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Table 1 Energy levels of configurations 5s* ., 5p*, 5s5p and 5s5d for ions Nd X[[-Sm XV (1 000 cm™')
. . Nd M Pm X[V Sm XV
Designation
Eex, Eri AE Egi AE Eg AE
5s% 1S, 0 0 0 0 0 0 0
5sop 3Py 156. 417 156, 348 8 0. 068 2 168 996 6 190. 035 4
3Py 165. 482 165 414 5 0. 067 5 178. 939 7 200. 966 9
5P, 204, 685 204. 617 5 0. 067 5 224, 276 7 252. 963 4
'Py 245. 748 245, 748 3 —0. 000 3 265. 464 2 287. 404 5
5p° 3Py 362 100 361 636 4 0. 463 6 433, 586 7 622. 057 8
3Py 398 244 398 178 6 0. 065 3 430, 428 8 472. 043 3
5P, 446, 132 446. 109 4 0. 022 6 184. 724 0 531 573 2
'D, 402. 542 402. 494 7 0. 047 3 433. 211 8 468, 875 4
1S, 479. 469 479, 462 4 0. 006 6 522. 9550 575. 823 4
5s5d 'D, 545, 245 545, 274 8 —0. 029 8 581 345 5 599. 274 6
5Dy 505. 494 505, 477 4 0. 016 6 547. 112 6 592 805 8
3Dy 508, 532 508 5411 —0. 009 1 548 504 6 591. 185 8
3Dy 514. 177 514. 084 2 0. 092 8 551 312 9 587. 107 0

24 WM T Nd M-Sm XV B+ 55°—5s5p, 5s5p—5p°,
5s5p—555d A TR PR IT 1Y 4R P K FIBR AT MR A6 s Ay A
SCHRLOJHE (19 Nd MBS 7 BRI IS R I K 5200 {8, A A S
BRAT LR R 3EE » A IR 2T $RE 19 Smo XV 8 FBR
IE IS KIS T E AR, A 7 S A8 38 432 X Dy 2 T
VA AR S5 I He i . A 2 T, Nd M B 744
KRB BRIT I L 03B 45 2R 5 SCHR [9 107 45 (0 52 36 35 R H 1
BRAREE . BR T 55°1S,—5s5p ° Py 5 SCHR L9 T4 I8 B 20 1E D
240,024 7 nm, 5s5p *P,—5p* P, 5528 (H W 22 0. 102 nm
Z b, Hofl S4B S S 5 (8 1 AN 2 B — AR FE 0. 003 nm
ZW., HA 555p *P,—555d ' D, 1 5s5p * P,—5s55d ' D, j% 4k
WA LRl FAT R I (E 43 51 S 26, 290 9 A 29. 312 0
nm, X F Pm XIV & F. &HEMSLRAIICRE, 48T
MR 5 . 4T Sm XV B F. Kaufman™ U5 »
=5 AN — FERT L 55°'So—5s5p 'Pry TFHE RN

34. 750 0 nm, KATHIE LS K 34. 794 2 nm, FH2Z 0. 044 2
nm, 72A R 25 0 E B R KR - B e TR A 21 A5k e B
KEEMAS THA RS EERAS, HREMSGIT
SR R TS 43 SR A RN X BB AN [ R B 4 5 e LA A A%
A Z 18] 0 5 A AR X A5 e 3ROk S 28 (9) iy
E(Z, — ", SRIGH#FATEA 5. 1 Kaufman #9315 0 2
W T 2 PRSI RZ IR . 322 2 P Smo XV B TBR T 4k 55°1 S —
5s5p ' Py Ab, Hg 11 Skt 258 — IR R IE . 7E BT i
St AR L, 3R 2 45 TR N Y BRAE A R IR AE AR gA
(BT . 10" s71), gA=0. 667 0266°gf(s '), HH gf £xR
BRIT LM IR TR E . gf =3 037 6X 10 °6S. o R THLR AL
R em™ '), S RN HL A AR BRAE 19 3% 420 % (BT . ePa))
R 2 Al 0L, BROTAEZRBE Z. 34 mTA M A g s S , B dn Nd
MI-Sm XV B ¥ 5s5p °Po—5p"° Py 3k 4k 09 BRAF E 28 45 51
3. 029, 3. 519, 4. 054(Hifij: 10" s '), 555p *P,—5s5d *D;
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Table 2 Wavelength, transition probability of n=>5complex for ions Nd X[[-Sm XV

o Nd Al Pm X[V Sm XV
Transitions ;
A/nm Aexp/NIM gA/ (101 s71) A/nm gA/(10" s71) A/nm Aexp/ M gA/ (101 s71)
552 -555p
1S, - Py 60. 454 2 60. 429 5 0. 170 55. 884 7 0. 217 49. 759 4 0. 216
1Sy -1 Py 40. 692 0 40, 692 2 5 914 37. 669 8 6. 803 34. 794 2 34. 750 0 6. 330
555 p-5p*
5Py Py 41, 3514 41 352 2 3,029 38 250 8 3. 519 35. 459 9 4. 054
3P, - Py 50. 962 7 50. 860 0 1 779 39. 270 0 1 974 23,747 8 2. 171
5P, Py 42. 961 9 42 962 4 1. 881 39. 763 1 2. 158 36. 889 9 2. 457
3P, Py 51 663 3 51 6635 2. 086 48 507 8 2. 319 45, 645 4 2. 552
1P, Py 49. 909 9 49. 906 0 1. 671 45. 607 9 2. 046 40. 955 3 2. 456
P -1Sy 42. 787 3 42. 7859 3. 090 38 836 3 3. 559 34. 671 8 4. 076
1P, P, 86. 290 1 0. 008 59. 480 4 0. 009 28043 1 0. 009
5s5p-555d
3Py =Dy 32.3137 32 3112 30. 99 30, 577 6 34. 94 29. 927 2 39. 07
3P, -'D, 26. 290 9 3. 186 24. 850 5 3. 926 25. 106 2 4, 746
5Py, -1D, 29. 312 0 0. 012 28005 8 0. 013 28 875 8 0. 015
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Study on the n=5 Complex Transitions for Ions Nd X[[-Sm XV in Cd |
Isoelectronic Sequence

DING Kai, MU Zhi-dong™ , YE Shi-wang
Department of Physics, College of Science, China University of Mining and Technology, Xuzhou 221008, China

Abstract The energy levels of the n=05 complex configuration 5s°, 5s5p, 5s5d and 5p* were computed for Cd [ isoelectronic
sequence ions from I VI to Sm XV by Hartree-Fock with relativistic corrections (HFR) method. By analyzing the variation of
difference AE between energy levels calculated by HFR method and the experimental values with Z. along this isoelectronic se-
quence, the authors put forward a new fitting formula for generalized-least-square-fit (LSF) calculation. Using this formula and
the FORTRAN programme designed by us, the energy levels of configurations mentioned above were calculated. The unknown
energy levels of configuration 55, 555p, 555d and 5p* for ions from Nd MI-Sm XV were predicted by extrapolation (or interpola-
tion). Also, the wavelengths and HFR probabilities of transition 5s*—5s5p, 555p—5p* and 555p—5s55d were computed. The
calculated energy levels and wavelength results are in good agreement with corresponding experimental data reported in the refer-

ences.
Keywords Cd | isoelectronic sequence; Nd X[[-Sm XV ; Energy level; Transition wavelength; Transition probability
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