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Table 1 Theoretical calculation and experimental measurement of the dielectronic recombination of Au
c’ c Aewp /0. 1 nm e /0.1 nm go Abe/10Ms™ go Abe /10Ms! F,/10"s™!
3d"4s  3din4s6f;) 3.200 3.197 1.233 7.513 0. 847
3d"4p 3d3,, 4p61s), 3. 200 3.197 1. 145 22.54 0. 872
3d%4d 3dj,,4d6f;), 3.200 3.197 44,74 37.59 16. 34
3d"4f 3dj,, 41615 3. 200 3.200 111.3 52.52 28.54
3d"4s 3d2,, 4561, 3.274 3.273 1.233 7.513 1. 211
3d"4p 3di,, 4p6if; ) 3.274 3. 274 1. 145 22.54 1. 246
3d'°4d 3di,4d6f;), 3.274 3.274 44,74 37.59 23.35
3d"4f  3di, 4161, 3.274 3.277 111. 3 52.52 40.78
3d"4s 3d3,,4s5f;), 3.626 3.625 2.990 14.78 1.99
3d"4p 3d3,, 4p51;), 3.626 3.625 2.089 44,37 1.596
3d'4d 3d3j,,4d51;,, 3.626 3.625 85.78 74.00 31.78
3d"4f 3d3,, 41585, 3.626 3.629 230.0 103.2 56.98
3d"%4s 3d2,,4s51;), 3.718 3.721 2.990 14.78 2.842
3d"4p 3d2,, 4p5£;), 3.718 3.720 2.089 44, 37 2.280
3d%4d 3d2,,4d58;, 3.718 3.722 85.78 74.00 45. 40
3d'4f 3d:,, 4151, 3.718 3.725 230.0 103. 2 81.40
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Table 2 Theoretical calculation of ionization rates and radiative transfer rates of Cu-like Ta ion
g At /107 o Al /107 ge At /107 !
C':3d"4fnl C.3d" C":3d"nl C”.3d"4f
By J. Bauche By this work By J. Bauche By this work By J. Bauche By this work
3d’4d4f 212.0 202.0 132.0 118.0
3d’4f* 302.0 172.0
3d”4f5s 4.8 5.4 26.8 24.0
3d”4f5p 4.4 4.8 80. 3 71.9 2.0 1.4
3d’415d 64.0 62.0 134.0 120.0
3d” 4f5f 207.0 219.0 187.0 168.0 79.0 67.0
3d’4f6s 2.5 2.8 26.9 24.1
3d”4f6p 2.5 2.8 80. 7 72.2 1.0 0.7
3d’4f6d 30.0 30.0 134.0 120.0
3d’ 416f 101.0 106.0 188.0 168.0 41.0 34.0
3d°4{7s 1.5 1.7 26.9 24.1
3d”417p 1.5 1.7 80. 8 72.3 0.6 0.4
3d’417d 17.0 17.0 135.0 121.0
3d74{7f 58.0 61.0 189.0 169.0 24.0 20.0
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| ’ Fig. 1 Theoretically calculated configuration-averaged
3 rate coefficients of the 3d'°-3d”nl/5{-3d'°n/ dielectronic
Au 34" nl- recombination(DR) of Ni-like Au ion and the 3d'9n/-3d'ni5f
s’ nidf ’ i = ds 4p ’ electron collisional excitation(CE) of Cu-like Au ion
1 Au Ni 3d'°-3d? nl5f-3d'nl
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Dielectronic recombination and electron collisional excitation in high-Z plasmas

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

Abstract: In this paper. the quasi-relativistic Hartree-Fock-Relativistic atomic structure code and the unresolved transition
array model were used to calculate the dielectronic recombination rate and the electron-ion collisional excitation rate of two high-Z
elements: Au and Ta. The calculated results show that for 3d'°-3d’4/5{-3d"* 4/ dielectronic recombination of Ni-like gold ion and
3d'°4/-3d° 451 electron collisional excitation of Cu-like gold ion, the dielectronic recombination rates tend to rise and the collisional
excitation rates tend to fall when electron temperature increases. Furthermore, electron collisional excitation contributes more to
the line emission of 5f-3d transition than dielectronic recombination.
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