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Table 1 The excited energies, the statistical weight and the transition probabilities of
the upper levels for five Mn I lines

1

Wavelength (nm) 403. 076 403. 307 403. 449 401. 810 404. 136
Excitation energy (cm ') 24802 24788 24779 41933 41790
o 8 6 4 8 10
A (108571) 0. 17 0. 165 0. 158 0. 254 0. 787
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Fig. 2 Spectra around the Mg 470. 30 nm line for different Fig. 3 Log (IA/gA) vs E, for determing electron
delaying time T, with buffer pressuer 20 kPa. temprature of the plasmas

(a) 1.0 pus; () 2.0 ps; () 3.0 ps; (d) 4.0 uss
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Fig. 4 Normalized spectum of Mg 4 3§ — 3 3P transition Fig. 5 The line profile of Mg 552. 84 nm line at buffer

(518. 37 nm) at buffer pressuer 20 kPa. T, : (a) pressuer 14 kPa ( solid- exprimental curve,
1. 0 ps; (b) 2. 0 ps; () 3. 0 ps; (d) 4._0 us dashed-simulated Lorentz type)
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Table 2 The widths and shifts of four Stark broadening Mg lines with
different time delay at the buffer pressuer 14 kPa

T, (us) Line 552. 84 nm Line 516. 74 nm Line 470. 30 nm Line 383. 83 nm
width shift width shift width shift width shift
o 1 © 0.267  0.061  0.054 0.493  0.135  —0.010
2 0.170  0.136  0.038  0.029  0.36]  0.274 0.108  —0.005
3 0.110  0.086  0.028  0.015  0.263  0.212
5 0.062  0.050 0.154  0.116
0 0.015  0.015 0.055  0.04!

-

Table 3 The pertubation levels s energy intervals A ¥ (from pertubation levels to transition ones), line

strenths S, and g factors and its corrections at electon temprature 7, = 10* K for four Mg

lines
Lines s AE (em~1) S (X107 Famd £, J factors
m4D — 3P 5P 1564. 7 2.30 - 12?_3 1'. ——__[__ -
55. 84 "=
_4_ 8 _b—g-;;:'"“" I’P 6650. 33 1. 27 o 15. " c‘_—__l
h16.74 =1
_5_1)1_3}’ o 4P - 6960. 8§ 8§ ==0.93 8. 51_ ; = [.03 o )
" = 0. 96
470. 30 5P 1608. 0 = 22. 1 80.5 J =1
S =1
4D 1631.0 = 4. 64 0.12 J' =1.09
J" = 0. 445
5F - 896. 8 = (. 035 0.26 J' =1.15
J" = 0. 60
6F — 2268. 1 = 0. 078 0.21 J =1.12
J" = 0. 56
33— 3%, 43p — 109.3 = 101.9 o 0.035 J = 0.764
J" = 10,223
383. 83 3P 6295. 6 = 2. 21 0.005 J = (0.334
J" = 0.063
4°%F 9719. 3 = 0.25 0.0008 J' = 0.171
J"=0.025
438 19286. 0 = 5100 560 J' =1
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Table 4 The comparison of theoretical Stark broadening with experimental values
at time delay T; =1 ps and 2 ps

Line 552. 84 nm Line 516.74 nm Line 470. 30 nm Line 383. 83 nm
exp. theor. exp. theor. exp. theor. exp. theor.
Width @D 0. 292 0. 061 0. 061 0.578 0.135 0. 144
@ 0.170 0.167 0. 038 0. 037 0. 361 0. 360 0.108 0. 083
shift @ 0. 267 0. 261 0. 054 0. 053 0. 493 0. 501 —0.010 —0.017
@ 0.136 0.139 0. 029 0. 030 0.274 0. 300 —0.005 —0.010
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BMNMAER LB TERLKBESFH FARPERFH 652.84, 516.74, 470.30
383. 83 nm F LAY Stark B R, B MM LR A LU Lorentz ZLRIM S, AR EHEHHRE L
FAA — B R3S BR T, B G 2R B B FE AT DA R i e PR . WA E T Bk E , it
BERSTRERKBA M, AL LSRN IEEBREMST FiHHESE Fh+ Mg T
WL Stark REREHR ., XMWAEEHBREEA RAMYEME. X3TF 552. 84 f1 516. 74 nm
PR, T ERSERHTHE, XRFENENY LB LEMK, B F5 R FRMER
UEERBEY, HEFRERE LRERKEEEN TRERRTUT , T B W &Ki%L, A
HHSHERITHERAERCHIRE, WHS R L CRRMOE W, LH R T 383.83 nm ¥4, %
B A TREZRH T, B 552. 84, 516. 74, 470. 30 nm =i B A RABH X REE N
XEFEHTREZKEZHENA LERT, M 383.83 nm H4REBHN, B EETIAE
KRAPEIDZT, MHBERI.
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Measurment and calculation of Stark broadening of Mg spectral

lines in laser plasma

Lu Tongxing Cui Zhifeng Zhao Xianzhang
( Department of Physics, Ankd Normal University, Wuhu 241000)

Abstract The emission spectra from the plasma produced by using Nd : YAG laser to ablate
the solid Mg sample was measured with an optical multichannel analyzer. The Stark
broadening of Mg 552. 84, 516. 74, 470. 30 and 383. 83 nm lines were obtained for a
delaying of 1 to 2 ps time. The Stark broadening of above lines for T, =1 ps and 2 ps were
theoreticaliy calculated with the semiclassical method and electric dipole approximation. The
calculatedl results consisted with the experimental ones very well.

Key words laser produced plasma, Stark broadening, Mg spectra





