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Fig. 1. (color online) DR rate coefficients for 4d exci-
tation: j = 4d8nll0l; n = 4, 5, 6.
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Fig. 2. (color online) Influence of radiative channels

for DR rate coefficients.
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kinds of radiative transitions.

(color online) DR rate coefficients for three
The tag RS+NRS
stands for radiative transition including RS and NRS
transitions, DAC stands for RS+NRS and DAC tran-
sitions. The tag NDAC stands for radiative transition
including all kinds of transitions except radiative cas-
cades. (a) j = 4d84f10f; (b) j =4d®5110f.
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Fig. 4. Energy levels of doubly excited configurations with 4d and 4p excitation near the first ionization limit.
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#1 Audt B DR EERUSHNS

Table 1. Fitting DR rate coefficients for Au34t ions.

BT HWRS

i ci E; c; E;

1 7.478x1077  19.943 8.400x10~8  0.889
2 2445x1077  5.836 2.594x1077  6.126
3 1.509x10~6  54.218 1.399x10%  56.821
4 1.108x1075  480.947 7.984x1076  178.166
5 8.425x1076  173.179 5.861x10~7  20.101
6 8.631x1078 0.974 1.091x1075  491.735
7 2.381x107%  1350.000 1.854x107%  2590.000

S0k

[1] Badnell N R, Ballance C P, Griffin D C, et al. 2012 Phys.

Rev. A 85 052716

033401-6

2]

(3]

Schippers S, Bernhardt D, Muller A, Krantz C, Grieser
M, Repnow R, Wolf A, Lestinsky M, Hahn M, Novotn’y
O, Savin D W 2011 Phys. Rev. A 83 012711

Schippers S, Bernhardt D, Grieser M, Hahn M, Krantz
C, Lestinsky M, Novotn’y O, Repnow R, Savin D W,
Wolf A, Muller A 2011 Phys. Scr. 144 014039
Ballancel C P, Griffin D C, Loch S D, Badnell N R 2012
J. Phys. B: At. Mol. Opt. Phys. 45 045001

Li B W, O’ Sullivan G, Fu Y B, Dong C Z 2012 Phys.
Rev. A 85 052706

Li B W, O’ Sullivan G, Fu Y B, Dong C Z 2012 Phys.
Rev. A 85 012712

Ballance C P, Loch S D, Pindzola M S, Griffin D C 2010
J. Phys. B: At. Mol. Opt. Phys. 43 205201

Badnell N R, Foster A, Griffin D C, Kilbane D, O’ Mul-
lane M, Summers H P 2011 J. Phys. B: At. Mol. Opt.
Phys. 44 135201

FuY B, Dong C Z, Su M G, et al. 2011 Phys. Rev. A
83 062708

Gu M F 2008 Can. J. Phys. 86 675

Meng F C, Chen C Y, Shi X H, Wang Y S, Zou Y M,
Gu M F 2007 J. Phys. B: At. Mol. Opt. Phys. 40 4269
Colombant D, Tonon G F 1973 J. Appl. Phys. 44 3524


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevA.85.052716
http://dx.doi.org/10.1103/PhysRevA.85.052716
http://dx.doi.org/10.1103/PhysRevA.83.012711
http://dx.doi.org/10.1088/0953-4075/45/4/045001
http://dx.doi.org/10.1088/0953-4075/45/4/045001
http://dx.doi.org/10.1103/PhysRevA.85.052706
http://dx.doi.org/10.1103/PhysRevA.85.052706
http://dx.doi.org/10.1103/PhysRevA.85.012712
http://dx.doi.org/10.1103/PhysRevA.85.012712
http://dx.doi.org/10.1088/0953-4075/43/20/205201
http://dx.doi.org/10.1088/0953-4075/43/20/205201
http://dx.doi.org/10.1088/0953-4075/44/13/135201
http://dx.doi.org/10.1088/0953-4075/44/13/135201
http://dx.doi.org/10.1103/PhysRevA.83.062708
http://dx.doi.org/10.1103/PhysRevA.83.062708
http://dx.doi.org/10.1088/0953-4075/40/21/013
http://dx.doi.org/10.1063/1.1662796

32 % R  Acta Phys. Sin. Vol. 65, No. 3 (2016) 033401

Theoretical studies of dielectronic recombination for
Au3*t ions®

Fu Yan-BiaoY?" Wang Xu-Dong"? Su Mao-GenY? Dong Chen-Zhong"?

1) (Key Laboratory of Atomic and Molecular Physics and Functional Materials of Gansu Province, College of Physics and
Electronic Engineering, Northwest Normal University, Lanzhou 730070, China)
2) (Joint Laboratory of Atomic and Molecular Physics, Northwest Normal University and Institute of Modern Physics of Chinese
Academy of Sciences, Lanzhou 730070, China)

( Received 8 September 2015; revised manuscript received 17 November 2015 )

Abstract
Dielectronic recombination (DR) rate coefficients of complex structure ions are very important for spectral simulation
in some application researches, such as nuclear fusion and extreme ultraviolet lithography. Theoretical calculations are

made for dielectronic recombination rate coefficients of Au?**

ions by using a flexible relativistic atomic code. Influences
of excitation and radiation channels, configuration interactions, and decays to autoionizing levels possibly followed by
radiative cascades (DAC) on DR rate coefficient are analyzed. The contribution of DAC is evident. The total DR
rate coefficient is greater than either the radiation recombination coefficient or three-body recombination coefficient for
electron temperature greater than 1 eV. In order to facilitate simple applications, the total DR rate coefficients for the
ground state and the first excited state are fitted to an empirical formula. These results should be useful for further

analyzing the DR process of complex structures ions.
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