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Theoretical study of the dielectronic recombination
process of Ni""* ions”
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1) (Institute of Applied Physics and Computational Mathematics , Beijing 100088, China)
2) (Institute of Plasma Physics, Chinese Academy of Sciences,Hefei 230031, China)

(Received 28 September 2009 ; revised manuscript received 16 December 2009 )

Abstract

We studied the dielectronic recombination processe of Ni"* (3s) through the resonant doubly excited states

Ni'* (3pnl,3dnl) ( An = 0 ) using the Flexible Atomic Code ( FAC) which is based on a relativistic configuration

interaction method. We obtained the cross sections and the rate coefficients and compared them with the experimental data

and other theoretical results. The integrated cross sections through the resonant doubly excited states 3p,,10/ and 3p, ,11/

are in a good agreement with the measurements within the experimental errors. In combination with quantum defect theory,

we have found out that the radiative rates and the auger rates of the resonant doubly excited states involving high Rydberg

states obey a good scaling law, by means of which we obtained the integrated cross sections and the rate coefficients of all

the resonances close to the thresholds. A comparison of the series 3pnl and 3dn/ indicates that the rate coefficients of the

former are larger when the temperature is below ~100 eV, and are smaller when the temperature is higher.

Keywords: dielectronic recombination, FAC code, quantum defect theory, rate coefficient
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