56 7 2007 7 Vol.56 No.7 July 2007

1000-3290/2007/56 07 /3887-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
¥
730070

2006 9 7 2006 10 14

RACDA Mg 1s7' K Mg* 1s7> K
- .RACDA Mg'* 1s™' 4
- RAC 4
Mg* 1s™> 6 RAC Mg " 1s7? 6
RACDA

PACC 3280H 3280D 3270F

3—8

SR Amusia lee  Baptista
3TE Kelly Pindzola
Jurvansuu
11—13
Ne Mg Ar
107
* 10376026 10434100 CI-

2004-07

¥ . E-mail dongez@ nwnu. edu. cn



3888

56
107°—10"° ‘ ’
14—18 19—26 12 27—30 _
Omar  Hahn
) ) 2%
- radiative-Auger cascade
model RAC
radiative-Auger cascade transitions with the shake-off
effect RACS *
- radiative- Auger-double Auger
cascade model RACDA ™ .
w Z,—~>Z, = > F, o 1
- - - z
Zf
i a
) F, w a
2% ) )
K Mg 1s”' K g
). . F, o = Tl W Wl W' 2
Mg 1 i=1
Wi, ol wi a
pPi 4q:
2. a 012
- - C C,
26
P C—>C
c—C = 3 3
¢ SPYC>C o+ > P C>C o+ >P €,
‘ J k
3 Cc ¢’



7 3889
> 25, +1 2] +1pm—>n 6 1
PC—>C =" S 4 . 1s'26°2p°3¢°
>l2l, +1 2] +1 |
Ju C m MgI+ Is™!
I, (0 n 7 1
Mg'to1s! 7
m n 1 0.041849 7
3 1 0.003069 1
sA 2w 2 0.041849 x 0.003069 =
pT m—>n =S | nlVim | 5
0.000128.
v - 6 2 5
31
2347 2
R >k —MZ‘k|T1‘m‘z 6 2
P 3k 5
1
T eo 0.060305.
9 3
m n
26 31
“ 34 3
DA _ ss . p r—>n
p m—>n = Zp m-—>r e 7 1
3
m n
& 7 3 3
‘ ) 0.861448.
m r
‘ 1 Mgt 1s7!
r n ‘ Is7!
'y % 152572p53¢ 1 0.05580 x 10" SA 0.078126
18725 2p° 3¢ 2 1.25025 x 10" SA 0.175362
SA . DA .
e =20P" r>w + 2P" r—>w 1925'2p°3! 3 0.06030 x 10 SA 0.008443
" z PR >0 8 1572572p" 3¢ 4 0.23998 x 10" SA 0.335982
8 . , 15725%2p°3s! 5 0.12210 x 10" SA 0.017095
r 1€202°30 6 0.03184x10°  SA 0.000445
1572572p° 3¢ 7 0.29890 x 10™ R 0.041849
182! 2p°3¢ 8 0.00152 x 10" DA 0.002129
1572672p° 38" 9 2.7 8602 x 10™ DA 0.340570
3. SA DA R
1
- - 4 Mg'* 1s7! K
Mg " I1s™' Mg 1s7? 4 .
0.078126 0.972683
- 0.999859 4

3.1. Mgt 157!

Mgt 1s7! 9

0.078126 x 0.972683 x 0.999859 = 0.075991 .

Mgl+ ls—l



3890 56

1.OF 2 Mg 1
. RACHR R /s
O &S5
0.8 1s' 25020357 1 0.1116 x 10% SA 0.102306
1s'2s'2p° 347 2 0.2505 x 10 SA 0.229638
% 0.6 151251 2p°3s! 3 0.01206 x 10'3 SA 0.011056
E oal 1s'222p*3¢? 4 0.47994 x 105 SA 0.439970
) 1s'222p° 3! 5 0.02442 x 105 SA 0.022386
o2k 15'25°2p°3¢ 6 0.06368 x 10 SA 0.000584
1s'222p°3¢? 7 0.05978 x 10 R 0.054802
0.0 L - | [ 1 15'25'2p3s! 8 0.07316 x 10" DA 0.067067
1 2 3 4 151261203 9 0.02026 x 10" DA 0.001857
Al 1s'272p*3s! 10 0.72195 x 10 DA 0.066183
| TP 1s'222p3<° 11 0.23995 x 1013 DA 0.002200
g S
3 ] ] 3.2. Mg"* 1s7?
2 Mg 1s7° 11
- - - 6 1
4 Mg2+ 15—2
- 4 2 K
- - 1
1 4
- . 345 6 12810

—» 15'25%2p®35°
SA

= . 15%2522p*3s?

SA SA
R
SA 15%2522p*3s? /
o
| SA 1s%2s'2p°3st /

15225%2p°3s°

15%25%2p%3s% ——» 15'2522p°3s?
R

R
[SA 15%2s%2p33s?
SA R
—— 15'25%2p*3s? R
SA
L—— 15'25%2p®3s!
2 3
15'25%2p*3s°
SA 15225%2p*3s° SA
l SA
SA
DA 151251 2p53 s —— 15225%2p*3s! — 15%2512p®3s°
SA — ]
SA
1SA | §19509p53s? SA sa| |Rr
SA
1592522p03? |SA 1512522p13s2 _SA % 1522502p*352 SA 1522s12p%3s! s? 1522522p?35°
SA 110,501 SA
— 1525 2p°3s SA
SA
DA 1s'2s%2p*3s!



3891

4 5 6 3911 3 8
4 5 57 2 6
3 4 5 6 17 3 4 5
3 4
3
3
Mg“ Mg‘” ng* Mg6+
15'26°2p03¢? 1 0.000323 0.028435 0.073549
1s'25'2p° 3¢ 2 0.017568 0.160015 0.051965
1s'25' 2p°3! 3 0.001139 0.009917
1s'2622p* 3¢ 4 0.000054 0.025545 0.366936 0.04735
1s'2622p° 34! 5 0.001242 0.010380 0.010763
1s'2622p°3s" 6 0.000039 0.000545
1s'2622p° 3¢ 7 0.001017 0.048878 0.004967
1s'2s'2p°3¢! 8 0.000001 0.012832 0.054235
1s'2s'2p°3¢ 9 0.000167 0.00169
1s'262p*3s! 10 0.000011 0.003442 0.028958 0.033779
1s'2822p°3¢ 11 0.000266 0.003838
0.002363 0.108254 0.628351 0.260877
5 5
o.sl HHE RACH RS R - -
S
0.6} 6 -
% Mg2+ 1s72
E 0.4} 6
0.2} 4
3 4 5 6 ) )
B
K
4 Mg+ 1s72 RACDA
RAC
- - - Mgt 157 Mg 1s7?
Mg™* 1s7? RAC
4
Church D A Kravis S D Sellin I A Lerin C'S Short R T Meron M 5  Amusia MY Lee IS Zinoviev A N 1977 Phys. Leit. 60A 300
Johnson B M Jones K W 1987 Phys. Rev. A 36 2487 6 Trabert E Fawcett B C Silver J D 1982 J. Phys. B At. Mol.
Ueda K Shigemasa E Sato Y Yagashita A Sasaki T Hayaishi T Phys . 15 3587
1989 Rev. Sci. Instrum 60 2193 7 Baptista G B1984 J. Phys. B At. Mol. Phys. 17 2177
Amusia MY Lee 1S 1991 J. Phys. B At. Mol. Opt. Phys. 24 8  Baptista G B 1986 J. Phys. B At. Mol. Phys. 19 159
2617 9 Ivanov I N Safronova U I Senashenko V'S Viktorov D S 1978 J.

Aberg T Jamison K A Richard P 1976 Phys. Rev. Lett. 37 63

Phys. B At. Mol. Phys. 11 L175


Absent Image
File: 0


3892

56

Phys. B At. Mol. Opt. Phys. 27 1709

Kochur A G Dudenko A I Sukhorukov V L Demekhin P 'V 1995 J.
Phys. B At. Mol. Opt. Phys. 28 387

Kanngieber B Jainz M Brunken S Benten W Gerth H Godehusen

K Tiedtke K Kampen P Tutay A Zimmermann P Demekhin V F

Kochur A G 2000 Phys. Rev. A 62 014702

Lotfy Y A 2004 Egypt. J. Solids 27 201

Hu HW Dong C Z 2006 Acta Phys. Sin 55125 in Chinese

2006 55 125

Simons R L Kelly H P 1980 Phys. Rev. A 22 625

LaGattuta K J Hahn Y 1981 Phys. Rev. A 24 2273

Saito N Suzuki I H 1992 J. Phys. B At. Mol. Opt. Phys. 25

1785

Hindi MM Zhu L Avei R Miocinovic P M Kozub R L Lapeyre G J

1996 Phys. Rev. A 53 3716

Cowan R D 1981 The Theory of Atomic Structure and Spectra
London University of California Press p526 401

Cascade decays and final charge-state distribution of single
K-vacancy and double K-vacancy magnesium ions”

Shi Ying-Long
730070 China

Based on the conclusion that the contribution of correlated decay of two vacancies in atoms is small the de-excitation process

10 Simons R L Kelly H P Bruch R 1979 Phys. Rev. A 19 682
11 Kelly H P 1974 Phys. Rev. A 11 556 23
12 Pindzola M S Griffin D C 1987 Phys. Rev. A 36 2682
13 Jurvansuu M Kivimaki A Aksela S 2001 Phys. Rev. A 64 012502 24
14 Carlson T A Hunt W E Krause M O 1966 Phys. Rev. 151 41
15 Church D A Kravis S D Sellin I A Levin J] C Short R T Meron
M Johnson B M Jones K W 1987 Phys. Rev. A 36 2487 25
16 Saito N Suzuki I H 1992 J. Phys. B At. Mol. Phys. 25 1785 26
17 Kanter E P Dunford R W Krassig B Southworth S H 1999 Phys .
Rev. Lett. 83 508 27
18  Tamenori Y Okada K Nagaoka S Ibuki T Tanimoto S Shimizu Y 28
Fujii A Haga Y Yoshida H Ohashi H Suzuki 1 H 2002 J. Phys. 29
B At. Mol. Opt. Phys. 352799
19  Omar G Hahn Y 1991 Phys. Rev. A 43 4695 30
20 Omar G Hahn Y 1991 Phys. Rev. A 44 483
21 Omar G Hahn Y 1992 Z. Phys. D 25 41 31
22 Kochur A G Dudenko A I Sukhorukov V L Petrov I D 1994 J.
Hu Hong-Wei  Dong Chen-Zhong'
College of Physics and Electronic Engineering Northwest Normal University Lanzhou
Received 7 September 2006 revised manuscript received 14 October 2006
Abstract
of Mg'* 157!

radiative-single Auger - double Auger cascade model RACDA . The final-charge-state distribution FCSD

hollow magnesium ions with single K-vacancy and Mg®* 1s™2 double K-vacancy were treated by applying the

of these hollow ions

were calculated and compared with that obtained with the radiative-single Auger cascade model RAC . The probability of

tetravalent ion production via the de-excitation of Mg'* 1s™' obtained by RACDA model is considerable but tetravalent ion is

not produced in the by RAC model. The probability of hexavalent ion production via the de-excitation of Mg®* 1s~% obtained

by RACDA model is very large but hexavalent ion is not produced in the RAC model.
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