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Theoretical study of KLLL dielctronic recombination process

for Helium-like tungsten ions
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Abstract: By using the program package of GRASP and FAC which are based on the multiconfiguration
Dirac-Fack method, the resonant energy, radiative decay rates, autoionization rates of the doubly excited
states 1s2ls!” and the corresponding dielectronic recombination(DR) cross sections have been calculated for
He-like tungsten ions. It focuses on the influence of the Breit interaction on the DR cross sections.
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FAC NIST 5 NIST
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1
Tab 1 Excitation energy and ionization energy of Lithiunrlike tungsten ions
/eV /eV
GRASP FAC NISTH? GRASP FAC NISTH?
1s*(0)2s 1 9687. 10 19 687, 02 19 686. 74
15*(0)2py )2 194. 9 198 8 193. 30
15*(0)2ps)» 1695. 8 1 700. 8 1 696. 20
, 2 4 eV . He5 ., FAC
3 FAC GRASP 23 eV
GRASP s FAC GRASP
b b
Breit ) )
3 s
s He5 , FAC GRASP . DR , DR
; Hel, He3, He5, He7, He9, HelO,
2 Breit , FAC GRASP
Tab 2 Resonant double excitation states , He3, He5., He9, HelO
of Lithiumr-like tungsten ions FAC GRASP
4% . Hel, He7?
Hel [1525"]1 2 He7 [(152131 2)121032];2 10% 9%. Breit ,
He2 [(1825)121)12]12 He8 [(1521)12)12[)32]1'2 Hel 4%’
He3 [(1525><>2P| 2]1 2 He9 [(1529|'2>02P52]32
Hed [(1825),2ps2 1) HelO [(1s(2ps;»)5 s Hel. FAC GRASP
Heb5 [(1523)021332]32 Hell [(15(2[3:42)%]32 Q% Breit
He6 [(152p1 2)12p3'2132 Hel2 [(18(29&2)%]12 N Breit
3 (eV).
Tab 3 Resonant energy(eV), DR strength and auto-ionization rates of resonant double excitation
states for lithium-like tungsten ions
/eV DR /(X10"%*cm?+eV) /(X110 s71)
. FAC GRASP FAC GRASP FAC GRASP FAC GRASP
FAC GRASP (B+0O) (B+0O) © © (B+0O) (B+0O) © ©
Hel 39 196 39 200 3. 19 2. 90 2. 43 2. 21 35. 32 33. 89 24. 62 22. 60
He2 39 251 39 253 0. 73 0. 72 0. 01 0. 02 5. 85 5. 76 0. 11 0. 17
He3 39 414 39 417 4. 77 4. 59 3. 14 3. 17 40, 00 38. 24 25. 88 25. 75
He4 40 913 40 916 0. 12 0. 12 0. 55 0. 53 1. 00 0. 95 4. 57 4. 36
He5 40 979 40 956 3. 69 3. 46 2. 66 2. 69 15. 73 14. 72 11. 25 11. 46
He6 40 981 40 982 0. 38 0. 35 0. 08 0. 22 1. 58 1. 46 0. 33 0. 90
He7 40 982 40 983 3. 85 3. 53 4, 01 3. 84 10. 72 9. 78 11. 17 10. 61
He8 41 014 41 017 0. 12 0. 11 0. 02 0. 02 1. 00 0. 95 0. 15 0. 16
He9 41 054 41 058 2. 60 2. 53 3. 55 3. 25 10. 82 10. 51 14. 81 13 44
Hel0O 42 541 42 540 2. 28 2. 24 1. 85 1. 80 6. 59 6. 48 5. 35 5. 16
Hell 42 603 42 606 0. 50 0. 48 1. 02 0. 93 2. 17 2. 07 4. 40 3. 96
Hel2 42 636 42 637 0. 45 0. 42 0. 32 0. 28 3. 88 3.59 273 2. 41
: (B+O) Breit , (O Breit
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Fig 1 The DR cross section of Heliunrlike tungsten ions
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