture Py multiply charged ions

Neq'(q=トム), Arq'くq=l-8). ら -, Neくq11)', Arくq-1)+

(B = He. Ne, Ar, Kr, Xe)

photon spectroscopy

5 keV/qmu

79E 1 AdQmS.N.G. Sm;th,D. Gr;ef,D.

J. Phys･ a 12 (1979) 791-800

S宇ngle chQrge transfer reactions of the gr.ound Cnd metQStQble states Of

xe2'Qt 300 K

xe2'(3p. 1D2'1so) + B -> Xe'(B = I→2, N2, 02- CO2, Ar'Xe)

selected ion drift tube technique

3x10-5 keV/Qmu

rQte COeff了cient

79E 2 BeuhLer,R.J. F'r;edmQn,L. Porter.R.F.

Phys. Rev. A 19 (1979) 486-494

Electron-trQnSler reactions of fQSt Xen'ions with Xe in the energy

rQnge 15 keV to 1.6 MeV

xeq. + xe -> ×e(q-1)+, ×e(q-2)+. xe(I-8)'. xeくq-4>, xe(q+1)■

9rOWth

O.,38 - 1.5 keV/QmU

79E 3 Dowek,D. Krutefn,J. Th7elrnQnn,V. BQrQt,M.

J. Phys. a 12 (1979) 2553-2563

Cotlision spectroscopy of open-sheu systems I･ C' - Ne couisions

c◆+ Ne -> CO

en声rgy loss spectroscopy

O.04 - 0.17 keV/Qmu

no Qbsotute cross section

79E 4 E卜Sherb7n了.T.M. SQLop,A. Bloemen,E. de ‖eer,F.J.

J. Phys. B 12 (1979) L579-582

TQrget dependence of excitQt;on result;ng from electron cQPture盲n

couis-one of 200 keV Ar6◆了ons with noble gases

Ar6'+ He, Ne, Ar, Kr, )くe -' Ar5'+ He†. Ne†, Art, Krナ, xe十

photon emlss了on spectroscopy
5 keV/qmu

79E 5 GrQy,T.J. RichQrd.P. GeQty,G. Newco冊b,J. TQWQrQ,H.

IEEE NS-26 (1979) 1127-1129

X-roy Production Cnd electron trQnSfer cross sections for 0.4
-

2.2

MeV/QmU N, 0. Cnd F' (ons on AL

AZ'+ Al -> A(ヱ~1)+ + At◆(1s-1)

X-roy SPeCtrOSCOPy

400 - 2200 keV/clmU

79E 6 Hiu,J･ Geddes,J. Gilbody,H.B.

J. Phys. ら 12 (1979) L653-656

日~ lormQtion in electron capture by 4 - 25 keV metQStQble hydrogen

QtOmS in the inert gases

-13-



H(2s) + B -> H-+ B'(B =He, Ne, Ar, Kr)

9rーowth

4 - 25 keV/qmu

●

79E 7 Johnsen.R. Bfondi,M.A.

Phys. Rev. A 20 (1979) 87-97

ThermQt energy Charge trQnSfer quenching Cnd QSSOCiQt;on reactions of

doubty charged ions in the rQre gases

A2十+ B->A十+B十(A, B=He.Ne, Ar,Kr. Xe)

dr;ft tube moss-SPeCtrOmeter

lO~5 keV/qmu

rQte COeff了c言ent

79E 8 Jones,J.D.C. uster.D.G. Tw;ddy.N.D.

J. Phys. B 12 (1979) 2723-2726

ChQrge transfer reQCtfon rote COefficients for He十Qnd Ne'with Ar

Qt 300 K

He+, Ne+ + Ar -> HeO, NCO + Ar

setected-ion-flow tube technique

lxlOー5 keV/qmu

rQte coefficient

79E 9 KitQ,S. Inoue.H.

J. Phys. a 12 (1979) 2338一っ3ん9

chQrge exchange reQCtions in coLuSions of Li◆ - Li

Li◆ ･ Li(2s) -, Li(2s, 2p) + Li◆

TOF spectroscopy

O.07 - 0.14 keV/QmU

79E10 Loyd,D･H･ DQWSOn,H･R･

Phys. Rev. A 19 (1979) 948-951

Electron ccpture 了nto the n=3 stQteS Of hydrogen by proton impact On

Co, Co2 Cnd N20

H'. a-,HO(3s, 3p, 3d)

PnOtOn SPeCt｢OSCOPy

2.2 - 8.2 keV/qmu

79El l MorgQn,T.J. E:riksen,F'..J･

Phys. Rev. A 19 (1979) 1448-1456

Single- Qnd double-electron capture by 1 - 10C keV protons in

couisions wTth mQgneSTum Qnd bQrium

H'.B-,HO,H-(B=Ar.Mg,BQ)

9rOWth

l - 100 keV/cLmU

r/9E12 MorgQn,T.J. Er7ksen,F.

Phys. Rev. A 19 く1979) 2185-2191

FormQt7on of rnetQStQbLe hydrogen atoms by charge exchange Of fast

protons in magnesium Cnd bar;um

H◆ + Ar, Mg, Ek -> H(2s)

quench;ng techn;que

l.5 - 90 keV/Qmu

79E13 MorgQn,T.J. Stone,J･ MQyO,M. Kurose,J･

PhysI Rev. A 20 (1979) 5ムー57

D- produc-tion by multiple electron transfer couisions in

QLkQL;ne-eQrth metQL vapors

D'･ a->D-(B=Mg, CQ,Sr, BQ)

equilibrlum charge dlstribution

l.25
- 100 keV/Gmu

-14-



79E14 Muuer,A. AchenbQCh了C. SQIzborn,E.

Phys. Letters 70A (1979)ヰlo-与12

Dependence of the chQrge transfer between atoms Cnd highly charged f'ons

on the ion言zQt;on potentiQt Of the atoms

xelO+ + He, Ne, Ar, Kr, Xe, Cd, NQ. Cs -'Xe9'

0.75 keV/qmu

79E15 NQgGtQ,T.

J. Phys. Soc. JQPQn 46 (1979) 1302-†306
p

chQrge Changing con;s‡ons of QtOrnic beams ln QlkQl卜metQt VQPOrS･ ⅠⅠ･

totQI cross sections for one-electron capture by C◆, 0◆, S+ ions

Gnd C. 0, S atoms

A'. AO+a->AO, A-(A=H,C, 0, S;B =Cs.K, NQ)

9rOWth

O.5 - 5 Rev/QmU (H').･ 0.O15 - 0.15 keV/QmU (S+)

totQI cross sections

79E16 0lsen,J.0. Andersen,T. BQrQt,M. GQuSSOrgueS.Ch.C. Sidis.∨. Pommier,J.

Agusti,J. Andersen,N. Russek,A.

Phys. Rev. A 19 (1979) 1ん57-148ん

ExcitQtion Cnd charge trQnSfer言n low-energy NQ'- Ne couis言ons

NQ' + Ne-> NQO + Ne'

energy loss Cnd photon spectroscopy

O.01 - 0.52 keV/qmu

79E17 0Lsen,J.0. VedeL,K. DcLht.P.

J.Phys. a 12 (1979) 929-944

Dff.1erentiQL cross sections for charge trQnSfer Cnd excitQtTon in low

energy Be◆ - He. Ne coLlis了ons

Be◆一日e. Ne -> BeO

energy loss spectroscopy

O.22
-

0.55 keV/QmU

QnguLQr dependence

79E18 PrQdeL,P. Spiess,G. Sid;a.V. KubQCh,C.

J. Phys. ら 12 (1979) 1ん85-1505

D;fferentiQL cross sections for the near-resonant Charge-trQnSfer

proce革S H◆ + Cs -> H(2s)十 Cs'Qt Low energies

H. + Cs -> H(2s) + Cs+

E･ LymQn uno; T･ CC

O.025 - 0.1 keV/QmU

8 = 1-7

79E19 Rodbro,R. Pedersen,E.H. Cocke,C.L. MtlCDonQld,J.R.

Phys. Rev.A 19 く1979) 1936-1947

Innersheu electron capture by H◆, He2◆ cind Li3'pro)･ec1盲Ies什om

CH`, Ne qnd A｢

Aヱ'. B -, A(Z-1h. B'(1s~1) (A = H, =e. L-; B =C=4, Ne, Ar)

coinc了dence method

40O - 3000 keV/GmU

79E20 RundeL,R.D. N言tz,D.E. Sm托h.K.A. Oeis.M.W. Stebb言ngs,R.F.

Phys. Rev. A 19 (1979) 33-42

ResonQnt ChcLrge trQnSfer的He'- He c.oui8ions studied with the

merging-beams teC･hnique

He◆ + He -> He + He

merg;ng-beams teChn;que

2.5xlO-5 - 4.7x10-2 keV/Qmu

totQI cross section

79E21 SQtO.Y. Moore,J.H.
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Phys. Rev. A 19 く1979) 495-503

Electron cQPtUre了n N2'- He Cnd N2'-
･Ne couisions

N2'+ He, Ne-> N'+ He+, Net

energy Loss spectroscopy ･･

0.014 - 0.17 keV/Qmu

79E:22 ShQrmQ,S. Awod,G.L HQSted,J.a. MQthur.D.

J.Phys. a 12 (1979) L163-160

Energy Loss spectra Of production ions in electron cQPture

N2'+B -> N'+ B'(B =He. Ne, Ar)

0.1 keV/QmU

energy Loss spectra Only; no cross sect;ons

79E23 TQWQrQ,H.

Phys. Letters 71A (1979) 208-210

0n a SCQting of electron capture by fuuy ionized heQVy ions in =ght

gQS targets Qt Low energ;es

scQl了ng †or low Me) energy region

80E 1 AgQgu,A. OLuwole,A.F'.

J.Phys. ら 13 (1980) 1ん29-1432

K - K◆ charge exchange Cross Section

K' + ( -> KO+ K'

poLQr;zed K target

3xlO~5 keV/QmU

80E 2 Andersen,T. BfsgQQrd.P. Pedersen,E:.H.

Phys. F?ev. A 22 (1980) 818-821

FormQtion of excited Mg'stQteS in Mg''- Mg col始ions (20-500 keV)

Mg'1'. Mg -, Mg'(3p). Mg+(3p)

photon spectroscopy

O.8 - 21 keV/qmu

80E 3 Aubert.J. BL?man,S. GeLLer,R. JQCquOt.B. van Houtte,D.

Phys. Rev. A 22 (1980) 2403-2407

ChQrge-Changing colusions of argon ions on argon gQS･ One-electron

4

CqPtUre

Arq◆(q=2-12). Ar -,･Ar(q-り◆

growth method

(卜10)xq/M keV/qmu

ECR 盲on source

80E 4 BQyfield,J.E･ GcLrdner,L･D･ Gutkok,Y･Z･ SQyLor.T･K. ShQrmQ,S･D･

Rev. Sc7. Instr. 51 (1980) 65-654.

ChQrge exchange meQSurementS in he=um using a double tandem

QCCe!erQtOr-deceLercLtOr source Of Low energy highly stripped oxygen ions

oq十+ =e -, o(q-1)◆ + He†(q=5-8)

15 - 100 keV/qmu

deceterQtion with two tandems

80E 5 E:卜Sherb;ni.T.M. SQlop,A･ BLoemen,E･ de ‖eer,F.J.

J. Phys. B 13 (1980) 1ん33-1仏9

E:xcTtQtrOn Cnd ･了onTzQlion resuttng from electron cQPture了n Ar6'+

H2 COLlis7ons Qt Ion pro)'ect了Ie energies of 20O - 1200 keV

Ar6'･H2-, Ar5. ･

H{, Ar5+･ H+･･H, Ar6'+Ll{･ e

photon emisslon spectroscopy

5 - 30 keV/Qmu

80E 6 日uber.B.A.

J. Phys. a 13 (1980) 809-818

chQrge transfer of Ar2十in =e, Ne Cnd Ar

_16-



Ar2'. He, Ne. Ar -' Ar+, Are

trQnSIQt;onQt SPeCtrOSCOPy
O.06 - 0.1 Rev/qmu

cross sections for exothermic Cnd endothermic chQnnels

80E 7 Jones,J.D･ Lister.D.G. B;rkinshQW,K. Twiddy,N.D.

J.Phys. ら 13 (1980) 79g-808

QuQS卜resonQnt Charge transfer Qt thermQL energies in the rQre gQSeS

A' + A
-.,A

+ A' (A =Ne, Ar, Kr. Xe)

selected iJn-flow tube method

3xlO-5 keV/qmu

rate COnStqnt

80E 8 MQt;c,M. S;d;s,V. Vu)'ov;c,M. Cob;c,a.

J. Phys. a 13 (1980) 3665-3676

NeQr-resonant Charge trQnSfer盲n cou7sions o† N'Qnd O◆ ions with

;nert gases

A..A+'+a->AO.AO'(A-0.N;B=He,Ne,Ar. Kr,Xe)

E･ growth; T. Demkov model

0.14 - 2.1 Rev/QmU

80E 9 MQtSumOtO,A. Tsurubuchi.S. IwQi.T. OhtQni.S. Okuno.K. Kqneko,Y.

J. Phys･ Soc. JQPQn ん8 (1980) 567-574

single-electron capture ;nto Ar+ excited states in Ar2'十NQ

couis了on below 12 ke､/ I. Absolute meQSUrement Of em;ssion

cross-sections

Ar2' + NQ -> A'(nL) + NQ'

photon em7ss了on spectroscopy

5xlO-Q - o.3 keV/QmU

80E:10 MQtSUmOtO,A. Tsurubuch言,S. IwQi,T. OhtQni,S. Okuno,K. KQneko,Y.

J. Phys･ Soc. JQPQn {}8 (1980) 575-582

s7ngle-electron capture ;nto Ar+ excited states in Ar2'. NQ

couis盲ons below 12 keV II･ Relative population distribution in Ar'

excited states

Ar2◆ + NQ -> Ar+(nl) + NQ+ (nL=4p. 4p',んd)

E:I phoモon emission spectroscopy,A T. LZ

5xlO~3 - o.3 keV/Qmu

80El 1 McAfee,K.a. HozcLCk,R.S. Johnson.R.E.

Phys. Rev. Letters 44 (1980) 1247-1250

∑ oscTuQtion Cnd spin chQnge during charge eXChQnge言n Ar+ on Ar

Ar' + Ar -> Ar + Ar'

crossed beclm

O.005 keV/Gnu

■

80E12 Meye｢.F.W.

J. Phys. a 13 (1980) 3823-3828

singte electron capture Cnd loss by =+, =O Cnd =- in Cs vapor 7n

the energy rcLnge 0.l - 2.0 keV

H◆ 十 Cs -> HO

growth

O.1 - 2.0 keV/GmU

80E13 Morgenstern,R･ N.;ehQUS,A･ Z7mmermQ'nn.G･

J.Phys. a 13 (1980) 481ト4891

Auto了onlZlng StQteS †ormed by electron cQPture 了n couis言ons of
●

■

mutt7pty charged Ne ions with He, H2 and Xe

Ne', Ne2'. Ne3◆ + =e'=2'Xe -> Ne. Ne'. Ne2'+ =e2◆,

=22', ×e2// + e

electron emission sp-ectroscopy
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5xIO-2
-

5x10-1 keV/Qmu

80Elん NQgqtQ.T.

J. Phys. Soc･ JQPQn 48 (19.80) 2068-2075

ChQrge Changing couisions of atomic beams in QLkQl卜metQL vapors. IV.

TotQt Cross Sections for slngle electron capture by H'ion Cnd H(1s)

qtom

H●+ B->H~; HO(1s)+ら->H~(B=Cs.Rb,K,NQ)

g｢owth

O.4 - 5 keV/QmU

totQL cross sections

巨･i

80E15 Pqnov,M.N.

ELectronic Cnd Atomic Couis;ons (eds. N.OdQ Cnd K.TQkQyQnQg言.

North-HouQnd, Amsterdam) (1980) 437

ELectron cQPtUre 了nto dfflerent excited states Of multiply charged Tons

Ar6◆ 十日e -> Ar5◆(nl) + He◆

80E16 Riue,E. Winter,H.

｣. Phys. ら 13 (1980) L53卜536

Exc-tQtion in electron cQPture COuis7ons of Ne2'(15-20 keV) with Xe

Ne2◆+ xe -> Ne◆(nL) + Xe'(nl)

photon emission spectroscopy
O.74 - 2.5 keV′QmU

80E17 SchlQChter,A.S. StQlder,K.R. SteQrnS.J.W.

Phys. Rev. A 22 (1980) 2494-2509

D- production by charge trQnSfer of O･3 - 10 keV D'. DO, cLnd D~

in cesium. rubidium Cnd sodium vQPOr tQrgetS

DO+ cs -> D~

growt｢1

1.25 - 5 keV/qmu

chQrge equ削brium fractions for Cs, Rb. NQ

80E18 ShQh,M.B. Geddes,J. Gitbody,H.a.

J. Phys. a 13 (1980)ん049-4058

AbsoLute cross sect;ons for H(2s) formQt盲on in electron capture by

protons ;n gases

H'+ B -> HO(2s)

photon counting

12 - 18 keV/Gmu

'B'(B= He, Ne, N2, 02, Ar, H2)

80E19 Smith,D. AdQmS,N.G. Alge,E･ ViLlinger,H. Lindinger,W･

J.Phys･ a 13 (1980)

ReQCt!ons of Ne2◆, Ar2◆,

Low enerく】;es

A2++ B -> A' + B' (A

selected ion-flow tube

3xlO~5 ev

2787-2799

Kr2◆ Cnd Xe2◆ wlth the rare gases Qt

= Ne. Ar, Kr, Xe: B = He, Ne, Ar, Kr, Xe)

method

80E:20 Sofield,C･J. Cowern,N･E･B･ Proper,J･ BridwelL,L. FreemQn,J.M.

Woods,C.J. Spencer-HcLrPer,M.

Nucl. Instr. Meth. 170 (1980) 257-260

chQrge-exchange Cross Sect-ons of nearly fuuy stripped
18o

ions in

SOL;d targets

oq+. B(soHd) -, ○(q-り◆(q=7,8); ○くq'1)+(q=6,7) (a I C, Al)

fo言I thTckness dependence

2500 keV/qmu

80F21 TQniる,J.A. JQCObs,W.W. ShQlroth.S.M.

Phys. Rev. A 22 (1980) ん83-495
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SystemQtics of target qnd pro)'ec川e K x-roy Product;on Qnd rQdicLt;ve

cQPtUre for 20 - 80 MeV CLq'7ons inc;dent on 25 - 200 mg/cm2 c=

tQrgetS

cLZ+ + cu -> cL(王-1)+ + Hソ + Cu'

X-roy SPeCtrOSCOPy

571 - 2285 keV/Qmu

80E22 ThielmQnn,∪. Krute;n.J.･ BQrQt.M.

J. Phys. a 13 (1980) 4'217-4232

Coufsions spectroscopy of open-sheu systems II･ N'- Ne couis;ons

N+ + Ne -> NO

TOF-energy Loss spectroscopy

O.036 - 0.14. keV/QmU

energy Loss spectra

80E23 VQn Zyl.B･ Rothweu.H.L. NeumQnn,H.

Phys. Rev. A 21 く1980) 730-737

BQlmer-α Cnd BQlmer-P emission cross sections for H◆ + Ar

cou;a;ons

H◆ ' Ar -> HO(3t, 41)

photon spectroscopy
O.05 - 2.5 ke.V/QmU

80E24 VQrghese,S･L･ Bissinger,G. Joyce,J.M. LQubert,R.

NucL. tnstr. Moth. 170 (1980) 269-273

The electron capture Cross Section of 1.5 - 3 MeV protons lrom cQrbon

=◆十B -, =0 (a = C={. C2=,. C2=与. C2=6, C8=6, C与=8)

g｢owth

1500 - 3000 keV/Qmu

81E l Afrosimov,V.∨. BQSQLQeV,A.A. Gordeev,Yu.S. Donets.E.D. Zinovtev.A.N.

Ovchinn7kov,S.Yu. PQnOV.M.N.

Sov. Phys.-JETP Lett. 3与(1981) 316-318

X rQdiQtion QCCOmPQny7ng electron capture by oxygen cLnd cQrbon nuclei

in molecular hydrogen

c6+, o8+ + H2 -> C5+, o7+

photon em-ss了on spectroscopy

O.6 - 8 keV/QmU

81E 2 BQrret.J.L. LeventhQL,J.J.

Phys. Rev. A 23 (1981) 485-490

setectミve formcLtion of He'くn=3)言n He2+ - Li couisions

He2' + L; -> He' (n=3)

photon spectroscopy

O.125 - 1.75 keV/Qrnu

em;ssion cross sect;on

81E 3 Beyer.H.F'. MQnn.R. FolkmQnn,F.

J. Phys. a 14 (1981) L377-381

High-charge-tow-Velocity electron capture Studied by x-roy line

quench;ng

Ne8'(1s2p 3pl). Ne -, Ne7'

Kcx x-roy Observation

5.1x10~4 keV/Qmu

recoiL ions

81E & BLoemen,E.W.P. W;ntQr,H. MQrk.T.D. D;jkkQmP.D. BQrends.D. de Heer.F.J.

J. Phys. B 14 (1981) 717-725

Absolute emission cross sections Qt 30.4 nm for e - He con;s了ons Cnd

Qt 20.8 nm for Ne小 一 He coLusions

e 十 He -> 2e + He十-> 2e + He'十 hu;
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Ne4'十 He -> Ne8◆ + Hell-> Ne3◆十hL' 'He'

photon emission spectroscopy
9.9 (Ne4'-He) keV/QmU

r1

81E 5 CQmPbeii,F.･M. Browning,R. LQtimer.C.J.

J. Phys･ B 14 (1981) 1183-1195

Symmetr;c charge trQnSfer 盲n QrgOn. krypton Cnd xenon; the effect o†

spin-orbit coupling studied using photce始ctron,-photoion coinidence

SPeCtrOSCOPy

A'(2p3,,.I/,). A -, A(1so). A'(2p3/2..,2)

photoion-photoetectron coincidence

l.25xlO~4 - 2.5xlO-2 keV/Qmu

cross section rQtios for ;nftiQI states (2p8/2 Cnd 2pl/2)

81E 6 Chetiouf.A. Rozet.J.P. BriQnd.J.P. StephQn,C.

J. Phys. ら 14 (1981) 1625-1638

K excitQtion Cnd K-K transfer cross sections for intemediQte-Velocity

necLrLy symmetric coLL[sions
Kr36◆. ら -, Kr35(-s). a+(1s~') (ら ≡ Ti. Mn. Ni, Cu. Zr, Ag)

X-roy SPeCtrOSCOPy

361ん keV/Qmu

81E 7 Cocke,C･L･ Dubois.R. Gray,T.J･ JustiniQnO,E･

IEE:E NS-28 (1981) 1032-1035

CQPture by highly-Charged low-energy ions studied w了th a secondary

reco;Lion source
｡

Neq'(q=2-6), Arq'(q=2-10). Krq'(q=2-10)十He -, Nelq-り†,

Ar'･q-". Kr(q-H+

TOF

(0.l-1.1)xq/M keV/Qmu

osc;uQt;on oi cross sect;on over q

81E 8 Cocke,C.L. DuBois,R. GrQy.T.J. Just!nlqno,E. can.C.

Phys. Rev. Letters 26 (1981) 167卜167Zr

Coincidence meQSUrementS Of electron cQPture 8.nd ionfzQt王on 盲n

Low-energy Arq'. (He. Ne. Ar, Xe) coufsions

Arq+ 'A -> Ar(q-1)', Ar(q-2)+ + A(+ (A = He. Ne, Ar, Xe,A i=卜2)

coinc盲dence technique

(0.25-0.66)xq/M (keV/Qrnu)

recoit ion source; totQt Cross Section

81E 9 DilHngh(コm,T.R. McDonQLd,J.R･ Richard.P･

Phys･ Rev. A 24 (1981) 1237-124･8

IonizQtion of one-electron ions Cnd cQPture by bore Cnd one-electron

ions oI C. N, 0 Cnd Fl on He

Aヱ◆･(州◆十He -'A(i-1h. Aくz-2ト(A = C, N, 0. F)

9rOWth

500 - 2500 keV/QmU

81EIO HQu,J･ Richard,P. Gray,T.J. Lin,C.D.

Phys. Rev. A 24･く1981) 2416-2419

Doubte K-sheu-toIK-sheu electron trclnSfer 盲n Ton-atom COu!s;ons

Az† + Ti
-'A(z~1)'(1s), A(エー2)'(1s2). Ti-(1s-1), T†2'(1s-2);

(A = N. F, Mg, Al. Si, S)

x-roy yields

1500-6500 keV/Qmu (S;); 5OOO keV/QmU (others)

81Ell 川rd,a. ALE,S.P.

J･ Phy8･ a 14 (1981) 267-280

Etect,･or- transfer to Ar2'from rare gas atoms

Ar9十･=1e, ×e
-> Art
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1.5 - 5 keV

81E12 HvelpLund.P. HQngen.H.K. Knudsen.H. Andersen.L･ DQmSgQGrd,H. F'ukusQWQ.F'･

Phys. ScriptQ 24･ (1981)ん0-ん2

Electron capture ;nto highly-lying Rydberg states in couisionぎbetween

muitipLy chQrged盲ons Cnd H2

Au13'･15◆. =2 -, Au12'･14'

opt;cat meQSUrement

lOO keV/QmU

,
△n=1: don;nQnt trQnSiモーons: no cross section given

81E13 Just;nhno,E. Cocke.C･L. GrくIy.T.J. DuBois.R.D･ con.C･

Phys. Rev. A 2ん(1981)
.?g53-2g62

ChQrge trQnSfer Cnd ionization in tow energy Arq'十Ne colusions

Arq◆(q=2-9) + Ne -> Ar(q-り'. Ar(q12)'. Ar(q-3)'+ Ner'(i=ト3)

coincldence techin!que

(0.ト1.1)xq/M (Rev/QmU)

recoil ;on source; totclt Cross Section

81E14 Knudsen,H. HQugen,H.K.卜1velplund,P.

Phys. Rev. A 23 (1981) 597-610

Single-electron capture Cross Sections for medium-, Cnd high-charged

ions couiding w;th atoms

Auq+(q-2-24), Oq+(q=ト8). =e -, Au(qll)', o(q-1)+

growth

16.8 - 102 keV/Qmu (Au); 125 - 1000 keV/Qmu (0)

scQL;ng low

81E15 'MQnn,R. FolkmQnn.F. Beyer.H･F-.

J. Phys. a 14 (1981) 116l-1181

Setect言ve electron cQPtUrQ ◆into highly stripped Ne Cnd N target QtOrnS

nfter heQVy ion impact

Aq'+ ら
-'A(q-1)'.(n)

+ B◆ (A = Ne8◆, NelO◆, N5';

B = He. Ne. Ar, H2. CH4. NHS)

X-roy SPeCtrOSCOPy

lO-4 keV/Qmu
'

recoiL ions; no cross section

81E16 NQgCLtQ.T. OkQmurQ,Y. KQtOh.E. MukoyQmQ,Y.

Phys. Letters 81A く1981) 265-267

SingLe-electron capture Cross Sections for O･4･-5･O keV He'ions

的c盲dent on QlkQl卜vQPOr targets

He'+B->HeO(B=Cs,Rb, K. NQ)

growth

O.1 - 1.25 keV/qmu

81E17 Seim,W. Muuer,A. SQtiborn,E.
Z. Phy8. A 301 (1981) 1卜16

0n the popuIQtTon of rnetQStQbLe ionic states in electron-capture

couisions

Al', A2-十02 -> A2'. A3'

g｢owth

O.25 - 1.7 keV′qmu

mel
､stQble

state eflect

81E18 TQnis,J.A. ShQlroth,S.M. W盲uis,J.E. CtQrk,M. Swenson.J. StrQ!1,E.N.

MowQt,J.R.

Phys. Rev. Letters 47 (1981) 828-831

SimuttQneOuS electron CQPtUre and excitQtion ;n S + Ar couis盲ons

sq十+ Ar -, S(q-1)十, s(q~2)千(q=13-16)

coincidence with K x-rays
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2180 keV/Qmu

81E19 TQnis.J.A. ShQfroth.S.M. Willis,J.E, MowQt,J.R.

Phys. Rev. A 23 く1981) 366-.3r70

RQdrQtive eLectron ccIPture by Cl ions ;ncident on C Cnd Cu foils

cLZ+. c, cu -> cu(Z･1)+十hLJ十C', Cu+

X-roy SPeCtrOSCOPy

l142 - 2285 keV/Qmu

81E20 VQne,C.R. Prior,M.H. MQrruS.R.

Phys. Rev. Letters 46 (1981) 107-110

E:Lectron capture by NelO'trQPPed Qt Very Low enL,rg;es

NelD' + Ne -> Ne9'

trQPPed ion

3.5xiO~i - 2.25xlO~3 keV/QmU

recoil ion + trQPPing,I total cross sections

82E 1 Beyer,H.F'. MQnn.R. FdlkmQnn,F.

｣･ Phys･ B 15 (1982) 1083-1088

Etectron capture by slow Ne8'recoi=ons

Ne8'+ =e. Ne'Ar. CH4. Xe -> Ne7'

K-α x-roy Observation

recoil ion source; rec°;i energy

82E 2 B言ssing(∋r,G. Joyce,J.M. LQPicki,G. LQubert,R. VQrghese,S.L･

Phys. Rev. Lette｢s 49 (1982) 318-322

F'Qiture of cross section Qdditivity for eteci.ron capture from hydrogen

gQSeS tO bound stQteS Of hydrogen ions

=◆. B -, =0 (ら ≡ C={. C2=2. C3=6, C▲=8)

growth

800 - 3000 keV/QmU

82E 3 Bloernen,E. DiJ'kkQmP.D. de ‖eer,F.J.

J. Phys. B 15 (1982) 139ト1413

Product7on of excited proJ'ectile states in coursions of 25-800 keV

Ne之◆ (z=l,2.3,4) with He. Ne Cnd Ar

Nez'(之=1,2,q.4)
･ He. Ne, Ar -, Neくz-"'･ He', Ne'. Ar+

photon emission spectroscopy

l.24
- 39.6 keV/Qmu

82E 4 BrQZuk,A. Winter,H.

J. Phys･ B 15 (1982) 2233-2244

E:xcTtQt;on by electron capture in couisions of ground stQte Cnd

metcIStQble Ne2' with Xe Qt 40 keV

Ne2' + ×e -> Ne◆(nl)十 Xe◆

photon emiss了on spectroscopy

2.0 keV/Qmu

82E 5 Bruch,R. Dube,L.J. TrQbert,E. Heckm(1nn,P.H. RQ了th,B. BrQnd,K.

J･ Phys･ B 15 (1982) L857-862

Electron capture tO Rydberg states; C4'in couisions with =2

c4'十H,, He -, C3'くnL)十=2+, =e◆

E. FUV; T. TA, CDW, first Cnd second Born

166 - 416 keV/Qmu

82E 6 Chur(九D.A. hotzscheiter,H.M.

Phys. Rev. Lettく;rS 49 (1982) 64316ん6

chclrS2{J transfer from atom;c hydrogen to 02+ Cnd 03+ ;ons with

eteclron･･voh energy

o2'. o3'. H -'0+, 02+

trc).r･p:ng techn;que
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10iK

rQte constant

82E 7 Dm;triev.I.S. Vorobiev,N.F. ZQikov.V.P. KonovQLovQ.Zh.M. NikotQeV,∨.S.

TepLovQ,YQ.A. FQinberg,Yu.A.

J. Phys. a 15 (1982) L35ト355

0sc;uQt;ons of the chQrge exchange Cross Sect;ons Cnd the QVerQge

equi=br;um chQrge Of helium 7on･s

=e2'; =el･ + =e, N2. Ne. Ar -> =e', =eO: =eO

9rOWth

331 - 2070 keV/QmU

82E: 8 E卜SherbTni,T.M. de Heer,F.J.

J. Phys. B 15 (1982) 423-438

Pro)'ect7te excitQtion in the couisions of Arq十(q=1.2 Cnd 3) with He

Qnd Ne

Arq+. =e, Ne -, Ar+, Ar2 (q-卜3)

photon emiss言on spectroscopy

O.375 - 10 keV/Qmu

82E 9 Groh.V!. SchLQChter,A.S. Muuer,A. SQLzborn.E.

J.Phys. a 15 (1982) L207-212

Trcnsfer ionization -∩ slow couisions o† =e2'7ons -n rare gCLSeS
He2◆ + A -> He◆ + Al' + (卜1)e

coinc7dence

l.88 - 8 keV/Qmu

chQrge frQCt;on

82EIO ●HQVener,C.C. Westerveld,W.ら. R盲E.Ley,J.S. Tolk.N.H. Tuuy.J.C.

Phys. Rev. Letters 48 t1982) 296-929

0bservQtion of a large electric dipoLe moment produced in electron

trQnSfer couisions of H+ on He

H◆ +ト:d -> HO(n=3)十H◆

BQlrner-QIphQ line observQtlon

40 - 80 keV./QmU

potQri2.Qtion QS a Funct;on of electric f了etd

82El 1 Hegerberg,R. ELford.M.T. Skullerud,H.R.

J.Phys. a 15 (1982) 797-811

The cross sect;on for symmetr;c chQrge exchange Of Ne+ in Ne Qt low

energ拍s

A● 十 A -> A + A◆(A = Ne, Ar)

dr;ft iube method

lxlO~4
I-

1.25xlO~3 keV/qmu

82E12 IwQi,T. KQneko,Y. K'ImUrQ,M. KobQyQShl,N. OhtQni,S. Okuno,K. TQkQgi,S.

TQWQI･Q,H. Tsurubuchi,'s.

Phys.Rev. A 26 く1982) 105-115

Cross sections for one-electron ccLPture by highly stripped言ons of B.

C, N, 0. F. Ne and S from He below 1 keV/QmU

Aq'十He-,A(q-1卜.=e◆(A=B,C,N,○,F,Net S;q= 119)

growth

O.44 - 1.ll keV/QmU

totQL cross section

82E13 KQdotQ,K･ DiJ'kkQmP,D. vqn der Woude,R.L･ de Boer.A. YQn,P.G.

de Hee｢,F.｣.

J. Phyる. B 15 (1982) 3275-3296

0ne-eleCtr〇n CQPtUre into excited stcLteS for He2'- Li couisrons i=

the energy range Of 15 - 150 keV

He2+ + Li -> He'(nL) + Li◆

-23-



photon em了ss了on spectrosc■opy

4 - 40 keV/emu

82E14･ KQdotQ,K･ DりkkQmP.D･ van der Woude.FL YQn,P.G. de ‖eer,ド.J.
1

Phys. Letters 88A (1982) 13S-139

AbsoLute cross sect;ons fc･r one-electron cQPture ;nto the excited

pro)･ectile stQteS in coLusions between He2'(15-150 keV) Cnd Li atoms

日e2' + Li -> He'(nl)

opticQL spectroscopy

3.75 - 37.5 keV/QmU

82E15 KQmbQrQ.T. AwQyQ,Y･ H7tQCh7,A･ KQSe,M. Kohno,i. TonumQ,T.

J. Phys. B 15 (1g82) 3759-3767

X-ray from rQdiQtive electron cQPtUre -nduced by 110 MeV Ne ions

NelD'+ H2'=e, C=4, N2. 02. Ne -> Ne9+ + hv

X-roy SF'eCtrOSCOPy

5500 keV/QmU

82E16 KQmber.Y. MQthur.D. HQSted,J.B.

J. Phys. B 15 (1982) 2051-2059

Energy toss spectra Oイsingte electron capture Products from Ar2十

couis了ons with Ar, Kr, Cnd Xe

Ar2'+ a -> Ar'(nt) (a = Ar, Kr, Xe)

ene｢gy loss spectroscopy

O.013 keV/GmU

no cross sections

82E17 KQtQyQmQ,Ⅰ･ Berg,G.P･A･ HurLimQnn,W. MQrtn,S.A. Me;ssburger.J.

Oetert.W. Rogge,M･ Romer,J･G.M･ TQ;n,J. Styzen,B.

P｢1yS･ Letters 92A く1982) 385-388

chQrge transfer react;ons of
g=e了n

carbon Qt 68. 99 Cnd 130 MeV

3He2◆ 十 C -> He◆

foi【 thickness dependence

22000 - 4,3000 keV/QmU

82E18 Kimurcl,M. 1wQ;.T. KQneko.Y. KobQyCIShi,N. MQtSumOtO,A. OhtQni,S.

Okuno,K. Tt3kQg了,S. TQWQrQ,H. Tsurubuchl,S.

J. Phys. B 15 (1982)､L85ト856

The (n,i) distributions ;n electron cQPtur=･eQCtions for C3'. N小

cLnd O5十-ons couidhg with =e

Aq十. He -> A(q~り十+ He† (Aq十=c9◆. N4', o5')

energy-Loss/-gQ了n spectroscopy

2.5xlO-1 (c8+). 2.85xlO-1 (N小), 3.12xlO-1 (o5+) keV/QmU

82E19 KusQkQbe,T. HQnQkT,H. NQgQi.N. KurodQ.K. MQedQ,N. SQkisQkQ,M.

NucL Instr. Moth. 198 (1982) 577-581

Ion-7mpQCt ion source applied to 一ow energy charge-transfer couisions

He2'. Ne -, He', HeO

g｢owth

O.2 -

0.75 keV/Gnu

82E20 MQnn,R. Cocke,C.L. SchlQChter,A.S. Prior,M. MQrruS,R.

Phys. Rev. Letters ん9 (1982) 1329-1332

Setective fnQL-stQte POPutQtion in electron cQPture by Low-energy

highty charged projectiles studied by energy-gain spectrocopy

Ne9+, NelO+ + He, Ne, Ar, Xe -> Ned+(n). Ne9'(n)

energy-gQ;n spectroscopy

O.0251 kQV/Qmu

CrOSSTng rQd7us; n-distribution only

82E21 MQtSUmOtO,A. OhtQn;,S. IwQ;.T.
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J.Phys. ら 15 (1982) 187卜1881

E:xper;mental study of one-electron cQPture by ground Cnd metQStQbte

Arかions from Nq ot l.5 keV

Ar?I(1D, Op) + NQ -> Ar. + NQ+

opticQt QttenUCLtion method

3.75x10-2 keV/Qmu

82E22 McCuuough,R.W. Goffe.T.V. ShQhQ,M.a. Lennon,M.0. G批)edy.H.a.

｣.Phys. ら 15 (1982) 11ト117

E:Lectron capture by =e2'Qnd He† 7ons言n Lithium vapor

He2+, He◆ +.Li -> He◆, HeO
f

9rOWth

l.7 - 200 keV/Qmu

totQI cross section

82E23 Miethe,K. Dre7seidler.T. SQLzborn,E.

J. Phys. a 15 (1982) 3069-3084

ChQrge trQnSfer of hydrogen QtOmS in N2 Cnd in cQeSfum vapor

=+ N2'Cs->H., =O-

growth

O.1 - 5 keV/QmU

scQttering effect in cross sectionsく8
: 0.8, 2.6)

82E2ム MurrQy,G･A. Stone.J･ MQyO.M. MorgQn.T.J･

Phys. F?ev. A 25 (1982) 1805-1807

single Cnd double electron transfer hl He2'. Li couTsions

He2'+ u -> He+, HeO

toto

/
cross section

82E25･ NQgCttQ.T.

MQSS SPeCtrOSCOPy in JQPQn 30 (1982) 153-161

AttenuQtion cross sections for single electron capture Of proton in

couis了on with QlkQl卜QtOm targets

H' + Cs, Rb, K, NQ-> H

qttenuQt盲on method

O.3 - 5 keV/QmU

82E26 0htclni,S. KQneko,Y. KimurQ,M･ KobQyQShi,N･ IwQi,T･ MQtSumOtO.A･

Okuno,K. TQkQg了,S. TQWQrQ.H. Tsurubuch了.S.

｣.･Phys. ら 15 (1982) L533-535

0bservQtion of electron cQPture into selective state by iuuy stripped

ions from し1e atom

c6', o8+ + He -> C5'(nL), 07'(nL) + He+

Energy-Loss/gain spectroscopy

O.45 keV/Qmu

82E27 Pqnev.G.S.

Phys. Letters 91A I(1982) 34･8-350

chQrge transfer in couis-ons of Mg◆ ions w;th CQ QtOmS

Mg'.cQ ->Mg+ CcL+

cross(∋d becLm

O.006 -

0.08 keV/QmU

totQI cross section

82E:28 Pedersen,E.H. FotkmQnn.F. Pedersen,N.H.

｣. Phys. B 15 (1982) 739-762

D7fferent;Qt CrOSS'sections for K-sheu ionization Q=d capture by H+

n C(CH4) Cnd Ne

H'･ a->H +B'(1s-1) (B= C,Ne)

Augc･r electron coincidence

20O -

600 keV/emu (C), 500
-

1500 keV/Qmu (Ne)
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hTIPQCt PQrQmeter dependence

82E29 Pedersen,E.H. Pedersen,N.H.

J. Phys. a 15 (1g82) 2205-2･220

DifferenticLL cross sections for K-sheu ionization Cnd capture in

cLSymmetric con;sTons; scQLing properties

A王◆十B-,Aく三川◆+B◆(1s)(A=H,He,Li; B=C, Ne,Ar) ダ

Auger electron co;ncidence

200 keV/QmU (C), 500 keV/Qmu(Ne), 1700 keV/mu (Ar)

probQbitity CLS Q funct7on of impact PQrQmeter

82E30 Pedersen.E.P. LoftQger.P. RQSnluSSen,J.L.

J. Phys. a 15 (1982)ムん23一弘36

Eiectron cQPtUre -n close couisions between protons Cnd carbon (CH4)

H◆ヰ C ->H +C+(1s~1)
Auger electron coincidence

200 - 2000 keV/GmU

ImpcLCt PQrQmeter dependence

82E31 R;chord,P. Pepm;uer,P.L. KQWQtSurQ.K.

Phys. Rev. A 25 (1982) 1937-1942

Electron excitQtion Cnd cQPtUre in F･8十plus Ne couisions

F8'(1s) + Ne -> F7'

X-roy SPeCtrOSCOPy

526 - 2100 keV/Qmu

82E32 Rille.E. OLson月.ど. PeQCher,J.L. BLQnkenship.D.M. KvQle.T.J. Redd.E.

PQrk.J.T.

Phys. Rev. Letters 49 (1982) 181911821

Isotope e†fect ln electron-capture differential cross sectlons Qt

;nterrn(⊇diQte energ-eS

H'. D'.H.D -'HO,DO

E. growth with high temperature OVen; T. CTMC

40 keV/GmU

projectile dependence Qt Smnu QngteS; nO tQrget 7sotope dependence.'

scQ=ng tow

82E33 Rille,E. Winter,H.

J. Phys. B 15 (198?) 3489-3507

stQte-Selective Cnd tDtQt One-electron capture in Neq'- Li

couislonsくq
= 1,2; E: i30q keV)

Neq+. L‥, Ne(rrl'+(3t. 4･l) (q=1,2)

photon spectroscopy

o.25 - 1.5 keV/QmU (Ne+,A 1 - 3 keV/QmU (Ne2+)

totQI Cnd pQrtiQI cross sections

82E34 TQnis,J.A. Bernste了n,E.M. GrQhQm,W.G. CLQrk,M. ShQfroth,S.M.

Johnson,ら.M. Jones.K.W. Meron,M.

Phys. F?ev. Letters 419 (1982) 1325-1328

Resonont behQVior in the projectile x-roy yield QSSOCiQted with

eしcctron capture ;n S 十 Ar couisions

s13'十 Ar -> S12'

coincidence Nth x-roy

2180 - 5000 keV/Qmu

82E35 TQWQrQ,H. R;chQrd,P. KQWQtSurQ,K.

Phys. Rev. A 26 く1982) 154-161

RqdrQtive electron-capture Processes in zero-Cnd one-electron heQVy ion

couis了ons with He

F8+, F9†. He -'F7十, F8† + He'' hLJ

X-roy SPeCtrOSCOPy

-26-



789 - 2100 keV/Gmu

82E36 TsurubuchLS. lwQi,T. KQneko.Y. K了murQ.M. KobQyQSh言,N. MQtSumOtO-A.

OhtQni.S. Okuno.K. TcLkQgi,S. TGWQrQ.H.

J. Phys. a 15 (1982) L733-737

Two-electron cQPture into QUtO;onis･Tng StCLteS Of N5'(313L-) Cnd

o5◆(1s3L3t') in couis言ons of N7◆ Qnd O7'w言th He

NT＼ o7十. He -> N5◆(3L, 3I-), 05'(1s313ド) + Heゎ

Energy-toss/gain spectroscopy

o.5 keV/QmU (N7'). o.44 Rev/Qmu (07十)
†

83E 1 Afrosimov,V.V. BQSQIQeV.A.A. Donets,E.D. Zinovev,A.N. Loヱhk;n,K.0.

PQnOV,M.N.

JETP Letters 37 (1983) 24.-27

E:lectron capture Cross Sections of nuclei Cnd mutiply charged ions. Qt

hyd｢ogen qtoms

AZ', A(z川◆. A(I-2)'+ H -> A(之-1】◆,A(Z-2)+, A(Z-帥,

(A = C, N, 0- Ne)

growth

O.47 - 5.2 keV/Qmu

83E 2 Afrosimov.V.V. Donets.E.D. Zinovev,A.N. Ovchlnnikov.S.Y. PQnOV,M.N.

JE:TP Letters 38 (1983) 80-83

Cross sections for chQrQCteristic x-roy emission in couisions of

c6+, N6+, N7+. Cnd 08+ ;ons w;th hydrogen

c6', N6', Nワ', o8●. H -, C5', N5', N6', o7◆ (2p-1s; ∑くnp-1s))

x-roy ObservQt7on

O.4.7 - 7.5 keV/Qmu

oven (dissociQtion 85%)

83E 3 BQPtist,R. BLimQn.S. Bonnet,J.J. ChQUVet,G. Dousson,S. Hitz..D.

JQCquOt.B･ KnystQUtQS.E･J･

Phys. Lett. 93A (1983) 185-188

RQdiQtive decay Of lithium-Like ions fouowing charge exchange

couis盲ons of 60 keV 06+ Tons with =2

o16'十H, -, 05'(nl) + H{
photon emission spectroscopy

3.75 keV/Qmu

no cross sections given

83E 4 BLimQn,S. Bonnefoy,M. Bonnet.J.J. Dousson,S. Fteury,A.川tz.D.

JQCquOt,B.

Phys. Scrip+.a T3 (1983) 63-67

ChQrge exchange COu言sion experiments w;th highly charged ions-stQtuS

｢epo｢t

Aヱ十十=e -, A(I-1)'(A = C, 0, Ne); Arq'(q=3-16)十D, -, Ar(q-りナ

9rOWth
･

2 - 5 keV/cLmU

ECR source; totcLL cross section Cnd x-ray Production cross section

83E 5 BlimQn,S･ Bonnet,J.J. ChQUVet,G･ Dousson.S. Hitz,D. JcICquOt.ら.

KnystQutQS.E.J.

J. Phys. B 16 (1983) L243-245

RQdiQtive decoy Of lithium-like ions fouowlng charge exchange

couis-ons of 3 keV QmU-1 c4+ ions w;th =2

c4+ + I→2 1> C3+(nl) + H2+

photon emission spectroscopy

3.3 keV/QmU

83E 6 BLimQn,S. Hitz,D. JQCqUOt,a. HGret.C. SQlin,A.

J. Phys. B 16 (1983) 284912860
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chQrge eXChQnge in the O8◆ -

=e couisrons Qt keV Qmu-1 energies

o8' . He -I 07◆(n) . lJe十, o6'(∩,n-) + He2'

t E. TOF', T. OEDM

O.9 - 5.3 keV/q｢nu .

83E 7 Chetiouf..A. Wohrer.K. Rozet,J.P. Jouy,A. StephQn,C. BeLkic,Dz.

GQyet,A. SQLれA.

J. Phys. a 16 (1983) 3993-4003

StQte-tO-StQte ChQrge exchange cross sections in high-vetocity

GSymmetr;c Cnd near-Symmetric cou7sions of 4･00 MeV F･e26'ions

F･e26'. a -, Fe25◆(nL). B+(1s~1) (B = He, N, Ar)

E･ x-roy SPeCtrOSCOPy, T･ continuum-d78tOrted wave. strong-potent;QL

Born, ;mpuLse

7000 keV/Qmu

x-roy (1s->np, nd)

83E: 8 Church,D.A. Kenef;ck.R.A. Burns.W･S. Holmes,C.S.0.R. HuLdt,S. Berry.S.

BreinTg,M. EIston.S. Rozet.J･P･ SeLun.Ⅰ･A･ TQylor,D･ ThomQS･.B･

Phys･ F!ev. Letters 51 (1983) 1636-1639

ChQrge transfer to muttichQrged recoiHons in Q Penning trQP

Neq'. Ne -, Ne(q-1)+ (q=2-6)

trQPPing method

q x -o一与keV/Qmu

rQte COefflcients

83E 9 Cocke.C.L. Gray,T.J. JustiniQnO,E. CQnLC. Wqggoner,ら. Vqrghese,S.L.

MQnn,R.

Phys. Sc｢iptG T3 (1983) 75-78

E:lectron cQPtUre COuはions言nvolving low-energy highly stripped

PrOjectiles

Arq◆ + =e -> Ar(q-り◆(q=3-6); Neq'(q=2-8) + =e -> Ne(q-1)'. Ne(q-2)'･
I

Arq◆(q=2-10)十Lい, Ar(q一小

growth, energy gQ‡n spectroscopy

O.006 - 0.375 keV/QmU

recoiL ion: total cross sectlon; n-d7striDUtion for NelO十. xe

83E10 DQmSgQQrd,H. HQngen,H.K. HveLpLund.P. Knudsen.H･

Phys. Rev. A 27 く1983) 112-116

Coincidence meQSUrementS Of electron capture Cnd tQrget ion7zQtion in

mutt;ply charged Auq'+ (He. Ne) colus‡ons

Auq十(q=5-21) + =e, Ne -, Au(q-り十. Au(q12''. =er'くr=1,2), Ner'(r=1-6)

coincidence

lOO keV/QmU

83El 1 DりkkQmP,D. BrQZuk,A. DrentJ'e.A.G. de Heer,F.J. Whter,H.

J. Phys. a 16 (1983) L3ん3-3ん6

stcLte-Selective single-electron cQPtura by 80 keV C▲◆ ions from =e.

H2Qnd u

c4'. He, =,, L‥> C3+(nl). =e', =2◆, Li+

photon em†ss了on spectroscopy

6.66 keV/Qmu

83E:12 Gordeev,Yu.S. 'DijkkQmP,D. DrentJ'e,A.G. de ‖eer.F'.J.

Phys. Rev. Letters 50 (1983) 184･2-1845

Electron capture ;nto d汁ferent (n,i) states in slow couis;ons of

c6', N6+, o6+ Cnd Nee+ pro)･ectiles on =e Cnd =2 tQrgetS

c6+, N6+, o6', Nee+十日e -, C5'(nt), N5+(nt), o5'(nL),

Ne5+(nL)十=e◆; N6', o6'十H2 -, N5'(nl). O5◆(nL). H2◆,

photon em了ss了on spectroscopy

O.56 - 6.25 keV/GmU
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83E13 6roh,W. Muuer,A. SchLQChter,A.S. SQIzborn.E.

J.Phys. a 16 (1983) 1997-2015

TrQnSfer ionization in stow couisions o† multiply chQrged ions with

QtOmS

Aq+ + ら -, A(q-kh. B'+. (卜k)e tA-Ne (q=1-7).I Arくq=l-9) ;

K｢くq=ト12) ; ×eくq=ト15))

coinc7dence

(3-5)xq/M (Rev/qmu)

contr盲bution of transfer ionization; charge fraction

83E:1ん HQu,J. Richard,P･ GrQy.T.J. Newcomb,J. Pemiuer.P. Lin.C.D. Jones.K.

｣ohnson.ら. Gregory.D.

Phys. Rev.A 28 く1983) 99-110

SystemQtrCS Of single Cnd double K-sheu vQCQnCy Production in titQn7um

bombQrded by hecLVy ions

Aヱ'+ T卜'A(ヱ1)'(1s) . Ti◆(1s-1); A(I-2)I(1s2). Ti2'(1s~2)

(A =C, N, 0, F.'Mg, Si, S, CL)

x-roy meQSUrementS

500
- 6500 keV/JQmu

83E15 日QnQk7,H. KusQkQbe,T. NQgQi.N. SQk†sQkQ.M.

J. Phys. Soc. JQPQn 52 (1983) 424･-430

E:Lectron capture Of =e2◆ from gQS target atoms Qt round Q few keV

=e2◆+ A -> =e◆- =eOくA ≡ =e, Ar. Kr. ×e. =2)

9rOWth method

O.175 - 1.125 keV/qmu

reco;l ion source

83E:16 Huber,a.A.

Phys. ScriptQ T3 (1983) 96-100

E:nergy gQ;n Cnd loss spectroscopy of charged chQnging couisions

between multiply chQrged ions and neutrQIs

Aq'+ B -, A(q-1)'(A = Ne, Ar, Kr,

growth, energy gQin spectroscopy

0.25 keV/QmU

CrOS8 SeCtion vs･ crossing rod;us

Xe; B = H2, He, Ar, ×e; q=2-6)

83E17 Huber.B.A. KclhLert,H.J.

J.Phys. a 16 (1983) 4655-4669

stQte-Select-ve electron capture by Ar2'(3p. 1D, 1s) ions言n

He, Ne Cnd Kr

Ar2++ He, Ne, Ar -> Ar+

trQnSIQtionQt energy spectroscopy

O.015 keV/Qmu

metQStdble beam frQCtion determined through beQm QttenuQtion

83E18 日vetpLund,P･ SQmSOe,E･ Andersen,L･H･ HQugen.H･G･ Knudsen,H.

PhysTcQ ScriptQ T3 (1983) 176-181

PopuLcltion of n,I states in electron-capture COu7sions between h了ghty

chQrged･ medium-velocity ions Cnd H2

Auq'十=2-> Au(q-u.(n)十=2◆ (12 蛋.q ≦ 18)

photon emisslon spectroscopy

100 keV/QmU

83E1 9 Johnsen,R.

Phys･ Rev. A 28 く1983) 1460-1ム68

Spectroscopic observQtions of the I:Qd了Qtive charge trQnSfer Cnd

QSSOCiQt盲on of heuum ions with neon atoms Qt thermQt energy
He' + Ne->He + Ne'+ hソ

seLected ion drift tube technique

3xlO-5 keV/qmu
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rQte COelficient

83E20 KcLhl色rt,H.J. Huber.B.A. W7esemQnn.K.

J. Phys. B 16 (1983) 44･9-ん59 I

Chorge exchange (ュnd trQnSfer ;onisQt7on in Low-energy Ne2+ - xe

couisions

Ne2'. ×e -,Ne◆. xe◆; Net+Xe2'+e

energy-loss/-gQ了n spectroscopy

lO-2 keV/Qmu

83E21 KQmber.E:.Y. HQSted.J.B.

｣. Phys. B =S (1983) 3025-3035

s-ngte electron capture by Ar2◆ Cnd Ar3';ons irIIF)QCting hot;um

Ar2'. Ar3'+ He -> Ar', Ar2◆(nL)十He'+ △E

energy Loss spectroscopy

O.0135. 0.03 keV/G川u

energy Loss spectra

83E22 Knudsen,H. HveLptund,P･ Andersen,L.H. a)'orneLund.S.

Phys. ScriptQ T3 (1983) 10卜109

Exper;mental investigQtion of electron capture by h;ghty charged ions

of medium velocities

generQL QnQlysis

83E23 Kuen,I. Stori,H. HoworkQ,F'.
●

Phys. Rev. A 28 く1983) 119-126

MeQSUrement Of direct Cnd charge exchange eXCitQtion cross sections ‡n

in couisions of 1 - 800 eV (LQborQtOry frQme) He†, Ne†. Ar', Kr'

Qnd B◆ ions Cnd of 1 - 3600 eV =e2+, Ne2+, Cnd Ar2r ;ons with 02

(wQVeLength region 2000 - 800O A)

A'+ O2-> AO(A==e,Ne,Ar,Kr,B); A2◆+o2->A◆

(A .= He. Ne. Ar)

photon-spectroscopy

l.2xIO-5 - o.与5 keV/Qmu (A'); 1.2xlO-5 - o.9 keV/QmU (A2')

em†ssTon cross sections

83E2ん KusQkQbe▲T. HQnQki,H. NQgQi.N. Horiuchi,T. Konomi,Ⅰ. SQkisQkQ,M.

Mem. Foc. Eng. Kyoto UnTv. 45 (1983) 35-ん9

ChQrge trqnSfer cross sect言ons for multiply chQrged stow Ne, Ar, Kr Cnd

Xe ions on various gas targets 1. rare gas tCLrgetS

Aq'. a -, A(q-k)i. Bk'(A = Ne, Ar. Kr. Xe: q=2-ll:

B ニ He. Ne, A｢, K｢, Xe; k=1-5)

growth

O.15 - 3 keV/QmU

83E25 KusQkQbe.T. NQgQi,N. HQnQk言,H. Horiuch;,T. SQkLsQkQ,M.

J. Phys. Soc. JQPQn 52 (1983) 4122-ん128

chQ(ge transfer cross sect;one for stow Ne2-5'ions on He Cnd H2

=eq'+ a -> Ne(q-k)+ + Bk'(q=2-5; a ≡ =e, =2; k=ト2)

g｢owth

O.15 - 3 keV/Gnu

8'JE26 KusQkQbe,T. HdnQki,H. NQgQi,N. Horiuch;,T. SQkisQkc.M.

Phys. Scr;pta T3 (1983) 19l-193

q-dependence of electron capture CrOSS 3eCt;ons for stow Krq[ Cnd

Xeq'ions on H2 Cnd He

Krq◆(q=2-9), Xeq+(q=2-10)十H,, He -, Kr(q-k)+, xe(q-k)十(k=卜2)

g｢owth

O.29 keV/Qmu

totQI cross section
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83E27 Lennon,M. McCuuough,R.W. GHbody,H.B･

J. Phys. a 16 (1983) 219ト2204

stQte-Selective electron capture by C2', c'･十, N2'Qnd Ar2'ions

in rare gases

c2'+ He. Ne, Ar -> C+.･ N2+ + He. Ne -> N+;

Ar2'. He, Ne -'Ar+; C3+. He -, C2'

energy-loss/-gQ†n spectroscopy

o.13 - 5 (C2◆); ･5.7xlO~2
- o.57 (N2').I 3.5xlO~3

- o.125

(Ar2'): o.25 -

1.5くCQ') keV/Qmu

83E28 LindTnger,W.

Phys. ScriptQ T3 (1983) 115-119

Reqctions of doubly charged ions Qt near thermal energ;es

A2◆+B->A'(A=He.Ic,o-Ne,Mg. Ar, CQ,Kr;B=He.Ne,Ar.

Kr, Xe, Hg. H2, N2, 02. NO. COP, So空. NO2, NHS, CH4, C2H2)

swGrm method

thermql energy

rQte COeff7cienモ
ー

crossfng rQd了us

83E29 MQtSUmOtO,A. IwQ㍉T. KQneko.Y. KimurQ,M. KobQyQShi,N. OhtQn7,S.

Okunl-,K. TQkQ9i,S. TQWQrQ,H･ Tsurubuchi,S.

J. Phys. Soc. JQPQn 52 (1983) 329l-3293

MeQSUrement Of reLQt了ve population between B2'(2s) Cnd B2'(2p) in

eLectron capture COu了sion of B3+ w,･th =e

B8◆十=e -> B2◆(2s. 2p)

energy-gain spectroscopy

O.09 - 0.3 keV/QmU
･

relative value

83E30 MQtSUmOtO,A. SQnO,T. Two;,T.

J. Phys. Soc. JQPQn 52 (1983) 1173-1177

0bservQtion of N2● 3914 A band emission -n couis7ons of singly-Cnd

doubly-charged Ar, Kr Cnd Xe 盲ons with N2 Qt Rev energies

Aq'. N2 -, A(q-I)'. N2'(B2∑u†) (A = Ar, Kr. Xe, q=1, 2)

opt7cQI spectroscopy

O.03 - 0.2 keV/GmU

relQt了ve emission cross section

8:､E31 MQyO,M. Stone.J.A. MorgQn,T.J.

Phys. Rev. A 28 (1983) 1315-1321

chQrge ChQng2ng cross sect王ons for 1 - 70 keV =† Cnd =O in

cou;s了ons with cQLc7um Cnd stront7um metQt vapors

H◆(HO) + cQ. Sr -> HO, H~ (H◆, H一)

9rOWモh

l - 70 keV/qmu

83E32 McCuilough,R.W. Lennon,M. W托kie,F.G. G了Ibody,H.B.

J.Phys. a 16 (1983) L173-176

stQte-Selective electron capture by N2';ons in atom-c hydrogen us;ng

couis了on 8PeCtrOSCOPy

N2◆十= -, N◆(2s2p8) gpo,守D8 + H'

energy-loss/-gQln

O.57 keV/Qmu

83E33 MTkou8hkin.V.M. OgLjrtsov,G.N. FLQks,I.P.

｣･ Phys. B 16 く1983) L4･05一山〕8

AutoionisQt!on in quQS言moleculQr System formed in rnult7ply charged

ion-QtOmS COLusions

He+, He2', Nen'. Arn'. xe -'He, He', Ne(n-n',

Arくn~n'. xe2'. e (n=1,2.3)

eLectron em;ss;on spectroscopy

⊥3.1-



1.25 - 7.5 (He', He2{-), o.25 - 1.5 (Nen.), 0.125 - 0,75

(Arn十) keV/emu

83E3与 MuILer,A. Groh.W. SQtZborn,E. ･

Phys･ Rev. Letters 51 (1983) 107-109

StqtisticQl ;nterpretQt7on of trQn･5fer ionizQt7on in slow couisions of

muuipty chQrged 了ons with atoms

xeq'十×e -, Xe(q-f)'十Xek'十(k-りe (q=3-15)

stQt7sticQl model for trQnSfer ion7zQtion Cnd multiple-ionizQtion

83E35 NeiL,P･A･ Angel,G.C. Dunn,K.F. G;Lbody,H.a.

J･ Phys･ B 16 (1983) 2185-2190

ChQrge transfer Cnd ion;zQtion盲n H◆ - C'Qnd H◆ - N'couisions

H◆ 十 C'. N'->HO十C2', N2'

crossed beam technique

65 - 470 keV/QmU

83E36 0htQn;,S.

Phys. ScriptQ T3 (1983) 110-114

Recent QCtiv7t7es Qt NICE NQgOyQ

Aq'. He -, A(q-1)'(n). He'(A=C. N, 0; q=3-8)

enぐ･′gy gQin spectroscopy

lxq/M (Rev/QmU)

totQI cross section vs. crossing rQdius

83E37 0kuno,K. TQWQrQ,H. IwQi,T. KQneko,Y. KimurQ,M. KobQyQShi,N.

MQtSUmOtO,A. OhtQni,S. TQkQg言,S. Tsurubuchi,S.

Phys. F?ev. A 28 (1983) 127-134

Energy-spectroscop;c stud;es of electron-capture Processes by

low-ener'gy, h;ghLy stripped C, N, Cnd 0 ions from He

c小, c5+. N5+, N6', o6'十=e -,くsingle clnd double)

electron trQnSfer

energy-loss/-gQ了n spectroscopy

o.33. 0.66くCA'): o.41. 0.82 (C5◆); o.36. 0.72 (N5◆);

o.43, 0.86くN6'): o.37, 0.74 (O6') keV/QmU

n-d;stribution; no cross sections

83E38 PQnOV,M.N. BQSQLQeV,AtAt. Lozhk;n,K.0.

Phys. ScrTptQ T3 (1983) 124･-130

InterQCt;on of fuuy stripped, hydrogenL7ke Cnd he=um川くe C. N. 0, Ne

Qnd Ar ion with H Cnd He atoms Cnd H2 molecules

Arq+(q=3-7) + :le -> Ar(q-n+(nL) + He+

photon em7ss;or. spectroscopy

O.6 - 8 keV/Qmu

83E39 PeQrt,B.剛nn,K. Dolder.K.

｣.Phys. B 16 (1983) 283ト2835

MeQSUrementS Of cross SeCt了ons for 言neLQStic couほions between

んHe' ions

He'+ He◆-> HeO+He2'; He'+ He2'+ e

crossed beam

7 - 29 keV/qmu

83E40 Pedersen,E.HI Cocke.C.L. RGSmuSSen,J･L. VQrghese,S.L. WQggOner,W.

J.Phys. a 16 (1983) 1799-1804

CQPtUre Of Ar K-sheu eLectrons by protons

H◆ + Ar ->H +Ar◆(1s~1)

x-roy COincidence

1500 - 10000 keV/qmu

impact PCLrQmeter dependence
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83E与1 Pedersen,E:.H. Cocke,C.L. Stlocku,M.

Phys. Rev. Letters 50 (1983) 1910-1913

ExperimentQL observation of the Thomas Peck in high velocity electron

cQPture by protons from He

H◆ + He -> HO

2820 - 7400 keV/Qmu

QnguしQr distr;butions in Thomas Peak

83E42 PhQneuf,R.A.

Phys.Rev. A 28 (1983) 1310-1314

ELectron capture by slow Feq+首ons from hydrogen atoms Cnd molecules

Feq+(q=3-1ん) + H, =2 -> Fe(q-1)I

growモh

O.01 - 0.095 keV/qmu
●

totQI cross sections

83Eん3 Prlor,M.H. MQrruS.R. vane.C.R.

Phys. Rev. A 26 (1983) 14･1-150

E:Lectron capture by trQPPed Neq+ ;ons Qt Very Low cnerg;es

Neq◆(q=卜10)十Ne, ×e -, Ne(q川.

trQPP;ng beam teChn;que

5xlO-5 - 3.5xlO~8 keV/QmU

trQPPed recoiHon

83Eん4 Rudd,M.E. DuBo了s,R.D. Toburen,L.H. RQtCliffe.C.A. Got fe,T.V.

Phys. Rev. A 28 く1983) 3244-3257

Cross sections for lonizQt盲on of gQSeS by 5 - 4000 keV protons Cnd for

･eLectron capture by 5 - 150 keV protons

=◆+ B-,=0(B= =e, Ne. Ar, Kr, =,. N,, CO. 0,. C=4. CO2)

condenser plate method

5 - 15O keV/QmU

83E415 SQkisQkQ,M. HcLnQk;,H. NQgQi,N. Hor;uchT,T. Konom;,Ⅰ. KusQkQbe,T.

J. Phys. Soc. JQPQn 52 (1983) 716-717

A stQtisticQL model for couisions of multiple electron trcLnSfer

Krq◆(q=2-9)十Kr -, Krくq~2'+. Krl◆くi=卜5)

0.29 keV/qmu

multipLe electron transfer

83Eん6 SchlcLChter,A. SteQrnS,J.W. GrQhQm,W.G. Berkner,K.H. Pyle,R.V. TQn;s.J.A.

Phys. Rev. A 27 (1983) 3372-3374･

Electron capture for fast highly chQrged ions in gas targets;

Gn emPirrcQL scQL了ng rule

300
-

8500 keV/Gnu

totd cross section; scQling tow

83Eん7 Schuessler,H.A. Holder,C.H. Sing,0.

Phys. Rev. A 28 く1983) 1817-1820

0rbiting charge trQnSfer cross sections between He◆ ;ons cLnd cesium

QtOmS Qt near-thermcLHon-atom Qnerg;es

He'. cs -, He(1s2, 1s2s, 1s2p)

trQPPed techn;que

3.9xlO-5 - 2.4.xlO~▲ keV/Qmu

83E:ん8 Shields.G.C. MorQrLT.F.

｣･ Phys. B 16 (1983) 359ト3601

S‡ngle-Cnd double-electron trQnSler recICtions of ground Cnd metqstQble

stQte Ar2◆ 7ons

Ar2'+ B -> Art, Arc (a = 02, N2, CO- CO2, C=与. C2=6)

TOF

O.1 - 0.175 keV/QmU
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totQL cross section

83E4･9 Stevens.J. Petersen.R.S. PouQCk,E:.

Phys. Rev. A 27 く1983) 2396-2ふ02

Electron capture -n smQu-angle Ar2◆ + Ar couis;ons

Ar2+. Ar -, Ar'(2p)十Ar'(3s23p4nl)

energy Loss/gQ;n spectroscopy

O.0725 keV/qmu

scQttering QngLe 0-1; retQtive cross.section

83E50 TerQSQWQ.M. Gray.T.J. HQ.gmQnn,S. HQu.J. Newcornb,J. Peprn;Her.P.

Richq｢d,P.

Phys. Rev. A 27 (1983) 2868-2875

Electron capture by Cnd electron exc;tq･t;on of tw?-electron fluorine

ions incident on helium

F･7'(1s2s 9s). =e -, F6'(1s2s2p 4p)

X-roy spectroscopy

315 - 2100 keV/ュmu

totQI cross section

83E51 Winter,H.

J. Phys. B 16 (1983) L521-523

Comments on 'rQdiQtive decoy Of Lithium-uke ions fuuowing exchQn9e

cou7s7ons of 3 keV/QmU C4'w;th =2W

c4'十=, -, C3+(nt)

VUV photon spectroscopy

3 keV/QmU

83E52 Winte｢.H.

Phys. Scr;pta T3 (1983) 159-162

E:mpir言cQL state-Selection rules for electron capture in low

energy-ion-QtOm COuisions

Ne◆, Ne2', o◆十Li -, Ne(nl), Ne◆(nl), 0(nl)十L.i◆

energy-Loss/gain spectroscopy

7 - 25 keV/Qmu

83E53 YQn,P.G. van der Woude,R･ DijkkQmP,D･ de Heer,F･J･

Phys. ScrTptQ T3 (1983) 120-123

Electron cQPture 了nto excited states in collis言ons between mutt;ply

chQrged ;ons Cnd QtOmS

=e2+, cq◆, oq'くq=1,2.3). L=, =e', C(q-り◆, ○(q-り十(nl);

cq., oq'･ H, -, C'q-1)+, dq-1h(nL)

photon em;ssion spectroscopy

l - 37.5 keV/QmU

84E 1 Andersen,L.H. Frost,M. Hvelplund.P. Knudsen,H. DQtZ.S.

Phys. Rev. Letters 52 (1984) 518-521

CorreLQted two-electron effects ln highly charged ion-atom COuis了ons:

trQnSfer ionization Cnd transfer excltQt了on in 20-MeV Au15◆ + He

couisions

Au15'+ He -> Aul小十He'; Au13◆ + He2◆

Electron em;ssion spectroscopy coincidence w;th †inQI proJ'ect†le

chqr9e Stqte

3939.0 keV/QmU

84E 2 AnhoLt.R. AndriQmOnje,S･A･ Morenzon了,E･ Stouer,Ch･ MoLitoris,J･D･

Meyerhof.W.E･ BormQn,H･ ×u,J･S･ Xu,Z･Z･ RQSmuSSen,J･○･ HoffmQnn,D･H･

Phy8. F?ev. Letters 53 (1984) 234-237

0bservQt;on of rod;Qtive ccLPtUre ‡n reLQtMstic heQVy ion-atom

coMsions

Aq+.B-,A(q-1h.hu.B'(q=z.z-1;A=×e,LQ,U:
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B = 自e一丁q)

X-roy SPeCtrOSCOPy
105 keV/Qmu

REC cross sect;ons; QngUIQr districutibn

8んE 3 Astner.G_巳QrQny,A. CederquTst.H. DQnQred.H･ H,Jldt,S･ Hvetplund,P･

Jo卜nson,A. Knudsen.H. Lit)'eby,L. Ren†elt,K.G.

J. Phys. B 17 (･1984) L877-883

Absolリーe cross.Sections for muttieLectron processes -n low-energy

Arq'- Ar couis言ons QS measured w;th a new teChn了que

Arq'+ Ar -> Arr+ + Are+ + (r+s-q)e

TOF

O･45×q keV/QmU

recou ;Uns

84E 4 AumQyr.F. Fehrnger.M. Winter,H.

J･ Phys･ a 17 (1984)ん20l-4211

InelQSt;c H◆ - Li(2s) couis;ons (2-20 keV); II･ electron capture

;nto H(2p) Cnd H(3t) subsheus

H◆ + Li(2s) -> H(2p), H(3s, 3p, 3d)

photon spectroscopy

2 - 2r) keV/qmu

84E 5 Bqhrir'･ゝ･.A. HerteL,Ⅰ.V. Meyer,E. Schmidt,H.

Phys. Rev. Letters 53 (1984･) 1433-1436

PoIQr了zQtion dependence of resonQnt Charge trQnSfer in low energy

collisions of NQ'with LQSer-excited NQI(3p)

NQ''NQ'(3s. 3p) -> NQ(3s, 3p) + NQ'

E. photon spectroscopy; T. MO model cGLcuIQt盲on

O.045 - 0.075 keV/QmU

potQr[zqtFon measured

84E 6 BQPt;st,R. Bonnet,J.J. ChQuVet,G. DescIQUX,J.P. Dousson,S. H;tz,D.

J. Phys. a 17 (1984) L4171421

polcLtlsQtion of light emitted after charge ,(rQ.nSfer from =2 tO C小

ions

c小･ H∧ -, C8◆(31m() ･ H{rl

･ photon em了ss了on spectroscopy

O.3 - 3 keV/QmU

84E 7 BerkowTtz,K. Zorn.J.C.

Phys. Rev. A 29 く198ん) 611-616

ChQrge trQnSfer ;nto the metQStQble 2s level of hydrogen by protons

couiding with K Cnd NQ

H' + K. NQ -> H(2s)

g｢owth

O.5 - 2.5 keV/Qmu

8んE 8 BoeuQQrd,A.

F'OM Institute for Atomic Cnd Molecular Physics Report No.58.2/+5

Electron capture into =e2'- Li coLusions Qt O･55 -

10･O keV

He2+ - u -> He'(nl)

photon spectroscopy
O.138 - 2.5 keV/qmu

8iE g BordenQVe-Montesqu7eu.A. Beno盲卜CQtth.P. Gle了zes,A. McLrrQkchi,A.I.

Dousson,S. H;tz,D.

J.Phy8. B 17 (1984) L127-131

Auto;onfsQt-on of N5'(nlnfL') w了thEn=2.3,んQnd n-≧ n measured by

electron spectrometry fn couisions of N7◆ with =e Cnd =2, Qt 4･9

keV Qmu-1

-35-



N7'十=e一=, -, N5'(nln-lt)十He2', =22'(n=2,3,4; n-≧ n)

eLectron em;ss7on spectroscopy

4.9 keV/QmU
●

8んEIO BordenQVe-Montesqu;eu,A. BenoiトCQttin,P. Gle言zes,A. MQrrQkchi,A.I.

Dousoon,S. Hitz,D.

J. Phys. B 17 (1984) L223-227

Two-electron capture into QUtOionising conf;gurQt了ons N小(1snln'l-)

with n=2･3,4 Cnd n'三∩, Observed by electron spectrometory in

collis了ons of N6'(1s) with =e Cnd =,, qt 4･2 keVcLmU-1

N6+ + =e. H2 -> N4+(1snln-l') + =e2+. =22◆ (n=2.3.4 ;n-≧ n)

electron emission spectrosocpy

4.2 keV/QmU

84･El 1 BrQZUk,A･ D7)'kkQmP,D. Drent)'e.A.G. de ‖eer,F.J. Winter.H.

J. Phys. B 17 (1984) 2489-2505

MeQSUrement Of metcIStQble frQCtrOnS言n multiply chQrged ion beams by

ion exc言tQt了on ;n core-conserving electron ccLPtUre

c2◆, Nつ■, o4+. N2ト + Li -> C'. N2', o3', N+十L;I

photon emiss了on spectroscopy

l.665 (C2+). 1.43 (N3'), 1.25 (0▲'), 1.43 (N2') keV/QmU

84E12 BrQZUk;A･ W;nter,H･ DijkkQmP,D. BoeuQQrd,A. de ‖eer,F'.J. Drentje,A.G.

Phys･ Lett. 101A (1984) 139-14-I

Absolute emission cross sections †or detect;on of pLQSmQ impurity ions

with QCt;ve neutral uthium beam diQgnOStics

cq', oq'. Lい, C(q-n'. 0(q●-n'十Li◆ (q - 3.4,5.6 ; q-= 4,5.6,7)

photon emission spectroscopy

l.66,2.5 (Cq' + Li); 1.25,1.88 (Oq' + しり keV/Qmu

84E13 de Bruijn.D.P. Neuteboom,J. S;dis,V. Los,J.

Chem. Phys. 85 (1984) 215-231

A detQRed exper盲mentQI study of the dissoc;Qtive charge exchange Of

H2'with Ar, Mg, NQ Cnd Cs targets Qt keV energies

H2'+ B-,H2'(B=Ar, Mg. NQ. Cs)

growth

O.75 - 3.75 keV/GmU

84Elん DiJ'kkQmP,D. BrQZuk,A. DrentJ'e.A.0. de ‖eer,F.J. Winter,H.

J. Phys. B 17 (1984)与371-4385

singLe-electron capture ntO CQ'(n,I) subsheus 7n Cム◆ - Li

couisions (20-80 keV)

c4+ + L; -> C3+(nL) + Liヰ (n<=7)

photon em了ss了on spectroscopy

O.8 - 6.7 keV/qmu

84･E15 Dm汁｢iev,I.S. Vorobev,N.F. KonovQLovQ.Zh.M. NTkoIQeV,V.S.

NovozhilovG.V.N. TepLovQ,YQ.A. FQinberg,Yu.A.

Sov. Phys. -JETP 57 (1984･) 1157-116ん

Loss Cnd capture Of electrons by fQSt ions Cnd cLtOmS Of he=um ;n

vQr;ous mod;a

He2'; He'. B -, He', HeO; HeO(a = He, Ne, N2, Sr)

E:. growth; T. modifTed OBK

331 - 2070 keV/QmU

84･E16 DuBoTs,R.D.

Phys. Rev･ Letters 52 (1984) 234･8-2351

ELectron production in couis言ons between Light ions Cnd rare gases;

The 7mportQnCe Of the charge trくユnSfer Cnd c[irect 言onizQt言on chcLnneLs

H'. He'+ B-' HO, HeO+BT'(B= Ne. Ar.Kr)

coinc了dence between HO, HeO Cnd BI'ions
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15
-

100 (H);与
- 25 (He) Rev/Qmu

84E17 DuBo;s,R.D. G†ese,J.P. Cocke,C.L.

Phys. Rev. A 29 (198ん) 1079-1082

Contribut[on of electron capture tO 2p-vQCQnCy PrOduction 言n

p
- Mg couis;ons

H'. Mg(2p) -, HO. Mg(2p-1); H. Mg(2p-1)

growth

25 - 80 keV(QmU

84E18 Gould.H. ere;ner.D. Lindstrom,P. Symons,T･J.M. CrQWford,H･

Phys. Rev. Letters 52 (1984) 180-183

ELectron capture by U91'Qnd U92'Qnd ion盲zQtion of ∪90+ Cnd Ugl◆

u91', ugか十B -, U90', ∪91'(B = C, Cu, TQ)

g｢owth method

4xlO5 - 9.6xlO5 keV/QmU

84E19 GrQhQm,W.G. Berkner,K.H. Pyle,FLV. SchlQC'nter,A.S. SteQrnS,J･W･

TQn;s,J.A.

Phys. Rev. A 30 (1984) 722-728

ChQrge trqnSfer cross sections for mult了ply charge Tons couid;ng w;th

gQSeOUS targets Qt energies from 310 keV/QmU tO 8.5 MeV/Qmu

Aq+ + B -> Aくq-I)', A(q-2)+, A(q+1h (A = C, Ar, F･e, Nb. Pb:

q
= 6-59; B =H2. He, N2, Ne, Ar, Xe)

g｢owth

310- 850O keV/Qmu

totQI cross section

8んE20 日QnCLk7.H. KusQkQbe,T. Horiuchl,T. Konomi.Ⅰ. NQgQi,N. YQmGguCh言,T.

ScLk?sQkQ.M.

Mem･ FQC. Eng･ Kyoto Unrv. 46 (1984) 卜17

ChQrge transfer cross sections for mul上;ply chQrged slow Ne. Ar. Kr Qnd

Xe 言ons on various gas tq.rget8 ⅠⅠ.molecuしQr gas targets

Aq'.a -, A(q-k)'. Bk'(A =Ne, Ar, Kr, Xe : q=2-ll ;

B = H2, N2, CO2. CH', C2H6, C3H8 ; k=l-5)

growth

O.15 - 3 keV/Gnu

84E21 日eckmQn,∨. MQrtin,S.J. JQkcLCky.J. PouQCk,E.

Phys. F?ev. A 30 (19841) 2261-2263

Electron capture in H'+ H2

=◆ + H2 -, =(1s). =,'(2∑g')

TOF meth()d

l -

3 keV/Qmu

probQbmty QS JQ †unct了on of scQttered cLngle

84E22 日owQld.A.M. Miers,R.E. Auen,J.S. Anderson.L.W. LFn,C.C.

Phys. F?ev. A 29 (1984･) 1083-1087

ChQrge-ChQnging cross sections for 1 - 25 keV H(1s) incident on a

NQ-VQPOr target

tl(ls) + NQ -> H', H-

g｢owth

l - 25 keV/Qmu

totQL cross section

8んE23 11uber,B.A. KQhLert,H.J.

J. Phys. B 17 (1984) L69-74

on the fmportQnCe Of metQStQble Ne2'(1D2) ;ons in charge-Chqng;ng

Ne2◆ - xe couisions

Ne2'. xe -'Ne◆+Xe';Ne†+ xe2++e

energy-Loss/-gQln spectroscopy
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2xlO-2, 5xlO-2 keV/Qmu

84E2与 Huber.B.A. KQhLert,H.J. WlesemQnn,K.

J. Phys. B 17 (1984) 2883-2895

Study of electron capture reactions by means Of double trQnSLcLtionGI

spect｢oscopy

Ar3', Ar3''十Ar -> Ar2''十Ar'

doubLe trQnSIQtionQL spectroscopy

O.015 keV/Gnu

8んE25 IwQi,T. KQneko,Y. KimurQ,M. KobQyQSh;,N. MQtSumOtO,A. OhtQni,S.

Okuno,K. TQkQg;.S･ TQWQrQ,H･ Tsurubuch?.S･

J. Phys. B 17 (1984) L95-99

The dependence on Rc o7' cross sections for one-electron capture by

sll'. s18'clnd Krq'(q=7-25) ions from He

sll', s13', Krq'(q=7-25). =e -, Slo†, s12'. Kr'q-1'十. =e'. △E:

trQnSIQtionGt energy SPeCtrOSCOPy

lxq/M keV/QmU

totQL cross sections v8. CrOSS盲∩9 rQd;us

84E26 Jouy,A. Wohrer,K. Chet言ou;,A･ Rozet,J･P･ StephQn,C. Dube▲L･J･

J.Phys. a 17 (1984) 235-242

TotQL chQrge trQnSfer cross sections for 400 MeV bare Fe26+ ;ons

coこIid了ng with He. N2, Ne Cnd Ar targets

Fe26'+ He, N2'Ne, Ar -> Fe25'

LymQn X-rCLyS

7140 keV/Qmu

totQI cross section

8Z[E27 JustiniQnO,E. Cocke.C.L. Gray.T.J. DuBois,FL con.C･ WQggOner,W･

Schuch.R. Schmid卜Bocking,H. Ingwersen,H･

Phys. Rev. A 29 (1984) 1088-1095

TotQI cross sections for electron capture Cnd trQnfer ion言zQtion by

highly stripped, slow Ne, Ar, Kr Cnd Xe proJ'ectiles on helium

Neq', Arq･, Krq', ×eq+ + He -> Ne【q-I)◆, Ar(q-か.

Kr(q-り+, xe(q-n+ (i= ト2)

(0.25 -

1.0)xq/M keV/QmU

recoiL ion sources; total cross sections

84E:28 KQmber,E.Y. Brenton.A.G. Beynon,J.H.

J. Phys. a 17 (1984) 4919-4933

single electron capture COltisions of ground Cnd metQStQble N2◆● ions

with atom;c Cnd molecular gases

N21 N2‥十日e. Ne, Ar, Kr, ×e. H2. N2 -> Ne◆

trQnSIQtionQt energy SPeCtrOSCOPy

O.43 keV/Qmu

no cross sections given

84E:29 KQmber,E.Y. HQSted,J.B.

VQCUUm 34 (1984) 63-65

E:nergy toss spectrQ for s了ngle electron capture in Ar3'- =e

colus了ons

Ar9' - He -> Ar2'+ H十 + △E

energy Loss spectroscopy

O.03 keV/Qmu

no cross section

84E30 KQSe.M. Kikuch;,A. YQgish;tQ,A. NQkQ;,Y.

J. Phys. a 17 (1984) 671-677

singte･ cLnd double-electron capture Cross Sections Tor Ne'in He･ Ne

Qnd Ar
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8んE31

Ne2'. He, Ne, Ar -'Ne', NCO

9rOWth

25 - 150 keV/Qmu

totQL cross sect;on

KQtQyQmQ,l･ Berg.G･P･A･ HulimQnn,W･ MQrtin,S･A･ Me言ssburger･I

AeLert,W. Rogge,M. Romer,J.G.M. RQ;n,J.L. Zemto.L. GQuI,G･

J. Phys. B 17 (1984) L23-28

High energy electron capture Cnd stripping in gas tQrgetS

8=e?+ + N2, Ne, Ar -> =e

QttenUQt盲on method

2xlO▲ - 4xlO{ Rev/GmU

84E32 KheyrQndish,H. Armour.D.G. Jones,E.J.

VQCUUm 34 (1984) 269-273

The measurement Of charge trQnSfer cross sections for Q VQriety of ions

on Q;r Cnd argon

A'+a->A(A=Sb, As, In.P,N2, 02.N,0,Ge. Cr,Fe;

B = Q;r, Ar)

9rOWth

O.08 - 2.9 keV/Qmu

84E33 McCuLLough.R.W. Wilk7e.F.G. G;Lbody.H.a.

J. Phys･ a 17 (1984) 1373-1382

stQte-Selective electron cQPture by stow C2+ Cnd C3+ ions in atom;c

hydrogen

c2'十H -> C'+ H◆; C3'+ H -> C2'((2s3s)8s,

(2s3p)9pB, (2p)2 1s,く2p)21D). =◆

energy-Loss/gQ;n spectroscopy

5xlO-2 - l.5 keV/Qmu

84E34
.
Newcomb,J. DiuinghQm,T.R. HQu.J. VQrghese,S.L. PepmMer,P.L.

R;chord,P.

Phys. Rev. A 29 (1984) 82-91

Electron capture by metQStQble proJ'ectiles on He Cnd Ne

F･'7◆(1s2s 8s) + He. Ne -> F6+

Auge｢ electron

･315
- 789 keV/qmu

84E35 N始Lsen,E.H･ Andersen,L･H. BQrQny,A. Cederqu7st,H. Hvelptund.P･

Knuds占n.H. MQCAdQm,K.a. Sorensen,J.

J. Phys. a 17 (1984) L139-1んん

Energy-gcLin spectroscopy meQSUrementS Of single-electron capture by

Ar6+ in Ne Cnd Ar

Ar6'+ Ne, Ar -> Ar5'(nL)

energy-gQ7n spectroscopy

O.0025 - 0.025 keV/Qmu

totQI Cnd pQrtiQI cross Section

8iE36 NikuLin,∨･K･ DijkkQmP.D･ Gordeev,Yu･S･ SQmOylov.A.V. de ‖eer,F'.J.

J. Phys. B 17 (1g84) L72卜725

ELectron capture -nto exc;ted pro)･ectile states in 6 - 100 keV Ne4'-

Ne couisions

Ne4'. Ne -, Ne8†(2p2, nl); Ne2'(2p2. nl2)
0.25 - 6.25 keV/QmU

84E37 0htQni.S.

ELectronic Cnd Atomic Couis7ons (eds. Eichler.J. HerteL,I.V.

StoLterfoht,N. (North-HouQnd. Amsterdam)) (1984)

One-electron capture by highly stripped ion8 from helium atoms

cq', Nq', Oq'+ He -> C(q-1)', N(q-1)', ○(q-n'十He◆
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encrgy-loss/-gQ!∩

84･E38 Peterson,J.R. BQe,Y.K.
.

Phys･ Rev. A 30 (198ん) 2807-2810

Product stQteS Of H{, H2◆ cLnd 02+ electron capture in Cs

D{; D{; 02◆十Cs -, dissociQt盲ve chQrge transfer

energy QnQtyS言s

O.3 keV/qmu

8与E39 Roncin,P. BorQt.M. LQurent,H. Pomm;er,J. Dousson.S. Hitz,D.

J. Phys. B 17 (1984) L521-525

T;QnSfer ionizQt;on Cnd two-electron capture Processes in N6+ - =e

collisions Qt 3 - 34･ keV energies

Ne6◆ ･ He -> Ne5+ (n=3.A)

energy-gQin spectroscopy

O.1 keV/GmU

QnguLQr dependence of energy-gQin spectra; contribution of

two-electron cQPture Cnd trQnSfer ion一之Qtion

84･E4･O Schrne;ssner,C. Cocke.C.L. MQnn,R. Meyerhof,W.

Phys. Rev. A 30 (198ん) 1661-1671

E:nergy-gain spectroscopy studies ol electron capture from he=um by

sLow mutt;ply charged neon ;ons

Neq+ + =e -, Ne`q-I)I (q=3-8)

energy-Loss/-gcL;n

3.5xlO-3 - 2.6xlO12 keV/QmU

84E4･1 Sorensen.J･ Andersen,L.H･ HveLpLund.P. Knudsen,H. Lil)'eby,L.

Nfelsen,E.H.

J. Phys. B 17 (1984)ん743-4756

Cross sections a(nL) for electron capture COLus;ons between medium

velocity, highly chcLrged ions Cnd molecuIQr hydrogen

Auq+ ･ H2 -, Au(q-U'くnl)十日.I(q=12-18)

photon em了ss了on spectrosccpy

lOO keV/qmu

8んE42 Szucs.S. KQremerQ.M. TerQO.M. BrouiuQrd,F.

J. Phys. a 17 (1984) 1613-1622

Exper;mental study of the mutucLl neutrQLizcLt;on of H◆ qnd H-

between 5 qnd 2000 eV

H◆ + H~ -> H + H

merging becLm technique

5xlO~8 - 2 keV/QmU

84Eん3 TQn;s,J.A. Bernste7n,E.M. GrQhQm,W.G. Stockli,M.D. CIQrk,M.

McFQrlQnd,R.H. MorgQn.T.J. Berkner▲K.H. SchLQChter.A.S. SteQrnS,J.W.

Phys. Rev. Letters 53 (198ん) 255ト2554

ResonQnt electron trQn8fer Cnd excltcLt盲on in two- three- Qnd four

etectron cQq'Qnd Vq'ions cou;ding with helium

cQq+(q=16-18), Vq'(q=19-21). =e -, CQ(q-1)+, c(qll)+

RTE

2500
-

9000 (CQ). 3530 - 9000 (V) keV/Qmu

84E44 TcLnis,J.A. Bernste†n.E.M. Stockli,M.P. GrQhQm,W.G. Berkner,K.H.

Mclrkev7ch.D.J･ McFQrLQnd.R･H. PyLe,R.V. SteQrnS,J.W. W;uistJ･E.

Phys. Rev. A 29 (198ん) 2232

CorreLQtions between charge-ChQng7ng interact;ons and pro)'ect了Ie Kα-

x-roy em;ssion 7n Ar 十 Xe cou;s7ons

Arq'. xe -, Ar(q-n'(q=15, 16, 17)

coinc了dence between x-rays Cnd pro)'ectiLes

40〔10 - ん500 keV/QmU
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84Eん5 TQWQrQ,H.王wQi,T. KQneko,Y. KfmurQ,M. KobQyQShi.N･ MQtSUmOtO,A･

OhtQni,K. TQkQgi.S. Tsurubuch-,S･

Phys. Rev･ A 29 く198ん) 1529-1532

Energy-spectroscopy studies of electron-cCIPtUre Processes Of

low-energy, hlghty stripped F Cnd Ne ions了n cou言sions

Fq◆十日e -, F(q~小十He◆(q=6,7,8);

Neq'十He -, Ne(q-1)'十日e'(q=7.8.9)

energy-loss/gQn 'spectroscoPy

lxq/M Rev/qmu

84E416 VQrghese,S･L. WQggOner,W･ Cocke,C･L･

Phys. Rev. A 29 く198ん) 2453-2ん56

ELectron cQPtUre from tith7um by protons Cnd he=um ions

H◆, He†, He2'. Li -, HO, HeO, He'

growth

O.257 - 3.85 (H), 0.06 - 2 (He) keV/Qmu

84･E:47 WcLggOner,W. Cocke,C.L. VQrghese,S･L. Stockli,M･

Phys. Rev. A 29 (198/+) 2457-2462

E:xperimentQI cross sections for electron cQPtUre from L7th;um by stow.

hfghLy chQrged, rare-gas Pro)'ectiles

Neq', Arq+. Krq+, Xeq'+ u -> Ne(q-1)', Ar(q-u',

Kr(q-H', xe(q-" (q=2-10)

Li-oven

(0.1
-

1.0)xq′M keV/qmu

84Eん8 WcLttS.M.F. Angel,G.C. Dunn,K.F. GiLbody,H.B.

J.Phys. a 17 (1984) 163ト1635

ChQrge trQnSfer Cnd ion言zQtion言n cou;sions between Li■ ions

L了◆ + L盲◆-> Ll●+ L了2◆+e; Lip+ Li2.

crossed beclm technique

O.053 - 0.24 keV/QrnU

8んE49 WiuiQmS,I.D･ Geddes,J. Gitbody.H.a.

J.Phys. a 17 (1984) 1547-1558

Electron capture, Loss Cnd excitQtion in couisions of H+, H(1s).

H(2s)'Qnd H~ in atom-c oxygen

H◆十B -> HO(total. 2s); H(1s)十B -'H◆, HOく2s), H-;

H(2s) ･B->H', H-(a: 0,02)

growth

2.5 - 25 keV/Qmu

lr tube furnace

84E50 Wohrer,K. Chetiou7,A. Rozet,J.P. Jouy.A. StephQn,C.

J. Phys. B -(7 (1984) 1575-1587

K-K (rQnSfer cross sections 7n near-Symmetric Fe26'ion-atom

coui8ions Qt けHermedrQte Velocity

F･e26'+ a -> Fe25'(ls) + B(1s-1) (a = Ar, Kr. Zr, Ag. Sn)

x-｢qy spectroscopy

7142 keV/Qmu

8んE51 Woods.C･J･ So field,C･J･ Cowern.N.E:.B. Murreu,M. Draper,J.

J. Phys. a 17 (19.8与) 867-878

CompQrison of charge-ChQnging cross sect了ons了n gaseous Cnd soL了d

tQrgetS

cq'十B -> C(qin+くq=4-6 ; -=1,2 ; B= cQrbon fo;I, C=▲,

C2H6, C2日`, C2日2)

growth

3000 keV/qmu
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85E 1 AtvQreZ,I. C‡sneros,C. MorQles.A. MorgQn,T.J.

Phys. Letters, 109A
事(1985)

268-270

=~ 1ormQtion言n =0 + Mg couision5

=o.Mg-, =･･

g｢owth

l.0 - 5.0 Rev/qmu

85E 2 Andrews,M.C. McDQnieL.F.D. DuggQn,J.L. MilLer.P.D. Pepmiuer.P.L.

KrQUSe.H･F･ RosseeL.T･M･ RQyburn,L･A･ Mehto,R. LQPicki,G.

NucL･ Instr. Meth. ;n Phys. Res. B 10/ll (1985) 186-189

M-sheu electron capture Cnd direct ionizQtion of gold by 25 MeV carbon

qnd 32 MeV oxygen ;ons

c6', o8◆. Au -> C5', o7'+ Au. (3L-I)

x-roy COincidence

2000 keV/emu

85E 3 AndriQmOn)'e.S･ Chem7n,J･F. Rofurrer,J･ SQboyQ,B･ Schenrer,J･N.

Belkic.Dz･ GQyet,R･ SoLin,A･ LQurent.H. SchQPirQ,J.P.

J. Physique 46 (1985) 349-353

ELectron cQPtUre from the krypton M-sheu by MeV proIJnS

H◆ + Kr -> HO(1s) + Kr◆(3【~1)

E･ xイQy COincidence,I T. CDW

2000 - 3000 keV/qmu

85E 4 AumQyr,F. LQklts.G. Hus盲nsky.W. winter,H.

J. Phys. B 18 (1985) 2493-2501

InelQStic H◆ -

Li(2s) couisions (2-20 keV).･ ⅠⅠⅠ･electron cQPtUre

into the Hく28) subsheu

H' + u(2s) -> H(2s)

photon spectroscopy

2 - 20 keV/Qmu

85E 5 AumQyr,F. Wnter,H.

Phys. Rev. A 31 (1985) 67-71

TotcL single-electron capture Cross Sections for impact Of H◆.

H2◆. He.. Cnd Ne◆ (2-20 keV) on Li

A'. Li(2s) -,AO(A主=, =,,=e, Ne)

growth

2 - 20 (H) keV/QmU; 0.1 - 1 keV/QmU

totQI cross section

85E 6 AumQyr,F. Winter.H.

J. Phys. a 18 (1985) L741-746

Exc了tQt盲on by impact Of He◆ (2-20 keV) on L盲(2s)

He'+ Li(2s) -> He(total, 2p, 3p)

photon spectroscopy

O.5 - 5 keV′q一丁IU

85E 7 BQe,Y.K. Cogg;OIQ,M･J･ Peterson,J･R･

Phys･ Rev. A 31 く1985) 3627-3632

ChQrge transfer of 50 eV
- 4 keV H◆, H2'. H{, N◆ Cnd

N2◆ ln Cs; QbsdLute cross sections

A'.cs-,AO(A=H.H,,H3,N,N2)

QttenUCLtion method

O.05 - ん keV/QmU (H); 0.025 - 0.28 keV/Qmu

QttenUGtion cross sections dom;noted by s;ngle electron capture

85E 8 BQrQny.A. Astner,G. Cederqu;st.H. DQnQrd.H. HuLdt,S. HvelpLund,P.

Johnson,A. Knudsen,H. L托)'eby,L. Rensfeh,K.G.

卜山cl. Inst｢. Meth. in Phys. Res. B 9 (1985) 397-399
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Abt<olute cross sect;ons for mutt卜etectron Processes in low energy

Arq - Ar couis;ons; compQr7son w;th theory

Arq'. Ar -, Ar(q-k)'. Ar(k'n)◆ (q=4-8 ; k=卜5.･ n=:0-3)

co言rIC盲dence technique

O･045xq Rev/Qmu

85E 9 BendQhmQn,M. BtlmcLn,S. Dousson,S, Hitz.D. GQyet,R. Hqnssen,J･ HQret,C･

SQlれA.

J. de Phys. 46 (1985) 56ト572

E:lectron capture from atomic hydrogen by multiply charged ions in Low

energy couisions

Aq'+H->Aくq-1)++H◆(A=B, C, N. 0, F,Ne; q=4-10)

0.25 - 50 keV/Qmu

moLecuLQr CQIculQtion w;th trQnSIQt;onQl factor

85EIO BLimQn,S. Bonnet,J.J. BordenQVe-MonleSqU-eu.A･ Dousson,S･ DruettQ,M･

Hitz,D. MGyO,M.

Nucl. Instr. Meih. n Phys. Res. B 9 (1985) 37l-376

RQdiQt;ve decoy fouowing low energy charge exchange COu;sions Qt the

AGR王PPA fQCility

Ne8'. o8十, AL8'. =,, -, Ne7'(nl), 0ワ◆(nt),Al7◆(nl)

x-roy, VUV photon spectroscopy

l.56
-

3.84 keV/QmU

grQZing inc;dence spectrometer; cystQI spectrometer

85El l Bonnet,J.J. FLeury,A.F'. Bonnefoy,M. Pol言t7s,M.F. ChQSSeVent,M.

BurnQn.S. Dousson,S. Hitz.D.

J.Phys. a 18 (1985) L23-27

Electron cQPture汁ItO'different (nl) 8tQteS in slow couisions of

Ne8◆ pro)･ectiles on =e Cnd =2 targets

Ne8■. =e, =2 -, Neワ■(nt). =e+, =2+

photon em;ss;on spectroscopy
l - ん keV/Qmu

85E12 BordenQVe-Montesquieu.A. Benoi卜CQttin.P. Gleizes.A. MQrrQkchi.A.Ⅰ.

Dousson,S. H;tz,D.

Nucl･ Instr. Meth. in Phys. Res. B 9 (1985) 389-391

Exper;mentcl cross sections for two-electron capture into nitrogen

QUtOionising states in Nq'(q=6,7) on He Cnd H2 COuis了ons Qt 10.5 q keV

N6'･7十+ =2, =e -, N▲◆･5'(nl, nrL-). n=2,3-4

electron spectroscopy

O･75xq keV/emu

85E13 BordenQ>e-MontesqufeU,A. Boenoit-CQtt;n,P. Gig;zes,A. Dousson,S. Hitz.D.

J. Phys. B 18 (1985) L195-199

0ne-electron capture into L卜L7ke QutO7on7z7ng N4'(1s21n-I-)

configurQtions by melLQStQbte N5'(1s2s Os) multichQrged ions in

COu;sions with He Cnd H2. Observed by electron spectroscopy Qt 3.ん

keV/Qmu

=5+ + =e, =仝-> N小(1s2Ln.I-)

eLectron spectroscopy

3.42 keV/emu

85E14 BrQZUk,AI Winter.H･.D;)'!くkQmP,D. de ‖eer.F.J. Drent)'e,A.G.

Nucl･ Instr･ Meth.了n Phys. Res. B 9 (1g85) 442-447

Subshel卜select言ve electron cQPtUre from I-thium by stow mult了ply

chQrged 貫ons

c小. Li(2s) -'C4'(n,l)
1.67 - 6.67 keV/omu

85E15 CQn,C･ Gray.T･J. Vqrghese.S.L. HQu,J.M. Tunnel,L.N.
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Phys. Re＼/. A 31 (1985) 72-83

Electron･-capture Cross Sections for low-energy h;ghty chcLrged neon Cnd

QrgOn ions from moLecuLQr Cnd QtOmic hydrogen

Neq'(q:2-7), Arq.(q=2-10) ･ H, h, -, Ne(q-u', Ar(q~1'◆

H-oven

(0.4 -

1.25)xq/M keV/QmU

85E16 Cederqu;st.H. Andersen,L.H. BQrQny.A. HveLplund,P. Knudsen,H.

N7elsen.E:.H. Pedersen,J.0.K. Sorensen,J.

J. Pnys. ら 18 (1985) 395ト3969

StQte-Select;ve s;ngLe- Qnd double-electron capture Processes ;n stow

c4'+ He, Ne, Ar cLnd Xe couis言ons

c小+ Ne, Ar, Xe -> C3◆ + Ne', Art, Xe◆;

co + He. Ne -> C2'. He2', Ne2'

energy-Loss/-gQin

O.0416 keV/Qmu

B5E:17 Chetiou盲.A. Rozet.J.P. Vernhet,D. Wohrer.K. Bouisset.P. TonQt了.A.

StephGn.C･

Nucl. tnstr. Moth.机Phys. Res. A 240 く1985)ん88-491

ChQrge exchange Process W;th low energy muLtichQrged ;ons; n,l

populqtions

AL12+. =e, =, -, AL‖◆ (n.1)

photon spectroscopy

10xq/27 (keV/Qmu)

LymQn SPeCtrQ Obsrved; Si(Li) used; reLQtive htens;ties

85E18 Chetiouf,A. Wohrer,K. Rozet,J.P. Vernhet.D. StephQn,C.

Nucl. Instr･ Meth. in Phys. Res. B 10/ll (1985) 134-137

High velocity capture Process in exc了ted states Of muLtichQrged ions

Ar18'+ N2 -> Ar17+(np); F･e26+ + He, N2 -> F･e25+ (np)

6250 keV/QmU (Ar); 7140 keV/emu (Fe)

n-distribution

85E19 Ciric.D･ BrQZUk,A. Di)'kkQmP,D･ de Heer,F･J. winter.H.

｣. Phys. B 18 (1985) 3629-3639

stQte-Selective electron. capture in C9+ - =. =2 COuis-ons

(o･7
- 4.6 keVcLmu-1) studied by photon spectroscopy

c3'+ H. H2-> C2'+H', H2'

photon em7ss7on spectroscopy

●0.7
- 4.6 keV/Qmu

85E20 C;ric.D. DijkkQmP,D. Vlieg.E. de ‖eer,F.J･

J. Phys. B 18 (1985) L17-22

Subshel卜selective electron cQPtUre Cross Sect;ons ln coLusions of

=e2◆ Qnd C4'w;th atomic hydrogen

c小. H -, C3'(nl) + H◆ (n=3,4); =e2'. H -, =e'(2p). =◆

へ1'oton emほ8了cln spectroscopy

l
- 7 (C小一H). 1 - 10 (He2-･-H) keV/Qmu

85E21 Ci｢ic,D. DijkkQmP.D･ Vlieg.E. de ‖eer,F･J.

J. Phys. a 18 (1985) 474･5-4762

SeLective electron ccpture nto He II (n,I) subsheus in collisions of

He2'w7th QtOm7c Cnd molecuLQr hydrogen

He2+. =, =,-, =+ (n.L)

photon spectroscopy

l.25
I 10 keV/QmU

85F22 CIQrk,M. BrQndt.D. Swenson.J.K. ShQfroth,S.M.

Phy8. Rev. Letters 54 (1985) 544-546

Non-resonant electron trQnSfer (ュnd pro)'ectite K-electron excitQtion in
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ion-atom COu7s王ons

silt' + He -> SilO十

9rOWth
469 - 2940 keV/Gmu

85E23 CIQrk.M. ShQfroth,S.M.

Nucl. Instr. Meth. in Phys. Res. a 10/ll (1985) 12ん1-127

ResonQnt trQnSfer･ Cnd excitcltion(RTE) cLnd non-resonant trQnSfer Cnd

exc言tQtion(NTE)
n S7'11+ on He couisions

sill' + He -> S了10'

coincldence with x-roy Cnd charge Changed pro)'ect盲Ie

535 - 3571 keV/QmU

85E24 CoggioIQ,M.J. BQe,Y.K. Peterson.J.R.

Phys. Rev. A 32 (1985) 784-788

single-electron-capture Cross Sections forト10 Rev Lil ions 1'n

QlkQune-earth vQPOrS

L-I + =g'CQ, Sr, BQ -> LiO

QttenUntion method

O.14 - 1.ん keV/QmU

totQt Cross Section

85E25 Cotte,P.H. DruettQ,M. MQrt7n,S. Den;a,A. Desesqueues,J. H7tz,D･

Dousson,S.

Nucl. Instr. Meth. in Phys. Res･ B 9 (1985) 743-46

uv spectroscopy of chQrge exchange COM;a;ons between N5';ons Cnd

H皇, He

N5'+ H2. He -> N4'(1sクnu

UV spectroscopy

O.8 -

3.57 keV/cmu

85E26 D;)'kkQmP.D･ BoeucLQrd,A. de Heer,F'.J.

Nucl. Instr. Meth. in Phys. Res. B 9 (1985) 377-381

single electron capture in slow =e2◆ - Li cou7s7ons

He2十- Li -> He'(n,l)

∨∪V spectroscopy

O.55 - 10 keV/Qmu

85E27 DijkkQmP,D. C;ric,D. de ‖eer,F'.J.

Phys. Rev. Letters 5ん(1985) 1004-1007

TotQt capture Cnd line-emission cross sections for C6', N7◆. o8●
一 日 couis7ons ;n the energy range

c6+, N71-, o8+ - H -> C5+(nL), N6+(nt), o7+(nl)

VUV spectroscopy

3
-

7.5 keV/Gmu

85E28 Di)'kkQmP.D･ C7r7c.D･ de He白r,ド.J. VHeg,E:.

Nucl. Instr･ Meth･ in Phys. Res. B 9 (1985)んO3-407

(n.1トsubsheu electron capture Cross SeCtions言n coufsions of C4+,

N5+ Cnd O6◆ w榊QtOmic hydrogen

c'', N5+, o6◆. H -> C3◆(n,I), N4'(n,i), o5'(n,i)

VUV spectroscopy

l - アkeV/qmu

85E29 Di)'kkQmP,D･ Ciric,D. Vtieg.E. de Boer.A. de ‖eer,ド.J.

J. Phys･ B 18 (1985) 4763-4793

Subshel卜selective electron cQPtUre in couisions of C小. N5+,

o6+ w;th H, H2 Cnd He

cム', N5', o6'. a -'C3', Ni', oS'(nL)

ph(､ton spectroscopy

O.5 - 12 keV/QmU

●
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85E30 D;)'kkQmP.D. Gordeev.Yu.S. BrQZuk,A. Drent)'e,A.G. de Heer,F.J.

｣. Phys. B 18 (1985) 737-756

Setective s;ngLe-electron capture into (n.i) subsheus 言n slow

couisions of C6+, N6+1 06◆ Cnd Nee+ with =e, H2'Qnd Ar

cL", N6', o6', Ne6'+ He
-'C5'(nL). N5'(nL), 06'(nL),

Ne5◆(nt). =e◆ ; c6'. N6◆, o6'十=2 -, C5'(nt).

N5'(nL). 05'(nL). =,'; 06●十Ar -, 05'(nL). Art

photon emTss了on spectoscopy

O.56
- 6.25 keV/QmU

85E31 DruettQ,M. MQyO.M. Bl言rnQn,S. MQrth,S. Hitz.D. Dousson.S.

De｢esquelles,｣.

J. de Phys. Letters 46 (1985) L869-873

Etude spectroscopfque de LQ COu7sion d-echcLnge de chQrge entre Ne8'

et He

Ne8'. He -> Ne7', Nee+

∨∪V spect｢ometer

2.4 - ん keV/QmU

emほsion cross section

85E32 DruettQ,M. MQyO.M. Cotte,P.H. MQrtin.S. Dousson.S.川tz.D. TrQn Cong,K.

Phys. Letters lO8A (1985) 338-339

AsoLute cross sections for electron capture ;nto (n.L) subsheus of N

vl by VUV spectroscopic study of the N6. - =e coLusion

N6◆十 He -> N5◆ (∩,l)

∨∪V 6PeCtrOrneter

4.2 keV/QmU

85E33 DuBoTs,R.D.

Phys･ Rev. A 32 く1985) 3319-3323

ChQrge transfer Cnd ionizQt言on of nth;um by protons Cnd helium ions

H', He2'. He'+ u -> HO, He', HeO

9rOWth

15
-

200 keV/Qmu

differentiQIs in Li charge States

85E34 DuBors.R.D. Toburく∋n,L.H.

Phys. Rev. A 31 (1985) 3603-3611

Electron capture by protons Cnd he=um Tons lrom lith;um. sodium Cnd

mQgneS7um

H+. He+'B -> HO, HeO: He2+ + ら ->ト1e◆. HeO

(B = u, NQ, Mg)

growth

2 - 100 keV/qmu くH); 1.3 - 66.7 keV/Qmu (He)

85E35 GrQhQm,W.G. Berkner,K.H. Bernstein,E.M. CiQrk,M. McF'QrLQnd,R.H.

MorgQn.T･J. SchLQChter,A.S. SteQrnS,J.W･ Stocku,M.P･ TQn;a,J･A･

J. Phys. a 18 (1985) 2503-2508

ChQrge State dependence of s言ngte electron capture Cnd loss cross

sections for highly stripped V ;ons in He Qt 8.55 MeV/QmU

vq'(q=18-23). =e -, V(q-1)◆

9rOWth

8550 keV/Qmu

totQL cross sect;ons

85E36 日Qu,J. RfchQrd,P. Pepm;uer.P.L. Gregory,D.C. M了uer,P.D. Mock,C.D.

Jones,C.M. ALton,G.D. Bridweu,L.B. Sof;Old,C.J.

Phys. Rev. A 33 (1985) 91ん-920

Energy systemQtrCS Of single-Cnd double- K-sheu vQCQnCy PrOductTon in

titQnium bombarded by chlorine ions
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ctq･十Tい'Ct(q-n', Cl(q-2)+十Ti◆(1s~1), T!2◆(1s-2)

X-roy spectroscopy

7 - 15 xlO8keV/QmU

85E37 日;ppler,R. FcIUSt.M. Wo川.R. Kle;npoppen,H･ Lutz.H･0･

Phys. Rev. A 31 (1985) 1399-14O41

poIQr;zQt7on stud;es of H(2p) charge-exchange eXCHQtion; H◆ 'Ar

cou;s;on8

日◆+ Ar -> H(2p). Ar◆

lineqr Cnd circutQr POLQr;zQr

l.5 - 3 keV

poIQrizo.t‡on ot scatter;ng angle of O･5 - 3･5

85E38 Huber,B.A. KQhLert,H.J.

J. Phys. a 18 (1985) 49l-4198

vibrQtionQl exc7tQt;on of H2◆ n electron capture COuS7ons of

xe2+ ond Are+ w;th -12

xe2+ + =2一> Xe'+ =2.(ソ); Ar8◆ + =2 -ラ Ar2+(nl) + =2◆(y)

energy-gQ;n/-toss

4.6xlO~5, 2.3xIC-4 (xe2'); 1.5xlO~1, o.75 (Ar3') keV/Qmu

85E39 日velplund,P. Andersen,L.H. BQrQny,A. Cederqufst,H･ Heinemeier,J･

Knudsen,H. MQCQdQm,K.a. Nielsen,E:.H. Sorensen,J.

NucL Instr. Meth. n Phys. Res. B 9 (1985) 42トム25

Energy-gQ盲n spectroscopy studies of stQt占-select言ve electron capture

for mutt;ply charged Ar recoil ions; comparison with the extended

cLQSSぎcd bQrrier model

Arq'くq=6-10). Ne, Ar, Xe -, Ar(I-H'(nl)

energy gQin spectroscopy-energy defect

O.025 keV/qmu

85E40 Jeuen-Wutte,∪. Schwe言nzer,J. VQnek,W. Winter,H.

J. Phys. a 18 (1985) L779-785

ScQtter7ng-angle-dependent trQnStQtionQl energy spectroscopy for

etectron cQPtUre by double charged ions

Ar2', Kr2+, xe2+ + He, Ne. Ar -> Ar', Kr., Xe'

trQnSIQtionQL energy spectroscopy

‡dent;ficQtion of vQr言ous reQCtion channel

85E41 Jones,M.L. Doughty,a.M. D盲目nghQm,T.R. Jones,T.A.

NucL Instr. Meth. in Phys. Res. a 10/11 く1985) 1与2-145

E:tectron capture by 20 -

150 keV protons on hydrogen gases

=● + co. cトー4, C2=6, CB=8 -> =O

growth

20 - 150 keV/Qmu

85E4･2 KQmber,E.Y. Brenton,A.G. Beynon.J.H. HQSted,J.ら.

J.Phys. a 18 (1985) 933-941

single-electron capture SPeCtrQ for couis了ons of Oかon =e. N2 Cnd

H2

o2●十=e, N2, =2 -, 0''(nL)

trQnSIQtionqt spectroscopy

O.125 - 0.38 keV/QmU

85E43 KQmber,E･Y･ Horm言s.W･G･ Brenton.A･G･ rlQSted,J.a. BQynOn,J.H.

J. Phys. B 18 (1985) 117-12ん

Double electron capture by Ar9+ from rare-gQS atoms

Ar3+十He, Ne, Ar, Kr -> Ar+十He2', Ne2', Ar2◆, Kr2･

enegy-loss/-gQin

O.2 keV/Gnu
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85E仏 Lee,A.R. Wl'Luoms.D.G. Butcher,E.C.

Phys･ Letters lO7A (1985) 218-220

Isotope effect了n electron cGPtUr宇 by protons into the 2s-stQte Of

hyd｢o9en

H+ + H2, D2 -> H(2s)

photon meQSUrement

8
-

16 keV/Qmu

no isotope effect †ound

85Eん5 Lembo.L･J. DQnZrnQnn.K･ Stouer.Ch･ Meyerhof,W.E. HQnSCh,T.W.

Phys･ Rev. Letters 55 (1985) 187ムー1876

0bservQt;0∩ `つf poLQr;zed opticQl rod;Qtion fouowing electron capture

into slow, highly ionized neon

4 keV Ne8'十 NQ -> Ne7◆(nL)

0.2 keV/QmU

85E4･6 MQrO.M. Hitz.D. DruetモQ,M. Dousson,S. DescIQUt^,J.P. BLimQnn.S.

Phys･ F?ev･ Letters 514 (1985) 317-319

Spectroscopy of AL Vul produced by low energy charge ChQngJng

cou;s;ons

At8◆ + =2 -> At7'

optfcQI spectroscopy
3 keV/GmU

85E:47 MQthur,D･ BcldrinQthQn,C. RQ)'gQrQ,F'･A･ RQleJ'Q,U.T.

J. Phys. B 18 (1985)ん795-4804

Electron capture Con;sions of Kr2'(3p) in =,

Kr2'(3p). =1, -, Kr◆

growth +
energy less sectroscopy

O.O12 - 0.06 keV/Qm!)

85E4･8 McAfee.K.a. HozQCk,R.S.

Phys. F?ev. A 32 (1985) 810-814

chQrge Q=d energy trQnSfe=n symmetric doubly chQrged Ar2'+ Ar

couis-ons

Ar2'(1s) + Ar -> Ar + Ar2●(9p)

trQnSIQtionQL energy spectroscopy

O.006 keV′GmU

energy spectra Only

85E4g McDQn†el,F.D. Toten,A. BhcLuQ,R.P. LQPfcki,G.

Nucl. Instr. Meth. A24. (1985) ん92-497

CQrbon K-sheu vQCQnCy PrOくJUCtion qnd K-K electron capture Cross

sect;ons for C･4
-

1･5 MeV H◆ ions incident on CH4 tQrgelLS

H' + C
->H(1s)

+ C'(1s-1)

Auger electron co;nc;dence

400 - 1500 keV/Qmu

85E50 Meyer'.F･W･ HowQLd,A･M･ HQVenel/.C･C･ PhQneuf,R･A.

Phys. Rev. Letters 54 (1985) 2663-2666

0bservQtion of Low-energy Z osciuot;ons in total electron capture

cross sections for bore Pro)'ect;i?S COu言d;ng w了th H Cnd H2

A王十. =. =2｣,A(z-1)十(A =C. N. 0, F, Ne)

growth

O.3 -I 3.0 keV/Qmu

totQI cross section

85E51 Meyer,F.W. 1｣owQLd,A.M. HQVener,C.C. PhQneuf,R.A.

Phys. R∈!∨. A 32 (1985) 3310-3318

Low-energy totqt electron capture Cross Sections for luuy stripped Cnd

H-1ik∈､ project;Les incident on H Cnd H2
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A之◆･(I一l)I+ =, =2 -> A(Z-H'･く之-2)'(A = C, N･ 0- F･ Ne)

H-oven

O.18 - 8.5 keV/QmU

85E52 MeyerhQf,W･E. AnhoLt.R. E;chLer,J. Gould,H･ Munger,Ch. Atonso,J･

Th始berger.P. Wegner,H･E.

Phys. Rev. A 32 く1985) 329卜3301

At.om;c couis;ons with relQt了∨;sic heavy …ons. ⅠIl. electron capture

xeq'. a -, Xe'q-け◆ (q'=52-5ん; B=Be-A= ; i=1-3)

solid tclrget

82000 - 200000 keV/qmu

85E53 NdくQmurQ,T･ KobcLyQShr.N. KQneko,Y.

J. Phys. Soc. JQPQn 54 (1985) 17与3-17与9

Ion-energy-loss spectroscopy of Kr2+-=e Cnd -Ne couisions lf･

one-electron cQPtUre Processes

Kr2◆(9p, 1D2, lsd) + =e, Ne -> Kr+

energy-loss spectroscopy

O.006
-

0.018 keV/Qmu

85E54 N;elsen,E･H. Andersen.L.H･ BQrQny,A･ Cederquist,H.トIe了nernc;er,J.

Hvelplund,P. Knudsen,H. MQCAdQm.K.a. Sorensen,J.

J. Phys. B 18 (1985) 1789-1808

Energy-gctin spectroscopy of state-Select;ve electron capture for

muttipLy chQrged Ar recoil ions

Arq◆. Ne, Ar, Xe -, Ar(q-u'(q-6-10)

energy~gQin/-loss spectroscopy

lxlO~2
- 5xlO-2 keV/Qmu

85E55 PeQrt,a. Bennett,M.A. Dolder,K.

J. Phys. B 18 (1985) L439-444

Nevv nleQSurernentS Of the mutuQL neutrQtizQtion of H+/H- Qnd

He'/H- ;one

H◆+ H~-> H +H; He†+ H~-> He + H

crossed be(lrn technique

O.03 -

2 keV/Qmu (H'): 0.1 - 3 keV/QrnU (He+)

85E56 PhQneUf,R.A. KimurQ,M. SQtO,I-1. OIson,R.E.

Phys. Rev. A 31 く1985) 2914-2917

Etectron cQPtUre by slow Alq† ions couiding w托h hydrogen

Nq+(q=2-10). H, H, -, AL(q-1h

E:･ grovvth; T. MO expQnSion

O.02
-

0.12 keV/QmU

totQL cross section; loser SOurCe

85E57 PuertQ,J. Huber,a.A.

J･ Phys･ a 18 (1985) 44･45-44･53

singte electron capture by state-Prepared Ar2十pro)･ect了Ies in Ar

Ar2' + Ar -> Ar+

trQnSLQtionQt energy SPeCtrOSCOPy

O.ol Rev/qmu

metcIStQble fraction

85E58 PuertQ,J. KくコhLert,H.J. Koslowski,H.R.ト1uber.a.A.

NucL fnstr･ Meth. in Phys. Res. B 9 (1985) 415-420

Sin91e electron capture by state-Selected mutt;ply charged Arq+了ons

(q=3,A)

Ar3'･小 十He, Ne, Ar, Kr -'Ar2', Ar3◆

trQnSIQtionQt energy 8PeCtrOSCC･Py

O.02 keV/Gnu

forwQrd Qngle (0 -

0土ロ.7)
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85E59 Rinn,K. Melchert,ド. SQLzborn,E.

｣. Phys･ B 18 (1985) 3783-3795

MeQSUrementS O† charge transfer 7n H◆一日e● couision5

日◆ +トte' -> HO+ He2+

crossed becLm teChn;que

8 - 100 keV/qmu

85E60 Rozet.J.P. ChevQu了er,P. LegQgneuX-P7quemQ.P. Chetioui,A. StephQn,C･

J･ Phys･ a 18 (1985) 9ん3-94･8

cQPtUre Cross Sections in highly excited P sQteS Of Ar17'in h了gh

veloc盲ty cou7sions of 250 MeV Ar18'on N

Ar18'. N, -, Ar17'(np, nilO)

X-roy SPeCtrOSCOPy

6250 keV/Qmu

l/n8 d亨stributton

85E61 Rudd.M.E. Goffe.T.∨. 1toh,A.

Phys. Rev. A 32 く1985) 2128-2133

Ion;zQt;on cross sect;ons for lO - 300 keV/U Cnd electron cQPture Cross

sect;ons for 5 - 150 keV/∪ 3=e2十fons in gQSeS

fJe2'. B -, He'. =eO (a = =e, Ne, Ar. Kr. =2. N,, CO, 0,,

CH4. CO…. H20)

COndenser plate

l.67 - 50 keV/Qmu

totQI cross section

85E62 Rudd,M.E. ttoh,A. Goffe,T.V.

Phys. Rev. A 32 (1985) 2499-2500

cross sections for了onizQt7on, capture Cnd loss for 5 - 450 keV He+

on water vapor

He+ + H20 -> HeO: He2'

condenser pLQte

l.25 - 112.5 keV/qmu

85E63 Scheurer.J.N. BQker,0.K. Meyerhof,W.E:I

｣･ Phys･ ら 18 (1985) L85･-89

LQrge angle scattering Cnd nuclear reSOnCLnCe effect言n electron capture

in H● + C Cnd H◆ 十 N coLHsions

H'+C, N->HO

350 - 1000 keV/qmu (C). 1050 - 1065 keV/qmu (N)

∂ = 30. 150

85E6ム ShQfroth,S.M. AwQyQ,Y. KQSe,M. KQmbQrQ,T･ KumQgQ7,H･ NishidQ.M･

Sh;bQtQ,H. TQWQrCL,H.

NucL. Instr. Meth. in Phys. Res. A 240 (1985) 546-5ん8

AngulQr distribution of REC for Ar小on c q･t 1 MeV/QmU

Arq'+ C -> Ar(q-1)'(1s) + hlノ + C'

X-roy SPeCtrOSCOPy

1000 keV/Qmu

QngutQr distribution

85E65 ShQh,M.B. Euiott.D.S. Gilbody,H.a.

J. Phys. a 18 (1985)ん24･5-4258

IonizQtion Cnd charge trQnSfer in coしし;sions of =+ Cnd =e2+ w;th

L;th;um

H＼ He2+十い -, H8. He+

9｢OWt｢1 method

22 ･1 2100 keV/QmU

Li-oven
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.85E66
TQn7s,J.A. Bernste7n,E:.M. Ogtesby,C･S･ GrQhQm,W･G･ CIQrk･M･

McFQrlQndlR･H･ MorgQn.T･J･ Stockli.M･P･ Berkner,K･H･ SchlGChter･A･S･

Sterns,｣.W. Johnson.臥M. Jones,K.W. Me｢on,M.

Nucl. Instr. Meth. in Phys. Res. a 10/ll (1985) 1281233

ResonQnt-transfer Cnd exc盲tQtion for highly charged ions

(165JZ三23)どn couis盲ons w;th heI;um

s13･, cQ'6'-18･. v19･-21◆十He -'S12+, cQIS'-W', v18'-2Q◆十He◆

coincidence

与69 - 6250 (S): 2500 - 9000 (CcL)･, 3529 - gO20 (V) Rev/Qmu

85E67 TQWQrQ.H. IwQ;,T. KQneko,Y. KimurQ,M. KobQyQShi,N. MQtSumOtO.A･

OhtQni,K. TQkQg言.S. Tsurubuch了,S.

Nucl. Instr. in Phys. Res. B 9 (1985) 432-ム3ん

･E:lectron capture 7n lq+(q=10-41)十日e con;sions Qt low energ;es

lq'(q=10-41). He -, I(q-0'

energy gain spectroscopy

O.08 - 0.3 keV/Qmu

cross sect;つnS VS･ q and crosslng rQdTus
●

85E68 TQWQrQ,H. IwQi,T. KQneko,Y. KimurQ,M. KobQyQShi.N. MQtSUmOtO,A･

OhtQn;,S. Okuno.K. TQkQg!.S. Tsurubuch!,S.

J.Phys. a 18 (1985) 337-350

Electron capture processes of lq◆ ;ons w;th very h†gh charge State

(41之qえ10) in co=sions w;th He atoms

Iq'十=e -, Ⅰくq-1P. =e'(q=10-41)

energy-loss/gain

6xlO~2 - o.73 keV′qmu

85E69 vQn WりngQQrden,A. PQteL,J. Becker,i(. Drake,G.W.F-.

Phys. Rev. A 32 (1985) 2150-2157

ChQrge-exchange Processes Of hydrogen 7ons with Hg atoms Qt keV energies

H'+Hg->HO.･H-+Hg->HO

growth

23.8 - 134.2 keV/QmU

85E70 VQfghese,SIL. B7ssinger,G. Joyce,J.M. LQubert,R.

Ph)/8. Rev. A 31 く1985) 2202-2209

Atomic total electron-cQPtu.re Cross SeCt言ons from Cー, o-, F~ Cnd

S~ beQring molecular gQSeS for -MeV/u H◆ Cnd He'pro)'ect;Les

H●. He†. ら ≡ HO, Heロ (B ≡ C∴ 0∴ F~. s- compound gqs)

growth

800 - 3000 keV/Qmu (H); 800 keV/QmU (He)

85E71 Vernhet.D･ Chet;ou7,A. Wohrer,K. Rozet.J.P. P;quemQl,P.川tz.P.

Dousson,S. SOL;n,A. StephQn,C.

Phys･ Rev. A 32 (1985) 1256-1259

Alignment of Ne8◆ r1!p states Produced by coLusions of Ne9･ with

H2 Qt 4 keV/Qmu

Ne9'+ H2 -> Nee+ (1snL)

4 keV/QmU

85E:72 WI'lk;e.F'･G･ Yousif,F･B･ McCuuough.R･W･ Geddes,J. 0‡lbody,H.ら.

J.Phys. a 18 (1985) 479-L89

TotQl and state-Select-ve capture by slow N2'ions in QtOmic Cnd

moLecuLQr hydrogen

N2'+H->N+(2p2) + H'; N2++ H, H2->N++ H', H2+

energy-gain/-loss

4.28xlO-2 - 14.3 keV/Qmu

86E 1 AumQyr.F. LQkits,G. W汁Iter,H.

Phys･ Rev. A 33 (1986) 8ん6-850
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E:Lectron capture from L言(2s)りy doubly charged ions (5一与O keV)

A2+.u(2s)
-,A'.Li十(A =N, Ne, Ar.Kr,Xe)

growth

O.04 - 2.9 keV/QmU

86E 2 Bischof,G. L言nder,F'.

Z. Phys. D 1 (1986) 3O3-320

Crossed beam Study of He'- 02 Charge trQnSler reQCtions in the

couision energy rQn9e 0.5 - 200 eV

He寸+o2-,He+ 0+0十

crossed beam technique

l.25xlO-4 - o.o5 keV/emu

86E 3 CIQrk,M.W. Bernstein,E.M. TQn7s.J.A. OrQhQm.W.G. McFQrIQnd,R.H.

MorgQn.T.J. Johnson,B･M. Jones.K.W. Meron,M.

Phys. F?ev. A 33 (1986) 762-764

Electron capture Cnd Loss for 2.5 - 2OO MeV SIO'. He collisions

sIO+ + He -> S12', slt+

growth

78 - 6250 keV/qmu

86E 4 DuBois.R.D.

Phys. Rev. A 33 (1986) 1595-1601

Ionizct;on Cnd charge trQnSfer in =e2'- rare gas COuisions

He2. ･ B -> He.,HeO+ BI◆(B ≡ He. Ne, Ar,Kr)

co;nc;dence techn;que

3.75 - 50 keV/QmU

86E 5 GrQhQm.W.G. Bernstein.E.M. CIQrk,M.W. TQn7s.J.A. Berkner.K.H.

Goh言L,P. McDonQld.R.J. SchtQChter.A.S. SteQrnS.J.W. McFQrlQnd,R.H.

Mo｢9qn.T.｣. Muller,A.

Phys. Rev･ A 33 (1986) 359ト359ん

Structure ;n the energy dependence of high energy electron capture

cross sections

cQq'. H2 -, CQ(q-1)'(q=16-19)

9｢OWth method

2425 - 9200 keV/Qmu

two bumps neQr 200-goo MeV

86E 6 日orm了s,W.G. KQmber.E.Y. HQSted,J.a.

Int. J. McLSS Spectr. Ion Processes 69 (1986) 21ト216

Different-QI N2+
-

=e couis了ons with cQPture

N2◆+ He -> N◆

trQnSIQtionQL energy spectroscopy

O.07 keV/Qmu

no cross sect;on

86E 7 Muuer,A･ Schuch,B･ Groh,W･ SQLzborn,E:･ Beyer.H.F. Mokter,P･H.

01son.R.E.

Rev. Rev. A 33 く1986) 3010-3017

MuLt;pie electron cQPture Cnd ionizQtion in con;s;ons of highly

str;pped ions with Ar atoms

Feq+(q=5,10.T2,15,20,25), Uq'くq=44) + Ar -> Fe(q-u',

∪(q-I)+(i=0-4) + Arr'(r=ト4.)

E. reco了l盲on-projectile lon coinc†dence : T. CTMC

lん00 keV/Qmu

86E 8 L盲Ijeby,L. Astnef一,0. BQrQny,A. Cederquist,H. DQnQred.H. Huldt,S.

HveLptund,P. Johnson.A. Knudsen,H. Rensfelt,K.G.

Phys. ScrTptQ 33 (1986) 310-320

Absolute cross sect;ons for muLtielectron processes了n s(ow Arq◆ +
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Ne, Ar. Kr cou7s言ons

Arq'･ ら -> Arr◆ヰ BS'(q=ト8 : r=0-8 ; s=ト6 ; BニNe. Ar, Kr)

TOF + coincidence

O.OZt5xq Rev/QmU

86E 9 R;ce,J.E. MQrmQr,E.S. Terry,J.L. KQune,E･ KQune.J･

Phys. Re‥ Letters 56 (1986) 5U-53

observQtion of charge-trQnSfer population o† high n-Levels ;n Ar16ナ

from neutral hydrogenれthe grourld Qnd excited stQteS in a TokQmQk

PtQSmCL

ArU'+ H, H(n) -> Ar16'

photon sprectroscopy

4xlO-2 keV/Qmu (mQXeuiQn)

86EIO Uurich,J. Bethge.K. KeLbch,S. SchQdt.W. Schmid卜Bock言ng.H.

St7ebing.K.E:.

J･ Phys･ B 19 (1986)ん37-ん48

AbsoLute cross sections for pro)'ectiLe-charge-StQte-COrrelQted multiple

ion;sot;on processes 言n Ne - Ne co=s言ons

Neq+十 Ne -> Ner'･ Ne8◆ (q=2, 3 ; r:1-6)

coincidence techn;que

75 - 360 keV/QmU

86E1 1 Wilkie,F･G･ McCuuough,R･W. Gilbody,H.B･

｣. Phys. a 19 (1986) 239-251

stQte-Selective electron cQPture by stow C3◆ Cnd N3'ions in H Cnd

H2

c8◆. = -, c2'(2s3d lD,9D: 2s3p lp.3p; 2s3s 9s; 2p21s.1D). =◆

trQnSIQtionQt energy SPeCtrOSCOPyト H-oven

O.125 - 1 Rev/Qmu

onLy energy gQin spectra for C3◆ + =2: N3◆ + =, =2 Con;sions
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List of references of theories

54T 1 BQteS,D.R. Mo;se;witsch,ら.L.

Proc. Phys. Soc. 67 (1954) 805-812

王nelQStic heQVy
rPQrt;cLe

couほ‡ons involving the crossing of potential

curves I; charge transfer from = 'QtOmS
tO Bee+. si2'Qnd Mg2'了ons

A2●+ H-> A◆+ H◆ (A

LQndQu-Zener model

IxlO~2 - 10 keV/Qmu

totQL cross sect;on

Be, S;, Mg)

67T 1 NikQLQeV-V.S.

Sov. Phys. -JETP 24･ (1967) 8ん7-857

CQLcuIQt了on of the effective cross sections for proton charge exchange

in couisions with muLtielQCtrOn atoms

modified OBK

71T 1 Olson.R.E:. Smith,F.T. BQUer,E:.

Appl. Optics IO (1971) 1848-1855

EstimQtion of the coup=ng mQtr言x elements for one-electron transfer

SyStemS

h'12 for LQndQu-Zener model

73T i HcLtPern.A.M. LOW,J.

Phys. Rev. Letters 31 (1973) 4-6

K-vQCQnCy CreQtion by high Z heQVy ion impact

Aエー･+ Ar -> A(Z･n'十Ar'(1s-1) (A = H, C, N. 0, F)

74･T 1 Briggs.J.S. DettmQnn,K.

Phys. Rev. Letters 33 (1974) 1123-1125

FIQdiQtive charge transfer from H atoms by fast ions

H◆ + H(1s) -> H(1s) + hlノ + H◆

ⅠP

QnQlyt了c expressions Qt QSymPtOtic regJ'on

7んT 2 PiQCentinl-R.D. SQl盲n.A.

J.Phy8. B 7 (1974) 1666-1678

MotecuLQr treatment Of the He2'-H couis了ons

He2'+ H -> He+ + H.; He+(2s)

PSS

O.25-12.5

75T 1 HQIpern.A.M. Law,J.

Phys. Rev. A 12 く1975) 1776-1780

Fuu first Born QPPrOX了rnGtion for ;nnersheu pickup ;n heQVy ion

couisions

AZ'十Ar
-'A(三川◆十Ar◆(1s~1) (A = H, C, N, 0, F)

first Born dPPrOXimQtion

2500 - 12000 keV/QmU くH), 1O50 - 1800 keV/cLmU くC, N. 0, F)

75T 2 Kleber.rl. JQkしぬQSSQ,D.H.

Z. Phyぎ. A 252 (1975) 152-162

Rqd'>QJJVe electron capture in heavy ion COu盲sions

A乙◆十B(乙~1) -> Aく之~1)'(1s)十Bヱ●十 hv

IA

QnCLLytic formuLQ

75T 3 McCQrrOL,F(. VQLiron,P.

Astron. & Astrophys.仙(1975) 465-467

ELectron capture by C2'from ;nterseuQr atom;c hydrogen

c2+ + H -> C' + H'

modeL potentfQl method

no cross sections given
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ヽ.;
I

i

75T 4 0midvQr.K.

Phy8･ Rev. A 12 (1975) 91卜926

Asymptotic form of the charge-exchange Cross SeCtI'on ;n three-body

reQrrQngement Con;sions

H◆ 十 H(1s) ->H(∩)
+ H◆

first Born QPPrOXimQt7on

scaling for any Z

75T 5 PresnyQkov.L.P. ULQntSeV.A･D.

Sov. J. QuQn･t. ELectron. 4 (1975) 1320-1つ24.

ChQrge exchange between multiply charged ions Cnd atoms

IO~3 - 102 keV/QmU

76T 1 Bl'Lnt.R.J. WQtSOn.W.D. Christensen,R.ら.

Astrophys. J. 205 く1976) 634-637

CQtCuLQt了on of the cross section for CIV一 日chcLrge exchange;

sTgnificQnCe for intersteuQr X-rays and cosmic-ray PQrticles

c3' + H -> C2◆+ H●

LQndQu-Zener model′twoIStQte PerturbQtぎon method

lO-ムー1.75.x 10-3 keV/Qmu

76T 2 Ch;b;sov,M.I.

JE:TP Letters 24 (1976) 46149

ChQrge eXChQnge Cnd ;onlzQtion ;n the collision of QtOrnS Cnd mutt;ply

chQrg･?a ions

76T 3 0Lsc,n,R.E. SQLop,A.

Phys. Rev. A l与 く1976) 579-585

E:Lectrつn trQnSfer between multichQrged ions Cnd neutral species

Aヱ●+a->A(I-0'(ヱ=5- 50, B==,=2'=e. Ne, Kr,Xe)

qbsorbing sphere model (LQndQU-ZQner mOdQt)

エ0.2 keV/Qmu

totQL cross section

76T 4 0m;dvQr,K. Golden.i.E. McGuire,J.H.

Phys･ Rev. A 13 (1976) 500-503

SingLe electron Born QPPrOXimQtions for chQrge trQnSler from

mult;electron QtOmS tO Protons

H''He. Ar -, H 'He'(1s), Ar'(ls-1)

Born QPPrOXimQtion

lOOO - 12000 keV/qmu

76T 5 SQLop.A.

Phys. Rev. A 13 (1976) 1321-1325

ChQrge exchange between H(2s) Cnd fuuy stripped carbon Cnd n;trogen

ions Qt low-keV impact energies

c6', N7'. H(2s) -'C5'

multichQnneL LQndQu-Zener model

O.014 1 3.3 keV/Qmu

weQk energy-dependence

76T 6 SQLop,A. OIson,R.E.

Phys. Rev. A 13 (1976)

ChQrge exchange between

1312-1320

H(1s) Cnd luuy stripped heQVy ions Qt tow-keV

impact energTes

Aヱ◆十日->A(Z-1)+H(A=C, N, 0,Ne,Si. Ar)

multichQnnet LQndQtl-Zener model

O.01 - 3 keV/Qmu.

scQling (Z9/2) law Of totQI cross setion･
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77T 1 BeLkic,Dz.

J.Phys. a IO (1977) 3491

High-energy behaviour ol the transition probQb'Luties Cnd totQI cross

sections for chcLrge exchange
H' + H(1s) -> H(nL) + H'

cont;nuum ;ntermediQte State QPPrOX盲mQtion

25 - 10000

77T 2 Belkic.Dz. GQyet.R.

｣.Phys. a IO /1977) 191ト1921

E:Lectron cQPIure from atomic hydrogen by fQSt Protons Cnd QtPhQ

pQrt7cles

H' + H(1s) -> H(nL) + H'

CDW

25 - 10▲ Rev/qmu

77T 3 Betkic,Dz. GQyet.R.

J･ Phys･ a 10 (1977-) 1923-1932

chQrge eメChQng中in fast COlusions of ='uTnd htG,2'with heI;um

=◆. He(1s2) -, H(1s, 2s. 2p. 3s, rlP, 3d, Ls)十He◆(1s) ;

He2' +ト1e(1s2) -> He'+ He'(1s)

CDW

25 - 10xlO8 keV/QmU

77T 4 Belkic,Dz. McCQrrOu,R.

J. Phys. a 10 (1977) 1933-1943

Pro)'ect;Ie chQrge dependence of electron capture Cross Sections

A王◆.H-'A(I-lh.H◆(z= 1,2,4,6.8. 10,20,30) ;

F9'+ H
->F8'(nL)

+ H†

CDW

500 - 5xlO8 keV/Qmu

77T 5 Bottcher.C.

J. Phys. a IO (1977) L213-217

ChQrge transfer to h;ghly stripped ions from hydrogen atoms

Aヱ◆.･ H(1s, 2s) -> A(之-1)+(nL) + H◆ (z:2-18)

0 - 225 keV/QmU

onLy total cross sections given

77T 6 Bulter.S.E. GubermQn.S.L. DQLgQrnO.A.

Phys. Rev. A 16 く1977) 5〔】0-507

RQdiQtive charge transfer between = Cnd C2◆. c3◆ Cnd N2'

c2', cC'. N2'+ H->C', C2◆, N'+ H◆+ hv

Qb initio cQtCUl.Qt了on

lO -

105(K)

77T 7 Christensen,R.a. WQtSOn.W.D. BLint.R.J.

Astrophys. J. 213 く1977) 712-715

CQLcuLQt7on of the cross section for N IV - H charge-exchange;

significQnCe for the intercLoud gas

N3◆ 十 H ->N2'
+ H◆

OBK, LQndQu-Zener QPPrOX言mQtion

lxlO~6 - 5xl10~んkeV/Qmu

77T 8 DewQngQn,D.P.

J. Phys. a IO (1977) 1083

Electron cQPture 盲n high-energy QPPrOX了mQt壬on

H◆ + H(1s) -> H(1s, 2s, 2plx, 2p王). H'

efkonQI QPPrOX言mQt‡on

40 - 5000 keV/Qmu
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77T 9 日Qrel.C. SQlin,A.

J.Phys. a. 10 (帽77) 351ト3522

Ch~Qrge exchQnge的cou7sions of highly ion;zed ions (ュnd atoms

Aq+ + H -> A(qAl)(nl) + H◆ (Aq◆ ≡ 08+, BS'-; Bei')

llrnpcLCt PQrQmeter

O.25 - 25 keV/Qmu

77TIO k(oyQmCL,K. Ohtsuki,Y.H･.

Phys.Rev.B 15 (1977) 61-63

Theory of rod;Qtlve electron cQPtUre by chQnneLed ions

o8◆ + Ag(s;ngle crystQL) -, 07◆(1s). hu. Ag+

stQtist;col model

-100
- ん000 keV/Qmu

77Tl l LQPicki,G. Losonsky,W.

Phys. Rev. A 15 (1977) 896-905

Electron capture from innersheus by fuuy strTpped ;ons

AZ+ + a -> A(ヱ-1)+ + B'(1s-I)

scQLTng tow

77T12 MsezQne,A.Z.

Phys. Letters 59A く1977) 435-ん37

ELectron capture by completely stripped posltlVe ions in couisions

with QtOm7s hydrogen

A之◆十 日 -> A(Z-1)' +ト1'

sem;ctQSSicQl ;mpQCt PqrQrneter method

77T13 0Lson,R.E. SQtOP.A.

Phys. Rev. A 16 く1977) 53ト5ん1

ChQrge transfer Cnd impact-ion7zQtion cross sections for fuuy Cnd

pQrt了QLty str;pped positive ;ons couiding with atomic hydrogen

Aq''H-'A(q-1)'+H'; Aq+'H''e(Aq<=H',

He2', L‡8', Beゎ, B3'-5◆, c3'-6', N3◆-7◆, o3い8◆,

NelO◆, silふ◆. Ar18', Fe26◆, Kr96')

CTMC

37.5
- 200 keV/QmU

totQl Cross sect;ons

77Tlん P;QCentinl,R.D. SQlin,A.

J.Phys. B 10 (1977) 1515-1522

MoLeculQr treQtment Of He2'一 日couisons II

He2◆ + H -> He◆ + 11◆ ; He◆(2s)

PSS (MO)

0.25 - 12.5 keV/omu

77T15 SQlop.A. OIson,R.E.

Phys.Rev.A 16 (1977) 1811-1916

Electron removal from atom;c hydrogen by couisions w了th fuuy 8tripped

cqrbon

c6◆十日(1s) ->C5◆+
H◆; C6十+H++e

PSS (low energies). CTMC (high energy)
0.05 - 500 keV/QmU

77T16 Shipsey.E,J. Brown,J･C･ Otson,R･E:･

Phys. Rev.A 15 (1977) 2166-2172

TheoreticQI charge-exchange total cross sections for B+8 + =e Cnd

c+4十 日e couisions

c小.He->C3'十H毎ナ. c2'-+He?'; Bg●+He
->B2◆十He

lmpQCt-PQrQmeter CIQSSicQl-coupLed equation

0.25,- 25 keV/Qmu
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77T17 VQQben,J. Briggs,J.S.

J.Phys･ a 10 (1977) L52ト52.6

chcLrge trQnSfer Tn C8'一日(1s) collisions Qt low velocity

c¢◆ + H(1s) -> C5◆ + H◆

MO basis cQIcuLQtion

O.05 - 5 kQV/qmu

78T I AbrQmOV.U.A. BcLryShnHくOV.F.F. Lis;tQ.V.S.

JETP Letters 27 (1978) 464-467

ChQnge Of intensity of spectrQHines of mutt;ply chQrged
ions QS a

result of charge exchange WTth QtOrnic hydrogen

o8◆ + H -> 07+(nl)

AnQlytic expression of卜d;strH)ution for slow Cnd fast COMs了ons,

no cross section but di8tribution.

78T 2 BGnyq｢d,K.E. Moore.｣.C.

J.Phys. ら ll く1978) 3899

ELectron capture from H- by fast QIphcL port;cLes

He2'十H-(1s2) -> He+(nL) + H(∩-l') (n.n-蛋 2) .,

p'十H~(1s2) -,(Fie)く1s)十H(n't-)
CDW

25- 2000 (He2◆), 90 - 9000 (p') keV/Qmu

78T 3 Golden.J.E. McGu;re.J.H. Om;dvQr,K.

Phys. Rev. A 18 く1978) 2373

E:lectron capture from QtOmic hydrogen hto excited n, Heve18 OI

projectiles with Zl; I

p. =-,=(nlm).p;=e2'.=-,He'(nlm).p.I

BeL'. = -, Be9◆(nlm). p ; 08◆. = -, o7'(nLm). p

fuu Born (JQCkson-Schiff) ; BK

100, 200 keV/Qmu

78T 4 GrozdQnOV,T.P. JQneV.R.K.

Pht,'s･ Letters 66A く1978) 19ト19与

One-electron capture in stow couisions of highly chQrged ions with

QtOmS

Ar6'･7+ + He. Ar -> Ar5+･6+

tunneMng model

0.05
- 5 keV/qmu

PreferentiqL n-･vQLues QS a function of q Cnd ol targets. dependence

On tQrget ionization energy

78T 5 GrozdQnOV,T.P. JQneV,R.K.

Phys. Rev. A 17 (1978) 880-888

ChQrge-exchange COu!slons of multiply charged ions with QtOmS

Aヱ◆+ ら -> A(エー1)++ B'(z= 5-40; B= H.Li, NQ. K, Rb. Cs)

tunneun9 model

0.002 -150O keV/Qmu

78T 6 Lee,C.M.

Phys. Rev. A 17 く1978) 566-569

RQdiQtive charge exchange Process in high energy ion-atom COuisions

uQ6'+ B
-'U35'.

hv+ B† (ら =N..Ne. Ar, Kr).I

uq'.Ne -,U(q-n+.hv .Ne十くq=2, 36, 92)

IA

IxlO与 - 3xlO5 keV′QmU

78T 7 un,C.D.

｣. Phys. ら ll (1978) L185-190

Electron capture for ion-atom COuisions Qt intermediate energies

Aヱ'+ B -> Aくz-1)'+ B'(1s~1) (A : C. N, 0, ド, C卜,･
●
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B = Ne, Ar, Kr)

two-stQte two-Center AO

IOOO - 4500 keV/Qmu

K-K transfer

78T 8 un,C_D. Soong.S.C. Tunneu.L.N.

Phys. Rev. A 17 (1978) 1646-165与

Two-state atomic exp9nSfon methods for electron cQPture from
f

muLtieLectron atoms by fQStlprotons

H' +B ->H +B'(B =C, N. 0. Ne. Ar)

Two-state atomic expQnS言on

200
-･

12000 keV/Qmu

78T 9 Moore.J.C. BQnyQrd,K.E.

｣.Phys. a ll (1978) 1613

Continuum-distorted-wcLVe CQIculcLtions for electron capture from

hydrogen negative ions by fast Protons

H● + H-(1s2) -> H(nl) + H(n●L') (n, n.≦ 2)

CDW

5 - 2000 keV/Qmu

78TIO Morrison.H.G. Oplk,U.

J･Phys. a ll (1978) 473-492

An impact-PQrQmeter method for heavy-PQrticle couisions involving one

etectron I･ Theory Cnd sQmPte results on H● - H Cnd He2-一日

cou;8!on8

日'･十日->H(2s. 2p)十H';He◆◆十H-, He'

modifTed close-coup=ng
8. 25. 49. 60 (H◆+H). 10, 18.33 (He◆十+H) keV/QmU

78Tl 1 OIson.R.E.

Phys. Rev. A 18 (1978) 2464･-2469

E･Lec.tron-capture Cnd impact-ion‡zQtion cross sections for multiply

chQrged ions couiding with helium

H◆, He2', LJ･0', Be与◆. B5', c6'. N7'. o8. . He ->

HpO, He', Li2●. Beg+. Bt+, C5◆. N6., o7'+ He◆

CTMC .

100 I 500 keV/Qmu

78T12 0lson,R.E. Shipsey,E.J. Browne.J.C.

｣.Phys. ら ll (1978) 699-708

chQrge transfer cross sect;ons for B9+, ct'+ H couis;ons

BO+. c小+H -> B2', c8++ H◆

;mpQCt PQrQmeter PSS

O.05 - 5 keV/qmu

totQt Cross Sect;on. C▲◆ nearly constant, B3'osciuQtOry

78T13 Ryufuku.H. WQtQnQbe,T.

Phys. Rev. A 18 (1978) 2005-2015

ChQrge transfer in couis了ons of atomic hydrogen w;th O8'.ト:e2◆ Cnd H◆

H', He2+. o8◆十日-> HO, He◆, 07◆十H◆

UDWA, Qbsorpt!on model, DWBA

O.025 - 200 keV/qmu

totQI cross section

78Tlん ShQkeshQft,FL Spruch,L.

J.Phys. a ll (1978) L457-463

Poss言b言Iity of ob.serving the second Born contribution to electron

cQPtUre Qt h;gh impact VeLocit;es

A:'+ a(ヱ-1)ナー> A(z~1)'

SeCOnd Born QPPrOXimQtion
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2.5xlO4 - 8xlO4 keV/Qmu

78T15 Shevelko.V.P.
▲

Z. Phys. A 287 (1978) 19-26

0ne-electron capture in collisions of fast ions with atoms

H. + Cs, Cd. Ar -> H(nL) ; F'7'･ Ar -> F-6'(nL) ;

o3'･6'･8◆十He. N -> 02◆･5'･7◆

Born QPPrOX言mQtion
十

CLose-coupling Qt Low energies

l - 5xlO4 keV/QmU

cLnCltyt了c expression

78T16 Shipsey,E.J. RedmQn,L.T. Browne.J･C. OIson.R.E:.

Phys. Rev. A 18 く1978) 196卜1966

ELectron-capture Cnd fonizQtion cross sections for coLus;ons of He2◆

with Li.･ production of He†(3L) Qt tow Velocities

He2' + Li -> He'+ L了◆

PSS (Low E), CTMC (high E)

0.05 - 500 keV/cLmu

preferentiqL capture tO He'(3t); total cross sections

78T17 S;d;s,V. KubQCh.C.

｣. Phys. a ll (1978) 2687-2703

TheoreticQI study of the elQSt;c Cnd chQrge exchange Processes in H◆

+ Cs con;s;ons

H+. cs -, HO (totQL. 2s, 2p)

CC

O.05 - 4.0 keV/QmU

78T18 W;nter.T.G. LQne,N.F.

Phys･ Rev. A 17 (1978) 66-79

ELectron transfer in cou了sions of He'◆ ions with H atoms Qt

ヰ=e'';mpQCt
energies of O･卜20･O keV

He2' + H ->He'

PSS (20 MO)

2.5xlO-2 - 5 keV/emu

79T 1 AbrQmOV.V.A. BQryShnikov,F.F'. L言sitQ,V.S.

Sov. Phys. ,-JETP 47 く1979) 469-477

ChQrge trQnSfer between hydrogen atoms Cnd the nucte7 of muttichQrged

言ons with QuOWQnCe for the degeneracy OT'the 伽QL states

c6'. o8◆. H -> C5十. o7十

LQndQu-Zener model with rotQt7on of nuclear axis

totQI cross section.A valid in v<1

79T 2 BQnyQrd,K.F. Sh7rtcL汁fe.G.W.

J. Phys. B 12 (1979) 3247-3256

ElecirOn CQPtUre from lithium Qnd亨ts Tons by high-energy protons

H◆+ Li-> H(nl) + Lit(lls. 21s, 28s) (n≦2)

CDW

200 - 100OO Rev/Qmu

79T 3 BQrdstey,J.N, Cohen,J.S. WQderc,I.M.

Phys. Rev. A 19 (1979) 2129-2130

ResonQnt COntributfons to single chQrge transfer between =e2◆ Cnd =e

He2+ + He -> He++ He'十hy

quqn･tum Gnd JWKB

10-7
-

10-2 keV/QmU

79T 4 Becker,R.L. MQCkeuQr.A.D.

J. Phys. B 12 (1979) L34･5-350

CLQSS;cat four-body cQIcuLQtions of He'+ H Cnd H + H couisions
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He◆ + HF-> HeO

four-body CTMC

9 - 250 keV/qmu

79T 5 Br盲ggs,J.S. TQUlb)'erg,K.

J. Phys. a 12 (1979) 2565-2573

ChQrge trQnSfer by Q double-scattering mechQnLsm involving target

eLectrons
t H◆ + He(1s2)

->H(1s) +He2'+ e

quQntUm meChQnicQt description of ThomQS Peck

QSyrnPtOtic forms (∨~11Q･u)

79T 6 ButLer,S.E:. 白ender.C.F. DQLgQrnO,A.

Ars(rophys. ). 230 (1979) L59-61

chQrge transfer of O2'Qnd Neかw7th =

o2', Ne2十. H-'0◆. Ne◆+H◆

LQndQU-Zener

10-5 keV/Qmu

ThermQl energy; rote COefficient

79T 7 ButLer,S.E:. DQtgQrnO.A.

Astrophys. J. 234･く1979) 765-767

chQrge transfer between N+ Cnd H

N◆ + H -> N + H●

quQntQL d;storted wove QPPrOX;mat;on

lO-5 - 10-2 keV/Qmu

rQt.e COeff7cient

79T 8 ChQn,F'.T. E;chler,J.

Phys. Rev. Letters 42 (197g) 58-61

ApproximQtion scheme for electron cQPtUre into QrbitrQry Pr;nc;pd

shells of energetic bare Pro)'ec川es

AZ'+ H -> A(i-1)～(n)十H'

e7konQI QPPrOXimQtion
500 -

5000 keV/QmU

QnQLyt了c expression for any n. nOrmCLuZed to OBK

79T 9 ChQn,F.T. Eichler.J.

Phys. Rev. A 20 (1979) 184卜1847

ELectron capture ;nto QrbitrQry n. i levels of fast Pro)'ectiLes

o8十+ He
-'07◆(nl)

. He': 08'･ H -> 0ワ◆(nl) + H';

H◆ + H(1s) ->H(nl)十
日◆; H◆+ He -> H(nl) + He◆

eikonQトBrir.kmQn-KrQmerS

IOO (08+), 30 - loco (H') keV/Qmu

79TIO ChQn,F.丁. EichLer,J.

J. Phys. a 12 (1979) L305-308

ChQrge exchange between H(2s) Cnd eneget了c proJ'ectiles

∧乙◆+ H(2s) -> A(ヱ-1)+ + H.

e;konQI QPPrOXimQt盲on

lO - 1000 keV/qmu

79Tl 1 DumQn.E.L. Menshikov,L.Ⅰ.

Sov･ Phys.-DokL 24 (1979) l16-117

RQdiQtive capture Of Qn electron of a trqge't atom by multiply charged

;ons

cLnQlytic cross sections

79T12 DumQn.ど.L. Mensh;kov.L.I. SrnTrnov,B.M.

Sov. Phys.-JETP 4g (1979)l- 260-266

Destruct7on of hydrogen dEtorm by couisions with mutt;ply charged ions
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Aq◆
･トH -'A(q州◆(∩,l).

H●; Aq''H◆十e (A''1)

perturbQt;on theory

AnQLyt7c expressions for electron capture (∨くくe2/h) Cnd ionization

(v,>zl/2e2/h) in.some cases (hTgh Z)･

79T13 DumQn,E.L Sm;rnov,B.M.

Sov. Phys.-J. PIQSmQ Phys. 4 (1979) 650-652

ChQrge exchange Of hydrogen atoms W言th mutt;ply charged ions

Az'+ H->A(z~1)'+ H◆(z =4.- 30)

Tunneling model

l -

102 keV/QmU

79T14 E;chler,J. ChQn,F'.T.

Phys. Rev. A 20 (1979) 104-112

ApproGCh to electron capture into Qrb托rQry Principal sheus of

energetic projectiles
c6++ H -> C5'(n) + H'

eikonQI QPPrOX;motion

50
-

500 keV/Qmu

AnQLytlcQl expression scQt守d to OBK for any PrOjectite-target
combinQt;0∩.

J

79T15 Ford.A･L. ReQd了ng,J.F. Becker.R.L.

｣. Phys. ら 12 (1979) 2905-2912

ChQrge trQnSfer くユnd 言onizQtion in couosions of 2.5 to 9 MeV protons

w;th argon

tQrget-Centered basis expQnS;on method

2500 - 9000 keV/Qmu

79T16 日QttOn.G.J. LQne.N.F. Winter,T.G.

｣. Phys. B 12 (1979) L57ト577

chQrge transfer for =e2'on = using molecular bQSQS W;th plane-WQVe

trQnSLQt;onQL factors

Heつ◆ ヰ H -> He'(2s) + H●

MO close-coupung with plane-wave ETF

O.25 - 25 keV/QmU

79T17 KumQr.A. Roy.B･N･

J. Phys. B 12 (1979) 2025-2030

Mod7fied binary encounter CQIculQtions for electron cqpture from noble

gQS qtOmS by He† ions II

ト1e+'B -> HeO(ら = He, Ne. Ar.トこr. Xe)

modified BEA

20 -

250 keV/qmu

79T18 Lin,C.D.

Phys. Rev. A 19 く1979) 1510-1516

Double K-sheu electron capture for 言on-atom COLusions Qt illtermediQte

energ7es

H◆+ He -,H-+He2◆; He2◆十日e->He+He2◆;

AZ◆十 Ne -, A(Z12)'十Ne2'く1s~2)

Two-state. Two-center AO

IO - 200 keV/QmU (H), 50 - 250 keVJIQmu (He), 500 - 40C)0 keV/QmU (F)

79T19 Lin,C,D. Tunneu.L.N.

J. Phys. B 12 (1979) L485-490

Subsheu electron capture Cross Sections of QrgOn QtOmS by protons

H◆十 Ar->H十 Ar◆くnl~1)くn=2,3)

two-一SGte AO close-coupling

2 - 10000 keV/Qmu
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79T20 McCcLrrOu.R. VQurOn,P.

Astron. Astrophys. 78 く1979) 177-180

chQrge eXChQnge Of N8'ions with atomic hydrogen fn the 7ntersteu_Qr

gQS

N3+ + H -> N2+ + H◆

motecuIQr model/LQndQU-Zener model

1O~1 - 2xlO-3 keV/emu

79T21 Moisewitsch,B.L. StockrnQn,S.G.

J. Phys. ら 12 (1979) L59卜595

Electron capture Qt relQtiv盲st7c energies

H' + H(1s) -> H(1s) + H◆

OBK with DirQC WQVe funct7ons

'100 -

1000000 keV/QmU

totQI cross section with Cnd wuhout spin chQnge

79T22 Mo;se;w;tsch,a.L. StockmQn.S.G.

J. Phys. B 12 (1979) L695-698

RelQtiv7stic cLQSSicQl theory of electron ccLPtUre

H' + H(1s) -> H(1s) + H'

relQtivistic cIQSSicQl theory

lO5 - 107 Rev/qmu

79T23 Morr;son,H･G. Op;k.U.

J･ Phys. B 12 く1979) L685-688

ExcitQtion Qnd chQrge transfer to the 2s Cnd 2p states in H◆ - H

couis]ons in the energy rQnge 49 to 125keV

H'･ H-,H(2s.2p)+H'

modified close-coupling

49 - 125 keV/QmU

79T2ム Mukherjee,S･ S;l,N.C. BQSU,D.

J. Phys. ら 12 (1979) 1259-1265

Etectron capture by protons from some hydrogen-I7ke了ons

H'. He'. Li2'-> H + He2◆, Li9'

Coulomb-Born

5 - 1000 くH◆) Rev/qmu

79T25 0midvQr,K.

Phys. Rev.A 19 (1979) 65-71

ScQling of cross sections for K-sheu capture by high energy protons

qnd QLphQ-PQrticles from the mult卜eLectron atoms

H', He2'. a -> HO, He'+ B'(ls-1) (a = H. He, Ar)

scQI;ng LOW

79T26 Rqy.P.P. Sqhq.ら.C.

Phys. Letters 71A (1979)ん15-ん19

ELectron ccLPtUre 7n H'- H2 Coil;8ions

=◆+=2->=O

f;rst Born QPPrOX;mat;on

50 - 5000 keV/cmu

79T27 ReQdng,J.ド. Ford,A.L. SwQfford,G･L. FritchQrd.A.

Phys. Rev. A 20 (1979) 130-14･4

Innersheu charge transfer in asymmetric ;on-atom COiLisions

AZ'. cu -> A(Z-I)+ + cu'(1s~f. 2L~1) (A - He, C, 0)

HF

6000 keV/Qmu

79T28 Roy,A. Ghosh.A.S.

J. Phys. a 12 (1979) 99-104
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The capture Of electrons by †ast Protons from hydrogen
-atoms

H◆･H->H(1s.2s,2p)･H'

fixed scQt伯rer QPPrOX了mQt7on'(frozen tQrget-Second Born)

30
-

2000 keV/Qmu

79T2g Roy,a.N. RQ;,D･K.

｣. Phys. ら 12 (1979) 2015-2030

Modif;ed b言nQry-encounter CQIculqtions for electron capture from

nobLe-gas atoms by protons I

H'+a-'HO(B=He,Ne,Ar,Kr.Xe)

mod言fied BEA

IO - 500 keV/qmu

79T30 Ryufuku,H. WQtQnQbe.T.

Phys. F?ev. A 19 (1979) 1538-1549

chQrge transfer cross sections for couisions of Lit, Bet., Cnd

c6'ions with QtOrn7c hydrogen

L言3', Be4., B5'. c6+ + H -> L言2+. Beg+, B4', c5◆

UDWA

O.025
I

200O keV/Qmu

totQI cross sections

79T31 Ryuluku,H･ WQtQnQbe.T.

Phys･ Rev. A 20 (1979) 1828-1837

TotQL Cnd pQrtiQI cross sections for charge trQnSfer 了n collisions of

mu川chQrged ions with QtOm了c hydrogen

NelD', silわ. cQ2O'. c6◆ + H -> Neg◆. s;13', cqlg', c5◆. H◆

UDWA

o,o25 I 2000 (NelO'), o.o25 - 5000 (Sil(◆). o.1 - 10 (CQ20') keV/QmU

QIso H◆. He2'.いO+. Beゎ, B5◆, c6◆. o8●

79T32 SQtOP,A.

J. Phys. a 12 (1979) 919-928

The distribution of excitQt;on resulting from electron capture in

stripped-ion-hydrogen-atom COuis了ons

c6∴ o8＼ B5◆ + H -> C5◆(nl). 07◆(∩り. B小くnl) + H●

CTMC

25 - 72 keV/QrnU

no cross sect;on

79T33 Solop,A. OIson,R.E.

Phys･ Letters 71A (1979) 407-ん10

Electron removQt from atom;c hydrogen by couis;ons with fuuy stripped

(ron ;ons

Fe26. . H -' Fe25' .H'; Fe26'+ H'+ e

PSS (Low energies); CTMC (high energies)

0.35 - 535 keV/qmu

79T34 SQtOP,A･ Otson.R.E.

Phys. Rev･ A 19 (1979) 192卜1929

Electron remo>QL from q･tom;c hydrogen by collisions with fuuy stripped

oxygen ;ons

o8' .H -'07'.
H':00+. H'+e

impQCt PQrQmeter PSS (low energies): CTMC (h;gh enegies)

0.06
･

GOO keV/QmU

79T35 Sh⊂Ikcl:;hoft,R.

Phys. Rev. A 20 く1979) 779-786

Relo=∨;st;c effects ;n electron capture from a hydrogenlike atom by a

fQSt-m()V;ng bore ;on

H◆. Nt)1O' . H -> H(1s). Ne9'(1s)
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first Born with retiQtivistic correction, ThomQS model qt reLQtivist;c

ener9y

lOOOO - 10000000 keV/Qmu

ThomQS Peck
- E:-O. first Born - E:-1, REC - E:-I

79T36 SinhG.C･ Mukher)lee,S. SiL,N.C.

J. Phys. B 12 (1979) 139l-1397

Electron capture 7n Qn. Qrb言trQry excited S stQte by protons passing

through hydrogenlc ions

H◆ + XZ'-> H(ns) +･,X(ヱ◆n'(xZ': He', Li2', c5', n=2. 3,ら. 6. ∞)

Coulomb-Born

50 - 400

79T37 Spruch.L. ShQkeshQft,R.

Phys. Rev. A 19 (1979) 1023-1028

CLQSSicQt Cross Section for charge transfer via "knock-on" capture from

h7gh Rydberg stQteS Qt QSymPtOt了ccLuy high impact Veloc;ties

Aヱ◆ + B【エ~1)I(1s)-> A(I-1)'+ BZ'

79T38 Theisen,T.C. McGuire.J.H.

Phys. Rev. A 20 (1979) 1406-1408

Single Cnd double electron capture ;∩ the independent electron

QPPrOXimQtion Qt high velocities

He2'+ He -> He+, HeO'

lndependent electron model w;th BQteS-Born theory

25
-

250 keV/QmU

79T39 WQtSOn,W.D. Christensen,R.B.

L 芸8utQrnO.PQ7ycsムL!'uQtf;3.1ns'ft;7≡たQ,6g2e7て,6Q3nlsfe,in c｡..is;.ns ｡f C8･ Qn4
N3+ w;th H atoms

A3◆+H-'A2◆十日◆(A=C,N)

quQntQL cQLcuLQtion/LQndQUIZener model

10-6 - 10-2 keV/QmU

80T 1 Amundsen,P.A. JQkubQSSQ.D.H.

J. Phys. B 13 (1980) Lん67-472

ChQrge transfer in asymmetric heQVy 7on couisions

H◆+ B ->トlO+ B◆く1s~1)くB= C, Ne, Ar)

IA

200 - 6000 keV/QmU

tmpQCt PQrQmeter dependence of capture PrObQbMties･

80T 2 BQnyQrd,K.E･ Sh了rtcL了ffe,G･W.

Phys. Rev. A 22 く1980) 1/+52-145与

ChQrge exchange between simple structured projectiles in high energy

couis7ons

Hく1s) + Hく1s) -> H~ + H◆

cont;nuum-intermediate-State QPPrOX了rnQt言on

2 - 90 keV/qmu

80T 3 Becker,R.L. F'ord,A.L. Rend;ng.J.F'.

J. Phys. a 13 (1980) 4059-4077

Contributions of mult卜e始ctron processes to innersheu charge trOnSfer

Qnd vQCQnCy Production; pro)'ectile charge dependence in con;sions of

bQre nuCLe; w;th argon

He2+, cS. + Ar -> He+. c5+. Ar+(1s-1)

CC

IOOO - 5000 keV/Qmu

Zp-scQl了ng
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80T 4 巳rQnSden,B.H. Newby,C.W. Noble,C.J.

J. Phys. B 13 (1980) 42450-4255

Electron capture by fuuy stripped ions of he仙m. 1ith了um, beryluum

Qnd boron from atomic hydrogen

He2◆. Li8◆, Beゎ, B5+ + H -> He', Liz+, Beョ+, B4+(nL) + H◆

CC (2-AO)

5 - 200 keV/qmu

80T 5 Briggs.J.S. Dube,L.

J.Phys.a 13 (1980) 771-784

The second Born QPPrOXimQtion to the electron trQnSfer cross section

AZl'+ a(ヱ2~1)◆(n-l'm-) -> A(zI-1)+(nLm) + BZ2.

second Born (QPPrOX7mGte)

80T 6 Butler,S.E. He一l,T.G. DQlgQrnO.A.

Astrophys. J. 2与1 く1980)ん与2-44･7

ChQrge transfer of multiply chQrged盲ons w;th hydrogen Cnd heuum;

quQntQI cQLcuLQt7ons

A2◆, A3+十H, He ->A', A2'+H◆,He'(A =つ. N.0, Ne)

quQntQI cqlculQtion

5xlO3 - 5xlO▲ (K)

rQte COefficient

80T 7 Butler,S.E. DQLgQrnO,A.

Astrophys. J. 241 (1980) 838-84･3

ChQrge trQnSfer of multiply chQrged ions with hydrogen Cnd heu.um;

LQndQU-Zener cQLculQtions

Aq十+ B
-'A(I-n''Bや(A

= C9', c▲◆, N2'- Nい. o9', oi'.

Ne2'- Ne4'. Mg2'- Mg小, siO'. sit'. s2'- s小,

Ar2◆
- Art.; B = H, He)

LQndQU-Zener model

10-5 - 4xlO-3 keV/Qmu

rQte COeff7c;ents

80T 8 ChQmbQnd.G. LQunQy,J.M. Levy,B･ Milte.P. Roueff.E:. M了nh,F･T･

J. Phys. ら 13 (1980)ム205-4216

chQrge exchange Cnd 'fine structure excitcLt;on了n 0 - H◆ cou7sions

o◆十=-, 0十H●; H◆. 0(〇p2) -,HO十0◆((so/2)
CC

■

10 - 1000 K

80T 9 Crothers,D.S.F. Todd,N.R.

｣. Phys. ら 13 (1980) 54･7-563

E:lectron capture by slow Zn2+, cd2+. B2+, Mg2'Qnd C6◆ ions

in H

zn2', cd2', B2◆. Mg2', c6'+ H

PhQSe一汁ItegrQl fnterpretQt了on of the two-state exponential model

with言n lP

2.5xlO-8 - 25 (Zn2'. cd2+), o.25 - 2.5xlOO (B2'),

400 - 1225 (Mg), 0 - 25 (C6') keV/Qmu

80TIO Crothe｢s,D.S.F. Todd.N.R.

J. Phys･ a 131 (1980) 2277-2294

one-electron capture by fQSt multiply charged Tons in H; q8 scQl-ng

Aq◆ + H -> Ah｢1)◆ + H◆

OBK, e;konQI, CDW, CIS

l.3 - 250 keV/Qmu

q9 scQung Low

80T1 1 DQttQ,S. Mukher)lee,S.C.

J.Phys. a 13 (1980) 539-546

こ
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chQrge trQnSfer in He2◆一日(1s) couis;ons

He2'. H(ls) -, He'(1s, 2s, 2p). H'

Coulomb-Born

25 - 2500 keV/qmu

80T12 Eichler.J. NGrUmi,H.

Z. Phys. A 295 (1980) 2091214

0n the cIQSSicQ卜trQJ'ectory e;konQL QPPrOX7mQtion for electron capture
'

into muLtichcLrged iorls

He2' + H(1s) -> H'(1s) + H'

EikonQI QPPrOX;rnQtion

=JO - 50000 keV/Qmu

OenerQl expression for ls-1s transfer for any PrOJ'ectiLe-tQrget

combinQtion. normal-zed to OBK.

80T1 3 GozdQnOV,T.P.

｣. Phys. B 13 (1980) 3835-38ん7

CIcss;cQl model for electron cQPture in coMsions of highly chQrged,

fuuy stripped ions with hydrogen QtOmS

A王◆十H->A(Z-1)◆十日◆(z:8, 10, 14, 18,26.36)

cIQSSicQI over-bQrr;er model

0.5 - 100 keV/Qmu

totQI cross sections

80Tlん GrozdQnOV,T.P. JQneV.R.K.

J. Phys. a 13 (1980) L69-72

Ele.ctron cQPture 了n slow cous了ons of mull;ply charged ;one w;th

hydrogen rワOlecules
Krl=7◆ + =2 -> KrO◆->6◆

tunneu;ng model

O.012 - 0.2ん keV/QmU

totQI cross section

80T15 GrozdQnOV.T.P. JQneV,R.K.

J. Phys. a 13 (1980) 34･3卜3442

Two-electron capture in 畠Low ion-atom COuisions

He2', ct'+ He -> HeO. c2+ + He2+

o.symptotic Lo.ndQU一日erring method

O.5 - 12 keV/emu

totQL cross sect;on

80T16 HQreL,C. SQt;n,A.

｣. Phys. B 13 (1980) 785-789

AppucQtion of OE:DM orbitQLs to many-electron systems; He2+-=e

cou;a;one

He2' . Hc -> He◆(n) ･ Hc'く1s), He + He''(n = ･i, 2)

MO close-coupling

3.3 - 33 keV/qmu

80T17 JQkubQSSQ-Amundsen,亡: H. Amundsen,P.A.

Z. Phys. A 2g7 く1980) 2O3-21ん

On the sem7cIQSSicQt impulse QPPrOXimQt了on for electron cQPuture in

QSymmetric ion-atom COuis言ons

H'+ B->H(1s)+a+(1s-1)(B=C, N. 0, Ne, Ar)

semictQSSicQI impu]tse QPPrOXimQtion

400 - 20000 keV/Qmu

QngutQr d;stribut;on

80T18 JQkubQSSQ-Amundsen,D.H. Amundsen,P.A.

Z. Phys. A 298 く1980) 13-19

ChQrge transfer in heavy ion couis7ons Qt retQtivist;c velocities
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;mpulse QPPrOX了mQt;on

80T19 LQP;cki,G. McDQniel.F.D. ●

Phys. Rev. A 22 く1980) 1896-1905

E:lectron capture from K shell by fuuy stripped ions

mod;fied OBK with corrections

scQlrng LQW

80T20 LれC.D. TunnelしL.N.

Phys. Rev. A 22 (1980) 76-85

Improved atomic model for charge transfer in mutt;electron ion-atom

collisions Qt intermedTQte energ暮eS

H◆十 Ar -> HO(1s)十Ar◆(1s~1); H◆十 NQI Kr -> Hく1s) +

Ne'(2s-1, 2p-1), Kr'(4･s-I, 4p~1); Fq◆十Ar -, F8◆(1s). Ar◆(1s-1)

Two-center AO expQnSion method

l - 200 keV/Qmu くH)', 1000 - 24000 keV/QmU (F)

80T21 MQCek,J.H. ShQkeshQft.R.

Phys･ Rev. A 22 く1980) 1ん‖-1仙6

Second Born QPPrOX7mQt;on with the CouLomb Oreenls function;

electron cQPture from hydrogen-Like ions by a bQre 言on

H+ + a(I-u'(ls) -> H(ls) (a = Ne, CQ)

second Born QPPrOXJ'mQtTon

2500 - 10000 keV/cLmU

80T22 McCQrrOl!,R. VQliron,P.

Electric Cnd Atomic Couisions (North-HouQnd) (1980) 453- 456

ThermQL chQr9e exchange reQCtion with mult7chQrged了ons of

QStrOPhys7cQHnterest: QPPl;cQtion to the NO◆ - = system

NO◆+ H -> N2' + H◆

quQntQI cQIcutcltion/LQndQu-Zener model

10-7 - 10~3 keV/QmU

80T23 Moiseiwitsch,B.L. Stockman,S.G.

｣. Phys. ら 13 (1980) 2975-2981

E:lectron capture by charged particles Qt retQt言vistic energies

H◆, NelO'+ H(1s)こ> H(1s), Ne9'(1s) + H+

OBK with DirQC WQVe funct了on

lOOOO - 1000OOOO keV/Qmu

QnQLyt了c expression

80T2ん Moiseiwitsch,a.L. Stockman.S.G.

J. Phys. B 13 (1980) 403卜4037

Non-orthogonQlity of atomic wQVe funct;ons in electron capture Qt

relQtivistic energies

Aヱ'十B(z-1)'(1s) -, A(I-1)'(1s) (A = H, Ne, Ar; a = H, Cu)

relQtivistic OBK

IxlO6 - 1xlO87 keV/Qmu

80T25 Mukherjee,S. SfL,N.C.

J.Phys. a 13 (1980) 3ん2l-3430

Ion一言on cQPture COlus了ons in continuum distorted-wQVe QPPrOXimQtion

H† + He+. Li2', Be9', c5'-> H(1s, 2s) + He', Lig'. Bet', C6'

CDW

4OO
- 2000 keV/QmU

80T26 0lson,R.E.

J.Phys. a 13 (1980) 483-492

Ion-Rydberg atom COuisions cross sections

Aq'. B(エー1)'(n) -, A(q-1'†(n-). BZ◆ (q=1, 2, 5. 10 ; n=1, 2, 5. 10, 20)

CTMC
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80T27 ReQding.J.F. Ford,A.L.

Phys.Rev.A 21 く1980) 124

K-shell hole production, mutt;ple hole production, charge trQnSfer'dnd

Qntisymmetry

80T28 R;vQrOIQ,R.D. PiQnCet言ni,R.D. SQun,A. BeLkic,Dz.

J. Phys. B 13 (1980) 260卜2609

rThe influence of the 'stQtic potential in high energy K-sheu electron ･

cQPtUre Con;a;ons

H'+ He(ls2) -> H(1s) + He'(ls)

CDW

2g3 keV/QmU

80T29 Roy.P.K. SQhQ,B.C. SH,N.C.

J. Phys. ら 13 (1980) 340ト34･20

F-ormQtion o† hydrogen QtOmS言n QrbitrQry excited stQteS by electron

cQPtUre in p-ト1 co=sion

H' + H(1s) -> H(ntm) + H'

Born QPPrOX.; distorted-wQVe (BQSSe卜Gerjuoy) QPPrOX.;

t;me-dependent two-state(BQnd) QPPrOX.

25 - 4000 keV/Qrnu

80T30 Ryufuku,H･ SQSQki,K･ WQtQnQbe,T･

Phys. Rev. A 21 (1980) 7ん5-750

0scillQtOry behQV;or of charge transfer cross section8 QS a lunct7on of

the.chqrge of pro)'ectiles in low energy couis7ons

Aエー+ H -> A(I-1)'+ H◆ (Az◆ ≡ B2'-B5◆; c3'-c6◆; N3◆-N6◆; o9'-o6')

UDWA, cLQSS言cQL barrier model

l - 25 keV/QmU

osciuQt盲on of cross sectlons Qt low energies

80T31 SくIhQ,卜t.P. MQiti,N. Sit,N.C.

J. Phys. B 13 (1980) 327-342

E:lectron cQPtUre 了n the 3s level by proton Cnd QIphQ-PQrticle from

QtOmic hydrogen

H●+ H -> H(3s) + H◆, He◆◆+ H-> He◆(3s) + H◆

BQteS formutQ

25 - 800 くH◆),6.25
- 200 (He◆つkeV/qmu

80T32 ShQkeshQft,R.

Phys. Rev. Letters んん(1980)仏2-444

Innersheu electron capture by cL SWift bore ;on; Second Born effects

AZ+ + B(ヱ~1)'-> A(Z~1)◆+ BZ.

second Born QPPrOXimQtion

Second Cnd higher-order Born terms needed for innersheu electron

CqPtUre･

80T33 Winter,T.G. HQttOn.G.

Phys. Rev. A 21 く1980) 793-807

PLQne-WQVe一寸QCtOr, rnOlecuLQr-State treatment Of electro-I transfer ;n

coltis;ons of He2'ions with H atoms

He2◆ + H -> He†(nL) + H'

CC (3,4.10 MO) w‡th･ETF'

0.25 - 17.5

81T l Borondo,F. MociQS.A. RierQ,A.

Phys. Rev. Letters 46 (1981) 42O-423

Asymmetry elfect言n the nentrQlizQtion reQCt了on H◆ + H●'

H◆ + H~ -> H(1s) + 川nl)

Sem卜cIGSSicQL QPPrOQCh
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O.1 - 100 keV/Qmu

81T 2 BrQnもden,B.H. ErmoIQeV.A.M.
●

Phys･ Lett. 84A (1981) 316-318

chQrge exchange ;n He''- u con?s;ons

He2' + L言 -> He■(n) + Li◆

CC (2-AO)

1.25
-

16.0 keV/Qmu

81T 3 BrQnSden,B.H. Noble.C.J.

J.Phys. B 14 (1981) 18ん9-1856

chQrge trQnSfer ;n =+ + =e◆ Cnd =e2◆ + = collis;ons

H◆'He◆->H'He2◆; 11e2◆.H -'He◆十日

ImpQCt PQrQmeter

O.5 - 50 keV/qmu

81T 4 Burgdorfer,J.
`

J.Phys. a 14 (1981) 1019-1034

AnguLQr momentum COherences in the differentiQI capture QmPl言tude Tn

hyd｢o≦】en

H◆. =e2'. Ar -, H(1s. 2s. 2p, 3s), He†(1s. 2s. 2pl, 3s)

Coulomb-Br7nkmQn-KrQmerS QPPrOX7mQt;on

6000 keV/QmU

QngulQr d;str7bution; AZ'. B(州◆(1s) -, A'z-1)'(nlm)

81T 5 Burgdorfe｢,J.

Phys. Rev. A 24 (1981) 173611767

ln引uence of the lineQr Stork effect on electron cQPtUre into luuy

str;pped ;ons

H''H, He -'H(n=2)
+ H'; 08'+ He -> 07.(n=2);

c6+ + He -> C5'(n=2)

mod;i;ed OBK

50
-

40O keV/QmU

81T 6 CQSQUbon,J.I. PiQnCent了ni,R.D. SQITn,A.

J.Phys. a 14 (1981) L297-299

chQrge exchange ;n law-energy Li8◆ - H coILis;ons

u3' + H -> L;2'(nI) + H+

7[yIPQCt PQrQmeter molecular QPPrOX7mQt7on

l - 5.7 keV/QmU

81T 7 Chr;stensen.R.ら. WQtSOn,W.D.

Phys. Rev. A 24 (1981) 133ト1341

chQrge trQnSfer Tn S2◆ + = co=s7く)nS Qt eV couision energies

s2◆(3p) + H(1s) -> S◆ + H◆

山ノinitio
MO method

lO-3 keV/QmU

81T 8 Crothers,D.S.F.

J. Phys･ a 14 (1981) 1035-1040

Cont;nuum distorted wQVeS; capture hto the nth sheu

Az'+H(1s) ->A(Z-l>(n).H'(A =H, He, U, Be. B, C)

C.D.W

130 keV/QmU

81T 9 C｢othe｢s.D.S.ド. Todd,N.R.

J. Phys･ B 14 (1981) 225ト2258

MoLecuLQr treatment Of charge-trQnSfer ;n He2'- H couis;ons

He2' . H -> He'(nt) + H+

CCく5-MO) w盲th ETF

O.5 - 6.0 keV/QmU
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81TIO Devi.K.R.S. Koonin.S.E:.

Phys. Rev. Letters 47 (1981) 27-30

MeQn-field QPPrOXimcLtion to P + He scQtterin9

日◆ + He -> HO

time-dependent HQrtree-Fock method

4 -

100 keV/Qmu

81Tl 1
y

JD.ubpeh;Ls'.J'BBr''y4gS･i'.s9'81,
I.595_46,7

Systemotics of the single Qnd double electron t･cQttering contribution

to charge exchange

AZ◆十B(之~1)◆(nLm) -'A(Z-1)'(n'卜rn')
_

first Cnd second Born QPPrOX言mQtions

25 - 10000 keV/Gnu

81T12 E;chler,J.

Phys. Rev. A 23 (1981) 498-509

E;konQt theory of charge exchange between Orb;trQry hydrogen;c states

of tQrget Cnd pro)'ectiLe

Az'+ H(nt) -> A(Z-1)'(nfL') + H'(A

-
-

H, He. u. a, C, Fe)

eikonQI QPPrOXimQtion

10 - 3000 keV/Qmu

81T13 Fi)'盲wQrQ,K.

J. Phys. a 14 (1981) 3977-3986

Close-coupung cQLcuLQt;on for electron capture by Qn QIphQ port;cLe

from QtOmic hydrogen

He2' . H -> He'(nLm) + H'

CC (19AO)

1.3 - 一oo I(eV/QmU

81T14 Ford,A.L. ReQd!ng,J.F. Becker,R.L.

Phys. Rev.A 23 (1981) 510-518

Innersheu cQPture Qnd ionization h couisions of H', He2'Qnd

u3+ projectiles w;th neon Cnd carbon

A王◆ + B -'A(三川◆(1s)
. B'(1s-1. 2l-1) (A - H, He, Li; B =C, Ne)

tQrge･卜centered bcLS首s expQnSion method

200
- 2OOO keV/qmu (C); 400

-

4000 keV/Qmu くNe)

81T15 GQrgQUd,M. HQnSSen.J. McCQrrOu,R. VQtiron.P.

J. Phys･ a 14 (1981) 2259-2276

ChQrge exchange With multiply charged ions Qt Low energies,I QPPlicQtion

to the N3./= Cnd C4+/= systems

N3'十H -> N2◆(nt) 'H◆; C小十 H -> C3'(nt)十日●

CC ( MO)

7xlO~7 - 7xlO-9 (N9'). 8xlOJ7 - 8xlO-3 (c▲◆)keV/QmU

81T16 GQyet,R. RIvQrOIQ.R.D.R. SQl;n,A.

J. Phys. a 14 (1981) 242ト2427

Double electron capture by fast neUCle;

He2◆. Hc -'He8,I F9'十Ar -> F7◆(1s2)

CDW

125 - 350 keV/qmu (He); 1578 - 3263 keV/qmu くF)

81T17 Green.T.A. Shipsey,E:.J. Brown.J.C.

Phys. Rev. A 23 (1981) 546-561

Modif始d method of perturbed stQtrOnQry States. ⅠIl. Charge-eXChQnge

cross-sect;ons for C6◆ 一 日 couisions

c6十. H -> C5◆(∩) + H†

CC (MO)
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0.05- 30.0 keV/Qmu

81T18 Heil,T.G. Butter,S.E:. DQlgQrnO.A.
4

P｢1yS. Rev. A 23 く1981) 1100-1109

ChQrge transfer oモ multipty chQrged ions Qt thermal energ始s

N2+十日-'N++H◆;C3'十H->C2+(nl)･H

CC (MO)

1.んxlO-6
-

5.8x10-i (N2'). 2.2xlO~5 -

6.7xlO~` (C3') Rev/QmU

81T19 Ho,T.S. Lieber.M. ChQn,F'.T.

Phys. Rev･ A 2ん(1981) 2925-2932

E;kond QPPrOXirnQt7on of electron-capture Cross Sections in cou了s7ons

of H-QtOmS With fast Projectiles
p十H-'H(nl)+P;C6'+H-'C5◆(nL)十P;

o8'. H -> 0丁●(nL) +P; Fe24'. H -> Fe29'+ H◆

eikonQI QPPrOXimQt7on

20 - 100 (P), 40 - 200 (others) keV/Qmu

81T20 Ho.T.S. L始ber,M. ChQn,F1.T. OmidvQr,K.

Phys. Rev. A 24 (1981) 2933-2945

E;konQL QPPrOX;mat;on for charge transfer from a mutt;electron atom tO

fQSt Pro)'ect'LLes

H+ +He,C, Ar. N2'02->H: He2'+He, C-> He+:

Li8◆ + c, Ne -> Li2◆

eikonQL QPPrOX;mat;on
'

500 - 10000 keV/Qmu

81T21 Ho.T.S. Umberger,D. DQy,R.L. ueber.M. ChQn,F.T.

Phys. Rev･ A 2ん(1981) 705-713

EikonQI cQIculQt盲on of electron cop(ure Cross Sections from Qn

Qrb;trQry nlm sheu of a hydrogenic tQrg(∋t hto QrbitrQry n'l'm' shell

of a fQSt bore Pro)'ectile

A之◆十B(ヱ~1)'(nlm) -> A(Z-1)'(n-l-m') . Bz◆

EfkonQl, OBK

20
-

200 keV/GmU

81T22 JQkubQSSQ-Amundsen,D.H.

J. Phys. a. 14 (1981) 264t7-2656

Sem;CIQSS;col impulse QPPrOXimQt;on for L-sheu electron capture in

QSymmetr7c heQVy 7on coMsions

H◆ + B->H ･B◆(2l~-)(B=Ne,Ar)

semicIQSS;col impulse QPPrOXimQtion

50 - 4000 keV/Qmu
J

cQPture Probability

81T23 KimurQ,M. Thorson,W.R.

Phys･ Rev･ A 24 (1981) 1780-1792

Direct Cnd charge-exchange eXCitQ十;on processes in H◆ -

H(18)

couis7ons clt 1 to 7 keV

H◆ + H(1s) ->H(2s. 2p) + H●

MO with ETF

l
- 7 keV/Qmu

81T2ん KimurQ,M. Thorson,W.R.

Phys･ Rev･ A 2ム(1981) 3019-3O31

MotecuIQr-StQte Study of =e2◆. =(1s) Cnd =e◆ + =e●('s) con;sTons

He2+ 十 日(1s) -> He●(total, 21); H◆十 He'く1s) -> H(1s; ∩=2)

CC

O.25 - 5 keV/QmU

81T25 KubQCh,C. Sid7s,V.
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Phys. Rev. A 23 (1981) 110-118

Theoret;col study of near-resonant ChcLrge eXChQnge COuisions of H十

w‡1h QlkQli QtOmS

=◆ + a -, =O(2s十2p) (a =Rb, K, NQ)

CC

O.2 - 6 keV/qmu

81T26 Ludde,H.J. Dreizler,R.M.

,J.Phys.
a 14 (1981) 219ト2201

D;rect Cnd cQPtUre PrOCeSSeS盲n proton-hydrogen scattering I. P;Lot

study for bombarding energies of 2 Qnd 8 keV

H'+ H -> H(total. 2s. 2p) + H'

numericQL soiut;on of time-dependent Schroedinger equQt‡on
- 2 - 8 keV/QmU

′

81T27 MQCek,J. TQulbjerg.K.
Phys. Rev. Letters 46 (1981) 170-174

Correction to Zp/Zt expansions for electron capture

H' + Ar -> HQ + Ar.(ls-1)

second Born QPPrOXimQtion

2000 - 150qO keV/Gnu

81T28 MQC了QS,A.

Phys･ Rev･

MolecuLQr

He'(1s)

MO w‡th

O.●125 -

R;era,A. Yonez.M.

A 23 (1981) 2941-2949

treatment Of I.｣e◆ 十 H couis盲ons

十H(1s) -, tle(1s2p, 1･3p)

IP

7.25 keV/QmU

81T29 MQndQL.C.R. DQttQ,S. Mukherjee.S.C.

Phys. Rev. 24 く1981) 30ん4-3050

chQrge-trQnSfcr cross sections for couisions of lQSt u3'ions with

QtOmic hydrogen

Li9'. = -, Li2'(1s, 2s. 2p, 3s, 3p, 3d). =◆

Coulomb-Born. Born

14.4 - 288 keV/Qmu

81T30 0lson,R.E.

Phys. Rev. A 24 (1981) 1726-1733

n. 1 d7str了but7on盲n Aq◆. H electron-cQPture COlus;ons

zz'+ H -> Z(I-1)'+ H'(Z = 1-20)

CTMC

50, 100 keV/QmU

81T31 PresnyQkov,L.P. Uskov,D.a. JQneV,R.K.

Phys. Letters 8んA (1981) 243-246

New QnQLytic QPPrOQCh
to the theory of charge exchange in atom-multiply

chQrged ion collis言ons

Aヱ◆ + H -> A(王･･‖◆(nl) + H◆ (z = 5-15, 20, 30)

modified decoy model

0.5 - 25 keV/QmU

AnQtyt7c express言on for I-d;stribution', q-oscillQt了on; only totQt

CrOSS Sections given.

81T32 ShimQkurQ,N. Inoue,H. Ko7ke,F'. WQtQnQbe.T.

J.Phys･ a 14 (1981) 2203-221ん

ImpQCt PQrQmeter treOtment for L号◆-L言couis;ons us;ng moLccuLQr

bQSis with electron trQnSkltrOn factors

u' + u -> u(2s) + u'

MO with ETF

O.015 - 0.1ん keV/QmU
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differentiQL 了n QngLe

81T33 Shipsey,E.J. Browne,J.C. OIson､R.E.

J. Phys. Fi 14 (1981) 869-880

ELectron capture Cnd Ton了zQtion in C5'. N5+, o6+. H con-sions

c5+, N5', o6'. H -> C小. N4', o5+. H◆

PSS (Low velocities), CTMC (hTgh veLoc;ties)
10-2 - 103 keV/QmU

totQL cross sections

81T34 Sidis,∨. KubQCh,C. Fussen,D.

Phys. Rev. LettQrS 47 (1981) 1280-1284

DeveLopments : the H'+ H- problem

H◆ 十 H~-> HDく∩)十 HO

IPM

O.02 - 10 keV/Qmu

81T35 S7dis,V. KubQCh.C. Pommier,J_

Phys. Rev. A 23 (1981) 119-126

SystemQtTc theoreticQHnvest;gQtion of chQrge eXChQnge in He'-

QlkQl卜QtOm COLus;ons

He'+ B -> H(2s+2p) (B= Cs. Rb. K, NQ)

CC

O.013-0.3 keV/Qmu

81T36 Simony,P.R. McGuire,J.H.

J. PhvpJ.己 14 (1981) L737-741

ExQCt Second Born cQLcuLQtions of lslls electron capture in P + H

H◆ .+ H(1s) -> H(18)

second Born QPPrOXimQtion

10000, 50000 keV/cLmu

cngutQr different盲QL cross section

82T 1 Bienstock,S. HeiL,T.G. Bottcher,C. DQlgQrnO,A.

Phys. Rev. A 25 (1982) 2850-2852

chQrge transfer of C3+ -ons in atom;c hydrogen

c8◆ + H -> C2+(2LnL-･) + H◆

CC (MO)

0.00083 - 0.416 keV/Qmu

82T 2 Bottcher.C. He;I,T.G.

Chem. Phys. Letters 86 (1982) 506-509

Low-energy charge eXChQnge from hydrogen atoms by few-electron ions

Be4+. B5◆, c6+ + H -> Beヨ◆, B4'. c5+; c小, c5'+ H -> C3+, c4+

fuuy quQntQt PSS

l.0×10~ム ー o.1 keV/qmu

totQI cross sect7o∩

82T 3 BrQnSden.B.H. Noble,C.J.

J. Phys. B 15 (1982) 45卜455

chQrge trQnSfer in L-3'+ = couisions

Li3◆ + H -> Li2'(nlrn) + H◆

CC (8, 14.. 20-AO)

1.4 - 200 keV/Qmu

82T 4 Briggs,J.S. GreenLclnd,P.T. KocbQCh,L.

J. Phys･ B 15 t1982) 3085-3102

Differ(汀1t;QI cross sections for high energy electron capture †n the

impuLsc opproximQtion

H◆ +トl. Ne -> HO.I L亨9' + Neg'-> Li2◆

impulse QPPrOXlmQt盲on
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1000O lくeV/qmu くH); 2OOOO keV/Qmu (u)

QngutQr differential cross sectTons

82T 5 Crothers.D.S.F. McCQnn.J.F'.

Phys. Le`tters 92A く1982) 170-17ん

Continuum-distorted-wQVe CQPture hto the n-th sheu; l, m d言stribut盲on

c6'十 日(1s) -> C5◆(nlm) + H◆

CDW

(

82T 6 DQttQ.S. MQndQI,C.R. Mukherjee,S.C. Sit.N.C.

Phys. Rev. A 26 (1982) 2551-2566

cGIcuLQt了on of cross sections for electron capture by fcLStげ◆ ions

from atom;c hydrogen in th㊤ continuum distorted wQVe QPPrOX;motion

- L;3◆十H -> Li2'(1s. 2s. 2p, 3s. 3p. 3d)

CDW

100 - 1500 keV/QmU

82T 7 日chenQUer,E). Grun,N. Scheid,W.

J. Phys. a 15 (1982) L17-20

CIcLSSfcQt trajectory cQIcuLQt7ons of the d;fferentiql cross sections

for charge trqnSfer in H◆一日cou;sions

H' + H(1s) -> H(1s)

CTMC

25. 60 keV/QmL'

QnguLQr d;fferQnt盲QI cross sect;ons

82T 8 ErmotQeV.A.M. Noble,C.J. BrQnSden.a.H.

J. Phys. a 15 (1982)与57一与70

chQrge exchange between Cs';ons Cnd related studies

cs'+ cs'-> cs(5p6. nl) + Cs2'く5p5) (nl=5d, 6s. 6p);

L言◆ + Li◆ -> L;く1s2, nL) + Li2+ (n 蛋 3)

two-stQtP AO close-coupling

4.5
- r/5 keV/QmU

82T 9 ErmoLQeV.A.M. MirQgliQ,J.E. BrQnSden.B･H.

J. Phys. a 15 (1982) L677-680

Ion盲zQtion Cnd charge eXChQnge了n couis-ons between Li◆ ions Qt

intermed7Qte energies

Li◆十u◆-> Lie. Li2●; L.i◆十Li2'十e

first Born QPPrOXimQtion

5 - 1000 keV/QmU

82T10 F-ord.A.L･ F!eQd;ng,J･F･ Becker,R･L･

J. Phys. ら 15 (1982) 3257-3274

CoupLed-channel cQLculQt7ons of ion;zQt了on Cnd charge transfer in

p･Li†･2◆ Cnd transfer in LF･3十･ H(1s)

Li2'(1s) + H(1s) -> Li+(1snI) + H◆ (n ≦ 3);

Li8'+ H(1s).I:'Li2'(nl) + H◆ (n ≦ん)

perturbed one-Cnd-a-half center

70. 86 - LOO keV/QmU

82T1 1 Fr;tech,W.

J. Phys. B ほ(1982) L389-392

Atomic orbitQl expansion description for stow ion-atom COLusions;

Q curved-une trQ)'ectory study

c6+ + H -> C5'

GtOmic exp.QnSion method

O.1 - 1.0 keV/Qmu

totQL cross sect;on

82T12 Fritsch.W. Lin,C.D.
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Phys. Rev. A 26 く1982) 762-769

ExcitQtlon Cnd chQrge transfer to 2s Cnd 2p 8tQteS ln 1 - 20 keV

H'- H collisions

H

A

1

◆

ヰ H

0

- 20

-> H(2s, 2p)

keV/Qmu

82T13 Fr‡tsch,W. ･Lin,C.D.

J. Phys. a 15 (1982) 1255-1268

Close-coupung cQLcutQtions for 言nelQStic proce8Se8 rn intermediate

energy ion-QtOm COuision8

日◆+ A(I-1)'->H + A王◆(A = H, He)

two-center atomic orbital expQnS了on method

l.5 - 100 keV/qmu

82Tl与 Fritsch,W. Lfn.C.D.

J. Phys. B 15 (1982) L28ト288

E:lectron transfer in Li8◆ + H couis言ons Qt low Cnd intermediQte

energ了es

u3'+H
->Li2◆くnl) +H◆くn ≦ 3)

AO close-coupling

O.2 - 20 keV/qmu

82T15 Green,T･A･ Peek.J･M. Riley,M.E. Sh;psey.E.J. Brown.J.C.

Phys. Rev. A 26 く1982) 1278-1282

ELectron capture Cross Section for C6◆一日(1s) couisions Qt

eLectron-voLt energfes; a test Of the LQndQU-Zener formula

c6' + H(1s) -> C5'

LQndQU-Zener + close-coupung

3xlO~l - 2xlO-2 Rev/Qmu

totQI cross sect;on

82T16 Green,T.A. Riley,M.E. Shipsey,E.J. Brown.J.C.

Phys. Rev. A 26 (1982) 3668-3671

semicIQSSicQl trajectory on C6'- = charge eXChQr･ge Cross Sections Qt

low ene｢9y

c6' + H -> C5+

sem言cLQSSicQI QPPrOX言mQt了on

3xlO-3 - 1.3 keV/Qmu

totQL cross section

82T17 Green.T.A. Sh;psey,E:.J. Brown.J.C.

Phys･ Rev. A 25 (1982) 1364-1373

Modified method of perturbed stQt;onQry StQteS. IV. E:Lectron cQPture

cross sections for the reaction C6'+ H(1s) -> C5◆(nL)十日◆

c6'十H -> C5'(nL)十 日◆

Close coupling; PSS (MO) with vQriQtionQuy optimized ETF

Ix10-8 -

2.25 Rev/Qmu

82T18 Ho,T.S. E;chLer.J. ueber.M. ChQn.F.T.

Phys. Rev. A 25 (1982) 1ん56-1461

CQLcuLQt了on of the d‡fferentぬi cross section †or electron cQPture in

fQSt ion-atom COLl了sions

H' + H(1s) -> H(ntm) + H'

opticQl e7konQI QPPrOXimQt;on

25
-

125 keV/qmu

QnguLQr dff佃rentiQ1 for ls->ntm capture

82T19 Ish;hQrQ.T. Tsu)I;.A.

Phys. Rev. A 26 く1982) 2987-2989

E:ikonQL QPPrOXimQtlon for electron capture into port;Guy Stripped
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pro)'ectHe ;ons

Aq◆ (q=1,2) + H -, A(q-1)i(nL) (A = LしC)

eikonQI QPPrOX言mQtion

50 - 500 keV/qmu

rQtio to OBK

82T20 K;murQ,M. Otson,R.E:. PQSCQLe,J.

Phys. Rev. A 26 (1982) 1138-1141

y Electron cQ･PtUre Con;sions of H◆ with ground-Cnd excited state NQ･

H'･ NQ(3s, 3p) -> H(2s, 2p)

pseudo potent;QL rnolecuIQr-Structure CQLcuIQt7on with ETF-

0.l - 10 keV/QmU

82T21 -K;murQ.M. OLson,R.E. PQSCQLe.J.

Phys. Rev. A 26 (1982) 3113-312ん

MoLeculQr treQtmenls of electron capture by protons from the ground Cnd

excited states Of QlkQl卜metQL QtOmS

H'. a -> HO(totQL; 2s, 2p) (B = NQ, K, Rb, Cs)

MO

､ 0.01 - 10.0 keV/QmU

totQI, 2s. 2p cross sections

82T22 un,C.D. Winter,T.G. Fritsch.W.

Phys･ Rev. A 25 (1982) 2395-2398

Three-center atomic expansion method for ion-QtOm Con;sions

H'十 日(1s) ->ト1(1s)
+ H◆

three-center QtOrnic expQnSぎon

2 - 25 keV/Qmu

ChQrge trQnSler probQb;uty, no cross Sect;on except for 13.7. 9.90,

7･8. 3･03 A2 Qt 2. 5. 10 Cnd 25 keV, respect;veLy･

82T23 Ludde,H.J. Dreizler,R.M.

J.Phys. ら 15 (1982) 2703-2712

Direct Cnd capture PrOCeSSeS了n proton-hydrogen sccLttering. ⅠⅠ.Total

cross sect;ons for bombQrd;ng energies of 1 to 50 keV

H● + H(1s) -> H(nL) + H● (n ≦ 3)

pseudo state CLose-coupl;ng

l
-

150 keV/Qmu

82T24 Ludde,H.J. Dre;zler,R.M.

J. Phys. a 15 (1982) 2713-2720

E:Lectron cctpture with =e2', L言3', Be4'Qnd B5+ proJ･ectiles from

QtOmic hydrogen

He2'+ H -> He'(nL) + H◆ (n 蛋 3);

Be4', B5◆十日-> L言2◆, Be3◆, B小十H'

pseudo state CLose-coupL;ng

2 - 50 keV/Qmu

82T25 MQCek,J. Atston,S.

Phys. Rev. A 26 (1982) 250-270

Theory of electron capture from a hydrogenuke ;on by a bore ;on

Aヱ◆十B(≡-1)'-> A(王~1)'+ Bヱ◆

strong potential Born QPPrOXimQtion

82T26 Moiseiwitsch,B.L.

J.Phys･ a 15 (1982) 3103-3110

Second Born QPPrOX了mQtion for electron capture Qt ULtrGh;gh

reLQtiv言st;c impact energies

Aヱ◆ + B(王~-I)'-> A(王Il)●

relQt了vistic second Born QPPrOXimQt亨on

QSymPtOtic formutQ (E:-1)

-77-



82T27 0hyQmQ-YQmQguChi,T. ItikQWQ,Y.

J. Phys. Soc. JQPQn 51 (1982) 2982-2988

chQrge trQnSfer言n couis7ons of Li8'Qnd Bet+ ions w;th atom;c

hydrogen Qt low impact energy

Li3', Be4'. H -'Li2'. Be3◆

PSS

O.1 - 20 keV/qmu

totQI cross section

82T28 01son.R.E.

J. Phys. B 15 (1982) L163-167

ELectron capture Cnd Ton;zQtion in =◆, =e2'. Li couisions

H', He2'･ u -'HO. He', (HeO) + u+. (u2');

H●. Heゎ+ い◆+e

CTMC

50 -

400 keV/qmu

82T29 0Lson-R.E. KimurQtM.

J. Phys. B 15 (1982) 423卜4238

AngulQr SCQttering in stow multiply charged ion atom COLus言ons

c6十 + H -> C5◆

quQntQL
O.25 - 225 keV/qmu

TotQI cross section QS a function of scQtter'(ng angles

82T30 ReQding.J.F. Ford.A.L. Becker.R.L.

J. Phys. B 15 (1982) 625

0ne Cnd a half centered cQIcuLQtions of ionization Qnd charge transfer

in H●
･.･

He' Cnd He2◆ + H couisions

H'∋2. + H(1s) -> He'(nL) + H◆ (n 蛋 5);

H'. He'(1s, 2s, 2p) -, H(1s). He2'

perturbed one-Cnd-a-half-center

75.5 (Heゎ).･ 20 - 400 (H◆) keV/QmU

82T31 RivQrOIQ.R.D. MirQgliQ.J.E.

J. Phys. B 15 (1982) 2221-2232

CompQr了son between the continuum distorted-wQVe Qnd the second

Born-KrQmerS QPPrOXimQtions Qt h;9h energ;es electron capture

H◆ + H(1s) -> H(1s) + H十

CDW, second Born-1くrQmerS QPPrOX†mQtions

10000; 50000 keV/Qmu

82T32 Ryufuku.H.

Phys. Rev. A 25 く1982) 720-736

Ion盲zQtion. exc;tQt7on Cnd chcLrge trQnSfer for 7mpQCt Of H', L言3-.

B5', c6'Qnd S714'ions on QtOmic hydrogen

H◆. Li8., B5', c6', silt'+ H -> HO, Li2+. B4', c5', s盲19◆ + H'

UDWA

O.Cl - 5000 keV/Qmu

82T33 Sq【れA.

Phys. Letters 91A (1982) 61-63

chQrge eXChQnge in Li3'- H coLusio.ns

Li8◆ + H ->Li2++ H+

OEDM

l.29
- 50 keV′qml｣

totQI cross sect言on

82T3ん Simony,P.R. McGuire,J.トl. ErchLer,J.

Phys. Rev･ A 26 (1982) 1337-1343
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ExQCt Second Born electron cQPture for P + He

p + He(1s2) -> H(1s)

second Born QPPrOXimQtion

lOOO - 100000 keV/QmU

QnguLQr differentiQI cross sections

82T35 West,a.W. LQne.N.F. Coben,J.S.

Phys. Rev. A 26 く1982) 3164-3169
r

RQdiQtive chGr9e transfer in couisions of =e2'ions Cnd ground state

iJ QtOm8

He2+ + H(1s) ->トte◆(1s) + H◆ + hy

opt;CQL potent7Ql method

lxlO-4 - 1 keV/QmU

83T 1 AuQn,R.J. Dickinson,A.S. McCQrrOu,R.

J.Phys. a 16 (1983) 467-480

MolecuIQr treatment Of charge exchange in H◆ + Li couisions

H' + u -> H (n=2)

PSS

O.03 - 15 keV/Qmu

83T 2 AIston.S.

Phys. Rev. A 27 (1983) 2342-2357

Theory of electron capture from a hydrogen-=ke ions by a bore ;on;

htermediQte-State contributions to the QmPl盲tLJde

H'+ B -> H + B' (B = C, Ne, Ar)

strong potent言QI Born QPPrOXimQt盲on

lOO - 20000 keV/Qmu

83T 3 EkrQny,A･ BrQndQS,E:. ELQnder,N･ Rittby,M･

Phys. ScrTptQ T3 (1983) 233-235

ResonQnCeS in low energy charge transfer between mutt;ply charged ;ons

Qnd neutral atoms described with d言IQted TitchmQrSCh-Weyle theory

TitchmQrSCh-WeyLe theory

quQSi-molecule with poIQr王zQt7on force,I no cross sections given

83T 4 B;enstock,S. He;i.T.G. DQlgQrnO.A.

phys･'Rev･ A 27 く1983) 274卜2743

chQrge trQnSfer of O3'-ons言n co=sions w-th atomic hydrogen

oQ十 + H -> 02' + H'

CC (MO)

0.000006 - 0.312 keV/QmU

I

83T 5 Borondo,F. MQCiQS.A. RierQ,A.

Chem. Phys. Letters loo (1983) 63

Asymmetry e†fect in H'+ H~ neutrQLizQtion QPPticQtTon to the n=3

pseudo cross†ng

H' + H--> H + H(n=2, 3)

MO w;th pseudo-crossing

O.05 - 5 keV/qmu

83T 6 B｢Gndt,D.

Phys. Rev.A 27 (1983) 1314-1318

ResonQnt transfer Qnd exc了tQt7on in ion-atom COuTsions

s;1t◆ + He -> S言1Q'; s19'+ He, Ar -> S12◆

ⅠA

83T 7 BrQnSden,a.H. Noble,C.J. ChQndLer,J.

J. Phys. ら 16 (1983)ん19ト4201

Theoret;cot Studies of the fnterQCtion of He2+ wi什 H(1s) cLnd H†

with 卜†e
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He2'+ H -> He'(nt) + H+: He'(1s) + H'-> He2'. H(nL):

He2'. H -, He2'. H'(2s, 2p)

CC (AO)

3.7 - 230 keV/Qmu

83T 8 C｢othe｢s,D.S.ド.

Phys. Scr;ptQ T〇 (1983) 236-240

Reflned orthogonQl vQriQtion-perturbQtion continuum-distorted-wQVe

treQtment Of B之●. H(1s) -, a(I-り◆(nt). H◆ Qt intermediate Velocity

for n, Z>>1

AZ'+ H(1s) -> A(zll)+(n) + H◆ (A I 12-18, n = 9-16)

orthogonQL vQriQtion-perturbQt;on CDW

IOO Rev/qmu

n-dependence

83T 9 Devi.K.R.S. GcLrCiQ.J.D.

J. Phys. B 16 (1983) 2837-284･7

=e2+ + =e couisions i= time-dependent HQrtree-Fock theory

He2'十日e(ls2) -, He., HeO

time-dependent HQrtree-Fock theory

7.5 - 37.5 keV/qmu

83TIO Dickinson,A.S. McCQrrOll,R.

J. Phys. B 16 (1983)ん59-466

AdiQbQtic sw;tching fQCtOrS in stow QtOrn;c cou了sions

H◆ 十 Li

MO with QdiQbQtic switching fQCtOrS

trQnSit7on probabilities only

83Tll E:rreQ,L.F. Mendez,L. RierQ,A.

Phys. Rev.A 27 (1983) 3357-3360

ExcitQtion Cnd chQrge trQnSfer Tn He'. H couisions･ A moLecutQr

QPPrOQCh including two electron trQnSIQt了on fQCtOrS

He◆ + H -> HeO

common-trQnSIQtion-factor method

2.5. 6.5 keV/QmU

83T12 Fritsch,W. Lin,C.D.

｣. Phys. B 16 (1983) 1595-1603

Atom;c orb;tくII expcLnS言on study of electron cQPtUre in H◆ + Li Cnd

He2' + Li couisions

He2' + Li -> He'(nL) + L;I; H●+ L; -> H(nL) +Li◆

CC (40-AO)

o.5 - 20 (H+), 0.1 - 2.0 (He2') keV/Qmu

83T13 Fritsch.W. LれC.D.

Phys. ScrTpto T3 (1983) 24ト24･3

Atom盲c expansions for describing charge trQnS†er in stow ion-atom

couislons

H◆ +ト1 -> H(2s) + H+; Li8◆, c6'+ H -> Li2'.･ c5+ + H+

QtOmic expQnSion method

O.1 - 100 keV/Qmu

totQI cross Section

83T14 Fritsch.W. Lin,C.D.

Phys. Rev. A 27 く1983) 336卜3364

Couplく)d-stQte CQIcutQtions for excitQtion, charge transfer Cnd

ionizqt言on in 1 - 75 keV proton-hydrogen QtOm COu7s;ons

H'･ H->H(2s.2p)

TSAE

l
-

75 keV/Qmu
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83T15 Gorriz.M. Briggs.J.S. AIston,S.

J. Phys. a 16 (1983) L665-670

Strong potentiQL Born theory of rQd言Qtlve electron cQPture

NelO' + H->Ne9◆+ H◆+ hリ

strong potent;QI Born QPPrOXimQt;0∩

5625 keV/Qmu

83T16
r

Grun,N. Sche7d.W.

J. Phys. ら 16 (1983) Lん25-428

CQLculQtion of the impact PQrQmeter dependence of. 'the charge exchange

for L;3◆. = Qt lO･5 keV by the finite difference method

Li3' + H -> Li2◆

finite d汁ference method

l.5 keV/emu

P(b) dependent on mQgnetlc substQteS (m=0. 1, 2)

83T17 HQrd;e,D.J.W. OLson,R.E:.

J. Phys. ら 16 く1983) 1983-1996

ChQrge transfer Cnd ionf'zQt言on processes involving muLtl'pty charged

7ons 言n colusion with atomic hydrogen

xq'+ H -> X(q-1)'+ H◆,･ Xq'+ H◆ + 管- (Xq': H◆, He2●, c6◆. o8')

CTMC

25, 50. loo keV/QrnU

totQl (E=25-200 keV/QmU): PQrtiQl (E=25-50 keV/Qmu)

83T18 Hqrel.C. SQl盲∩,A.

J.Phys. B 16 (1983) 55-70

Appl言cQtion of OEDM orb盲tQIs to many electron systems: He'一日

couis了ons

He'十H(1s) -> He(ls2, ls2p)

OEDM

O.19 - 7.5 keV′qmu

totQI cross sections included

83T19 He;i.T.G. Butter,S･E:. DQLgQrnO.A･

Phys. Rev. A 27 (1983) 2365-2383

ChQrge transfer of doubly chQrged Cnd trTpLy charged ions with QtOm;c

hydrogen Qt thermal energ;es

A2◆. A3十. H-'A', A2'(A =C, N. 0. Ne)

MO

IO-5 -

10-i keV′qmu

83T20 JQneV,R.K.

Phys. ScrfptQ T3 (1983) 208-221

Excited states Created in charge trQnSfer couisions between atoms CLnd

highly charged ions

A之◆. H -, A(q-lト(n,l) + H◆(A : He, Li. Be. C. N, F, Ne. NQ,

Mg, Al. Si. S, Ar, CQ, Cr. N言. Sr)

LQndQJ-Zener model with rotQt了onQl trQnSTt7ons

l - 100 keV/qmu

rev了ew; general scQling for n Cnd l distribution

83T21 Jqnev,R.K. Belie.D.S..

Phys;cQ ScriptQ T3 (1983) 246-24･8

ELectf･On capture hto excited stQteS了n H. Ar18+, Kr86. Cnd

xe5小chclrge trQnSfer colusions

Ar18◆, Kr36◆. )くe5小十 H -> Ar17'くn), Kr35'(n), xe53◆(n) . H◆

MLZ

IO~2 - 102 keV/Qmu
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83T22 JQneV,R.K. Bet;c,D.S. BrQnSden.a,H.

Phvs. Rev. A 28 く1983) 1293-1302
■

Tし一ユI Cnd pQrtiQL cross sect了9nS for electron capture in coLIJslons of

hydrogen atoms W;th fuuy str;pped 了ons

A王◆ + = -, A(i-ll.(nl) + =◆ (z ≡ 5-5ん. A王● fuuy stripped ion)

0.03 - 80 keV/Qmu

M'JltichQnnel LQndQu-Zener theory with rotQt7onQI coupung included.

83T23 Kq.ヱqnSk門,A.K. KomQrOV.I.V.

Sov. J.-Tech. Phys. 27 (1983) 1064･-1067

chQrge exchange OI C6'Qnd O8● ions with hydrogen QtOrnS; Strong

coupL;ng cQLcuLQt;on

c6◆. o8◆十日-> C5◆. o7◆

strong coupling

O.25 - 4.0 keV/cLmU

totQI cross section

83T24 KimurQ.M. SQtO.H. OIson,R.E.

Phys. Rev. A 28 (1983) 2085-2090

MoleculQr treQtment Of charge trQnSler in Li◆ + CQ COuisions

u'. cQ->Lu2s.2p)+CQ'

PSS with ETF

O.I -

20 keV/qmu

83T25 KimurQ.M. Thorson,W.R.

J.Phys. a 16 (1983)

MolecuLQr-State Studies

Qnd B5◆一 日couisions

Li9'. Be小. B5† + H ->

MO switching function

l - 15 keV/Qmu

totQL cross section

1471-1480

of charge trQnSfer in Li3◆ - H. Be4'- H

Li2'. Be8', BI十

83T26 Ludde,H.J. Dre王zler.R.M.

J.Phys.ら 16 (1983) 1009-1015

Direct Cnd cQPtUre PrOCeSSeS 了n proton-hydrogen scattering III･

d;1ferentiQt Cross Sect;ons Cnd charge exchange PrObQbilit7es

H'+ H->HO(ls, 2L)

time-dependent Schroedinger equation

l - 2 keV/むmu

83T27 Ludde,H.J. Dre;zLer.R.M.

｣. Phys. a 16 (1983) 397卜3981

Method for the cQLculQtion of global probQb;lities for many electron

SyStemS

He2' . He -> He', Hen

IP

83T28 MQC7QS,A. RierQ,A. YQneZ,M.

Phys. Rev. A 27 (1983) 213-219

E:xcitcltion Cnd charge trQnSfer in He◆十 日comsions･ A study of the

orig!n dependence of cQIculQted cross sections

He'(1s). H(1s) -, He(1s2p l･9p)

ImpQCt PQrCmeter form. Ism

O.125
- 7.5 kく､V/Qmu

83T29 McCorrou,R. VQliron,P.

Phys. ScrTptq T3 (1983) 226-232

ChQrge exchange Of h;ghLy chQrged ions Qt low energy

c小･H -'C3'(nL)
' H◆; N3十+H-'N2'(nL) 'H◆

CC (MO)
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8xlO.? -んxlO-2 (c4'); 7xlOー7 - 3.5xlO~2 (N3+) Rev/Qmu

83T30 McGuire.J･H. E了chler,J. S加ony,P.R.

Phys. Rev･ A 28 (1983) 2104･-2112

ExQCt Second Born cQLculcLtions for electron capture for systems with

vQr言ous proJ'ect;Ie Cnd target Charges

H◆+ H,Be,C, 0, Ne->HD; He2'+He->He●; Beゎ+ Be ->

Be3'; c6'. c -L'C5': o8'. o -'o7': NelO'. Ne -, Ne9'

, second Born QPPrOXimQtion

lOOOO - 200000 keV/qmu

QnguLQr distr‡butFon

83T31 0prQdolce,L. VQL;ron.P. McCQrrOu.R.

- J. Phys. B 16 (1983) 2017-2028

singLe chQrge exchange in Ar6t - =e couisfons

･･Ar8'+ He -> Ar5'(3s2nL) + He'

MO close-coupting (rnodeL potentiQl)

0.12 - 1.2656 くム stQteS); 0.025 I 1.2656 (6 stQteS) keV/QmU

83T32 PresnyQkov,L.P. Uskov.D.a. JQneV,R.K.

Sov;et J.-JE:TP 56 (1983) 525-531

ChQrge exchange in stow coufsions of multipLy chQrged
Tons with atoms

Aq'+ H2 -> A(q-H'+ H2 (A = C6', N7+, o8', NelO'. Ar18'):

c6' + H-> C5'

decQy rnOdeL

O.1 - 20 keV/qmu

83T33 Sdlin,A.

J. Phys. a 16 (1983) L66ト664

Comments on QdiQbQtic switching factors in stow atomic con;sions

83T3ん SQtO,H. KimurQ.M. Wetmore,A.E. OIson.R.E:.

J. Phys. a 16 (1983) 303713044

Electron capture Cross Sections for TiHい

Ti小+ H
-'TiO'(nL)

+ H◆; Ti9'+ H'-'Ti小+ H(nt)

lm.pact PQrQmeter PSS (MO) w;th ETF-

0.1 - 10 keV/qmu

83T35 Sh;etds,O.A. DQlgQrnO.A. Sternberg.A.

Phys. Rev. A 28 (1983) 2137-2140

Line emTssi､⊃n from charge trQnSfer with QtOm7c hydrogen cLt thermQt

energ7es

o3'(2p). = -, 02◆(2p3p, 1p, 9Dl)

modeu7ng

6.25xIO-5 keV/Qmu

evQLuQtion from QStrOPhys言cQl dQtQ

83T36 Shipsey,E･J･ Green,T.A･ Brown.J･C.

Phys･ Rev･ A 27 (1983) 82l-832

Modif;ed method of perturbed stQtTonQry StQteS･ ∨. ELectron-capture

cross sections for the reaction O8' +トー(1s) -> 07◆(n. 1)十H◆

o8◆十H-> 07'(nl)十H'(n=4, 5, 6,フ, l=0 -

n-1)

close coup=ng: PSS くMO) with vQriQtionQuy OPtfmTzed ETF'

13x10-9 - 34 keV/Qmu

83T37 S7dis,V. KubQCh,C. Fussen,D.

Phys. Rev. A 27 (1983) 24･31-2ム46

Ionic-covQtent Problem in the H◆十ト√く-> HI + H colus;oncLL

SyStem

H' + H- -><一 日(nl) + H

MO model
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0.02 - 10 keV/Qmu

83T38 TQn,C.K. Lee.A.R.

J. Phys. a 16 (1983) 144･5-1ム59

Electron capture into excited states Of hydrogen

H● ･ H
->H(n)

+ H+(n ≦4); H◆+He->H(n) +He'(n ≦5)

83T39 TQULbJ'erg.K. Br;ggs.J.S.

J.Phys. a 16 (1983) 381ト3824

Muuipte scatter;ng theory of electron capture in intermediate-tO

high-vetocity cou言s言ons

CDW method

formulQt言on only

84T 1 Aberg.T. Blomberg,A. Tulkke,J. Goscinsk7,0.

Phys. F?ev. Letters 52 (1984) 1207-1210

MQX;mum entropy theory of recoil charge distributions in electron

cQPture Con;s;ons

mQX;mum entropy theory

84T 2 Amundsen.P.A. JQkubQSSQ-Amundsen,D.H.

Phys. Rev. Letters 53 (1984) 222-225

ChQrge transfer to a fast PrOJ'ect;le in the presence of a nuclear

reSOnQnCe

H++ N;, C->HC

strong potent言QI Born QPPrOXimQt盲on

3110 - 3200 keV/Qmu (N;); 350 - 550 keV/QmU (C)

84･T 3 Amundsen,P.A. JQkubQSSQ-Amundsen,D.H.

J. Phys. B 17 (198i) 2671-2686

ChQrge trQnSfer Qt large SCClttering Qngles in the strong-potential Born

QPPrOX;mat;on

H' + C. M -> H(1s)

strong-potentiql Born QPPrOXimcLt;on

3xlO8 - 20xlOO keV/QmU

QnguLQr distribution

84T 4･ AndriQmOn)'e.S･ Chem7n,J･F･ Roturier,J. SQboyQ,B･ Schuerer,J.N･ GQyet,R.

SQlh,A. LQurent,H. Aguer,P. Br;Cnd,J.P.

Z. Phys. A 317 (1984) 251-265

Production o† pro)'ectiしe Cnd target KX-rays by single Qnd multiple

eLectron capture -n couisions of Silt'Qnd S盲18◆ ions w-th argon

QtOmS Qt 4.5 ond 5.5 MeV/Qmu

s;q+. Ar -, Si(q-n', Si(q-2)', s;(q-3)◆ (q=14, 13)

T. moLeculQr model ; E. x-roy COinc;dence

4000 - 54.50 keV/Qmu

8与T 5 BQnyQrd,K･E. Sh7rtcL了ffe.G･W.

Phys. Rev. A 30 (1984) 604-606

Electron capture from hydrogen atoms by fQSt L-I(1s2), L盲2◆(1s)

Gnd Li3◆ ions

u'(1s2), Li2'(1s), L盲3◆十日-> Ll(182, nl). Li◆(1s, nl), Li2'(nl)

continuum niermediQte State QPPrOX了mQtion

28 - 14.28 keV/QmU

84T 6 Bienstock.S. DQLgQrnO,A. He一l,T.G.

Phys. Rev. A 29 (198ん) 2239-2241

chQrge transfer of N3'Tons机couisTons w‡th atom;c hydrogen

N3十+ H -> N2'(nt,n-l'n巾L') + H'

CC (MO) with 'JnitQriヱed, rnuLt了chQnneL distorted-wQVe QPPrOXimQt了on

o.278xlO19 - 5 keV/QmU
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84T 7 B;enstock.S. HeiL,T.G. DQ19QrnO,A.

Phys.Rev.A 29 (19841) 503 - 508

Distorted-wove theory of heQVy-PQrtlcte couisions Qt 7ntermedゆte

enel､gles

cQ+十H-> C2-(nl) . H◆; 0か+ H -' 0◆(nl)十日◆

CC (MO)

0 - 5 k(=V/QmU

Quqn-um-mechQnicQl treQtment in close-coup=ng cLnd uhitcLriヱed

distorted-wQVe QPPrOXimQtion

84T 8 Bonnet,J.J.

Ann. Phys. Fr. 9 (1984･) 629-639

Photon em;ssion spectroscopy of tighLy charged ions fouowing Low

energy charge eXぐhQnge COuHsions

revlew

cLQSS;cot One electron model; LQndQU-Zener model

8んT 9 BrQnSden,a.H. E:rrroIQeV.A.M. ShingQL,R.

J. Phys. a 17 (1g84) 4515-4521

0ne-Cnd two一宇Lectron models for electron capture by He十ions from

LiO Qt intermediate energies
He+(1s) + Li(2s. 1s) -> He(1s2)

two-center AO

O.25 - 100 keV/Qmu

84TIO Burgdorfer,J. Dube.L.J.

Phys. Rev. Letters 52 (198Lr) 2225-2228

Multipte scattering qpprocLCh to coherenモ exc;tQtion in electron-cQPture･

couis言ons

H◆ + He -> H(n=3) + He'

first Born QPPrOXimQtion; multiple scattering theory (CDW)

9.4 - 500 keV/Qrnu

84Tl l CQSQubon,J.I. PiQnCetini.R.D.

J. Phys. a 17 (1984) 1623-1630

ChQrge eXChQnge by fuuy stripped Lithium ions on metQStQble Cnd ground

stQte. hydrogen atoms Qt Low energ;es

Li3◆ + H(1s), H(2s) -> u2'(nl)

OEDM + LQndQU-Zener method

O.02 - 2.57 keV/QmU

84T12 Crothers,D.S.F'.

｣. Phys. B 17

A second-order

h!gh energy

H' + H(ls) ->

second-order

lOOOO, 50000

McCcLnn,J.M.

(1984) L177-184

contl'nuum distorted-wove theory of charge trQnSfer Qt

H(1s)

CDW

keV/Gnu

QngutQr differentiQI cross sections

84･T13 DQttG,S. MQndQしC.R. Mukherjee,S.C.
CQn. J. Phys. 62 (1984) 307-311

chQrge trQnSfer in H十一日e'(1s) couisions

H'. He'(ls) -, H(1s, 2s, 2p, 3s, 3p, 3d). He2'

CIS

50 - 10000 keV/GmU

8んTl与 Deco.G.R. MQidQgQn.J.M. R!vQrOIQ.R･D.

J. Phys. a 17 (1984) L707-711

ELectron capture by proton Cnd QIphQ･ particle ;mpQCt On he=um atoms
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H◆, He2.十日e(1占2) -, H(nL), He'(nL)

symmetr7c eikonQI QPPrOXimQtion

25 I 1000 keV/Qmu (H); 25 - 2500 keV/QmU くHe)
1

8んT15 Devi.K.R.S. GQrCiQ.J.D.

Phy8･ Rev. A 30 く198ん) 600-603

Coriolis coupung effects in time-dependent HQrtree-Fock cQIcuLQt‡ons

of ion-atom COuTsions

He2'. He -> He†, HeO

time-dependen七日Qrtree-Flock cQtCUIQtion

7.5, 62.5 keV/Qmu

84T1 6 E:rmoLQeV,A.M.

J. Phys. B 17 (1984) 1069-1081

ChQrge trQnSfer in couisions between protons Cnd uthium atoms

H◆ + H -> H(nLm): H◆+ L亨 -> H(nt)

TCAF with trQnSLQtionQL fQCtOr.i

15 - 145 keV/QmU.(H); 0.5 - 1⊂)9 keV/Qmu (Li)

84T17 E:rmoLQeV,A.M. BrQnSden,B.H.

J. Phys. B 17 (1984) 1083-1092

chQrge transfer in =e2'. Li couisions

He2' + u -> He.(nI) + u'

CC (2ムーAO)

0.475 - 40O keV/Qmu

84T18 FeQgTn.J.M. Briggs.J.S. Reeves,T.M.

J. Phys. B 17 (1984) 1057-1068

S;muhQneOuS Charge trQnSler Cnd exc;tat;on

A(Z-H+. a(ヱー1)'-> A(エー2)'(nL, n'L.) + BZ◆

strong-potentiQI Born QPPrOXimcLtior.

84T1 9 F-r;tsch,W.

Phys. Rev. A 30 (1984) 113511138

Atom盲c-bQSfs study of electron trQnSfer in H†. NQ Cnd H† + K

couisions

H◆ + NQ, K -> HO(nL)

QtOm;c-Orb了td expQnSion method

O.2 - 20 keV/QmU

totQI Cnd pQrtiql cross section

84T20 Fritsch.W.

Phys･ Rev･ A 30 (198ん) 3324･-3327

DeterminQtion of high-n pQrt7QL transfer cross sections in

bQre-nucleus-hydrogen-atom Con;s;ons

c6', N7', o8'. H -> C5', N6', o7'(n, i)

sem卜cLQSSTcQt close-COuPling with AO bQSfs

4 - 25 keV/Qmu

pQrtiQL cross section (n, l)

84T21 F-r;tsch,W. L;n,C.D.

J. Phys. B 17 (1984) 327卜3278

Atomic-bQSis s･tudy of electron trQnSfer into C3'(nl) orbitQIs in

c4'+ H Qnd C4' + Li collisions

c4+ + H -> C8+(nl) + H'; C4'+ L了-> C8+(nt) +Li◆

CC (AO)

0.i
- 20 keV/QmU

84T22 Fritsch,W. Lin.C.D.

Phys. Rev. A 29 く198ん) 3039-3051

Atomic -orb;tQ卜expqnsion stud;es of electron transfer in bore-nucleus Z
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(Z=2, 4-8卜hydrogen-atom colusions

zz'. H
-'Z(I-1)'(nl)

+ H◆ (Z:2. 4-8)

CC (AO)

0.133 - 25 keV/Qmu

84T23 GerrQt,J.

Phys. Rev. A 30 (1984) 1643-166O

R-matrix theory oi charge transfer

,
R-matrix theory .

formくユl言sms

84･T24 Ghosh.M. DQttQ,S･ Mukher)lee.S.C.

Phys･ Rev. A 30 (198ん) 1307-1310

･ CQIcuIQt了on of cross sections for electron capture between Orb;trQry

hydrogenic states Of tQrget Cnd projectile
H◆ + H(21) -> H(3l-) + H●

COnt;nuum intermediate State QPPrOX了rnGtion

25 I 1000 keV/Qmu

QrbitrQry (nLm)->(nrl-m-)

84T25 GonzQles,A.D. MirQguQ,J.E.

Phys. Rev. A 30 (19841) 2292-2296

CompQr了son betvJeen the mechQnicQI Cnd rQdiQt;ve electron cQPtUre

processes Qt h;gh energies

H● ' H(1s), C5'(1s),ト1e(1s2) -, HO

CDW

IOOO - 200000 keV/QmU

84T26 GrozdQnOV,T.P.

Phys. ScrrptQ 30 (1984) 1941197

A model for finQ卜stQte mixing fouow‡ng electron cQPtUre了n slow

couis;ons of fuuy str申ped, mult7chQrged 言ons Cnd hydrogen QtOmS

c6◆ . H(1s) -> C5'(41) ' H◆

MO with Stork mixing

O.05 - 20 keV/QmU

84T27 日QnSSen.J. GQyet,R. HQrtet,C. SOL;n,A.

J. Phy･s. a 17 (1984) L3231328

ELectron capture by C小, N5◆ Cnd 06- from atom;c hydrogen言n the

keV/Qmu energy rQnge
ct', N5', o6'(ls℡) + H -' C9', NA', o5+ . H◆

MoLecu(Qr QPPrOX;mat;on

O.25 - 25 keV/Qmu

totQt Cross Sect;on

84T28 日umphries,W.J. Mo;se;witsch.ら.L.

J. Phys. a 17 (1984) 2655-2669

RelQt;∨;st盲c sec_ond Born QPPrOX;mQtTon for electron capture

H● + H(1s) -> H(1s) + H●

reLQt7vistic second Born QPPrOX盲mQtion
I

1xlO3 - 1xlO8 keV/Qmu

84T29 JQkubQSSQ-Amundsen,D.H. HoppLer,R. Betz.H.D.

J. Phys. a 17 (1984) 394･3-3949

RqdiQtive electron capture in lQSt ion-atom COuis盲ons

s16. + c -> s15'(18)

E. x-ray SPeCtrOSCOPy; T. strong-potential Born QPPrOX;motion

390O keV/Qmu

84T30 JQneV,R.K. JoQChQin,C.J. NedeLkovic,N.N.

Phys. Rev. A 29 (198ん) 2463-2ん78
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ResonQnt electron trQnSfer in stow con;sions of protons wJ'th Rydberg

hyd｢ogen atoms

日◆ + H(∩) -> H(∩) + H十 くn=10-50)
●

under-Cnd over-barrier model

10~5 - 10~2 Rev/qmu

84T31 JQneV,R.K. McDoweu.M.R.C.

Phys. Letters lO2A (1984) 4･05-408

ELectron removQL from H Cnd He atoms in collisions with Cq', Nq'

Qnd Oq◆ ions

Aq'.H, He -> A(q-H+ + H+, He': Aq+ + H+, He+ +e

CTMC

50. 100 keV/qmu
`

scQLing for electron removal; total cross section

84T32 KimurQ.M. IwQi.T･ KQneko,Y. KobQyQShi.N. MQtSumOtO,A･ OhtQni,S･

Okuno,K･ TQkQgi.S. TQWQrQ,H. Tsurubuchl,S.

J. Phys. Soc. JQPQn 53 (1984) 222ん-2232

LQndQU-Zener model cQIculcLtions of one-electron capture from He atoms

by highly stripped ions Qt low energies

cq'. Nq', Oqナ, Fq'. Neq'(q=4-9). Krq'(q=10-25). =e -, A(q-り-(n)

multichQnneL LQndQU-Zener

lxq/M keV/GmU

totQI Cnd pQrtiQl(n) cross sect;ons

84T33 K‡murQ,M. OLson,R.E.

J. Phys. a 17 (1984) L713-719

ELectron cQPtUre tO (nl) stQteS 7n couisions of C4'Qnd C8● with He

ct'.He -> C8', c2†ヰ He: C6'+ He -> C5'. c4++ He

PSS w;th ETF

20 keV/Qmu

84T34 KocbQCh,L. Briggs,J.S.

J. Phys. a 17 (1984) 325･5-3270

Theory ol electron I:QPtUre by fast Projectiles scattered through large

QngLes

H. + Ne -> HO

IP

200 - 550 keV/qmu

cQPtUre PrObQb;uties QS a function of sccLttering Qngle

84･T35 LQrSen.0.G. TQulbjerg,K.

J. Phys. a 17 (1984)ん523-454･2

Theory of electron capture by pQrtiQuy Stripped ions in stow

coMs了ons with QtOmic hydrogen

A6◆十=(1s) -,A5◆(A
≡ Ar, Cr. Mg)

CC with ETF

O.015 - 4 keV/Qmu

8んT36 MQidQgQn,J.M. RivQrOIQ,R.D.

J. Phys. a 17 (1g84) 24･77-2487

A symmetric eikonQ卜type QPPrOX7mcAJon for electron capture in ion-QtOm

coLLis了ons

H◆ + H(1s), He(1s) -> Hく1s); H◆ 千 ‖et(16) -> Hく1s)

symrnetric e了konQt QPPrOXimQtion

500 -･ 100OOO keV/QmU

K-K total Cnd pt3rtiQl (in
angle)

cros8 SeCtions

84T37 MQnd⊂.I.C.R. DQttQ,S. Mukher)ee,S.C.

Phys･ Rev A 30 (198与) 1104-1106

ELectron cQPtUrP from atomic hydrogen by luuy str;pped ;ons of Be4'.
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B5◆, c6'. 'N7◆ Cnd 08. 1n the c･ontinuum hternlediQt･e-SQte

QPPrOXimQt盲on

Aヱ◆+H->A(I-1)'+H◆(A =Be, a, C,N.0)

continuum-;ntermed7Qte State QPPrOXimQti】on

47 - 1111 keV/QmU

totQI cross sections

84T38 McDoweu.M.R.C. JQneV.R.K.
r

)･phys･ a 17 (19如) 2295-2305

E:lectron capture, ionisQtion Cnd transfer-ionisQt;on in fast Auq'+

He con;s;ons

Auq+. He -, Au(q-1).. He.; Au(q-1P. He2+. e- (q = 6-25)

CTMC

20 - 300 keV/qrnu

n-distribution

8んT39 McGu;re,J.H. Stockli,M. Cocke,C.L. Pedersen,E.H. Sit,N.C.

Phys. Rev. A 30 く1984･) 89-94

Study of the Thomas Peck in electron capture

H''H,He-'HO

T. strong potentiQI Born QPPrOXimQtion; E. growth
2820 - 3000 keV/Qmu

H2 insteQd of H in experiment: QngulQr d了fferentiQL cross sections

8んT/+0 MirQgl了Q,J.E.

Phys. Rev. A 30 (1984) 1721-1726

EIQCtrOn capture ln QSymmetr;c couis言ons

Ll' + C(1s), 0(1s) -> H(1s)

pe⊂lk;ng imptuse QPPrOXimQtion

200 - ん000 keV/emu

8んT41 Morr;son,H.G. Op;k.U.

｣. Phys. ら 17 (1984) 857-865

An impQC卜PQrQmeter method for heQVy-PQrt7cle couisions involving one

eLctron, ⅠⅠ･Attempts to improve the QCCUrQCy'Qnd results on =e2'-

H Con;a;ons

H● 千 H, =e -, H(2s. 2p). =■, =e2+; =e2◆. = -> =e'(total,

2s. 2p)十 日◆

new impQCt-PQrQmeter method

25 (H十), 19.A, 25, 41,7. 50 (He2◆) keV/QmU

8んT42 01son.R.E. KimurQ,M. SQtO,H.

Phys･ Rev･ A 30 (1984) 1692-1696

MoteculQr-StQte Cross Section cQLcuLQt;ons for H + Cs -> <- H- + Cs+

H･ Cs(6s, 6p, 5d) -,H-･ Cs+

pseudo-potential molecular-Structure CQtCUIQt了on

O.1 - 10 keV/qmu

84･T43 PresnyQkov,LP. Uskov,D･B･

Sov. Phys. ｣ETP 59 (1984) 515-522

IonizQtion Cnd charge eXChQnge了n atom COuision with mutt;chQrged ion

Aq◆十日-> A(q~1ト(nL)+H◆; Aq'.H◆ + e (q之3)

Keldysh quQS卜cIQSSicQL method

lO - 400 keV/QmU･

cLnQlyt了c express;on for (n, l) distribution

8んTんん Rittby,M･ EIQnder,N. BrQndQS,E･ BQrQny,A･

｣. Phys. ら 17 (1984) L677-681

ResonQnCe Structure in charge trqnSfer cross sectTons; Qn QPPlicQtion

to the N9'+ H -> N2'+ H+ reQCt盲on

N8ナ十 H -> N2'(3s) + H◆
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10~8
-

10~3 keV/Qmu

rich resonQnCe

●

84T4･5 RivQrOIQ.R.D.

Phys･ Rev. A 30 (1984) 1122-1124

ResonQnt electron cQPture盲n H+十日(1s) couisions

H' + H(1s) -> H(1s)

CDW

IOOOO keV/Gnu

84･Tん6 RivQrOLQ,R.D. SQun.A.

J.Phys. B 17 (1984) 659-669

K-sheu one-electron capture in QSymmetric couis盲ons QモintermediQte

Qnd high energ;es

H◆ + He†. Ne9-, Arlワ◆ -> H(1s); H◆ + He. C, Ne,
-'H(1s)

CDW

400 - 20000 keV/Qmu

d;fferent言d (in cLngle) cross sections

84･Tん7 R7vQrOIQ,R.D. SOL;n,A. Stockl†.M.P.

J. Physique Letters 45 (1984) L259-264

Different7QL electron-capture Cross Sections in high energy ion-QtOm

cou;s了ons.I compQr;son of experiment Cnd theory for the Thomas Peck

H◆+=2'=e->=O

CDW

2820 - 7400 keV/J3mu

84T4･8 SQlin,A.

J. de Physique 45 (1984) 671-680

IntrosheLt m;x;ng fouow;ng electron capture from atom;c hydrogen

tQrgetS by slow ions･ ∫ - F-uuy sir;pped pro)'ectiles

c6'十日-I C5'(41)十H◆; 08◆ + H -> 07◆(5L)十H';

NelO◆ + H -> Ne9◆(61) + H◆

PSS

l - 16 keV/qmu

8ムTムg ShimQkurQ,N. tnoue,H; WQ･',つnCLbe,T.

J. Phys･ B 17 (19''､ '687-269ム

Diflerentiol cross sect7on､ for Ll◆ - U coIIislons using molecular

bQSeS: quantum effect

u'･ u'2s) -> u(2s) + u': L;(2p) ･ u'

JWKB

O.07 - 0.14 keV/QmU

cLngutQr d;stribut盲on

84T50 Sid7s,V. de nL_)rUりn.D.P.

Chem. Phys. 85 (1984) 20ト214

Theory of near-resonant ChQrgeく3XChQnge in atom-molecule c.ンu7s言ons･

dissociQte NRCE了n the H{ + Mg cou;s;on

H2◆ + M9 ->H2●

IPM

O.75 - 3.75 keV/Qmu

84T51 Sp｢=c｢り･ Shokeshoft,R.

Phys･ Rev. A 29 (1984) 2283-2285

S;mpL∈, heur了stic derivation o: some charge transfer probQb;uties Qt

QSyrn[)tOticQuy h;gh incident veLocTties

8/+T52 StouL)(ノ｢g,M.T. Lee,H.W.

Phys. Rev. A 29 (1984) 2ん48-2ん52

chcLrLJ.-～ transfer ;n Low-energy con;s;ons of =e2+ Cnd LiO† with
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vQrious. neutral atoms

He2'. u, Be, B, C, NQ, Mg. K. Cs -, He'(n);

Li9◆ + H. He. Li- Be, B, C, Ne. NQ. Mg, K, Ar, Cs -, Li2'(n)

LQndQ'J-Zener model

O.05 - 5.18 keV/QmU

84T53 Suzuk;,H. KQ)';kQWQ,Y. Tosh;mQ.N. Ryufuku,H. WQtQnQbe,T.

Phys. Rev. A 29' (1984) 525-528

, Electron-capture Cross Sections from He in coLusion wTth bore nuclear

;ons

Aq◆ + He -> A(q~1)+ + He'(A = H◆, Li9', Beゎ,.c6+. o8')

UDWA

l - 103 keV/QmU

totQL cross sect;on

84T54 Suzuk亨,H. ToshimQ.N. WQtQnCLbe,T. Ryufuku,H･

Phys. Rev. A 29 (1984･) 529-535

ExponenticLL d;storted-wQVe QPPrOXimQt7on †or charge transfer in

coms;ons of multichQrged ions with atomic hydrogen

Aq'+ H -> A(q-1)'十 日◆ (A : He2◆, L盲8◆, Beゎ. B5'. c6◆)

exponent;QL UDWA

O.1 - 1000 keV/cLmU

totol cross section

84T55 Suzuk;,R. NQkQmurQ.H. Ish盲guro,E.

Phys. Rev. A 29 (1984) 3060-3070

SemicIQSSicQI scQttering theory based on the dynQm7cQI state

representQtion; QPP17cQt-on to the Li◆. Nc Cnd Li + NQ'coulsions

NQ'+ u(2s) -> NQ(38): u'+ NQ(38) -> U(2s. 2p) ･ NQ'

sem;class;CQL theory

O.25 - 5 keV/qmu

84T56 Thorson,W.R. Cho;,J.H.

Phys. Rev. A 30 (1984) 743-749

Long-range SeCOndcLry COUPlngs in X◆エーH(1s) charge trQnSfer

cou;s了ons

Aヱ◆ + H(1s) -> A(ヱ~1】◆(nL)

molecuIQr State CC + long-range d;pole Cnd quadruple coupling

15 - 20 keV/qmu

no cross sect;on g;ven

84T57 WQdQ.K. MurQ7,T.

J. Phys. a 17 (1984) L363-367

close-coupling cQIcuLQtion for chQrge trQnSfer in Bet+ + =(1s)

coMs盲ons Qt low energies

Be4' + H(1s) -> Be3◆

CC (ll)

0.1 - 25 keV/QmU

84･T58 W;nter,T.G. un,C.D.

Phys. Rev. A 29 く1984) 567-582

Tr7ple-center treQtment Of electron transfer Cnd excitQtion -n p
- H

couis了ons

H◆. H-,HO(2s. 2p). =◆

tr;plc-center AO

l.5 - 15 keV/QmU

84T59 Yenen,0. JQeCks,D.H. MQCek,J.

Phys. Rev. A 30 (1984) 597-599

Two-state ChcLrge trQnSler cQIcukLtion in H◆一日2 COILisions

=◆+=2->=○
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Demkov model

1 - 50 keV/Qmu

85T 1 AbrQmOV,V.A. L7sitsQ,V.S. PigQrOV.A.Yu.

JETP Letters 42 く1985) 356-358

ChQngeS ;n effect;ve charge-exchange Cross Sect;ons ;n a PtCLSmQ

enhQnCement Of cross sections due to excited atoms ln a PLQSmQ

85T 2 AuQn.R.J. HQnSSen,J.

J. Phys. B 18 (1985) 198ト1997

QuQSimotecuLQr treatment Of NQ - NQ◆, Li - L盲', LF - NQ'Qnd NQ -

Li◆ couisions with a CくJmmOn trQnSLQt;on fQCtOr

u' ･ u(2s), NQ(3s) -> uO; Nc'+ u(2s), NQ(3s) -> NQ'

CC w;th ETF'

0.06 - 3.4 keV/QmU

85T 3 Anholt,R. Eichler,Ⅰ.

Phys. Rev. A 31 (1985) 3505-3508

E:ikond cQIcuLQtions of electron capture by relQtivistic pro)'ectiles

c6', NelO', Ar18'. B -, C5', Ne9'. ArU'(B = AL-U)

e;konQL

14.0000 - 2100000 keV/omu

85T 4 Burgdorfer,J.

Nucl. Instr. Meth. in Phys. Res. A240 (1985) 519-526

F';nQI stQte QngUl(1r momentum d言str言butions 7n chQrge transfer

coIL;s7ons Qt high energies

A王● + B(1s) -> A(z11】◆(nLm) + B'

Born, CDW. PCI. quQS卜resonQnt over bcLrrier model

30 - 500 keV/QmU

85T 5 Bu｢9dorfer,｣･ Dube.L･｣･

Phys. Rev. A 31 (1985) 634-64･O

PopulQt首on of Rydberg stQteS by electron capture in fQSt一言on-atom

couiSions

H. + H(1s) -> H(n=10, I. m)
+ H+

CDW

25 - 10000 keV/Qhu

85T 6 ChQtter)tee,L. BhQttQChQryyQ,a.

Phys. ScriptQ 32 (1985) 504-506

QuQntUm electrodynQm7c study of electron capture by light str7pped 言ons

Li8◆ + H -> L;2+

retQt;vist;c QED

14 - 285 keV/Qmu

85T 7 Chqtterjee,S.N. Roy,B.N.

J. P卜ys. B 18 (1985) 4283-4293

Modified BEA cQIcuLQtions of =e2'impcLCt double electron cQPtU(e

cross sect;ons of atoms

He2' . He, u, Ar, Kr -> HeO

BEA

IO - 250 keV/QmU

85T 8 Crothers,D.S.F'.

｣. Phys･ B 18 (1985) 2879-2892

First-order continuum-d;storted-wQVe double--scQttering nlm trQnSit;o｢｢s

Al' + B(I-1)'(1s) -> A(I-1)'(nLm)

first･ ord(∋r CDW double scQtter了ng

85T 9 Crothcl,S,D.S.｢.
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J. Phys. a 18 (1985) 2893-2906

second-order continuum-d;storted-wQVe double scattering nlm trQnSTt;ons

Aヱ'+ B(z~1)I(1s) -> A(ヱ-り十(nlm)

second-order CDW double scQtter了ng

85TIO Crothers.D.S.F. McCGnn,｣.F.

J. Phys. a 18 (1985) 2907-2913

ExQCt two-Channel vQricLtionQL cont;nuum distorted-wQVe theory; results

for symmetr;c rescnQnt exchange

H◆ + H(1s) -> H(1s) + H十

CDW, trQVeu;ng AO

l - 500 keV/QmU

85Tll~ L)eco,G.R. RivQrOtQ.R.D.

｣. Phys. ら 18 (1985) 2283-2293

A second-order symmetric eikonQI QPPrOXimQion for electron cQPture Qt

h;gh energies

H● + Hく1s) -> H(1s)

symmetric e7konQI QPPrOXimQtion, CDW

500 - 200000 keV′qmu

85T12 DewQngQn,D.P. EIchler.J.

J.Phys. ら 18 (1985) L65-69

BoundQry conditions Cnd the strong potentiQt Born qpproximclt7on for

eLcct['on capture

strong potent言QL Born QPPrOXimqtion

85T13 日ube,L.J. Burgdorfer,J.

NucL. tnstr. Meth. ;n Phys. Res. B 9 (1985) 392-396

E:lectron cQPtUre了nto Rydberg states in couisions between mutt;ply

chQrged ;ons Cnd hydrogen

c6◆ 十 日(1s) -> C5◆rnlm)十H◆

CDW, CDW-PCI

25 - 900 keV/Qmu

multipLe scQtterTng effect; pQrtiQL cros.3 SeCtion

85T14 Dube,L.J. E言chter,J.

J. Phlys. B 18 (1985) 2467-2ん83

StructurQL Cnd QSymPtOt;c properties of the eikonQI QPPrOX;motion for

eLectron capture

eikon(1L QPPrOXimQtion

formutQtion

85T15 Dube.L.J. W盲u,∪. Bruch,R. TrQbert.E. IJeckmQnn,P.H.

Nucl. Instr. Moth. ;n Phys. Res. B 9 (1985) 408-412

Theory Cnd exper;ment of electron capture in colus言ons of muLt!pLy

chQrged pro)'ectiles with light targets

c4'. H2. =e -, CO'く1s2 nL)
T･ CDW, Bl; E･ photon spectroもCOPy

166 - ん17 keV/emu

85T16 Eicher,J.

Phys. Rev. A 32 く1985) 112-121

ReLQtivistic e;konol theory of electron cQPtUre

NelO'+ a(Z一仙->山e9'(1s). Bヱ◆

relcJt;vist言c e了konQl

10000 - 100000OOO keV/QrnU

Qnulyt7c express;on

85T17 ErreQ,L.F. Gomez-LLorente,J.M. Mendez,L. RierQ,A.

Phys･ Rev. A 32 (1985) 2158-2165
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PrQCticQlこriter;on for the determ;notion of trQnSLQtTon factors. ⅠⅠ.

Appuccltion to =e2十. H(1s) colus;ons

He2'+ H -> He◆(nt) + H十.

CC (MO) w;th ETF

O.25 - 25 keV/QmU

85T18 ErreQ,L.F-. Mendez,L. RierQ,A. Yonez,M. HQnSen,J. HQret.C. SQl;n,A.

J. de Physique 46 (1985) 719-726

chQrge exchange in Li2'(1s). =(1s) couis了ons･ A molecuIQr QPPrOdCh

incLuding two-electron trQnSLQtion factors

Li2+(1s). =(1s) -, Li◆(1s2s). L7+(1s2p). Liヰ(total)

8 MO expQnS;on method w;th ETF'

0.5 - 25 keV/QmU

85T19 F'ritsch,W. un,C.D.

Phys.Rev. A 31 く1985) 1164-1167

CLose-coupung study of K-sheu vQCQnCy Production in･neQr-Syrnmetric

coul's了ons

F'8● ･ Ne -, F'7◆十Ne+(1s~1)･. s15◆十Ar -'Sl小. Ar'く1s-I)

modified AO

231 - 520 keV/Qmu (F); 500 - 2800 keV/Qmu (S)

85T20 GQrgQUd,M. McCQrrOu,R.

J. Phys･ B 18 (1985)ん63-ん77

chQrge trQnSfer in low-energy couisions of N3+, c小Qnd N5+ with

H Cnd H2

N3'. c小. N5'+ =, =2 -> N2◆, c3◆. NL+ + H◆, H2'

CC (MO)

1.0 keV/GmU

85T21. GQyet,R･ HQnSSen.J･ HQreL,C･ SQITn,A･

Nucl･ Instr･ Meth･ in Phys. Res. B 9 (1985) 413-414

ELectron capture from QtOm;c hydrogen ;n the keV/emu energy rQnge

cL', N5., o6+. H -> C9', Ni◆, o5'. H◆

MoLecuLQr CQIcuLQtion

O.25 I 25 keV/Qmu

85T22 Ghosh.M･ MQndcLL.C R･ Mukher)lee.S･C･

J. Phys. B 18 (1985) 3797-3804

S言ngle Cnd double electron capture from lith;um by fQSt QIphQ PQrticLes

He2'･ Li -> He†(nL) 'L7: HeO + Li2+

CDW QPPrOXimQtion

200 - 500 keV/Qmu

85T23 GorzdQnOV,T.P. JQneV,R.K. LQZur,V.Yu.

Phys. Scr;ptQ 32 (1985) 64-68

Two-electron exchange in slow ion-atom COuisions

A2'･A-' A･A2'(A--Ne,Ar.Kr, Xe)

QSymPtOt;c expQnS;on

3.8xlO13 - o.25 keV/Qmu

totQI cross section

85T24 Humphr7es,W.J. 'Moiseiwitsch,B.L.

J･ Phy8･ ら 18 (1985) 1209-1222

Third Eろorn QPPrOX;motion for eLectron cQPtUre Qt reLQtivist;c energies

AZ◆ 寸 B(I-1)◆ -> A(Ill). + Erl

third Born QPPrOX了mQtion

QnQLyt7c express;on; no cross sections g言ven

85T25 Humphr'始s,W.J. Moise7w7tsch,B.L.

｣. Phys･ ら 18 (1985) 2295-2301

-94-



Total cross sect;ons for electron capture Qt relQtMst盲c energies

Aヱ◆. B(ヱ~1)'(1s)一> A(I-1)'(1s) + BZ+ (A :

B = Aし Cu. Ag)

relQt了vist;c second Born QPPrOXimQt盲on

lん0000 I 1050000 keV/Qmu

C. Ne, A｢;

85T26 JQkubQSSQ-Amundsen,D.H.

Z. Phys. A 322･･く1985) 19卜197

RQdiQtive electron capture QCCOmPQnying resonant nuclear SCQttering

16oB'. 20NelO'. He -> 07', Ne9'

1187
- 1250 keV/qmu (0), 885 - 887 keV/Gnu (Ne)

85T27 JQkubQSSQ-Amundsen,D.H.

Phys. Rev. A 32 (1985)

NonQdiQbQtic sudng model

o8'+c -> o7'+ c + hv

s16◆ + Ne -> S15◆十Ne◆

sliding model

216612174

for reQrrQngement COu7sions

l

+ hソ(RE:C)

85T28 JQkubQSSQ-Amundsen,D.H. Amundsen,P.A.

Phys. Rev･ A 32 く1985) 3106-3108

ExQCt reLQtivist了c second Born QPPrOX了mQtion for electron cQPtUre

relQt言v言st;c second Born QPPrOXimQt;on

scQLing Qt QSymPtOtic region, (lnE)2/E

85T29 JQkubQSSQ-Amundsen,D.H. Amundsen,P.A.

●J.Phys. a 18 (1985) 7571774

Electron capture QCrOSS a nuclear resonance in the strong potentiQI

Born QPPrOXFmQtion

H. + 22Ne, 28si.58Nト> HO; He2◆ + 16o, 20Ne, 28sト> He+

strong potential Born QPPrOXimQtion

lOOO - 5500 keV/qmu

85T30 JQneV.R.K. NedeL)'kov7c,N.N.

｣.Phys. ら 19 (1985) 1809-1825

Quds卜stQtionQry SPeCtrUm Of Rydberg QtOmS 的 the field of a highly

chQrged ion

AZ'+ B(n'>1) -> A(I-1)+. B+ (A>>B)

Tunnelぎ∩9 theory

85T31 KimurQ.M.

Phys･ Rev. A 31 (1985) 2158-2161

MolecuIQr-State treatment Of excitQt;on Cnd charge transfer processes
in H. + He(1s2) couision8

日◆ ･ He(1s2) -> H(nl)十He'(1s); H''Heく1s, 21)

MO expQnS;on with IP

l - 30 keV/Qmu

85T32 K;mur°,M.

Phys. Rev. A 32 く1985) 802-809

ChQr'e transfer in ;on-molecule colusions Qt keV energy reg言on; Study

of fl'' H2 COuisions by the electron-trQSIQt7onQ卜fQCtOr-modified

moteculQr-OrbitQ卜expQnSion method

H◆. I｣,-, H(1's). H,

MO expansion with ETF

O.2
-

20 keV/Qmu

CrOSS Section ratios between H Cnd H2 targets

85T33 K;murQ,M. un,C.D.

Phys. Rev. A 31 く1985) 590-592

Unff;ed treatment Of stow atom-atom Cnd ion-atom COuis7ons
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+ He'->H+He2';H'+He2'+e

0 (Qt ;nner reg言on)
+ AO (Qt lQrge nUCteQr distil.nco)

H◆

Mi

2 - 5 keV/QmU

no cross sections given for charge transfer

85T3ん KimurQ.M. Lin,C.D.

Phys. Rev. A 32 (1985) 357-1362

Un;f一ed treQtment Of stow atom-QtOm Cnd ion-atom COuis了ons. ⅠⅠ.

Appi了cQt7ons to H◆ + H Cnd C8'+ H couisions

H◆+ H->H+H◆:C6◆十 日-> C5◆+H十

un;i;ed treatment (mQtCh了ng method)

l - 15 (H). 0.1 - 10 (C6+)keV/Qmu

85T35 KimurQ.M. OIson.R.E.

J. Phys. a 18 (1.985) 2729-2735

ELect-on capture in O8◆ - =e couisions

o8+ + He -> 07+ ← He◆

MO expansion with ETF

O.2 - 50 keV/Qmu

totQt Cross Sect;on

85T36 KimurQ.M. OLson.R.E.

Nucl･ Inst｢･ Meth･ in Phys, Res. ら IO/ll (1985) 207-213

SLow ion-atom COuis言ons

H●十 H -, HO･, He2一+ L了-> He◆; Tit++ H -> Ti3◆･,

c小十He -> C3', c2'; c6-.He -> C5◆(nL); H◆+ Cs -I HO

MO

rev7ew: pQrtiQI cross section for C6'. He -, C5◆(nl);

totQt Cross Sect;on for others

85T37 KimurQ.M. Otson.R.E:.

Phys. Rev. A 31 (1985) 489-491

Er.ectron cQPture了n pseudo-two-electron systems; Ar8◆. He

Ar8◆ + He -> Ar7◆(nl) + He◆

PSS (MO) with two electron E:TF

O O2 - 10 keV/QmU

85T38 KobQyQShi,K. ToshimQ,N･ Ish7hQrQ,T.

Phys. Rev. A 32 く1985) 1363-1368

E;konQI QPPrOXimqtion for proton-helium electron capture Processes

H' + He -> H + He'

e;konQL QPPrOX;mat;on

lO2 - 104 keV/QmU

totQI Cnd (lngle-d了fferentiQI cross sect;ons

85T39 KocbQCh,L. TQULb)'erg.K..

J. Phys. B 18 (1985) L79-83

0n the theory of electron capture from innersheus in ;ntermediQte Cnd

high-energy coILisTons

IA

no QbsoLute cross sections given

85T40 MQCek.J.

J. Phys. a 18 (1985) L7ト74

Treclmcrlt Of divergent terms in the strong potent;QI Born QPPrOXimQt7on

stro11g potential BQrn QPPrOXimGt言on

mod言(fed Coulomb Green's function to QVO了d d;vergence

85T41 MQrt7QrenQ.M.L. Gqr7DOtt.C.R.

Phys. Letters l13A (1985) 307-31O

RQdr,_1tivc electron capture tO the cont;nuum
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rQdiQ仙e electron capture tO COntinuum亨n H+ + =e; Ne柑◆十He;

ArlO◆ +He

fぎrst Born

RE:CC spectra n NelO', Ar17◆ + =e con;sions

85Tん2 McCQnn.J.F.

J. Phys. a 18 (1985) L569-573

Contunuum distorted-wQVe theory ol relQtiv了st;c electron capture

H◆ + H(1s) -> H'(1s) + H◆; H十+ B4'(1s) ->.1(1s)
+ B5'

reLQt了v;stic CDW theory

lOO - 108 keV/QmU

85Tん3 McDoweu,M.R.C. JQneV,R.K.

J. Phys. a 18 (1985) L295-sol

ChcArge exchange Cnd ion7sQtion in cotusions of †ast PQrt7Quy Stripped

ions of iron with hydrogen

Feq◆. = -, Feくq-1〉+. =◆; Feq◆. =◆ + e (q=12-18)

CTMC

IO - 400 keV/QmU

ScQling lows for the cross sections QS Q function of q

85T44 McGuire,J.H.

J.Phys. B 18 (1985) L75-77

Non-orhtogoncLlity in the strong potential Born QPPrOXimQt貫on

strong poモenliQI Born QPPrOXimQtion

85T45 McGu;re,J.H. Ktetke.R.E. S;I,N.C.

Phys. Rev. A 32 (1985) 815-821

Strong-potent;QI Born cQLculqtions for ls-1s electron capture from

qtoms by protons

H.+a->H+B+(ls-1) (B=H, He, C. Ne. Ar, Xe)

strong potent;d Born QPPrOX;mat;on

200 - 100000 keV/Qmu

Qngttコーd7fferentiQI cross sections

85T46 Mirdgl了Q,J.E.

Phys.･ Rev･ A 32 (1985) 2702-2706

RQdiQt;ve electron capture in proton-hydrogen couisions

H◆ + H -> HO+ H' +hl/

Bo｢∩. CDW

IO - 104 keV/QmU

85Tん7 M;rQgL了Q.J.E'. GQribott盲,C.R. GonzQlez,A.D.

Phys. Rev. A 32 く.1985) 250-253

Photon spectrum QSSOC;Qted with rQdiQt;ve electron cQPture Processes
NelO'+ He, Ne -> Ne9'; Ar17'. He -> Ar16'

first Born QPPrOXimQtion

7UOO keV/emu (Ne), 7200 keV/Qmu (Ar)

85T4･8 01son,R.E. KimurQ,M.

Phys. Rev. A 32 く1g85) 3092-Bogん

Mo【eculQr-State Cross Section cQLcutQtions for H 十 NQ -> <- H~ + NQ'

H+NQ-'H-+NQ':H-+NQ'-,H.NQ(3s.3p,4s)

PSeudo potentiQし MO

O.1 - 5 keV/Qmu

85Tん9 PeQCh,G. Wiuis,S.L. McDoweu,M.R.C.

J. Phys. B 18 (1985) 3921-3937

The cIQSSicQI theory of chctrge transfer Cnd ronizQtion processes in

couisions between complex QtOm7c ions

cLQSSicQt theory
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generQL theory

85T50 SQhQ.G･C･ DcLttQ,S･ MukherJ'ee,S.C･

Phys･ Rev. A 31 (1985) 3633-3638

ELectron capture from multielectron atoms by fQSt了ons言n the continuum

intermed了Qte-State QPPrOXimQtion

H'+C. N,0,Ne, Ar->HO

cont言nuum-htermed7Qte-State QPPrOX;mQtion

500 - 20000 keV/Qmu

85T51 ShingQt,R. BrQnSden.a.H. FLower.D.R.

J. Phさ/S. a 18 (1985) 2485-2ん91

NeutrQIizQtion ;n H◆ + H~ couislon8

日◆ 十 日~ -> H(1s)十 日(nl)

two-center AO expansion method

8
-

50 keV′qmu

●

85T52 S;dorovich,V.A. N;kolQeV,V.S. McGuire.J.H.

Phys. Rev. A 31 (1985) 2193-2201

CQLculqt了on ol charge-ChQng7ng cross sections in collisions of H◆.

He2◆ Qnd u3'with He atoms

Aヱ'+ He -> A(z-1)'(1s), A(ヱ~か(1s2)

independent-eLectron model

25 - 4000 keV/Qmu

QIso single Qnd double ionizQt言on of He; ionizQt;on with electron

cQPtUre into ground state

85T53 StQuCOP.J.R. PQrtr;dge,H.

Phys. Rev. A 32 (1985) 639-642

N'- N long-range ;nterQCt;on energ;es Cnd resonance Charge exchange

N◆ + N -> N + N◆

self-consistent field method

7xlO~5 - 7xlO-3 keV/Qmu

85T54 Stich,W. Ludde.H.J. Dreizler,R.M.

｣.Phys. ら 18 (1985) 1195-1207

TDHF cQIcuLQt;ons for two-electron systems

H'･ He(ls2) -> H,･ He2'. He(1s2) -> He', HeO;

い9'. He(1s2) -> L了2'; He◆(2sl, 'H(1s), He'(2s) -'He

TDHF

7xlO-5 - 7xlO~9 keV/Qmu

85T55 ThyLwe.K･E:･ BQrQny,A･

NucL･ Instr. Meth. in Phys. Res. B 9 (1985) 435-437

A sem;cLQSSicQL QnQLys;a of orb;tfng resonQnCeS ;n slow charge trQnSfer

PrOCeSSeS

N9'+ H -> N2◆

8emicIQSSicQl

10-5 - 10-2 keV/QmU

totQI cross sections

85T56 Toepfer,A. Ludde,H.J. J'QCOb,B. Dre7zler,R.M.

J.Phys. B 18 (1985) 1969-1980

MQny-electron QSPeCtS in 言on-atom COllisions; 2p-2s vQCQnCy trQnSfer fn

the Ne+ + Ne system

Ne+. Ne -> Ne(2p). Ne+(2s)

IP

O.25 - 25 keV/Qmu

85T57 ､/Qn Hemert,M.C. vQn Dishoeck.E.F. van der HQrt,J.A. Koike.F.

Phys. Rev. A 31 く1985) 2227-2243
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QuQntUrn･-meChQn;CQL Cnd ;mpQCt-PQrQmeter treQtment Of He2'- H

coLus了ons

He2+ + H -> He'(Ln) + H'

CC (20-MO)

5xlO-8 - 1･25xlO-1 (quantum), 2･5xlO~2
- 2･5 (8emicLQSSicGL)

keV/Qmu

85T58 WQdQ.K. MurcL-.T.

f J.Phys. a 18 (1985) 4259-4269

chQrge transfer ;n Be4'. H(1s) couisions;?onvergence Cnd

oscitiQtOry Structure Of the lLOtQt Cross Sections

Be小+ H(ls) -> Be3◆

MO close-coupung method

2.0 - 25.0 keV/Qmu

85T59 Wiuis,S.L. Peach,G. McDowetL.M.R.C. BQnerji,｣.

J.Phys. a 18 (1985) 3939-3950

ChQrge trQnSfer Cnd ion;zQtion processes in couisions involving cLtOmS

Qnd ;ons of hydrogen Cnd heL;um

He' + H -> He + H+; He' + H' + e;

[]e'+ He'-'He +He2'; He''He2'. e

cIQSSicQl theory

86T I AuQn.R.J.

J.Phys. a 19 (1986) 32卜334

charge trQnSfer in H◆ - NCO co=sions; molecular OrbitQI

cQIcuIQt言ons

'H' + NQ(3s) -> H(nL) + NQ'

PSS with E:TF

86T 2 AuQn,R.J. S;ngQL,R. F'Lower,D･R.

｣.Phys. ら 19 (1g86) L25ト256

ChQrge transfer in H◆
-

NQ(3p) couis7ons; a POSSible uttrQV7olet

lQSe: mechanism

H◆ + NG(3p) -, H(nl) + Nq十

AO (>0.2 keV/QmU) ; MO (<0.4 keV/QmU)

0.02 - 10 keV/QmU

86T 3 B;enstock.S. DQlgQrnO,A. He7L,T.G.

Phys･ Rev. A 33 く1986)
･2078-2080

chQrge trQnSfer言n N2'+ = cou7sions Qt Slow to ntermediQte

velocities

N2+ + H -> N++ H◆

CC + UDWA

5.4xlO-3 - 5.36 keV/Qmu

86T 4 Burgdorfer,J. TQUlb)'erg,K.

Phys. Rev. A 33 (1986) 2959-2969

D;storted-wove methods for electron cQPture 盲n Ton-QtOrn COuisionS

AZ+ + B(ヱ~1)+ -> A(I-I)◆ + BZ◆

distorted-wQVe With strong potential Born ; CDW

86T 5 ErreQ,L.F. Mendez,L. Mo,0. Rierq,A.

J. Chem. Phys. 84･
.(1986)

1ん7-151

NonQd;QbQtic ionic-covQLent transitions exponentiQ卜LineQr model for

the chQrge exchange Cnd neutrQuZQtion react;ons NQ . H -> <- NQ+

十 日~

NQ(3s) . H(1s) -, NQ'十H-; NQ'. H~ -, NQ(3s. 3p, 41･,). H(1s)

5 MO with ETF

O.16 - 5.0 Rev/GmU
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86T 6 ｢ussen,D. KubcLCh,C.

｣. Phys. B 19 (1986) L3ト34

Theoret7cQI study of mutual n号UtrQuZQtion in H◆ - H- collisions Qt

low energy (0.02-20 eV)

H◆+ト｢-> H 十 日(∩=2, 3)

quQntum close-coupL;ng treatment

2xlO~5 - 2xlO~2 Rev/qmu

n=3 dominQnt, PQrticuLqrly Qt tow energ;es

86T 7 Hol'bQtSCh,M.

｣. Phys. ら 19 (1986) L193-198

CQLculQt7on of transfer ionizQt(On Processes †n ion-QtOm COuis;ons

c6◆, o8◆ + Ne -, C5~3'. oワ~5'+ Ne (i=1-8)

quQntUm StQtisticQL time-dependent mean-i;etd theory

lOOO keV/QmU

86T 8 K了murcl,M. ChopmQn,S, LQne,N.F.

Phys･ Rev･ A 33 く1986ノ 1619-1625

E:lectron capture ln Ar'十H2 COlus言ons ;n the keV energy reg了me

Ar◆十=2->ArO十=2◆

MO with E:TF

7.5xlO-3 - o.25 keV/QmU

86T 9 0jhQ,P･C. G;rQrdeQn.M.D. G了Lbert,J.D. StrQtOn.J･C.

Phys. Rev. A 33 (1986) 112-123

Fock-TQni trQnSformQt-on Cnd Q first-order theory ol charge transfer

H● + H(1s) -> H(1s) + H◆

Fock-TQni trQnSformQtion of second-quQntized Ham;LtoniQn

2 - 800 keV/QmU

QnguLQr d;sir;but;on

86T10 Sh;ngQL,R. BrQnSden,a.H. ErmoLQeV,A.M. F-Lower,D.R. Newby.C.W. Noble.C.J･

J. Phys. B 19 (1986) 309-320

chQrge transfer in =◆ - NCO couis7ons: atoms OrbitQL cQIcuLQtions

H◆ + NQく3s) -> H(nt) + NQ'(n=1.2,3) ;

NQ+ + H(1s) -> NQ(3L) + H+ (L=0. l. 2)

two-center expQnS;on了n trQVe=ng AO

O.5
-

20 keV/QmU

86Tl l Tosh;mQ,N. WQtQnQbe,T.

Phys. Rev. A 33 (1986) 1382-1384

Simpl;fied distorted-wQVe treatment for QSymmetric electron capture

PrOCeSSeS

A王◆. Hく1s) -> Aく㍗り◆ + H◆(A =C, Ne)

DWBA

10-1 - 103 keV/Qmu

ー100-



ATOMIC DATA AND NUCLEAR DATA TABLES 22, 491-525 (1978)

CROSS SECT‡ONS FOR C且ARGE TRANSFER OF耳YDROGEN丑EA朋S桝

GASES AND VAPORS IN TEE 71NERG¥ RANGE 10 EV_10 KEY

H. TAWARA

NuclearEngineerlng Department, Kyushu University

Fukuoka 812, Japan

Cross sections are presented in graphicalformfor the charge transfer in various gases and

vapors of hydrogen beams (E+, HO, and H-)with laboratory energy rangins from 10 ¢V to 10 keV.

This compilation is intended to beanaddendum to a previous paper I'n Rev. Mod. Phys. 45, 179

(1973). The references have been covered throughAugust 197S.
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H. TJ･ WAR^ Charse Transfer of H Jleams in Gases and Vapors
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495
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INTRODt)CTION

It has been recognized that the charge-transfer

processes of hydrogen beams
play an important role in

plasma physics, radiation physics, astrophysics, and

particle accelerators. In plasma physics, especially in

fusion reactor experiments, the injection of neutral
●

●

hydrogen beams is one or the most promlSlng meth-

ods for the effective trapplng Of
ions into the toroidal

plasma.
These neutralbeams are generally produced

throughelectron capture by proton beams. Similarly,

the production or intense negative hydrogen-ion beams

is important because the injection of the negative-ion
beam isalso thought to be an effective method for

ion trapplng. T71e neutralparticles escaplng from the

plasma contain some useful information on the plasma

itselfand can be used for diagnosing the plasma char-

acteristics. For these purl)OSeS, data are required on

the charge transfer of hydrogen beams, especially at

energies lower than a few keV. Thereare some re-

viewsl~6 on these charge-transfer processes but the

energy lS generally limited from a few keV to some

tens of MeV. Also, there are a number or measure-

'ments of the cross sections for charge transfer. but

tllere is no systematic compilation of data at lower

energleS. In this paper, we compile in graphical form

experimentaldata (up to August 1978) on the charge

492 At.mac Dat…nd NucJ.8, D.ta T.bJ.i. V｡(. 22, N｡. 6. Ebc.,nb., 1978
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H. TAWARA Charge Transfer of H Beams in Gasi;S aJld Vapors

transfer in various gases and vapors of protons (H+),

hydrogen atoms (HO'J. and negative hydrogen ions

(H~) with incident eTlergy between 10 and 10 000 eV.

It is hoped that this cotnpilation can be an addendum

to our previou卑WOrk.6 Detailed discussipns on the

I. H+ impact

●

charge-transfer processesalready have been given in

some references.1･6 Here only a short description is

glVen. ln hydrogen beams, the followlng Charge-r.rans-

fer processes take place LB is the target atom, B'and

B2+ are the slow target ions, and e is a slow electron):

H++B→H++a++e(qll…qll):

- HO + a+ (ql.):

-ナH~
+ B2+ (q卜l):

2. EO impact

二~~

~ ■~~~~I
HO+a-HO+a++e(qoo芸qi):

1.H++a
+e (q.I):

- H~ + B+ (qo_I):

3. H~ impact

pure ioni2:af･ion

one-electron capture

two-electron capture

pure ionization

one･electron stripping

one-electron capture

H~ + a-H~ + B+ + c(q_1_1
≡

gil): Pure'ionization

- HO + B + e (q_10): One-electron stripping

- H+ + B + 2e(q_ll): tWO-electron stripplng･

Here qu denotes the cross section for the cha一昔e-

transfer process from the initialcharge state L'to the血al

charge state j. qk! means the ioTlization cross section
for the incident ionwith the charge state A.

To detemine the cross section for the charge-

transfer process, the foIIowlngthree methodsare

generally used: the attenuation, the growth, and.the

condenser methods. In the &st two methods. only the

fast beams are observed, neglecting the charge state of

secondary slow ions. In the third method, the sec-

ondary slow ions and AJectrons are measured. neglect-
1ng the charge state of the incident projectiles after
●

collision. Sometimes the equilibrium and retardation

methods are also used.¢

The cross sections which can be determined from

various experimentalmethods for different incident

ion beams are summarized in the following table:

Experimental

Method

IncidentParticle

H+HOH-

GTOWth q10●q1-1qO1,qO-1q-10一q-1l

Attenuation q1○+q卜IqO1+qO-1q_lO+q-ll

Condenser

SlowⅠon gil+qlO+2ロ.I_lqOE+qo_lqしl
SlowEⅠectron qILqi+qo10.しl+q_l○+2q-ll
TotalChatge ql○十2ql_loo)-qO-ZO._lO+2q_ll

493 Al｡.nlc Oat"nd NucI.., 0如T.bI.,. V｡暮.22. N｡. 8. O.c.mb., 1978
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H. T^WARA Chazse Transfer of H Zldms in Gases and Vaprs

In some methods, for example in the attenuation

and condenser methods, the measured
cross sections

are not a)ways those for a single process but those for
●

the sum of two or more processes. However, ln ma･Lly

collision pTOCeSSCS, the cross sections for two･electron

transfer processes are small, compared with those for

sing7e･electron transfer processes･ It is important to

cons]'der the fol)owing
points when these compiled

data are used:

1. In some measurements by the condenser method,

only slow･e)ectron or ion-prclduction cross sections

(q_ p+) are determined. However, these cross sections

are, in many cases, the sum of the ionization cross

se.ctions (oJ)and the charge･transfer cross sections.
It

JS Possible to estimate the cross
section for the charge-

transfer processes from this measurement only when

the ion)'zation cross sectior) is small.
In some col-

lisions such as HO + Xe, the slow-electron and ion･

production cross sections are nearly equal(I -25
keV).

In this case, it is not possib)e to determine the

charge-transfer cross sectionwithout measuring both

slow electrons and ions. For such cross sections, q_ or

q+ is shown to distil唱uish them from pure chyge･

transfer cross sections. In such cases, q_
should be

taken asanupper limit of the charge･trarlSfer cross

section qol.

2. In most measurements, no detailed description is

glVen Of the effect of scattering processes which be･

comes signi丘cantly important at energleS lower than a
●

few hundred eV. Due to the sc,altering
loss of the

beam charge･transferred in the collision, the observed
cross sections may be too low, depending on the

measuring geometry, aS Seen in the scatterins of data
●

at lower energleS.

3. Some measurements have indicated that there is a

触ite difference (-5%) in the charse･transfer cross

sections between H and D beams at energies less than

200 eV. This is thought to be due to the diqerence

in scattering cross sections. However, more system-

atic measurements should be made before a de血ite

conclusion on the di免rence is drawn from the ob_

servations.

4. Errors in the measured data are ust)ally claimed to

be lO%-20%for stable gas tNgetS. Howeycr,for･

metalvaporざ, errors are
Often larger thanthose in gas

targets.
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EXPLANATION OF GRAPHS AND TABLES

Energy Ofincident beam; in key on Graphs, in eV
in Tables

Cross Section Per target atom or molecule
q- , q' Cross section for

slow-electron, slow-ion production

Measurement

Method

A AttenuBLtion method

C Condenser method

DC Differentialcross･section measurement

E Equilibdum method

G Growth method

Mass-separation method

R Retardation method

For details of methods.
see Ref. 6
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刀. TAWARA Ch8rP T柑血SfTer of H BeaJnS in G8SeS and V&pors

TABLE I. AList of
Measurements of ql.

▲iJthors

HzLS ted

Ha5ted

Whittier

Stedeford-H捗ted

St i er- 8&mett

Gi lbody- H丑与ted

Ctlrr■瓦et ■1.

GtJ5 I 8ffs on-

LiTtdholn

Cr一曲O r- hrctJS

Cr油Or

StebblTL‡S生&･

Gordeev- P由1OY

hl lridle7

McC ltqe

Yi 1 lithS

KoopL■れ

Cdle

Fut ch+Nhs es

b optJqL

Koopn且m

NcNcal_ Cl&rk

Be cker- S ch丘加n

Sdl1&chter et ▲1.

Berher et JLl.

bp8C生Ai･

Cop18n･Ogi lvie

8e血er et 81.

G7Vebler et 81.

Spiess et &1.

NcNe&1

YcaT

ETIeTW rqe

(eV ) T叩et

19S 1 10-さ00 Az?. Kr, Xe

19S2 100･･1. OOO Ar

19S4 4･ OOO-70･ OOO lt2

19SS 100-40. 000 Hz.tEe,Ne.Ar

XT-Xe

Method Rc(eTeFLCe

C

C

A

C

1956 3.000-200.00O t41.He.N王.02. G+E

Ne.Ar

19S7 10-40.000 N2
,CO,NH3

C

19S9 2. 400･60. 000 H2

王96O 2S-900 J12.N2
,CO

1960 4-400 D2(D')

1961 SO-400 Il2

1964 4O-10･OOO 02.0

1964 1･ OOO-4O･ 000 H2
JN2 JAr

196S l･ SOD-30･ 000 H&
tD2

1966 2･080-117･000 H2,tt

1966 2･000-Sa･f)00 t42.He'Ne'Ar

b,Xe

1967 70- lose H2
tArtKrJXe

1967 1 80-46O H20

1967 4. 000･50. 000 叫g

C

C

C

C

C

G

G

C

r

G

1968 40-1･SOO I一l,02,Col.712O C

1968 100-1･SOO α～,NH3 C

1969 1･000-2S･000 NI C(cI_･q.)

1969 1. BOO-3O.00O Jle-3.He-4 C

1969 SOO-20. 000 Cs G

1969 S. 000･70. 000 MI G

197O 2･OOO-60･00O H20 G.E

1970 3O-SOD ll20JCO2.Ml) DC

1970 30O-70･000 rCO,CH■一tI20 C

C●Fl■

37

38

88

80

81

3;

1!J

3()

1T

l!I

79

34

40

SI

42

ll

..)I

43

44

S2

丘

73

7

21

1S

8

197O 1. OOO･20.000 Li.N&.K.Cs G 35

1970 2. GOO Cs G 77

1970 1･OOO-2S･OOO CO･CO2･NHI･ C(o_･o.) S4

Ql+

See page 494 for Explanation of Graphs and Tables
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H･ TAWARA Charge Transfer of H Beams in Gases弧d Vapors

TABLE I, continued

Atlthors

Spiess et a1.

Inou8

ぬier II

Bar&gio1 1且

NbnJIOn et al.

恥rg8Jt生皇と･

GiTnius et al.

Aut hops

Ener8y range

Year (eV ) Tar8et

1972 500-3. OOO Cs

1972 1SO-8. 000 K

1972 0.S-loo Kr,Xe

1973 7. SOD_40. 000 Pb

197S loo-2. SOD tlユ.Ne.A

1976 1.2SO-2S.000 Xe

1977 SSO-2. 000 払

Method RefererLCe

a

G

C

a

G

G

G

TABLE II. AList of Measurenents of ql_1

Z:JICJW TZLnP

Yeat (cV) Tar8Cl

Fogel生生･ 19S6 9･SOO-29･00O H王.He'村2.0王,

Ne.Ar

Foge1生生･ 19S9 S･000-SO･000 H2.He,Ne.Ar.

Kr.Xe

Afrosinov et al. 1960

Ko王1ov et a1. 1963

NcClure 1963

Yil li且mS 1966

Futch-Mos es 1 967

Schl&chter et &1. 1969

Gruebler et al. 1970

Spiess et &1. 1970

8aragio11& 1973

Cisneros et a1. 1976

Morg肌望生･ 1976

MorgJJt生生･ 1978

S.00O-I一o.COO Ar

SOD-S･ OOO H2
JAr'Kr

6･OOO-SO･080 t12

2･000-SO･000 H2.He'尺e'Ar,

Kr,Xe

4.00O-50.000 Mg

SOO-20. 000 Cs

1.000-20.000 Li
,N&.K.Cs

2. 500 Cs

7. SOB-40.OOO Pb

2SO-I.2SO C5

I. 2SO_25.000 Xe

1. 100-80. 000 Mg

78

41

47

9

5S

S6

33

Method Rcfercncc

G 27

G 30

G

A

G

G

G

a

G

G

G

G

G

G

See page 494 for Explanation of Graphs and Tables

2

45

48

90

31

73

3S

7丁

9

13

S6

S7

5 19 At｡.nic ht4 and Nucl.a, ht4 Tab(.,. V｡I. 22. N｡. 6. D…,nb, 1978
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H. TAWARA
･ChaTgeナfahsfer of.〟 Beams J'n Gases aJ)a Vapors

TABLE III. A List of Measurements of q.I

Au暮 bors

Stier-88mett

Fogel生2i･

CtmzLn. Don ahue

Don Blue _Hush far

Pilipenko- Fogel

Pilipenb-Fogel

Vi llians

Fut ch -Mos es

McC ltJre

Schi8dlter et al.

8erher et 81.

Fl ei sh机
- YくItJng

Fl e i shnw -YotJrL g

Nme& 1_ Clark

脚e&1 et 81.

HcNeal

Dapac生生･

8amett- Flay

8aragio1 1a

DehzBel et al.

PraLdel et 81.

Ib7mOn et al.

Nod8

Snith et al.

Ci571erOS et al.

Ibrgan生Ai･

Roussel et 81.

ViLn Zyl生生･

Van Zyl生2i･

Y ezLr

Ene巧y range

leV) T&rgel Method Reference

19S6
･t･000-20O･の00

H2,He,N2.02, G◆E 81

Ne.Ar

19S8 S. 000-40. 000

1960 4.000-3S.00u

1961 8. 000-40.000

1962 5. 0001-20. 000

1983 S. 00O_30.000

1967 2. 00O.･SO. 000

1967 4. 000-SO.000

H2,He,N2,02, G 29

Ne,Ar,Kr,Xe

H2 C+A

Ar
,
CO C+A

I12
'N2'02 ,CO

G

NO G

H2.He,Ne,Ar,Kr- G

Xe

Hg G

1968 1･2SO-117･000 HI G

1969 SOO-20. 000

1969 S.OOO-70.000

1969 501. I. 000

Ⅰ969 SO*80O

1969 1. 00O'･2S.COO

1970 1.800.2S.000

197O 1. 000-25. 000

1970 2.00O-60.000

1972 300-10. 000

1973 7. SOO-40.000

1973 80-2. 000

1974 '509-3.000

1975 10O-2. 000

1976 200-5.00O

1976 250-S. 000

1976 SOO- 2. 000

1976 1. 2SO-25.000

1977 SOO-3.000

1977 250-5. 00O

1978 SO-3.BOO

C5 G

Ng G

H2,He'Ne'Ar C(り

N2
'02 C(o_)

N2 C (cr_
･o.)

t12･He･02･Ne･ C(o_･q.)

Ar,Kr,Xe

CO,Col.CH-一 C(cf_･q.)

NH3

H20 G+≡

H2,N2 G

pb G

Ar.Xr,Xe,CO, C(q )

Col.tn+

HI

N2.Ne,Ar

H2,N2

H2,He'N2'02.

CO.Col.CHb

N2

Xe

n2.He,Ne,Ar'

Kr
,Xe

Ar

N2,02

G

G

G

C

G

G

G

C

C

See page 494for Explanation of Graphs and Tables
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24

る3

占4

91

31

51

73

7

2S

24

S2

S3

S4

21

ら

9

22

66

SS

60

75

14

S8

70

86

87
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H. TAWARA Charge Tねnsfer of H Beams in Gases and Vapors

TjL71LE IV. AList of Measurements of q._1

Authors

Stier- Bamett

CuzTan- Do一lah ue

Don ahue
- Hush far

Pilipenko-Fogel

Pilipenko-Fogel

McClure

Willi8mS

Sch13Chter et al.

8eTkTter et a1.

Spie5S et &1.

Baragiol la

Pradel et &1.

Cinsneros et al.

brgaJt生Ai･

Roussel et al.

Van Zyl生A･

Yc ar

Energy mnge

(eV ) Targel Method Reference

19S6 3･OOO-20O･000 H之,He,N2'02. G'E 81

Ne.Ar

1960 4･000-3S･000 H2

19る1 8. 000-40. 000 Ar. CO

1962 S･000-SO･000 H王,N2.O2,CO

1963 S. 00O-3S.00O NO

1964 6･OOO-120･000 H2

1967 2･000-50･000 H壬,He'Ne'Ar'

Kr,Xe

1969 SOO420. 000 Cs

1969 S. 000-70. 000 Mg

1970 2. SOO Cs

1973 7. SOO_40. 000 Pb

1974 500- 3. 000 HI

1976 2SO-1. 2SO Cs

1976 1. 2SO-2S.000 Xe

1977 500-5･000 H2.He.Ne,Ar.

Xr,Xe

王978 SO-3. 000 Ⅳ2,0王

C

C

G

G

G

G

G

G

G

G

G

G

G

G

C

See page 494 for王xplana(ion of Graphs and Tables

20

24

65

64

49

91

73

7

77

9

66

13

S6

70
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H. TAWARA Charge Transfer of H Beams in Gases and Vapors

TABLE V. A List of Measurements of q_I.

^L)thors

H8S ted

Ene喝y mnge

yeaT (eV ) Target Method Refere nee

19S2 10O-2.SOD He.Ne,Ar.Kr. C

Xe

Nhittier 19S4 4. 000-70. OOO H之 A

Stedeford-H8Sted 19SS IOO･40.000 tie.Ne.Ar.Kr. C

Xe

H&sted-Smith 19S6 10-2･ 700 H王 C

Slier-8&mett 19S6 4･00O-300･000 H3,He,N2.0之一 G

Ne.Ar

hsdllitz et &1.

Huschlit王 et al.

B8iley生生･

Pit ipenko

8ydin

Vil liams

8ozLkncrr et al.

Spiess et &1.

88iley生生･

bslie et 81.

Si甲SOn-Gi lbody

■

Risley-Geb&11e

Risley

Chaz甲10n生2i･

･hrgzLn生生･

Authors

19S6 4-400 H2 C

19S7 4-40O H2 C

1957 S-3SO He.Ne.Ar C

1966 3･000-30･000 02.NO.CO C

1966 200-7.000 He.Ne,AT,Kr,Xe C

1967 2･000-SO･000 Hi-He,Ne.Ar.Kr. G

Xe

1969 S. OOO-7O. 000 Mg

1970 2.SOO Cs

1970 10-3SO

1971 2.000-30.000

Oi

Cs

1972 4･000-30･000 Hl-He.Ar

G

G

C

G

A

1974 200-10･000 H2.He,N2-02.Ar A

1974 200-10･000 1I2tHe>N2>02>Ar A

I976 2-100 He,N2.Ne,Ar C

1976 1.250-2S.000 Xe a

TABLE VI. A List of Measurements of q_u

Year

Energy r軸ge

(eV ) TaJTBet Method

Fogel生生･ 19S7 S･000-40･000 H2･He･N2･02, G

Ne.Ar.Kr.Xe

Tisone ct al. 196S SOO-4.OCO

WilliaAS 1987 2.000-50.000

Leslie et a1. 1971 2.OOO-30.000

brgan生生･ 1976 1･2SO-2S･OOO

H2

H2.He,Ne,Ar

Cs

Xe

G

G

G

G

See page 494 for Explanation of Graphs and Tables
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81

S8

S9

3

6S

10

92

7

77

4

46

74

68

69

12

S6

Reference

82.83

92

46

56
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INTRODUC T10N

Electron capture (more generally electron transfer)
processes of highlyiomied ions ipcollisionswith atomic
hydrogen are knowTl tO Play an Important role in high･
temperature plasmas. In the peripheral region of high･
temperature plasmas, the collisions of highly ioni2:ed

ionswith molecular hydrogen are also important. There･

fore, the electron transETer data for both atomic and

molecular hydrogen are required forthe analysis and

modeling of
the behavior of ed島e plasmas. Theoretical

investigatIOnS Of these transfer processes aTld expenmen･

taldata compilations have beenthe
subjectof

a number

of recent works.
I-7

previously, data have been compiled
for

similar PrOCeSSeSwith
hydrogen asthe projectile.S･9

ln this work, expenmental numerical data are

compiled forthefo1lowlng electron transtTerprocesses

involving atomic and molecular hydrogen targets:

electron capture Aq'+ H I- A(q-I)'+ H+

Åq'+ H2 - A(q-I)'+ H言

AQ'+ H2 - A(q-2)'+ 2H'

(1)

(2)

(3)

236

236

238

239

247

249

268

269

299

electron loss Aq'+ H - A(q+'> + ∑ H + t'e･ (4)

A4'+ H21-A(q'')'+ = H2 + ie.

(5)
Here = indicates the summation over aIIthe possible

states including Ionization, and ithe number of electrons

stripped from the projectileion. Data for pure excitation

processes of target atoms (t'--0) are not included in this

work.

There am several methods for determlnln名the
●

●

cross sections for charge transfTer.SIn most cases, the

cross secdons a托meaSured by detecting either the

chaTge･血anged pro)ectileions or the secondary ions and

electrons. While molecular hydrogen targets are飽Silv■

prepared, atomic hydrosen targets are generated through
dissociation of thermal molecular hydrogen either ill

lhigh･temperature fumaces or in high･&equency electric
&elds. At very low

energies(<10 eV),the mezBing beam

techniqueW is used.

Ratios
of the cross sections of electron transLTer

processes in molecular and atomic hydrogen, that is,

Atorrk EbtB qd N也■ DJLt& T地. Vol. 32. No. 2. March 1885
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q(H2)/q(H),
are quite useful far many applications be-

●

cause expenmentsぬr atomic hydrogen areぬirly di缶cult

and so there stillare insufRcient su血data. It has o氏en
been claimed that the above ratios are equal to 2, on

the assumption巾at a molecular 'hydrogen simply cons･ists

of two identicalatomic hydrogens. However, itshould

be noted thatthis has generally not becnfound to be

the case･ Ås discussed by Knudsen etal.,I
1
at relatively

highencrgies. the measured ratios for electron capture

processes (1) and (2) converge toward a constant value

which is larger than 2, and is dependent on projectile
ions as fTollows:

q(H2)/q(H)
- 2.4 for protons

= 3.3 for He2+ ions

笠3.8 for heavier ions.

The above ratios for protons are known12 to be quite

consistentwith theoretical values (2.4 - 2.8) by Tuan

and Gezjuoy.ほstill,there is no clear understanding of

why the ratios changewith projectileions. Moreover, at

low collision enerpcs wherethe quasi･molecularfor･
●

nation plays a key role in the electron trans危r processes,

there seems to be甲Simple pattem in the ratios･

According to our preliminaJY analysis, the ratios are

strongly dependent on the ene巧y defTect in collision

processes. For example, the ratios tTorelectron capture

by protons become zero at low ene巧iesぬause the

cba喝e tranS良r collisionswith atomic hydrogen are

resonan∝ prw while thosewithmolecular hydr喝en

are nonresonant. On the othel･ hand, whenthe collisions
with molecular hydrogen are quasi･resonant whereas

thosewith atomic hydrogen are nOnreSOnant, the ratios

ュre LCound to reach values o,f more than 100 at low
●

ene rgleS.

h contrast to the sittntionwith electron capture,

the radosfor electron loss pruesses are found to converse

toward a constant value of 2 at highene喝ies, though

experimental data are stillscarce.t4 mus itappears that

far electron loss processes, a hydrogen molecule can be

assumed to be equivalent to two hydroge7) atoms in

highヰnerSy CO11isions･However･ simihr to electron cr
tore, there sccms to be no simple pattem in the ratios

in electron loss processes at lower energies.

ln this compilation are included all the expen-

men也I data pubushed up tomid･1984, except氏)r those

which seem to be obviously in error. Table. I showsthe

ion-target COmbinations compued; Tables lI-V listthe

numerical data for the pr∝esses descdbed by

Eqs. (1H5).
These compilations are stored in a pomputer

system_ called CHART (ehar!e transfer)and dぬcan be

retrieyed numerically as well as卵phica11y throughthe

on･line system in our lnstittJte Or thl･Oughtelephone line

linkage from other institutions.

237

■
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