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1 CuXWl n = 3complex
J E\5¢/1000cm ™! E 4/1000cm ! IS
3¢
'S 0 0.000 0.0000 98%"'Sy +2%3p*'S
3p?
3P, 0 664.931 664.947° 94%3Py + 5%3p*'S
'S, 0 804.140 804 . 139" 90%"'Sy +6% 3p3Py +2%3d2'S,
3p, 1 684.712 684 .681" 9% P,
', 2 679.693 679.684* 63%'D, +21%3p™P, + 15%3s3d ' D,
’p, 2 715.591 715.594" 78% 3Py + 16%3p*' D, + 6%3s3d ' D,
3
3P, 0 1693.856 99%3P,
'S 0 1796.207 97%'Sy +2%3p*' S,
3P, 1 1695 .482 99%3P,
3F, 2 1652.371 99%°F,
'D, 2 1693.438 54%'D, +44%3d** P,
P, 2 1700.796 55%3P, + 44%3d*' D,
3R 3 1656.364 100%° F3
3F, 4 1661.115 1661 .304° 99%3F,
LG, 4 1705.211 1701.114° 99%' G,
3s3d
D, 1 818.684 818.619" 100%° D,
D, 2 820.720 820.693" 100%° D,
'D, 2 917.010 917.010" 78%"' D, +20%3p*' D,
3Dy 3 823.878 823.970" 1009%° Dy
3s3p
3Py 0 279.779 279.808" 99%3P,
3p, 1 289.427 289.400" 98%3P, +1%'P,
'p, 1 426.986 426.987" 96%"' P, +2%3p3d ' P, + 1%3s3p *P,
’p, 2 314.742 314.751 99%3P,
3p3d
3P, 0 1207.820 1207.949° 99%3P,
D, 1 1182.471 77%°Dy +20%3p3d 3P, +2%3p3d ' Py
3P, 1 1208.247 1208.250" 78%3P; +21%3p3d *D,
'p, 1 1298.965 1298.965" 95%"' Py +2%3p3d ' P, +2%3p3d D,
3F, 2 1117.864 84%°F, + 15%3p3d ' D,
'D, 2 1149.308 1149.258* 75%"' D, + 13%3p3d *F, + 7%3p3d > P,
D, 2 1187.924 1187.908" 51%3D, +39%3p3d >P, + 7%3p3d ' D,
3p, 2 1209. 194 1209. 120" 53%3P, +45%3p3d D, + 1%3p3d ' D,
3 3 1135.619 1135.591" 97%3F5 +2%3p3d * Dy
3Ds 3 1205.327 1205.460" 96%3Ds +2%3p3d 3F; + 1%3p3d ' F;
'F; 3 1288.593 1288.589° 98% ' F3 + 1%3p3d * Dy
3F, 4 1156.800 1156.841" 100%3F,
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LSF LSF/1000cm ™! HFR/1000cm~!  LSF/HFR
HFR E, 3s3p 340.728 320.970 1.062
Gy 23.454 22.639 1.036
HFR 3 G' 33p 200.636 221.595 0.905
4 E, 3p3d 1188.902 1175.023 1.012
stdev Gy 23.239 22.560 1.030
G 2.510 2.436 1.030
-1 -1
TTem 101em 2 3p3d 160.603 172.606 0.930
- G' 3p3d 176.836 190.054 0.930
WYY
G? 3p3d 117.155 125.912 0.930
LSF/1000cm ™ HFR/1000cm ' ISF/HFR
E, 3sdp 2571.019 2559.121 1.005
E, 3¢ 18.966 0 9
7.372 8.673 0.850
»
E, 3p’ 719.362 702.430 1.024 1 16,418 0.1
G' 3s4p . 127 0.815
F 3p3p 163.931 172.659 0.950
E, 3s4f 2843 .141 2828.204 1.005
Gy 23.493 22.620 1.039
' U 0.212 0.247 0.858
E, 3s3d 834.516 820.032 1.017
G' 3s4f 61.206 68.884 0.888
G 2.078 2.444 0.850
. 127 157 s R!' 3s3p 3p3d 189.129 200.147 0.950
G? 3s3d . .188 0.876
R? 3s3p 3p3d 98.796 151.786 0.651
E, 3 1680.307 1668.625 1.007
R” 3s3p 3sp 4.434 4.692 0.950
F 3d3d 182.960 192.974 0.948
R!' 3s3p 3¢p 8.558 27.561 0.310
F* 3d3d 118.317 124.793 0.948
R' 3p3d 3¢p 10.768 34.678 0.310
Ga 2.444 2.425 1.007
R? 3p3d 3¢p 6.813 21.942 0.310
E, 3ss 2423 .597 2409.375 1.006
R' 3p3d 3«4f - 43.656 - 140.596 0.310
G0 3eds 13.685 17.106 0.800
R? 3p3d 3s4f - 32.402 -104.354 0.310
R' 3¢ 3p? 207.053 221.417 0.935 . o.101
stdev .
R? 3¢ 3% 136.265 171.067 0.738
R? 3¢ 3sds 10.728 11.472 0.935
R' 3p* 3s3d 186.949 199.918 0.935 » ) |
100cm 3d G,
R' 3p* 3 178.157 190.518 0.935 .
1705211em™ 8
R 3p? 3 117.981 126.166 0.935 ] ]
1701114 ecm™ 4097 cm™ .
R' 3p® 3sds 28.730 30.722 0.935 R
1 8 3d
R? 3s3d 3d? 143.774 153.748 0.935
21.9410nm
R? 3d® 3¢4s 27.763 29.689 0.935 . .
de 0.077 3p3d D,—=3dTG,
S 'V .
4
.2 387G,
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4 Cu XV
Ap/nm Aobs, /nm log gf gAls™!
382—3s3p
'S,—P, 34. 55109 34.5560" —-2. 166 3.810x 10
's,—'P, 23.41995 23.4219" -0. 136 8. 887 x 10"
3s3p—3p*
’p—Pp, 23.46514 23.4630" -0.640 2.777 x 10"
Sp,—P 24.69541 24.7011° -0.591 2.803 x 10"
’p—p 25.29815 25.3001" -0. 733 1. 928 x 10"
’p—'D, 25. 62355 25.6222¢ -0.973 1. 081x 10"
'P—'sy 26.51436 26.5145° -0.540 2.739 x 10"
’p,—'D, 27.40098 -0.728 1.662 x 10'°
'p—p, 34. 64952 -1.075 4. 670 x 10°
'p,—'D, 39.57166 -0.650 9.542 x 10°
3pP—3p3d
'D,—!'Fs 16. 42303 16. 4246¢ -0.222 1.483 x 10"
'D,—p, 18. 91953 —-1. 375 7. 857 x 10°
p,—'Fy 17. 45193 17.4525¢ -0.59% 5.574 x 10
'D,—p, 18.88568 -0.936 2.167 x 10"
'D,—’D; 19. 02464 19.0194¢ -0.334 8.539 x 10%°
'D,—D, 19. 67609 -1.387 7.060 x 10°
’p—D, 19.87237 19.8738¢ -0.050 1.504 x 10"
3p—3D, 20.09006 -0. 970 1.772 x 10"
3p,— D, 20. 41917 20.4130¢ 0. 060 1.836 x 10"
'D,—!'D, 21.29401 21.2959¢ -0.236 8.543 x 10"
’Pp—'D, 21.52409 -1.132 1. 062 x 10
'D,—3F; 21.93334 -1.641 3.170 x 10°
p,—*D, 21.17151 - 1.431 5.518 x 10°
'D,—F, 22.82214 -0.924 1.524 x 10"
3s3d—3p3d
3D, —'F; 21.37328 -2.388 5. 970 x 10°
3D—P, 25. 66983 25. 6632 -0. 505 3. 166 x 10'°
D3P, 25.69797 -0.801 1.595 x 10%
D,—P, 25.74170 25.74844 -0.313 4.898 x 10'°
3p,—3p, 25.80464 -0.836 1.461 x 10"
3D, —’ Dy 26. 00056 25.9877¢ -0.672 2. 099 x 10'°
D, —3p, 25.95271 -0.843 1. 423 %10
'D,—'p, 26. 18112 26. 1820¢ -0.288 5.012 x 10%
3D, —3 Dy 26.21586 26.2107 -0. 152 6.843 x 101
'D,—'F; 26.91188 26.9053¢ 0.286 1. 778 x 10"
'D,—D, 36.91219 -1.835 7. 150 x 10°
D;—!'D, 30.72858 —-1.125 5.298 x 10°
3p3d—3d?
'D,—'D, 18.37798 -0.133 1.453 x 10"
SF,—F, 19.82887 -0. 024 1. 605 x 10"
’p—p, 20.30255 -0.805 2.537 x 101
3Sp—3P, 20.50602 -0.575 4.219 x 10
’p—3P, 20.52398 -0.561 4.349 x 10'°
py,—'D, 20.48714 -0.708 3.115x 10"
3D,—F; 21.34743 -0. 141 1. 057 x 10"
’p,—'D, 20.65078 -0.671 3.339 x 10"
D, —3F, 21.94000 21.9410° 0. 276 2.614 x 10"
P,—Fy 22.36288 -0. 238 7. 717 x 10'°
'F—1G, 24.00283 24.0028° 0.395 2.872 x 10"
'p—p, 24.88609 -0. 612 2. 629 x 10
'p,—'D, 25. 5030 -0.512 3. 191 x 10"
a 1 b c 6 d 4 e 8 .
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Theoretical calculation of wavelengths and transition probabilities
for magnesium-like Cu XV *
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Abstract
The energy levels of magnesium-like ion Cu XVl in n = 3complex configurations are computed by multi-configuration
Hartree-Fock with relativistic corrections HFR — method. The Slater parameters are optimized with the least-square-fit LSF
technique based on the available experimental data. With these new parameters the wavelengths oscillator strengths and
transition probabilities for transitions 3s*—3s3p 3s3p—3p® 3p*—3p3d 3s3d—3p3d 3p3d—3d in n = 3complex
configurations for magnesium-like Cu XVl are predicted.
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