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Theoretical study on 3 p-3s transition related with X-ray laser of
highly charged Ne-like ions

JIANG Jun, XIE Lu-You, DONG Chen-Zhong, WAN Jian-Jie

(College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, C hina)

Abstract: By using the M ulti-configuration Dirac-Fock method( MCDF), the energy levels, transition probabil-
ities, transition w avelengths and oscillator strengths of the ex citation configurations 2S22p53 Cand 2S2p63 qe
=z, p, d) of Ne-like ions (Z=50~57) related with X-ray laser have been systematically calculated. The ef-
fect of correlation and relaxation on the level lifetimes, transition probabilities and oscillator strengths of the
ions were discussed. Some calculated results were compared with the available experimental and other theoreti-
cal results.
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Table 1 Comparison of energy levels for the J”= 1" levels in Ne-like ions (Z= 50~ 57) given related to the
ground state with the other theoretical( MBPT) and experimental results
Z Method 2p%35°P, 2p33s 1P, 2p33d 3P, 2p33d°D, 2p33d'P, 2s2p%Bp 3P, 25s2p%3p P,
50 This work 130. 369 138 950 139. 312 140. 919 148 720 152 633 154. 987
MBPT* 130, 422 139. 015 139. 303 140. 917 148 726 152 382 154. 741
Expt. 152 376"
51 This work 136. 302 145. 712 145. 608 147. 332 155. 861 159. 739 162 311
MBPT * 136. 358 145. 774 145. 610 147. 329 155. 866 159. 473 162. 05
Expt. 159. 4574
52 This work 142. 367 152. 595 152. 108 153. 894 163. 198 167. 003 169. 810
MBPT® 142 417 152 667 152 093 153. 891 163. 204 166. 749 169. 56
Expt. 166. 782¢
53 This work 148. 540 159. 662 158. 725 160. 608 170. 737 174. 509 177. 566
MBPT* 148. 600 159. 743 158. 708 160. 607 170. 742 174. 212 177. 274
Expt. 159. 787° 160. 654° 174. 185"
54 This work 154. 843 166. 895 165. 482 167. 495 178. 479 182 179 185. 504
MBPT 154. 906 166. 971 165. 463 167. 502 178. 483 181. 863 185. 194
Expt. 154. 8564 166. 9294 165. 4264 167. 3654 178. 4004 181. 8244
55 This work 161. 267 174 650 172. 381 174 194 186. 427 190. 0411 193. 652
MBPT* 161. 333 174 232 172. 359 174. 698 186. 432 189. 707 193. 325
Expt. 174. 793¢ 172. 504¢ 174.318° 189. 65¢
56 This work 167. 813 182 190 179. 422 181. 443 194. 587 198. 099 202 015
MBPT* 167. 882 182. 274 179. 397 181. 449 194. 590 197. 746 201. 669
Expt. 167. 895¢ 182. 366° 179. 487¢ 181.531° 197. 672¢
57 This work 174. 478 190. 004 186. 606 188. 758 202 960 206. 355 210. 597
MBPT » 174. 551 190. 099 186. 577 188. 756 202. 963 205. 982 210. 231
Expt. 174. 5274 190. 125¢ 188, 745¢

a. Ref.[18]; d. Ref.[24]; e. Ref.[2]]
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Table 2 Comparison of lifetimes of considered the forbidden transitions and the without
considered forbidden transitions ( Z= 54)
Forbidden Transition probability Lifetime( s) without considered Lifetime( s) considered
Up Level . . . . . Ref[ 19]
transition (s 1) the forbidden transiti ons the forbidden transitions
2p33p 'P, M1 3. 46E+7 5. 35E—11 5. 25E—11 5. TTE—11
2p33p 3P, M1 5. 83E+8 6. 37E— 12 6. 33E— 12 6. VE—12
2p53p1D2 E2 1.31E+ 11 6. 84E— 12 3 61E—12 7. 11E—12
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Table 3 Transition wavelength, probabilities and oscillator strengths related with X-ray laser of
2p°3p ' P 'S0  Pi D= 2p°3s ' P of Ne-like ions ( Z= 50 ~ 57)
2p33p 'P—2p°3s P, 2p33p 1S 2p33s 1P,
g AB(nm) A(s ™) of A(nm) Expt A(s ™ of
50 14.97 9. 87E+ 09 0. 0994 11. 08 4 01E+ 10 0. 0739
51 14.71 7. 29K+ 09 0. 0709 10. 88 2. 99E+ 10 0. 0531
52 14.18 1. 06E+ 10 0. 0956 10. 54 4 29E+10 0. 0714
53 13.69 1. 10E+ 10 0. 0926 10. 21 4 43E+10 0. 0693
54 13.16 1. 06E+ 10 0. 0827 9 86 4. 28E+ 10 0. 0625
55 13.97 5. 41E+ 09 0. 0475 10. 25 2 11E+ 10 0. 0333
56 13. 14 9. 96E+ 09 0. 0773 9 74 3. 92E+ 10 0. 0559
57 12,68 1. 15E+ 10 0. 0834 9 44 4. 55E+ 10 0. 0607
2p33p 'P—2p°3s'P, 2p33p'D,—2p%3s P,
AB(nm) A(s™) of A(nm) Expt A(s™h) of
50 8 54 2 54E+ 10 0. 0834 8. 40 8. 83E+ 10 0. 467
51 8 13 2. 08E+ 10 0. 0619 8. 00 7. 15E+ 10 0. 343
52 7. 65 3. 21E+ 10 0. 0846 7.53 L 1E+11 0. 473
53 721 3. 58E+ 10 0. 0838 7.10 1. 24E+ 11 0. 468
54 6. 78 3. 69E+ 10 0. 0762 6. 68 6 7014 1. 26E+ 11 0 421
6. 6511
55 6. 69 2 34E+ 10 0. 0471 6. 59 8 93E+ 10 0. 291
56 6.23 4 42K+ 10 0. 0770 6. 13 1. 62E+ 11 0. 458
57 5. 87 5. 47E+ 10 0. 0846 578 5. 8204 2 00E+ 11 0. 5011
A is wavelength; A is transition probability; gf is oscillator strengths; a. Ref.[ 26 ; b. Ref.[ 27]
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