19X m2Hy
2002 £ 6 H

B ¥ %Y B E e

Nuclear Physics Review June, 2002

Vol. 19, No.2

LEHRS . 1007—4627(2002)02—0172— 04

FERAEFERETRERNEBRBERR

Fae', MEH, kg,

e, FERAED, EFE,
@2

A, REES, Kgal, TE X, Ak
(1 FEF2ERERWETRA, HA ZM 730000;
2 ZMRE=IHRYHER, HA ZM 7300000

B OB RACERERMAMBAE T RAETFRAREARARM BT EREEAR PP Y g
FENe AT HHBLBRTER L TFTHRAKTIMNW. 5 F-He IRHFRHATT LK, 5

HEAT T S H it

XRBA: B7F-FFaHE; #H88H; L 7HFR

FESHES. 0562.4 CEAFRIRED: A

1 5|87

BF-RFrEL R TR

AT +B-—> AYT L Bt + (q' —q+re
Hd, AR RANET, BEREET, A" %R
BHEF, BTEIRWMEF. WRANHEFER
BIBFRETHRTF(I<@, ARRERETLTHEH
BFRENC —q+r>0), MFRZ NEERH TR

TEHWAESTE, EEFIAUTSHM AR &
ﬂ:ﬁ[lj:

\]

K= ?q ’ 1)
He o FARNETFHERE, ¢ FARETFHBRES
(BHERFRALD, «c REAFNEFSEEFIEAY
BE. B HR/NTERESBES AMMIERAX
(«<<0. 1) (FREE A X 0. 1<<«<<D)MRAHEAE X
(«>1). :

EHBERARY, AStEFHEFERE, 58
FEFAHEERREABRE, FHREFHILERMBNDN &
FTEMORMEREAEZRRESE, LETFHHE K
B % th Shake-Off LK 5. EEPEERAKX,
PEE RN A A, B F RN AHE5RIHE
MU LB FAEMTER, HERXEEE, IESE
SRER, —&L TS2 /K. H. Knudasen 25T
HF—MEXNFEL IR ARETFES -1 HFR

WRBH: 2002 -04 -1; s A¥: 2002 -05 -04

W, @ZHEE, EZea FENERS, X558 —
N FREEIFEH B, XMYLE 5 Shake-Off Hl
WEXL®W FXEX4, U TSI £, FX L,
Shake-Off HLHEN R P 26 B AT R REAMEM, HXYF
AN [B) B RlE 35 44 2R A0S ] 19 BB X B (A X 1 LR
RS FEBRHEEAR, ME IR P HEENS
THEZ, MAFBKH R EBRED, T8
MEREZELKMER, BRIEBRERARWIE LK
. Fet, B FE0 70K R 8 AT H i,
LEEE R SRR,

AR NHEERHEE/ERARMRT EHR
BN REEFAED SR, X Fr-He #ifESL
BPANEBHEARHET TR 2 THEESE
MRAAEFSARFRFESIRNFEBERELR, &
VIR CTAE i — 2B WA, TR AL FTRMAEER
X, «7E1.6—4.1 Zja], HEEXKIFELRBAET 5K
FEruEs B ESaE B LHMRERILA
RiE.

2 R AHZE

ATHEEL MY 2X1.7 MV 25 mEsE -
BT REFEMERXRS Ne RTF R A BRI E,
HEETFadfa st ad — MM E R EHGER

» BETIE:. BEFARB¥LASEIN A (10134010); HEB 2 H AT RIYEIE B (2001 —2003)
{EE®/: FH/FAIT6—), UK, MmIs A, BlL, UFEA ., ASEFBUR.


http://www.cqvip.com

£

FRAEE.: FLBRETSARTFRESOEEREHIR < 173 -

B AWM IE R, ol Newt B F i %47 B E] 54X
B, ZEEBAREMNBHAEFESMEMEFE
SHTRHFE XK ED. LR KGR i
B 1B, B i R T R0 RO B 0 e AT A R
THEEHEAT T RIS

10

R ok L2 i Ne”
L - LD &P Nt
& @ <
- 8 e cuz . 9 Ne®
B A @> <A P nNet
= 6 cin {
o S R
) )
—
~ 4r @Ci @ @ @ Ne
; e 5 poc pe Tt
2 E a_ % i S 5’_’9 ;0 and N
2 4 6 8 10
P/(arb.unit)

B 1 4.270 MeV F*" BT 5 Ne [RTREER —EFHRIE
k=2.0. BIAGRRFHMNE THEMER QRN R LMzt
{8 PO B FREMNSD), ALFERTRHE FRHEY T
o 8] ¢ (S R 0 R O

3 XBERSITR

5 He T ML, Ne RFHSEH B EER R
KB ARE. Ne BFH He RF A E LK ST,
F*-Ne il R M EHBERE R £TEEEHR
TFAFPTEFRE—1T8HFHELT, AEFZE
WREE T B K R TS 9 AR LU B R IR BE ¢ O AE 4L
B, Hp

R ClIl; F©* +~Ne—F9 P+ 4+ Ne** +e™,

R ClI2;, F'" +Ne—=F9 P+ 4+ Ne*t +2e,

B F{R3K Cl: F" +-Ne—>F% P+ 4 Ne*t
ZEAHEXT R EAEEARE « 284, X FUULE 3
PR, TFTHEEF FP i mSs_RMAE
B, FTAENI%EEME R MCP 3 23% LR
B, B EMEE, XFERERT B MCP %
MR EFI ARG IRE. EHEFRBEE CII
s FF 3K Cl Wit 8L E € XA R(C111/C),
R ClI2 Mpm 123K Cl Mt 4L EE K
R(C1I2/Cl), ¥ & &8 C112 MEHEE C111 91t
BIEEN R R(C1I2/CLID. B 1 i THE
FREECL, Hapa B C1I1 B e ClI2 fift#E
B,

ST THENEZEHELUE, BRIT43E83

LN
w | I\}{‘I\I\E/I\(&\I

TFrRPFP"BEBFS5FARTFRE®ER NS R(CLIL/
Cl), R(C1I2/CL)#1 R(C112/C111) BE A H ¥ A &
Bz RxR, A 2 TR,

1.0

08¢

osar I—I\I_EJ\I—I\I,I\E /I"I>§

02r

00 ) R BT S —d
1.4 16 18 20 22 24 26 28 30 32 34

k=2q/v

1.0

08t l/&

06}

[+ 4 %\&/
el Y i\i
e
02}
00 L 1 T —t | 1
16 2.0 2.4 28 3.2 36 40 a4

k=2q/v

B2 PPAF ETS Ne RTHEIBPHBLERTS
BRTFREEBREHLSEREE « HRF
®4 R(C1I1/C1), @3 R(C112/C1), a3y R(C112/C1ID).

ME 2 falLiIFE Y, 8EHk R(C1I1/CL REfE
FARENEMETHEAY, 5 FHM He B+
MM EMAT. XU Ne RTHHEBRER
CIII AR U BER — T BFHEE. H—18
FHEBYMWELE, B R(C1I1/Cl) 5 R kg
BEoFHENTIBY. ERLREX, BTA
BT A RE, Born IR UAREE A, HEERK
B, B R o BE E AR BE o B9 58 00 TR B /DS

RAEPAF H, R(C1I2/CL) B « B3 im LA AH [
RIEE T, R(CLI2/ClID BEA R — i~ H 8. Xk
BB EE Cl2 AR EER— T8 FHEFERK.
BB ITETHEEBEXREEEBEN =548, 5 He
FEFAR, Ne RFABWNEE, XIHEBEELR
MATERN RS, BAZE Bl TFEK+
RGBT BEBEE CII1 9 m. YEE TN
FEFHRREFER—TETFE, AETFTHTEF—
I B FAILERM A RNEAR XS I —F


http://www.cqvip.com

S RF Y B R

#19#

RBHERE, BIES T FHTEANTE U, R
RERUBHETERARE: H—MHERKLTE, B
SR TN E A, BRIRGEREZBS T
H—RATHT, HHEE. T RESFRIG
B FA R R CLIL BTk, AT LR s 423K Cl
Mo ALLT 3 FELL

Fo 4- Ne — F9+ L Net (15! 252 2p°) , (a)
Fe 4 Ne — F D% L Net (1s% 25 2p%) , (b)
Ft - Ne — F9+ L Net (15?2 252 2p°) , (o)

X 3 MR ANERE T RN T8 1s, 25
M2y REREKT —AHET, TEAERTRZEMR.
FRFRIITE FHESRUELFr. EmMs R,
HTHERAMRE, (ORXRBHFIRTEAL TR
AEEANBREALR. (OHDXRBHIENGERT T
FIRMUABEMRELRE, EXHER—-ETE
WA R I 5E Z 8 A9 BRI, X Fp BRGE JLERAR /NS, /T
L. REHE@ORXNFANENIE: AHBTE
FR AT, BAEERBI LSRR H
LFRFHRA; B FREER, BFRAEAEHN
BARBIREN Zmov f, m BB FHE, v BAFET
A TRE FREE, R8T REEM,. RE
LHheR K TRABD FHLE SRR, BT AGRBE
LIFTFHRA; XTARETFH IsBF, HEGHEHN
866.9 eV, MMM ER F"EETHER T 7. 56
MeV B, AHAEESIRAR T8 1s T &E. £ LT
fER) F* B FREB KT 7. 56 MeV, FrLA 1s B
FHERLBER EATTREE. &5 LR, BEFXT
e, B mE ClIl BRHE Al T{ER -+ R
PUR g 0p- A ICP

1 SRTFTEEERFHESEE

K2 Zahe/eV

1s 866. 9
2s 45
2p 18.3

T BHEE Cllz, mMANIE HHBEE
ClHI+REGE"ERL, A, N EBITIET
i, ¥eBE ClIL PP AT AR EA T 2s
EE, BRE

Fet + Ne — FP% 1 Net (152 25° 2p°) e

FIRENEBEE CLIL AT UEEEHRFKLRE.
e ClI2 B RE "7 8 1 B Cl1I1 + Shake
Off JLif” =4, BMEFHBEE ClIl R4 F, A&
AP R M FER F RN R FREERKEIZEE T
WERH (B FEA) TR, — T MHFU—EMNIL
TR ELESESY. W, "HHEBE TSI HLH”
WEXTFEBEE ClI2 FM, BIEZEBHEE Cl
PREMEFEREOEEL, X585 —-1TR4%8H
TREFEFEHBE. EX 3 HHEHLT, R(CLI2/
CIIDHEERMBE X, B—THE WREH
Be®E CIR BERE—TH FHER. B4BIHE
FHEREEZERBEN =48, R(C1I12/CL1I1) ¥ FE
YERIBRE w NI B/, X5LRFLAK. &
G, EARTAERX, H#BEE CLI2 RE—
M=, MARER L L 3 #yEAVLHI RS R,
5 He [RF#EAHE, Ne R FREBHEBE SHH
TR EHAEIERABRE « LR ESE, X
ARERBT Ne RFAELZHZII R FRLEK. B
F-RIRESFRAEEEIILEMANBE FEENT
A EBME 3R, BAFEFHRE v SEHET
BEE vo KB YA, BETFHEBHILER K.
He R PRSI E THRERSL M FHREMARD,
M Ne RFRIFREZI T, KBFEHAE—
BAKMEEAN, BEMEXEEHLREAFTE FEE
BIAE AT 18, X RN LREERMEHS.

4
P

0 vi

B3 SYs BOJLSR A SRS T I 10 3 R 107 R A
4 RE

ATAEBR T F*-Ne R BREB L HEBE
SR PRSI tE AR R E N B, 3F
5 F*-He RIERGEHIT T XL, 5l TXWER


http://www.cqvip.com

w2

FHES. FeBRBRET SRR TR b 05 Bk By © 175 -

WIEEBRE. LHAI, Ne WEBHBEE C1I1 5 He
BB LB, TLARE— 8 FH%E

x.

FH—THTEBEBEONS LR, MEB AR

ClIZ WL B AE R W P 51 2 B F # i 38 ClL12
MEEERRIR TR T ANSEAE S A, Ne 89

&

(1]

(2]

3]

4]

% I ﬁ H

Knudsen H, Andersen L H, Hvelplund P, ef a/. An Experi-
mental Investigation of Double Ionization of Helium Atoms in
Collision with Fast, Fully Stripped Ions [J]. J Phys, 1984,
B17. 3 545.

McGuire J H, Berrah N, Bratlett R J, et al. The Ratio of
Cross Sections for Double to Single Ionization of Helium by
High Energy Photons and Charged Particles [J]. J Phys .,
1995, B28. 913.

Skogvall B, Chesnel J Y, Fremont F, et al. Double Ionization
of He and Li by 95 MeV/amu N’* Impact [J]. Phys Rev ,
1995, AS1. R4 321.

Cai X, Chen X, Liu Z, et al.
Fe* -Ne and Na“t -Ne Collisions [J]. Euro PhysJ , 1999, D6:

Multi-electron Transitions in

PR RIS He 858 b B R A L 1 2 37
BORF . S T E R AL TE AR IR A0 T AF I X Ne JELF
M BB, ER T — R B R R

5,

(5]

(s]

(7]

(8]

(9]

[ rf 75 A RO I T 5.

23.

THEE FEREBETSEARTFAARFRERTHEL T
HUFERID] HM =M. FEBEEREAYREPIFTAT. 2001
Cai X H, Liu ZY, Chen X M, et ai. One and Two Electron
Transition in Energetic Jon and Helium Collisions [J]. Nucl
Intr and Meth, 1998, B140. 319,

FEERLT, THIC, NEMAEE. e RBF-RIMETHNER
MBI EF#HY AL, 2000, 17(3): 179.

Tia%, BRERY, BERE. FeREBEFSERTRE K
HHELUELRI] RTEWHEITR, 2002, 19(1). 62.
Krause M O. Atomic Radioactive and Radiationless Yields for

K and L Shells[J]. J Phys Chem Ref Data , 1979, 8. 307.

Investigation of Transfer Ionization Processes in the C.ollisions of

Partially Stripped Fluorine Ions on Neon

YU De-vyang', CHEN Xi-meng?, YANG Zhi-hu', WANG Qiang®, LU Rong-chun', LIU Hui-ping',
QI Zhong?, WU Cui-¢*, CAI Xiao-hong', MA Xin-wen!, LIU Zhao-yuan?
( 1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;

2 Department of Physics, Lanzhou University, Lanzhou 730000, China )

Abstract: The ratios of the cross-section of the transfer ionization to the single electron capture of Neon

induced by F?** and F*' ions are measured by means of the time-of-flight technologie. In the present energy

range, the transfer tonization Cl1I1 of neon can be considered as a two-step process, in which one electron

is captured by projectile and another one is directly ionized, and the transfer ionization C112 process should

be considered as a subsequent rearrangement of neon following a transfer ionization C1I1 process. A quali-

tative interpretation is presented,
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