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Table 1 The MQDT parameters of even parity J = 1 of Al’"

taa 1 2 3 4 5 6
T« i 2sns 38, 2snd D, 2pnp *P, 2pmp ‘P, 2pnp D, 2pup °8,
i (C81s2) 8102 (28,2)d3s2 (*P32) puse (*P3;2) b3z CPij2)pui2 (2P 12) psse
1, . 3221080 3221080 3402388 3402888 3397099 3397099
us? 0. 1698 0. 0467 0.7766 0. 0730 0. 4143 0. 1359
ub 0. 0028 — 0. 0244 — 6. 6254 — 0. 0996 — 0. 6554 — 0.5782
s — 0. 0039 0.0180 0.1322 0.0910 0.0117 0. 0432
0. 9979 — 0. 0644 — 0. 0020 — 0. 0067 — 0. 0032 — 0. 0011
— 0. 0646 — 0.9921 0. 0402 — 0. 0832 — 0. 0475 0. 0281
Uia 0. 0033 0. 0279 0.6974 0. 3246 — 0. 6293 — 0.1068
0. 0015 — 0. 0489 — 0. 2889 0. 7007 — 0.0705 0. 6466
0. 0025 — 0. 0535 0. 4906 0.3928 0. 7655 — 0.1270
0. 0036 0.0747 0. 4334 — 0.4923 0.1034 0. 7440

Table 2 The MQDT parameters of even parity J = 2 of AI'"

iaa 1 2 3 4 5
a  2ond *D, 2snd 'D, 2pmp °P, 2pnp *Dy 2mp D,
i (PSyy2)dss (PS1s2)d5,2 (%P3;2) pas2 CPy2) pase (®P32) prs2
I 3210080 3221080 3402888 3397099 3402888
g 0. 0529 0. 0320 — 0. 3073 0. 0462 0. 0381
ush — 0. 0646 — 0. 1644 2. 9429 0. 2865 0. 0448
s — 0.7805 — 0.6813 9.7627 — 0. 5533 — 0.1371
0. 6958 — 0.5798 0. 0383 — 0.3110 — 0. 2853
0. 5791 0. 7185 0. 0098 0. 2832 0. 2665
U — 0.0017 0. 0523 0. 9915 0. 0911 — 0.0767
0. 0001 0. 3835 — 0.1008 0. 1091 —0.9115
0. 4247 — 0. 0269 —0.0721 0. 8960 0. 1040
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Table 3 The MQDT parameters of odd parity J = 1 of Si'""

i@a ' 1 2 3 4 5
o 2snp *P, 2snp ‘P, 2pns 3P, 2pns 'P, 2pnd *D,
i (281/2)p1s2 (3812) pase (2P12) 8172 (PP yj2)s1/2 CPiy)dys
I 3842100 3842100 4034162 4042338 4034162
us? 0. 0533 0. 0654 0. 0922 0. 1296 0.0148
us 0.2012 0. 0660 — 0.0351 — 0. 0353 — 0. 0443
us? 0. 0992 0. 1107 0. 4319 0. 0886 0. 0216
0. 8532 0.5125 0.0798 — 0.0195 — 0.0512
— 0. 4874 0.7513 0. 4375 0. 0536 0. 0602
Ui 0.1083 — 0.2804 0. 6470 — 0. 6528 0. 2546
0.1498 — 0. 2851 0.5374 0. 7551 0.1928
0.0151 0. 0978 — 0.2648 0.0149 0.8128

Table 4 The MQDT parameters of odd parity J = 2 of Si'°"

taa 1 2 3 4 5 6
o 2snp P, 2snf °F, 2pns P, 2pnd *D, 2pnd D, 2pnd P,
i CS1/2) parz (3812 fora (*P3s2) 8172 (®P3/2)dss2 (*P3s2)dsss PPy 12)dsa
I 3842100 3842100 4042338 4042338 4042338 4034262
us” 0. 0705 0. 0050 0. 1306 — 0. 4095 0. 0477 0. 0077
us" 0.0384 0.0160 — 0. 0256 3.1973 — 0. 1461 0. 0325
us® 0.0262 — 0. 0005 0. 2704 12. 4931 0. 0073 — 0. 0622
0. 9885 — 0. 0444 — 0.1039 0. 0545 0. 0722 0. 0438
— 0. 0420 — 0. 9989 0.0130 — 0.0115 — 0. 0049 — 0.0116
U 0. 0885 0. 0071 0. 9757 0.1718 0. 0934 — 0. 0442
— 0. 0767 — 0. 0058 0.1723 0. 6957 0. 4531 — 0.2973
— 0.0608 — 0. 0048 0.0200 - 0.2817 0. 6767 0. 6504
- 0. 0431 — 0.0120 — 0. 0397 0.6149 — 0. 3519 0. 6807
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Table 5 The 2s-2p electron impact excitation cross sections (o) and rate

coefficients (a) of Al'°" and Si''*

Ions The 2s-2p threshold This paper results The Mewe'’ s results  Rel. Erorrs
ALL0+ 22.54 eV o (m?) - 2.22X107% 2. 13X 102 4%

a (m?/s) 0.57x10"H 0.55x 10~ 4%
Sttt 24.83 eV o (m?) 1.12x10~#% 1. 07102 4%

a (m3/s) 0.45x10~" 0.43x10~H 4%

BT BT T0 AT FSiY e Rl UK B T SE IR MR RGE BT AR AT A Mewe YR
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Table 6 The electron impact exitation cross sections (o) and rate coefficients

(@) of A1'°" and Si''* atT. = 30eV

Ao+ Sittt
o (m?) a (m?/s) ¢ (m?) a (m?/s)
2s-3p 1. 06 X 107% 0.17 X 107 1.32 X 107% 0.32 X 10~
2s-3d 1.21 X 10°% 0.19 x 10—'8 1.42 X 10°% 0.34 > 107
2s-4f 3.71 X 10~2 0.47 x 10°% 2.66 X 107* 0.53 X 10~ %
2s-5f 6.92 X 1072 0.84 X 10— 3.88 X 10-% 0.72 X 1072
25-6p 7.94 X 10~*% 0.92 X 10 % 4.04 x 1073 0.72 X 10~2%
2s5-6f 2.19 x 10°% N.25 X 10-% 1.10 x 102 0.19 X 10—%

H 2% 6 W4, 2s-2p BRIF A T-REME R S R HE 2 B HMEA R RN ERL L,
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The 2s-2p Excitation cross sections of Lithium-like Ions by

Electron Impacts

Li Binggian Wang Yongchang
(Department vf Physws, Xian Jiaolong Unwersity , Xian 710049)

Abstract  In this paper the Multichannel Quantum Deffect Theory (MQDT) has been
applied to the calculation of the 2s-2p electron impact excitation cross sections and rate
coefficients of Lithium- like ions Al'®" , Si'!™ through the available spectral data of the
Beryllium-like ions. The results are compared with Mewe’ s values which are obtained by
using interpolation formulae for the electron impact excitation of the Lithium-like ions. It is
found that our calculated values agree within 5% with the Mewe’ s interpolation results.

Key words quantum defect, Lithium-like ion, impact cross-section
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