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A numerical computation of the soft X-ray Spectfa of Na-like Ge ion
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Abstract The soft X-ray spectra of Na-like Ge ion of 15°2s*2p°a (r = 3 ~ 6,L{ = 0
~ 5) corifigurations for dipole-allowed transitions are computed with the aid of the HFR
program with the optimization of Slater paramters on the basis of the known experimental
levels. The excellent agreement between the calculated wavelengths with the observed ones
is obtained and these results are discussed.
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Table 1 The soft X-ray spectra of Na-like Ge ion of 2P° n/ configurations

with dipole-allowed transitions (wavelengths in 0. | nm)

Transitions A Al Ay
- - — qf gA (s ")
Gy - ) L J—J (calc. ) (obs. ) (obs. )

T(3) 25— (3p) 2P 0.5--0.5  261.515 21. 52 261.500  0.198  1.931F + 10
(3x) 28 - (3 2P 0.5— 1.5  226.505  226.505  226.497 0.457  5.943E + 10
(34) 20 - (3p) 2P 1.5 -~ 1.5 194.437 194. 435 194. 435 0.082 1447 + 10
(3dy 2D — (3p) 2P 2.5 - 1.5 190.614 190. 614 190. 608 0.753  1.383E + 11
() 20— (3) 2P 1.5 — 0.5  174.395 174. 396 174. 391 0.457  1.003% = 11
(54) 2D (6p) 2P 1.5— 0.5  162.129 0.393  9.982E + 10
(54) 2D (6p) 2¢ 25— 1.5  161.055 0.712  1.833E + 11
(54) 20— (6p) 2P 1.5-—1.5  160. 440 0.079  2.060E + 10
(64) 2D — (5 2F 1.5—2.5  160.04] 0.234 6. 109E -+ 10
(64) 2D — (5) 2F 2.5—3.5 159,138 0.337  8.876L + 10
(64) 2D~ (5§) 2F 2.5—2.5 158,933 0.016  4.455F + 09
(5¢) 26 — (6f) 2F 3.5 2.5  154.935 0.063  1.757E + 10
(5¢) 26— (6f) 2F 4.5 3.5  154.892 0.082  2.279E + 10
(5¢) 26 — (6f) 2F 3.5 — 3.5 154,743 0.002  6.530F + 08
(5¢) 2G — (6k) 211 4.5 - 4.5  153.306 0.305  8.677& + 10
(5¢) 2G— (68) 21 4.5— 5.5  153.256 6.516  4.6908 + 12
(5¢) 26 — (64) 24 3.5 — 4.5  153.161 3.465  3.829F 4+ 12
(6¢9) 26 — (5f) 2F 3.5-—3.5  152.079 0.260  7.509E + 10
(69) 20 — (5f) 2F 4.5 —3.5  152.005 9.118  2.632E + 12
(69) 26 — (5f) 2F 3.5—2.5  151.892 7.039  2.035E + 12
(6s) 25— (5p) 2P 0.5— 1.5  149.854 0.561  1.666E + I1
(6s) 28 — (5p) 2P 0.5 — 0.5  147.489 0.285  8.740E + 10
(54) 2D — (6f) 2F 2.5 — 2.5  143.455 0.193  6.279E + 10
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Transitions A Ay Az

(nl) L — () 3L J—J (cale. ) (obs. ) (obs. ) of 94 (7

(5d) 2D — (6f) 2F 2.5— 3.5 143. 291 3. 879 1. 260E + 12
(5d) 2D — (6f) 2F 1.5— 2.5 142. 967 2.721 8. 881F 4+ 11
(6d) 20— (5p) 2P 1.5— 1.5 130. 412 0.127 5. 005E + 10
(6d) 20— (5p) 2P 2.5— 1.5 129. 675 1. 155 4. 582E + 11
(6d) 2D — (5p) 2P 1.5— 0.5 128.617 0. 647 2.609E + 11
(bs) 28— (6p) 2P 0.5— 0.5 125. 764 0. 199 8. 430F + 10
(bs) 28— (6p) 2P 0.5 — 1.5 124. 745 0. 403 1. 728E + 11
(4d) 2D — (5p) 2P 1.5— 0.5 87.626 0. 240 2. 087E + 11
(4d) 2D — (5p) 2P 2.5— 1.5 87. 154 0.434 3.818E + 11
(54) 2D — (4f 2F 1.5— 2.5 86. 876 0. 095 8.422E 4+ 10
(5d) 2D — (4f) 2F 2.5 — 3.5 86. 827 0. 136 1. 205E + 11
(4d) 2D — (56p) 2P 1.5— 1.5 86. 812 0.048 4. 292E 4+ 10
(5d) 2D — (4f) 2F 2.5— 2.5 86. 697 0. 006 6. 053E + 09
(5g) 20 — (4f) 2F 3.5— 3.5 83. 100 0. 297 2.871F + 11
(5¢) 2@ — (4f) 2F 4.5— 3.5 83. 057 83. 058 0. 408 1. 006E + 13
(bg) 2G — (4f) 2F 3.5— 2.5 82. 981 82. 975 8. 036 7.785E + 12
(58) 28 — (4p) 2P 0.5— 1.5 79. 398 0. 394 4. 178E + 11
(5s) 28— (4p) 2P 0.5— 0.5 “77.975 0. 201 2.206F + 11
(4d) 2D — (5f) 2F 2.5— 2.5 77.558 0.215 2. 384E + 11
(4d) 2D — (5f) 2F 2.5— 3.5 77.509 77.510 4. 303 4. 7TTE 4+ 12
(4d) 2D — (5f) 2F 1.5 — 2.5 77. 287 77.287 3. 020 3.373E 4 12
(5d) 2D— (4p) 2P 1.5— 1.5 69. 550 0.132 1. 828E + 11
(5d) 2D — (4p) 2P 2.5-— 1.5 69. 435 69. 435 1. 195 1.653E 4 12
(5d) 2D — (4p) 2P 1.5— 0.6 68. 455 0.673 9. 584F + 11
(4s) 28 — (5p) 2P 0.5— 0.5 66. 198 0. 184 2. 807E + 11
(4s) 28— (5p) 2P 0.5— 1.5 65. 732 0.371 5. 735E + 11
(6d) 2D — (4f) 2F 1.5 — 2.5 54. 839 0.016 3. H68E + 10
(64 2D — (4f) 2F 2.5 — 3.5 54. 760 0. 023 5. 118E + 10
(6dd) 2D — (4f) 2F 2.5— 2.5 54. 708 0. 001 2.567F 4+ 09
(6g) 26 — (4f) 2F 3.5— 3.5 53. 899 0. 040 9. 398E + 10
(6g) 20 — (4f) 2F 4.5 — 3.5 53. 890 1. 433 3.2918 + 12
(6g) 20 — (4f) 2F 3.5— 2.5 53. 849 1. 106 2. 545E + 12
(4d) 2D — (6p) 2P 1.5—0.5 53. 675 0. 043 9.999F + 10
(4d) 2D — (6p) 2P 2.5— 1.5 53.618 0. 077 1. 806K + 11
(4d) 2D — (6p) 2P L 5— 1.5 53. 489 0. 008 2.021FE + 10
(4d) 2D — (6f) 2F 2.5— 2.5 51.514 0. 051 1. 2998 4+ 11
(4d) 2D — (6f) 2F 2.5 — 3.5 51. 493 1. 034 2.601E + 12
(4d> 2D — (6f) 2F 1.5 — 2.5 51. 395 0.725 1. 831E + 12
(6s) 28— (4p) 2P 0.5—1.5 49. 731 0. 080 2. 159E 4+ 11
(6s) 28 — (4p) 2P 0.5— 0.5 49. 169 0. 040 1.117E + 11
(6d) 20— (4p) 2P 1.5— 1.5 47. 387 0. 041 1. 238E + 11
(6d) 2D — (4p) 2P 2.5— 1.5 47. 289 0. 375 1. 121F 4+ 12
(6d) 2D — (4p) 2P 1.5— 0.5 46. 876 0. 210 6. 393F 4+ 11
(4s) 28 — (6p) 2P 0.5— 0.5 44.793 0. 056 1. 874E + 11
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Transitions A Ay Az
gf gA (s ")

(al) L — (ai) 2L J—J (calc. ) (obs. ) (obs. )

(4s) 28 — (6p) 2P 0.5 — 1.5 44, 663 0.113 3.781E + 11
(3d) 20— (4p) 2P 1.5-— 0.5 39.929 39,929 0.104 4. 357F + 11
(3d) 2D — (4p) 2P 2.5 — 1.5 39.728 39.728 0. 188 7.9630 4+ 11
(3d) 2D — (4p) 2P 1.5— 1.5 39. 565 0. 021 8.957F 4+ 10
(3d) 2D — (4f)y 2F 2.5— 2.5 35. 665 0. 269 1. 4108 + 12
(3d) 2D — (4f) 2F 2.5 — 3.5 35. 643 35. 643 35, 643 5. 383 2. 826F 4 13
(3d) 2D — (4f) 2F 1.5 — 2.5 35. 534 35. 534 35.534 3.779 1. 996E 4+ 13
(4s) 28 — (3p) 2P 0.5— 1.5 34. 917 34. 916 0. 233 1. 27BE 4+ 12
(4s) 28 — (3p) 2P 0.5— 0.5 34. 211 34. 213 0.119 6. 7938 + 11
(44) 2D — (3p) 2P 1.5— 1.5 30.926 30. 926 0. 148 1. 035F + 12
(4d) 2D — (3p) 2P 2.5-— 1.5 30. 885 30. 885 1. 337 9.353E 4+ 12
(4d) 2D — (3p) I2P‘ 1.5 — 0.5 30. 373 30. 373 0. 755 5. 463E + 12
(3s) 28 — (4p) 2P 0.5— 0.5 28. 899 28. 900 0.172 1. 373E + 12
(35) 28— (4p) 2P 0.5 —1.5 28.709 28.709 0. 346 2. 802E + 12
(3d) 20— (5p) 2P 1.5— 0.5 25. 905 0.017 1. 7578 + 11
(3d) 2D — (5p) 2P 2.5— 1.5 25. 902 0. 031 3. 163E + 11
(34) 2D~ (5p) 2P 1.5— 1.5 25, 833 0. 003 3. 542E 4+ 10
(3¢) 20— (5f) 2F 2.5 — 2.5 24. 984 0. 048 5. 1538 + 11
(3d) 2D — (5f) 2F 2.5 — 3.5 24. 979 24.979 0. 964 1.031E + 13
(34> 2D — (5f) 2F 1.5— 2.5 24.919 24,920 0. 676 7.270E + 12
(58) 28 — (3p) 2P 0.5— 1.5 23. 249 0. 047 5.839F + 11
(bs) 28 — (3p) 2P 0.5—0.5 22.934 0. 024 3. 042E + 11
(5d¢) 2D —- (3p) 2P 1.5— 1.5 22. 323 0. 043 5.819E + 11
(6d) 2D — (3p) 2P 2.5— 1.5 22. 311 22.312 0. 391 5.245F 4 12
(5d) 2D — (3p) 2P 1.5— 0.5 22.033 22. 033 0. 220 3.0268 4 12
(3d) 2D — (6p) 2P 2.5-— 1.5 21. 842 0.011 1.6168 4 11
(34 2D — (6p) 2P 1.5— 0.5 21. 824 0. 006 9. 001E + 10
(3d) 2D — (6p) 2P 1.5 — 1.5 21. 793 0. 001 1. 8088 4+ 10
(3d) 2D — (6f) 2F 2.5 — 2.5 21. 485 0.017 2.542E + 11
(3d) 2D — (6f) 2F 2.5— 3.5 21. 481 21. 481 0. 351 5.087F 4 12
(34) 2D — (6f) 2F 1.5— 2.5 21. 437 21. 438 0. 246 3.583F + 12
(3s) 28 — (6p) 2P 0.5— 0.5 20. 764 20, 764 0. 051 7.9068 + 11
(35) 28— (5p) 2P 0.5— 1.5 20.718 20.718 0.102 1.592E + 12
(6s) 28 — (3p) 2P 0.5— 1.5 19. 792 19. 790 0.018 C3.163F + 11
(6s) 28— (3p) 2P 0.5— 0.5 19. 563 . 0. 009 1. 638E + 11
(6d) 2D — (3p) 2P 1.5— 1.5 19. 409 19. 410 0.019 3. 411E 4 11
(6d) 2D — (3p) 2P 2.5— 1.5 19. 393 0.173 3.078E + 12
(6d) 2D — (3p) 2P 1.5— 0.5 19. 189 0. 097 1. 7658 4+ 12
(3s) 28— (6p) 2P 0.5-—-0.5 18. 057 0. 023 4. 715E + 11
(3s) 28 — (6p) 2P 0.5 — 1.5 18. 036 0. 046 9. 464E 4 11

Note : 4, —Observed wavelengths from reference [ 5]; A» —Observed wavelengths from reference [6]; ¢f — Weigted

oscillator strengths; g4 — Weighted transition probablity.
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