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Abstract: The emission spectrum of laser produced magnesium plasma has been recorded
photographically in 4-12 nm spectral range by means of & grazing incidence grating spectro—
graph. Using iscelectronie regularities from known spectra of other neighbouring ions, the
gpectral lines of Be-like magnesium ions have been reeognized and many new ones are
obtained.
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Fig. 1 Spectral densitometer frace of laser produced magnesium plasma
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No. Configuration Term J=S Aobe Apr farf
1 252~ 286D 1§ ~LP0 0~1 4.1801 4.1800 4.1803%
2 2s2p~3s7d SPOASD) 3~3 4.3129 4.3115 4.8138%
3 252p~ 295D 8P0~SP G2 4.3479 4.3475 4.3431%
4 252~2s5p 18~ 1p0 0~1 4.3851 4.3857 4.3843%
5 252 p~2s6d 8P0~SD 1~3 4.4370 4.4362 4 4373%
] 252p~236d 3P0~3]) 2~3 4.4415 4.4424 4 4430k
T 2s2p~2s5d 3PO~3D 1~2 4.6651 4,6640 4.665T*
8 252 p~ 2553 3P0~.3D 2~3 4.6704 4.6705 4.6711%
9 252 p~2p4p SPO~SP 22 4.7827 4.7834 4.7818
10 2s2p~2pdp 8POA8D 2~3 4.7952 4.7052 4.7947
11 2p2~2p5d 3P~SPO 2~ 4.8026 4.8033
2p%~2p (2P0 5d IP~SDO 2~3 4.8026 4.8024%
12 252~2s4p 1§ ~1P0 0~1 4.8342 4.8337 4.8340
13 252p~2pdp $PO~SD 3~3 4.8799 4.8789 4.8794
14 2s2p~2s53 1Po~1D 1~3 4.9592 4.9591 4.9586
15 2s2p~2pdp 1P0~1D 1~2 5.0781 5.0772 5.0777

18 288 p~234d FP1~3]) O~1 5.1553 5.1564 5.1560
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No. Configuration Term J=J Aobs Aps hret
17 252p~2s5d 3SpPo~3D 1~3 5.1596 5.1589 5.1591%
232p~2sdd Ipe~.3D 1~19 5.,1591
18 282 p~2sdd 3Ipo~3[) 2~3 5.1654 5.1655 5.1654
19 2p2~2pdd SP~SP0 1~2 5.3108 5.8100 5.3113
20 2p2~2pad 8P ~3P0 22 5.3191 5.3190 5.3188
21 2p?~2pdd Sp~3D0 2~3 5.3227 5.3228 5.3223
22 2p2~2pdd 1DA1F0 2~3 5.4011 5.4020 5.4011
23 2pd~2pad 1p~170 2~2 5 . 4468 5.4462 5.4463
24 2s2p~2s4d 1po~A1p 1~2 5.5069 5.5067 5.5060-
25 2p2~2pdd 18~1p0 0~1 5 6849 5.6836 5.6861
26 2s2p~2p3p 3P~s3P 1~2 6.1053 6.1050 6.1038
ar 282p~2p3p Ipo~.sP 1~1 6.1089 6.1085 6.1088
28 2s2p~2p3p Spe~3p 22 6.1133 6.1128 6.1127
29 252p~2p3p $PO~SP 2~1 6.1164 6.1168 6.1175.
30 2e2p~2p3p 3P0~38 0~1 6.1356 6.1354 6.1359
31 2s2p~2p3p 3Po~33 1~1 6.1388 6.1395 6.1393
33 2s2p~2p3p Spi~28 9~1 6.1495 6.1492 6.1489
33 2s2p~2p3p $PO~3D 2~3 6.1924 6.1924 6.1924
3¢ 2s2p~2p3p IPL~32D 1~1 6.1968 6.1968 6.1064
a5 2e2p~2p3p 3Po~3]) 2~2 6.2029 6.2026 6.2020
36 252~233p 18~1p0 0~1 6.2742 6.2746 6.2751
37 2s2p~2p3p 1po~1p) 1~2 6.5617 6.5614 6.5609
38 282p~2p3d 8PO~ ST 0~1 6.7096 6.7094 6.7090
39 2s2p~2s3d $P0~3]D) 1~2 6.7131 6.7130 6.7135
40 2s2p~2s3d 3P0~8]) 2~3 6.7238 6.7239 6.7239
41 282p~203p 1p0~1p 1~1 6.7721 6.7725 6.7731
42 2p2~2p3d 8P~ 3P0 0~1 6.8049 6.8044 6.8049
43 2p2~2p3d 1P~ AP0 1~1 6.9006 6.9006 6.9009
44 2p2~2p3d 8P ~3P0 1~2 6.9065 6.9058 7.9058
45 2p%~3p3d SP~ PO 2~1 6.9114 6.9114 6.9116
46 2p2~2p3d 3P ~3p0 2~2 6.9165 6.9160 6.9161
47 2p2~2p3d 3P~8L0 1~2 6.9402 6.9405 6.9413
48 2p2~2p3d IP~ST0 2~3 . 6.0464 6.9463 6.9467
49 2p2~2p3d P~ 2~2 6.9508 6.9515 6.9513
50 2p2~2p3d 1D~1P0 2~1 6.9611 6.0612 6.9615
51 2p2~2p3d ip—1F0 2~-3 6.9950 6.9944 6.9950
52 2s2p~2s38 3Po~8g 0~1 7.1835 7.1837 7.1841
53 2s2p~2s3s sP0~98 1~1 7.1903 7.1902 7.1901
54 282p~253s 3P~u8g 2~v1 7.2029 7.2031 7.2027
55 2p2~2p3d iD~1D0 2~2 7.2228 7.2229 7.2226
56 252 p~253d 1pi~1]) 1~3 7.23815 7.2313 7.2313
57 2p2~2p3s 3P ~3P0 1~2 7.4280 7 4265 7.4274
58 2p2~2p3s 3P ~3P0 2~v32 7.4368 7.4368 7.4366
59 2p*~32p3s SP~ape 2~1 7.4411 T.4412 7.4411
60 2p2~2p3s 1D~ 2~1 7.4731 7.4738 7.7738
61 252p~~2s38 1PO~ 18 1~0 7.7745 7.7743 7.%3757
62 2pt~2p3s 18~ 1p8 0~1 8.0433 8.0421 8.0425
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Fig. 4 Two transverse patierns recorded at the laser frequency detunings

(a) d=wr—w,~1.9GHz; (b) d=wr—w,~2.5GHz.
Compared with fig. 1, because the patternm becomes clear and bright, the medial
part of the pattern becomes bright points
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