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1 Nt of 2s2p NIST 7 B
3Po 12 ]P1 2p23P0 12 ]Dz ]So 2¢’ lSo A NIST 7
NIST 7 2.4% .
) 1 A B A
20 28
1 N+ Ot eV
N3+ O4+
A B 27 A B 20 28 27
2s2p 3Py 8.464 8.339 8.334 10.291 10.165 10.243 10.29 10.160
2s2p P, 8.475 8.350 8.342 10.313 10.186 10.262 10.31 10.176
2s2p 3P2 8.496 8.370 8.359 10.356 10.229 10.303 10.36 10.215
2s2p 'p, 17.748 16.578 16.204 21.283 20.098 20.668 21.28 19.688
2p2 3Py 22.054 21.937 21.764 26.774 26.653 26.884 26.77 26.466
2p2 P, 22.064 21.947 21.773 26.795 26.675 26.865 26.79 26.485
2p2 ’p, 22.084 21.967 21.788 26.836 26.716 26.901 26.83 26.519
2p2 'D, 24.773 23.758 23.418 30.099 29.108 29.670 30.09 28.730
2p2 1S, 31.053 29.888 29.182 37.591 36.448 37.172 37.57 35.696
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2
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s-p 2s° lSo 2p2 3Po 12 1:3:5
1D2 ISo 2 _pz 2p2
3
2p 2§
25 'S, 2s2p
1 2 1 3
P, 25 S, 282p Py,
=0 0
2 252 ISO J J;é
2s2p 'P
L 28'S, J=0 2p' P, 'S,
A
11 2 3 2 3 2 1
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- 0.2596]2¢* 'S,
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2 N 28 22p  2p° 107" cm?
g; =30eV e; =50eV g; =100 eV g; =150 eV e; =200 eV g; =500 eV
252p 3P, A 1.356 6.387x 107! 1.785x 107! 7.353x 1072 3.711x 1072 3.419x 1073
B 6.107 x 107! 3.160x 107! 1.124x 107! 5.609x 1072 3.204x 1072 3.478x 1073
282p 3P, A 4.075 1.919 5.354x 107! 2.204x 107! 1.112x 107! 1.027x 1072
B 1.818 9.499x 10~ 3.383x 107! 1.685x 107! 9.613x 1072 1.046 x 1072
282p °P, A 6.906 3.270 9.090x 10! 3.719%x 107! 1.868x 107! 1.710x 1072
B 2.931 1.574 5.675x 107! 2.824x 107! 1.609x 10! 1.739x 1072
2s2p 'P, A 1.642 x 10 1.244 x 10? 7.511 x 10* 5.319 x 10" 4.108 x 10! 1.593 x 10!
B 1.601 x 10° 1.295 x 10° 7.963 x 10! 5.675x 10! 4.396 x 10! 1.702 x 10'
11 1.874 x 10° — 7.979 x 10! 5.988 x 10! 4.882 x 10" 2.461 x 10"
2p* 3P, A 1.730 x 10" 1.180 x 10! 3.063 1.191 7.450x 107! 1.077x 107!
B 1.949 x 10! 1.262 x 10! 3.389 1.632 7.967 x 107! 1.297 x 107!
2p 3P, A 2.843x 107! 1.139x 107! 2.313x 1072 7.604x 1073 3.215%x 1073 1.534x 1074
B 5.199x 1072 2.940x 1072 9.470x 1073 4.436x 1073 2.336x 1073 1.497x 10*
2p* 3P, A 4.691x 107! 1.911x 107! 3.910x 1072 1.282x 1072 5.403x 1073 2.594x 107*
B 8.202x 1072 4.836x 102 1.590x 102 7.474x 1073 3.946x 1073 2.682x10*
2p? 'D, A 8.865x 107! 6.654x 107! 4.450x 107! 3.397x 107! 2.747x 107! 1.255x 107!
B 1.837 1.588 1.115 8.839% 10! 6.680x 107! 2.958 x 107!
2p7 1S, A 5.552x 10" 5.172x 10! 3.240 x 10! 2.867 x 10" 1.450 x 10! 2.437x 107!
B 5.463 x 10! 5.156 x 10! 3.191 x 10' 2.807 x 10! 1.325%x 10! 1.963x 10"
A 2p°P, 'S, 2p°'S, A 26" 'S,
2p°°P, 2p°'S, 25'S, B -0.2681 B -0.2596
2p° P, 'S, 2p°°P, 2p7'S,  257'S, A B
2s3s 'S, . 2 A B
2 2
2p ek, " 2s ek, 21, 2p°'D, P,
257 ek | | 257 ek, 275,
12 2
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3 ot 22p  2p? 1078 em?
eileV A B 2 2(,) 28
1 V
282p °P, 10 1.546 6.732% 107! 1.669 1.463 1.619
75 2.108x 107! 1.117x 107! 2.144x 107! 1.902% 107! 2.125x 107!
500 3.934x 1073 3.905x 1073 3.950%x 1073 3.840x 1073 3.962x 1073
282p °P, 10 4.641 1.988 4.745 4.381 4.848
75 6.327x 107! 3.363x 107! 6.429x 107! 5.703x 107! 6.375x 107!
500 1.184x 1072 1.178x 1072 1.185%x 1072 1.160x 1072 1.191x 1072
282p °P, 10 7.782 3.149 8.299 7.265 8.052
75 1.073 5.606% 107! 1.070 9.487x 107! 1.060
500 1.967 x 102 1.952x 1072 1.956 x 1072 1.918x 102 1.974x 1072
2:2p P, 10 1.224 x 107 1.207 x 107 9.410 x 10" 9.794 x 10" 9.460 x 10"
75 5.431 % 10' 5.663 x 10! 4.961 x 10' 5.185 x 10' 5.054 % 10'
500 1.110 x 10" 1.174 x 10! 1.463 x 10! 1.539 x 10! 1.493 x 10!
2p° 3Py 10 7.643 1.060 x 10" 5.255x 1072 4.254x 1072 5.229x 1072
75 4.356 6.106 7.483x 1073 6.340x 1073 7.518x 1073
500 1.182x 1072 1.208 x 1072 7.191x 1073 7.575x 1073 7.218x 1073
2p° P 10 1.499 % 107! 3.060x 102 1.593 x 107! 1.291x 107! 1.585% 107!
75 2.189x 1072 7.455x 1073 2.229x 1072 1.893x 1073 2.240x 1073
500 2.004x 1074 1.880x 10~* 2.004x 1074 1.982x 1074 2.012x 1074
2p* P, 10 2.485x 107! 4.899 % 1072 2.640x 107! 2.142x 107! 2.627%x 107"
75 3.685x 1072 1.251x 1072 3.686x 1072 3.147x 1072 3.705x 1072
500 3.405%x 1074 3.383x 10°* 3.360x 10~* 3.473x 1074 3.375x 1074
2p° D, 10 4.754x 107! 9.707 x 107! 4.856x 107! 1.026 4.856x 107!
75 2.583x 107! 5.865x 107! 2.604x 107! 5.461 x 107! 2.606x 107!
500 7.515%x 1072 1.598 x 10~ 7.655x 1072 1.499 % 107! 7.544 % 1072
2p° 1S, 10 1.973 x 10! 1.876 x 10" 6.455x 1072 2.063x 107! 6.379x 1072
75 5.889 4.656 2.640%x 1072 8.616x 1072 2.624x 1072
500 2.512x 107! 1.862x 1072 5.364x 1073 1.732x 1072 5.364x 1073
3 20 28
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4 N+ ot 22p°Py 1, 18°2p%Py 1 2 10718 em?
N+ o+
e =50eV e =150 eV € =500 eV € =50eV e =150 eV € =500 eV
2:2p 3Py—>2p* 3Py A 3.826x 107! 4.275%107?2 1.909x107% | 2.925x 107"  4.239x107?2 2.347x1073
B 1.735x 107! 3.022x 1072 1.805x107% | 1.292x 107" 2.600x 1072 2.311x 1073
282p P —>2p* 3P, A 2.464x 10" 9.241 2.697 1.721 x 10! 6.321 1.942
B 2.145%x 10" 8.474 2.506 1.512x 10! 5.820 1.850
282p 3P, —>2p* 3Py A 9.683x 1072 1.071x107?2 4.747x107% | 7.354%x 1072  1.060x 1072 5.817x107*
B 4.394x 1072 7.585x 1073 4.484x107% | 3.21x10"2  6.516x107? 5.716x 107*
282p 3Py—>2p* 3P, A 7.370x 100 2.772x 10! 8.095 5.145x 10" 1.896 x 10' 5.828
B 6.420x 10" 2.541 x 10' 7.519 4.525 % 10! 1.745 % 10! 5.553
282p P, —>2p* °P, A 1.901 x 10" 6.994 2.026 1.331 x 10" 4.802 1.460
B 1.631x 10" 6.397 1.882 1.150 x 10" 4.401 1.391
2:2p *P,—>2p °P, A 1.876 x 10" 6.959 2.024 1.311 x 10! 4.768 1.457
B 1.619x 10" 6.380 1.881 1.143 x 10' 4.384 1.389
282p *Py—>2p* 3P, A 4.854x 107" 5.401 x 1072 2.417x107% | 3.746x 107"  5.411x 1072 2.994%x 1073
B 2.214x 107" 3.868x 1072 2.34x1073 | 1.658x10°!  3.372x 107> 2.976x 1073
282p 3P, —2p* °P, A 3.106x 10" 1.160 x 10' 3.376 2.170 x 10' 7.944 2.431
B 2.689x 10" 1.063 x 10' 3.137 1.896 x 10! 7.307 2.317
282p 3P, —>2p* °P, A 5.599x 10" 2.086x 10! 6.073 3.913 x 10! 1.429 x 10' 4.373
B 4.842x10"  1.912x 10! 5.643 3.415 % 10' 1.314 x 10! 4.168
2p2 2p2
4 . 282
2p°°P,  2p7'S, 28°'S,
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Abstract

By using a fully relativistic distorted-wave method the electron impact excitation cross sections of Be-like N°* and O**

ions from the ground state 2s*'S to 2s2p '* P 2p**P  'D and 'S 2s2p and from the metastable 2s2p *P to 2p**P have been

calculated systematically. Meanwhile the correlation effects of target states are also discussed. For the low energy collisions the

correlation effects play a very important role and accurate target wavefunctions are needed but for the high energy collisions

the more correlation effects are not so important. For two-electron excitations the configuration interactions are very important

and the excitations from ground state to the 2p**P; and 'S, have larger cross sections than the other tow electron excitations.

Keywords fully relativistic distorted-wave method electron impact excitation electron correlation effect

PACC 3120 3450H 3480D

* Project supported by the National Natural Science Foundation of China
Doctoral Program of Higher Education of China Grant No. 20070736001

Grant Nos. 10876028

10774122 the Specialized Research Fund for the

the Foundation of Center of Theoretical Nuclear Physics of National Laboratory

of Heavy Ion Accelerator of Lanzhou and the Foundation of Scientific and Technical Innovation of Northwest Normal University China Grant No. NWNU-

KJCXGC-03-21 .

F Corresponding author. E-mail dongez@ nwnu. edu. cn



