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Theoretical Sudy on hyperfine splitting of ground state of hydrogenlike ions
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Abstract : The hyperfine structures of the ground state of the hydrogenlike ions ,
Re™*  207ppdt+ 20982+ 203180+ gng 205T180* have been calculated in detail with the help of the multi-
configuration Dirac- Fock method. A good agreement isfound comparing the hyperfine slitting of the ground
state and the corregponding wavelength with previous experiments and other theories.
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Table 1 Hyperfine splitting energyA E and the corresponding wavelength A
A E(eV) A (nm) Ralative
lons I MM N
This work Experi ment This work Experi ment Error
W%+ 3.5  4.132(5) 1] 2. 19605 2.1645(6) 4] 564. 58 572.64+0.15 1.41%
4.173(27) ¥4 2. 2169 559. 27 2.42%
185Re™* 2.5 3.1871(3) [*3 2.7981 2.7190(18) 1% 443.10 456.05+0.3  2.83%
BTRe™* 2.5  3.2197(3) [ 2. 8262 2.7450(18) 1% 438.70 451.69+0.3 2.87%
207ppBL+ 0.5 0.58219(2) ¥ 1.2522 1. 2159(2) 19 990. 13 1019. 7(2) 2.85%
0. 592583141 1. 2746 972.73 4.83%
209g;j82+ 4.5  4.1106(2) 5.1887 5.0840(8) ! 238.95 243.87(1) 2.06 %
203780+ 0.5  1.6217(13)[*)  3.3024 3.21351(25) 8 375.44 385.82+0.03 2.69%
205780+ 0.5 1.6379(13) [  3.3354 3.24409(29) 81 371.72 382.18+0.03 2.81%
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Table 2 Comparison between different theoretical hyperfine splitting energiesand
exper imental results with the BW corrections
lons A Eep Method MM n] A Eynorr A Epw A Egr A Egr- A Eop

16586+ 2.1645(6) This work 4.132(5) 2. 19605 - 0.02470%) 2.17135 0. 0068
Ref. [4] 4.132(5) 2.1675 0. 0030
Ref. [18] 4.132(5) 2.1854 - 0.0195 2.1659(55)  0.0014
This work 4.173(27) 2.2169 -0.0249[17] 2.1920 0. 0275
Ref. [4] 4.173(27) 2.1888 0.0243

185Re™* 2.719(18) This work 3.1871(3) 2.7981 - 0.0429[17] 2.7552 0. 0362
Ref. [18] 3.1871(3) 2.7831 - 0.0341 2.749(10) 0. 0300

BTRe™* 2.745(18) This work 3.2197(3) 2.8262 - 0.0434[17] 2.7828 0.0378

07 ppBL+ 1.2159(2) This work 0.58219(2)  1.2522 - 0.0400 [6] 1.2122 0. 0037
Ref. [17] 0.58219(2)  1.2460 - 0.0252 1. 2208 0. 0049
This work 0. 592583 1.2746 -0.0534[18] 1.2212 0. 0053
Ref. [17] 0. 592583 1.2684 - 0.0257 1. 2427 0. 0268
Ref. [19] 0. 592583 1. 2687 - 0.0340 1.2347 0.0188

29gj82+ 5. 0840(8) This work 4.1106(2) 5.1887 - 0.1087[17]  5.0800 0. 0040
Ref. [20] 4.1106(2) 5.1622 - 0.0612 5.101(27) 0.0170
Ref. [21] 4.1106(2) 5. 1650 - 0.107(7) 5. 058(8) 0. 0260

20380+ 3.21351(25)  Thiswork 1.6217(13)  3.3024 - 0.06491[*1  3.23749 0. 02398

25180+ 3.24409(29)  Thiswork 1.6379(13)  3.3354 0.065655!1"] 3. 269745 0. 02565
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