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Analysis and simulations of 2s—2p emission spectra

of laser-produced sulfur plasmas
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College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, Gansus China)

Abstract: The emission spectra of highly ionized sulfur ions in the wavelength range of 16 ~24 nm have
been measured by using the double pulse method, and the original of lines with the help of the NIST
database have been analyzed. The results show that those lines arise from the transitions of 2s—2p from
S’ to S ions. Based on the assumption of normalized Boltzmann distribution among the excited states
and a steady-state collisional-radiative model, the populations of sulfur ions mentioned above have been
estimated by choosing the different plasma parameters, such as plasma temperature and electron density.
Finally, the optimum plasma parameters have been obtained by comparing the experimental spectra with
the simulated ones under the different plasma temperature.
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Fig 1 Schematic of experiment setup used in the laser
produced plasma spectroscopic measurement
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Fig 2 Emission spectrum of laser-produced S plasma
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Tab 1 Transition wavelength, energy levels and transition probabilities for S™ ions(¢=7.8,9,10)
Wavelength/nm Transitions
Index Ton - -
Aobs Anist Configuration Term J—7 Energy Level/ecm ™! A, /(X10s™)
1 17. 75 17, 755 1 S 2s%2p* —2s2p* ‘D—*P 3/2—1/2 82 442. 3~645 660 33. 80
2 17. 91 17. 928 2 SEr 2s*2p'—2s2p° 'D—'P 2—1 58 293. 9~616 073 56. 70
3 18 06 18 035 7 S 28" 2p* —2s2p* ‘D—*P 3/2—3/2 82 442. 3~636 898 6. 33
. 18 073 3 St 257 2p°* —2s2p’ :D—!P 5/2—3/2 83 594. 9~636 898 38. 30
4 19. 02 19. 036 0 Stot 2s*2p*—2s2p° 'D—'P 2—1 67 146. 3~592 480 28. 00
5 19. 15 19. 127 0 Stot 287 2p* —2s2p® iP—*S 2—1 12 388 1~535 220 25. 30
6 19. 37 19, 347 7 S 2s*2p* —2s2p' ‘p—tP 3/2—1/2 128 804. 0~645 660 14. 80
7 19. 61 19, 610 8 S 28" 2p* —2s2p* ‘P—*P 1/2—3/2 126 975. 0~636 898 2. 27
7 19. 70 19. 681 4 Sl 2s*2p* —2s2p’ Pp—*P 3/2—3/2 128 804. 0~636 898 7. 64
8 19. 85 19. 855 3 St 2s%2p° —2s2p° ‘P—*S 3/2—1/2 0. 0~503 644 24. 60
9 20, 26 20. 261 0 i 2s°2p° —2s2p° ‘p—*S 1/2—1/2 10 085. 0~503 644 11. 50
: 20. 268 6 SsE 2s*2p'—2s2p° Is—'p 0—1 122 700. 0~616 073 3. 91
10 20, 75 20. 755 1 S 252 2p* —2s2p’ ‘p—2S 1/2—1/2 126 975. 0~608 784 10. 80
. 20. 762 0 S 2spt —2p° D—P 3/2—1/2 520 723. 0~1 002 372 19. 40
11 20. 82 20. 834 2 SO 2s%2p* —2s2p' ‘p—*S 3/2—1/2 128 804. 0~608 784 12. 00
12 21 25 21. 253 0 S 2spt —2p° D—P 3/2—3/2 520 723. 0~991 249 2. 59
“20 912592 S 262pt —2p° *D2P  5/2—3/2 520 864 0~991 249 17. 40
13 21 60 21. 597 0 St 287 2p* —2s2p° 'D—'D 2—2 67 146, 3~530 177 22. 00
14 22. 13 22,124 1 SP 28 2p'—2s2p° SP—'P 2—1 0. 0~451 995 7. 30
15 22. 33 22. 326 2 SEF 2s*2p' —2s2p° Sp—2P 1—0 7 985. 0~455 890 17. 00
16 92 47 22. 472 6 Sst 2s°2p'—2s2p° SP—P 2—2 0. 0~444 987 12. 40
: 22. 522 0 SEF 2s°2p'—2s2p° SP—P 1—1 7 985. 0~451 995 4, 12
17 22. 66 22. 6579 S 28" 2p'—2s2p° SP—'P 0—1 10 648 0~451 995 5. 37
18 22. 82 22. 816 4 S 2s%2p* —2s2p* ‘D—*D 3/2—3/2 82 442, 3~520 723 11. 60
22. 869 2 S 2s*2p* —2s2p’ ‘D—*D - 83 594. 9~520 864 11. 00
19 2288 o) ggg0 g+ 262 2p' —2s2p spsp /202 7 985. 0~444 987 392
20 23. 66 236325 SEF 2sp’—2p° 'p—1S 1—0 616 073. 0~1 039 219 48. 20

Note: Aq.—the observed wavelength; Awsr—the calculated wavelength in NISTH® ; A,,—the transition probabilities in

NIST™*,
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