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Table 1 Theoretical calculationdata of 5f-3d transition of laser-produced gold plasma

label ion transition mean wavelength/0. 1 nm Trwim / pm
a Au’? 3d%51;,,-3d° 3.500
B Au't 3d®ni51L;,,-3d" nl 3.530
b Au®'T 3d°565,,-3d" 3.586
a’ AuT 3d%51;,,-3d° 3.589
B Ault 3d*ni5L,,,-3d°nl 3.628
c Au’? 3d"ni51f;,,-3d" nl 3.625 1.0
d Ayttt 3d’ ninl'51;,,-3d" ninl’ 3.663 1.4
b’ Au 3d°5£;,,-3d" 3.683
e Au'®t 3d? nin'l'n"1"518;,,-3d" nin't'n"l” 3.699 1.5
¢ Au™t 3d° ni51;,,-3d" nl 3.721 1.1
Au'"" 3d%ninU'n"1U'n”1”585,,-3d" nint'n" U'n"1” 3.737 1.7
d’ Au®" 3d°nin'l’51;,,-3d" nin'l’ 3. 760 1.5
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Fig. 4 Spectra of 5f-3d transitions emitted by Co-like gold ion (a), and spectra of 3d®4/5{-3d?4/ transitions emitted by Ni-like gold ion (b)
(The upright lines represent the singular transition line, while the dashed curves represent the spectral profile of the transition arrays)
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Fig. 6 Theoretical calculations of the distribution of charge state of laser-produced gold plasma
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Ionization balance in corona of laser-produced gold plasma

ZHANG Ji-yan, ZHENG Zhi-jian, YANG Guo-hong, YANG Jia-min, WANG Yan,
WEI Min-xi, HU Guang-yue, ZHANG Wen-hai, DING Yao-nan
(Research Center of Laser Fusion, CAEP, P.O. Box 919-986, Mianyang 621900, China)

Abstract: In this paper, a diagnostic method of average ionization degree by X-ray emission spectra of laser-produced gold
plasma was presented. The coupled equations between the total intensities of 5f-3d transition arrays of gold M-band and the ion
populations were set up based on steady collision-radiative equilibrium approximation, with electron-ion collisional excitation and
dielectronic recombination being considered in the populations of exciting states. By the experimentally measured intensities of the
5f-3d transition arrays of gold ions, we deduced the distribution of charge states and average ionization degree of laser-produced
gold plasma. Furthermore, we discussed the effects of electron temperature, electron density and dielectronic recombination on
the diagnostics, and compared the diagnosed results with those of radiative-hydrodynamic simulations and ionization balance kinet-
ics.
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