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Computation of atom parameters of Ni-like Kr based on OFI

Xia Yuangin, Lu Xingfa, Chen Deying, Wu Xiaoyan, Wang Q1
(Institute of Opte- Elect ronics, Harbin Institute of Technology, Harbin, 150001)

Abstract: Based on Cow an program, atom parameters have been computed. Cowan program, based on Maxwell has

been extended to be applicable for any electron distribution with the help of an additional program written by the authors.

T he computed parameters comprise the levels, oscillator strength, spontaneous decay rate coefficient and level lifetime.
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Qij , oou( 8) Table 3 The cross sections of electror collisional excitation from
2 d state to singlet states
. . L= ki » round state OglngP states
G Qy giki~ 0 (1) £
gi k‘2 3d'9 8- 3d%4d's, 3d'°'Sy- 3d94p‘P1 3d01S,- 3d%4f'P,
’ 13 . 1
2 €&Ry) o(g)em®> € Ry) o(e)em®> €(Ry) o(€)em?
(Ry), Tag Qj
10. 69 3.82K 18 7.81 2.24E-18  12.02 3.20E 18
OUU( 8) ’
14.64 2.84EK18 10.70 1.74k-18 16.46 2.50E 18
Oou( €) fe(®)
R 20.03 2. 14E18 14.64 1.43E-18 22.53 2.06E 18
ou
’ 27.42  1.62E-18 20.05 1.22E-18 30.84 1.77E18
Maxwell
37.54 1.23E-18 27.45 1.06E-18 42.22 1.56K 18
Cow an
51.38 9.36E-19 37.57 9.36E-19 57.79 1.38E 18
70.34 7.04E-19 51.43 8.12E-19 79.11 1.21E18
2.1 Cowan
96.29 5.26E19 70.41 6.95E-19 108.29 1.05E 18
Cow an
0 131.80 3.91K-19 96.38 5.85E-19 148.24 8.86k 19
v ’ 180.42 2.89E-19 131.93 4.86E-19 202.92 7.41E 19
Matlab
246.98 2.13E-19 180.60 3.98E-19 277.77 6.11E 19
Rou COW an
338.08 1.56K-19 247.22 3.23E-19 380.23 4.98E 19
01 o A 1’0 . o 1 462.79 1.15E19 338.41 2.59E-19 520.49 4.01E 19
(XelX) 4d™ S0~ 4d’5d S, 4d™ So- 4d'5p Py 633.50 8.44E20 463.24 2.07E-19 712.48 3.21E 19
9,_ .1 9 .1
4d'5d So— 4d’4f P ’ 867.18 6.18E20 634.12 1.64E-19 975.30 2.55E 19
M axw el 1187.06 4.52k-20 868.03 1.29E-19 1335.06 2.01E 19
Cowan 1624.93 3.31520 1188.22 1.01E-19 1827.52 1.58E 19
T able 2 The rate of electron-collisonal excitation calculated with

Cowan code and our program

levels 4d01S — 4d5d'S4d" 1S~ 4d°5p'P | 4d%5d Sy a4 P,

T/eV 100 1000 100 1000 100 1000
Ro/ (anPns™!) 2.1587 2.0959 2.4481 3.5926 54.472 24.879

Rp/ (anens ') 2.1642 2.1010 2.4517 3.5956 54.595 22.287
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Program), 4d°5d'S¢-4d°41' P,
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2224.32 2.42E-20 1626.52 7.88E-20 2501.64 1.23E 19
3044. 81

—_

L7720 2226.50 6. 12E-20 3424.41 9. 62K 20
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—_

.29E-20 3047.78 4.73E-20 4687.57 7.45K 20
5705.37 9.45E-21 4172.02 3.65E-20 6416.67 5. 76k 20
7809.90 6.91E-21 5710.94 2.81E-20 8783.58 4.43E 20

Table 4

The cross sections of electror collisional excitation from

ground state to triplet states

3d101S — 3d9%s3D,  3dl0 1S~ 3d%pP,
€(Ry) €(Ry)
6.28 4.17E19 7.72

3d10 1S - 3d04FP,

€ Ry)
3.235-20 11.82

0(€)cm? o( €) cm? o( €) cm?
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continue table

308 - 3d%4s’D,  3d0S;- 3d%4p’P, 3d'0 5, - 3d4£3P,

& Ry) O(¢cm*> € Ry) O(&em?> E(Ry) Of€ cm?

8.60 3.09K-19 10.57 2.52E20 16.18 1.34E-20
11.77 2.32B-19 14.47 2.06E20 22.15 1.10E-20
16.11 1.76E-19 19.81 1.76E-20 30.32 9.49E-21
22.06 1.33E-19 27.12 1.54E20 41.51 8.35E-21
30.20  1.00E-19 37.12 1.34E20 56.82 7.37E-21
41.34 7.49E-20 50.82 1.16E20 77.78 6. 44521
56.59 5.56E-20 81.39 9.17E-21 106.47 5.55E-21
77.46  4.12E-20 111.41 7.67E21 14575 4.71E-21
106.04 3.03E-20 152.51 6.32B21 199.51 3.93E-21
145.15 2.23E-20 208.77 5.15E21 273.11 3.24E-21
198.70 1.64E-20 285.78 4.16E21 373.85 2.64E-21
271.99 1.20E-20 391.20 3.32E21 511.76 2.12E-21
372.33 8.81E-21 535.50 2.64E-21 700.53 1.705-21
509.67 6.45E-21 733.04 2.08KE-21 95894 1.35E-21
697.67 4.72E-21 1003.43 1.63E21 1312.66 1.06E-21
955.02 3.45E-21 1373.57 1.27E21 1796.86 8.37E-22
1307.30 2.52E-21 1880.23 9.95E-22 2459.66 6.54E-22
1789.52 1.84E-21 2573.79 7.71E22 3366.96 5.08E-22
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Table 5 T he rates of electror collisional excitation and depopulation of

Kr IX

transition energy levels R/(em® s
3d'101S — 3d%s'D, 2.089x 10~ 1
3d1°5 - 3dP4p'P, 1.055% 10~ ©
3d'018,- 3d%4d'S, 1.287x 1071
3d101S, - 3d°4('P, 1.715% 10- 10
3d%4d'S,~ 3d%41'P, 3. 144% 10-9
3d%d'S,~ 3d%p'P, 8.257x 1071
3d4p'P - 3d4s'D, 9.642x 10~ 1
3d%p'P- 3d10'S, 3.516x 10~ 1

Table 6 T he spontaneous decay rate coefficients of rehted transitions in

Kr IX system
transition energy levels Als!
3d%4f'p - 3d°4d's, 9.076x 10°
3d°4f'P,- 3d's, 2.548x 1012
3d4d'S,- 3d%4p'P, 4.098x 10'°
3d%4p'P,- 3d4s'D, 9.508x 10°
3d%p'Pi- 3d's, 2.812x 10"

Table 7 Calculated values of relative energy levels in Kr IX system

No. levels Ei/em™! T's Sum gA /s !

5 3d%f'P; 1317540 1.153x 10 "2 2.603% 10'?

4 3d°4d's, 1171278  2.014x 10~ '"  4.965x 10'°
3 3d%p'P, 855981  1.014x 10-!'"  2.958x 10'!
2 3d%s'D, 698055  9.995x 1033 0
1 3d'0's, - 1894 9.995x 10** 0
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Fig. 1 The brief energy-level diagram of Kr IX

(T4 % 137 M)
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