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Table 1 Average relative energy of Cl XV
and K XVII.(Unit=1000cem-1)

L .

configuration energy

CL XV 1Sz 25 0.000

CL XV 1S2 38 3687.562
CL XV 152 3D 3785.312
CL XV 152 4D 4988.168
CL XV 18z 5D 5544,739
CL XV 182 6D 5847.008
CL Xv 182 2P 255,583
CL Xv 152 3p 3758.371
CL XV 182 4P 4976.822
CL XV 152 4F 4989.692
CL XV 152 sF 5545.480
CL XV 152 6F 5847.430

XVII 1Sz 25 0.000
XVII 182 38 4706,840
XVII 152 3D 4822,055
XVII 182 4D 6366.956
XVII 152 5SD 7081,869
XVII 152 éD 7470.147
152 2P 297,229
XVII 152 3P 4789,411 -
XVII 1582 4P 6353.212
XVII 182 4F 6368.923
XVII 1S2 SF 7082.836
XVIT 182 6F 7470,700
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Table 2 Caleulated wavelengths, radiative transition probabilities
and oscillator strengths in C1 XV,

L Ltntnnhn bn g [ PP B LW L LW W W W LW RO ORY RS RI A R R RS RS R et bl et b e ol ot ek ek ek
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transition wavelength, [>scillator radiative
strength | log gf| probability
No. j nl L j nl L (A) of gh(sec-1)
2.5 6 D 2.5 6f F | 377786.1873 | 0.0013 |(-2.873| 6.261E+01
2,5 64 D 3.5 6f F | 263503.9239 | 0.0384 |-1.415] 3.690E+03
2.5 54 D 2.5 5f F | 212675.4618 | 0.0010 |-3.009 | 1.444E+02
1.5 6d D 2,5 6f F | 202757.00950 0.0349 ([-1.457 | 5.670E+03
2,5 5 D 3.5 5f F | 149554.8522| 0.0279 |-1.555{ 8.307E+03
1.5 5d D 2.5 5f F ! 115546.6932 | 0.0252 |[-1.598 1.261E.04
2,5 44 D 2.5 4f F | 100492.4138) 0.0006 |-3.236( 3.834E+02
2,5 4d D 3.5 4f F 72421.7325 | 0.0161 [-1.793| 2.049E+04
1.5 44 D 2.5 4f F 56645.9591 0.0144 |-1.841 2.997E+04
1.5 4d D 1.5 d4p P 9934.9756 { 0.0157 |-1.804 | 1.061E+06
2.5 44 D 1.5 4p P 9228.7523 | 0.1521 |-0.818| 1.191E+07
1.5 4d D 0.5 4p P 7986.0398 | 0.0976 (-1.010{ 1.,021E+07
1.5 3d D 1.5 3p P 4183.9779 | 0.0088 |-=2.058| 3,336E+06
2,5 3d D 1.5 3p P 3886.8233 | 0.0848 [-1.072( 3.745E+07
1.5 3d D 0.5 3p P 3363.0797 | 0.0545 |-1.2641 3.212E+07
0.5 38 S5 0.5 3p P 1494.3394 | 0,0947 |-1.024| 2.828E+08
0.5 38 S5 1.5 3p P 1374.5109 | 0.2059 |-0.686| 7.268E+08
0.5 2s S 0.5 2p P 412.5105 [ 0.0564 |-1.249| 2.211E+09
0.5 28 85 1.5 2p P 381.4392 | 0,1220 |-0.914| 5.593E+09
1.5 6 D 2.5 5f F 331.6704 | 0.1329 |-0.876| B.058E+09
2,5 6d D 3,5 5 F 331.6374 | 0,1899 {-0.722| 1,152E+10
2,5 &6 D 2.5 35 F 331.4193 y 0.,0095 ({-2.022| 5.769E+08
2.5 S D 2.5 6f F 330.6140 | 0.2401 -0.620§ 1.465E+10
2,5 5d D 3.5 o F 330.4886 | 4.8031 0.682 | 2.933E+11
1.5 54 D 2,5 6f F 330,.1826 | 3.3653 0.527 2.059E+11
1.5 5d D 2,5 4f F 180,.1705. | 0.0508 |-1.294| 1.G43E+10
2,5 54 D 3.5 4 F 180.1674 | 0,0725 |-1.139| 1.490E+10
2.5 5d D 2.5 &4f F 180.0422 | 0.0036 |-2.440| 7.468E+08
2,5 44 D 2.5 5£ F 179.5685 | 0.2535 |-0.596| 5.245E+10
2.5 4d D 3,5 5f F 179,5045 | 5.0727 0.705 1.050E+12
1.5 4d D 2.5 5f F 179.3205 | 3.5546 0.551| 7.373E+1l
1.5 5d D 1.5 4 P 176.4102 | 0.2270 |-0.644| 4.866E+10
25 54 D 1.5 & P 176.2872 | 2,0448 0.311] 4.389E+11
1.5 5d D 0.5 4p P 175.6490 | 1.1402 0.057§ 2.465E+11
2,5 6d D 3.5 4f F 116.6531 | 0.0129 |-1.888| 4.344E+09
1.5 6 D 2.5 4&4f F 116.6317 | 0.0091 |[-2.043{ 4.443E+09
2.5 6 D 2.5 4 F 116.6007 | 0.0006" |-3.189]| 3.176E+08
2.5 4d D 2.5 6f F 116.4296. | 0.0532 |-1.274| 2,615E+10
2,5 44 D 3.5 6f F 116.4141 | 1.0632 0.027 ] 5.233E+l11
1.5 4 D 2.5 6f F 116.3253 | 0.7448 |-0.128| 3.671E+11
1.5 6 D 1.5 4p P 115.0443 | 0.0573 |-1.242| 2,B87E+10
2.5 6d D 1.5 4 P 115.0141 | 0.5158 |-0.288| 2.601E+1l1
1.5 6d D 0.5 4p P 114.7201 | 0.2873 |~0.542| 1.456E+ll
1.5 3d D 0.5 4 P 83,9653 | 0.0443 |-=1.354| 4.188E+10
2,5 3d D 1.5 4p P 83.9209 | 0.0797 |-1.098| 7.551E+10
1.5 3d D 1.5 4p P 83.7925 | 0.0089 |-2.052| 8.429E+09
25 3 D 2.5 4 F 83.0959 | 0.2905 |-0.537| 2.8B06E+ll
2,5 3 D 3.5 4 F 83,0693 | 5.8118 0.764| 5.617E+12
1,5 3d D 2.5 4f F 82,9699 | 4.0731 0.610) 3.946E+12
1.5 44 D 1.5 3p P 81.4736 | 0,2337 |-0.631} 2,348E+1l
2,5 4d D 1.5 3p P 81.4225 | 2,1045 0,323) 2.117E+12
1.5 44 D 0.5 3p P 81.0882 | 1.1740 0,070 1.191E+12
0.5 38 S§ 0,5 4 P 77.6625 | 0.2562 |-0.591] 2.833E+1l .
0.5 38 S5 1.5 4p P 77.5147 | 0.5133 |-0.290{ 5.698E+11
2,5 3d D 2.5 5f F 56,8400 | 0.0448 1-~1,349] 9,245E+10
2,5 3d D 3.5 5 F 56.8336 | 0.8975 |-~0.048] 1.B50E+12
1.5 3d D 2.5 5 F 56,7810 | 0.6276 |-0.202] 1.298E+12
1.5 5d D 1.5 3p P 56.0480 | 0.0545 |-=1.264] 1.157E+ll
2.5 54 D 1.5 3p P 56,0355 | 0.4970 | -0.309} 1.042E+12
1.5 54 D 0.5 3p P 55,8653 | 0.2734 |-0.563] 5.844E+ll
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(continued)
61 2.5 3d D 2,5 6f F 48.5126 | 0.0154 | -1.812 | 4.367E+1%
62 2,5 3d D 3.5 6f F 48.5099 | 0.3082 | -0.511 | B.736E+I1
63 1.5 3d D 2.5 6f F 48.4696 | 0.2159 | -0.666 | 6.130E+11
66 1.5 64 D 1,5 3p P 47,9259 | 0.0223 | -1.653 | 6.462E+10
65 2.5 64 D 1.5 3p P 47.9206 | 0,2003 | -0.698 | 5.818E+ll
66 1.5 & D 0.5 3p P 47.7922 | 0.1116 | -0.952 | 3.258E+1l
67 0.5 38 S 1,5 2p P 29.1937 | 0.0786 | -1.105 | 6.14BE+11
68 0.5 38 S 05 2p P 29.0264 | 0.0395 | =1.403 | 3.127E+11
69 1.5 3d D 1.5 2p P 28.3925 | 0,2703 | -0.568. | 2.236E+12
70 2,5 3d D 1.5 2p P 28.3778 | 2,4335 0.386 | 2.016E+13
71 1.5 3¢ D 05 2p P 28.2342 | 1.3588 0.133 | 1.137E+13
77 0.5 28 S 0.5 3p P 26,6348 | 0,2357 | -0.628 | 2.216E+12
73 0.5 2s S5 1.5 3p P 26.5935 | 0.4721 | -0.326 | 4,452E+12
74 1.5 44 D 1.5 2p P 21.1616 | 0,0490 | -1.310 | 7.299E+1l
75 2.5 4d D 1.5 2p P 21.1581 | 0.4411 | -0.355 | 6.572E+12
7 1.5 4d D 0.5 2p F 21.0735 | 0.2461 | =0.609 | 3.696E+12
77 0.5 28 S 0.5 4p P 20.0998 | 0.0600 | -1.222 | 9.905E+11
78 0.5 28 S 1.5 4p P 20.0898 | 0.1201 | -0.921 | 1,984E+12
79 1.5 54 D 1.5 2p P 18,9310 | 0.0181 | =1.743 | 3.362E+l11
E0 2.5 5d D 1.5 2p P 18.9296 | 0.1626 | -0.789 | 3.026E+12
81 I.5 5d D 0.5 2p P 18.8605 | 0.0907 | -1.043 | 1.700E+12
82 1.5 e D 1.5 2p P 17.9060 | 0.0089 | -2.053 | 1.842E+11
83 2.5 & D 1.5 2p P 17.9053 | 0.0797 | -1.099 | 1.658E+12
84 1.5 64 D 0.5 2p P 17.8430 | 0.0444 | -1.352 | 9.308E+11

Table 3 Caleulated wavelengths, radiative transition probabiliies
and oscillator strengths in K XVII.

transition, wavelength, oscillator rTadiatiy
. strength probability
No. j nl L j nlL L (A) ef Log gf gA(sec=-1)

NI —— e . L T A A R R R R R
- .

1 2.5 6dD 2.5 6f F 340831.6408 0.0012 -2.937 6.638E+01
2 2.56dD 3.5 6fF 206996.0569 0.0381 -1.419 5,926E+03
3 2.55dD 2.5 5f F 192418.7068 0.0008 -3.074 1.518E+02
4 1.56dD 2.5 6f F 149053.,2903 0.0370 -1.432 1.,111E+04
b 2.5 5d D 3.5 5fF 118119.3988 0.0275 -1.561 1,313E+04
6 2.5 4d D 2.5 4f F 91407.6791 0.0005 =3.304 3.966E+02
7 1,5.5d D 2.5 5f F 85309.6021 0.0266 ~-1.575 2.439E+04
8 2.5 4d D 3.5 4f F 57781.7252 0.0157 =-1.804 3.140E+04
9 1.5 4d D 2.5 4f F 42252.0157 0.0150 =-1.823 5.622E+04
10 1.5 4d D 1.5 4p P 8597.6761 0.0141 ~-1.850 1.273E+06
11 2.5 4d D 1.5 4p P 7749.6545 0.1409. -0.851 1.565E+07
12 1.5 4d D 0.5 4p P 6378.3438 0.0951 -1.022 1.559E+07
13 1.5 3d D 1.5 3p P 3619.2544 0.0079 -2.104 4.009E+06
14 2.5 3d D 1.5 3p P 3262.8023 0.0786 -1.105 4.925E+07
15 1.5 3d D 0.5 3p P 2685.2701 0.0531 -1.275 4.908E+07
16 0.5 28 S 0.5 3p P 1312.9597 0.0840 -1.075 3.252E+08
17 0.5 2s S 1.5 3p P 1165.8544 0.1893 =-0.723 9.290E+08
18 0.5 2s S 0.5 2p P 362.9057 0.0501 ~-1.300 2.535E+09
19 0.5 2s S 1.5 2p P 324.6046 0.1119 =-0.951 7.086E+09
20 1.5 6d D 2.5 5f F 258.2170 0.1332 =-0.876 1.332E+10
21 2.5 6d D 3.5 5f F 258.1832 0.1903 =-0.721 1.904E+10
22 2.5 6d b 2.5 5f F 257.9655 0.0095 -2.021 9.544E+08
23 2.5 5dD 2.5 6f F 257.4256 0.2399 -0.620 2.414E+10
24 2.55d D 3.5 6fF 257.2999 4.8000 0.681 4.836E+11
25 1.5 5d D 2.5 6f F 256.9939 3.3640 0.5627 3.397E+11
26 1.5 5d D 2.5 4f F 140.2685 0.0509 ~-1.293 1.726E+10
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27 2.5 5d D 3.5 4f F 140.2654 0.0727 =1.138 2.466E+10
28 2.5 54 D 2.5 4f F 140.1403 0.0036 =-2.439 1.236E+09 |
29 2.5 4d D 2.5 5f F 139.8241 0.2534 ~-0.596 8.644E+10
30 2.5 4d D 3.5 5f F 139.7602 5.0698 0.705 1.731E+12
31 1.5 4d D 2.5 6f F 139.5757 3.5536 0.551 1.217E+12
32 1.5 54D 1.5 4p P 137.5675 0.2280 -0.642 8.034E+10
33 2.55dD 1.5 4p P 137.4441 2.0534 0.312 7.250E+11
34 1.5 5d D 0.5:4p P 136.80658 1.1461 0.059 4.084E+11
35 2.5 6d D 3.5 4f F 90.8181 0.0130 -1.887 1.050E+10
36 1.5 64 D 2.5 4f F 90.7967 0.0091 -2.042 7.352E+09
37 2.5 6d D 2.5 4f F 90.7656 0.0006 =-3.188 5.257E+08
38 2.5 4d D 2.5 6f F 90.6514 0.0531 =-1.275 4.312E+10
39 2.5 4d D 3.5 6f F 90.6358 1.0628 0.026 8.629E+11
40 1.5 4d D 2.5 6f F 90.5470 0.7447 -0.128 6.058E+11
41 1.5 6d D 1.5 4p P 89.6572 0.0574 -1.241 4.763E+10
42 2.5 6d D 1.5 4p P 89.6269 0.5168 ~-0.287 4.291E+11
43 1.5 6d D 0.5 4p P 80.3331 0.2880 -0.541 2.407E+11
44 1.5 3d D 0.5 4p P 65.3479 0.0438 -1.358 6.847E+10
45 2.§ 3d D 1.5 4p P 65.3040 0.0790 ~-1.103 1.235E+11
46 1.5 3d D 1.5 4p P 65.1756 0.0088 -2.056 1.3B0E+10
47 2.5 3d D 2.5 4f F 64.7125 0.2903 -0.537 4.624E+11
48 2.5 3d D 3.5 4f F 64.6858 5.80Q85 0.764 9.259E+12
49 1.5 3d D 2.5 4f F 64.5863 4.0722 0.610 6.511E+12
50 1.5 4d D 1.5 3p P 63.5494 0.2344 -0.630 3.872E+11
51 2.5 4d D! 1.5 3p P 63.4981 2.1116 0.325 3.493E+12
52 1.5 4d D 0.5 3p P 63.1637 1.1793 0.072 1.972E+12
63 0.5 2s S 0.5 4p P 60.8393 0.2619 -0.582 4,.719E+11
54 0.5 2s 5 1.5 4p P 60.6899 0.5251 -0.280 9.509E+11
65 2.5 3d D 2.5 5f F 44,2598 0.0447 -1.349 1.524E+11
56 2.5 3d D 3.5 5f F 44.2534 0.8951 -0.048 3.049E+12
57 1.5 3d D 2.5 5f F 44,2007 0.6273 ~-0.203 2.142E+12
58 1.5 5¢d D 1.5 3p P 43.6898 0.0546 -1.263 1.906E+11
59 2.5 5d D 1.5 3p P 43.6774 0.4911 -0.309 1.717E+12
60 1.5 5d D 0.5 3p P 43.5071 0.2739 -0.562 9.652E+11
61 2.5 3d D 2.5 6f F 37.7739 0.0154 -1.813 7.198E+10
62 2.5 3d D 3.5 6f F 37.7712 0.3080 -0.511 1.440E+12
63 1.5 3d D 2.5 6f F 37.7309 0.2158 -0.666 1.011E+12
64 1.5 6d D 1.5 3p P 37.3510 0.0223 -1.653 1.064E+11
65 2.5 6d D 1.5 3p P 37.3457 0.2003 -0.698 9.578E+11
66 1.5 6d D 0.5 3p P 37.2174 0.1117 -0.952 5.376E+11
67 0.5 2s S 1.5 2p P 22.7336 0.0763 =-1.118 9.843E+]1
68 0.5 2s S 0.5 2p P 22.5668 0.0384 ~-1.415 5.031E+11
69 1.5 3d D 1.5 2p P 22.1623 0.2706 -0.568 3.674E+12
70 2.5 3d D 1.5 2p P 22.1474 2.4367 0.387 3.313E+13
7} 1.5 3d D 0.5 2p P 22.0037 1.3626 0.134 1.877E+13
72 0.5 2s S 0.5 3p P 20.9074 0.2405 -0.619 3.670E+12
73 0.5 2s S 1.5 3p P 20.8654 0.4820 -0.317 7.385E+12
74 1.5 4d D 1.5 2p P 16.5068 0.0489 =-1.311 1.197E+12
75 2.5 4d D 1.5 2p P 16.5033 0.4403 -0.356 1.078E+13
76 1.5 4d D 0.5 2p P 16.4186 0.2459 -0.609 6.084E+12
77 0.5 2s S 0.5 4p P 15.7468 0.0608 =~1.216 1.635E+12
78 0.5 2s S 1.5 4p P 15.7367 0.1217 -0.915 3.277E+12
79 1.5 5d D 1.5 2p P 14.7636 0.0180 -}.744 5.512E+11
80 2.5 5dD 1.5 2p P 14.7622 0.1621 -0.790 4.962E+12
81 1.5 5dD 0.5 2p P 14.6931 0.0905 -1.043 2.796E+12
82 1.5 6dD 1.5 2p P 13.9629 0.0088 -2.054 3.019E+11
83 2.5 6dD 1.5 2p P 13.9621 0.0794 =-1,100 2.718E+1]2
84 1.56dD 0.5 2p P 13.8998 0.0443 -1.353 1.530E+12
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Theoretical calculation of Li-like C1 XV and
K XVII soft X-ray laser spectra

Wu MixoruN, Xv ZRIZHAN AND ZHANG WENQI
(Shanghai Institute of Optics Fine Mechanics Academia Sinica, Shanghat 201800, P. R. China)

(Raceived 9 October 1990)

Abstract

Transition wavelengths of 4d—3p, 4f—34, bd—3p, 5f—34, 6d—3p and 6f—3d of
Ol XV and K XVII are reported. Corresponding transition probabilities and
oscillator strengths are given, These transitions are of potantial interest for X-ray
lasers with shorter wavelengths towards the “water window”. Among them, wavele—
ngths of three KXVII transitions are in the range of the “water window”, They
are 3p—bd, 3d—6f, 3p—H6d.

Key words; Li-like C1 XV, Li-like K XVII, soft X~ray laser, atomic spectra.



