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Table 1 Upper and lower levels of the three laser lines of Ni like Ta 4d —dp transition

N nm Upper level i Lower level [
4. 483 3d%,3d24dYa( ] = 0) 36 3d323dS4p (T = 1) 8
5. 097 3d323dSa4dYa( ] = 0) 36 3dY,3d3Apia(] = 1) 1
7. 442 3d%23dYaddba( ] = 2) 24 3d453dYadpha(] = 1) 1
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Table 2 Excitation and recombination contribution factors to upper and lower levels of the three laser lines
by Nt like ion or Co like ion’ s ground levels at N.= 4 x 10* em™*?

T.=1keV T.= 2keV T, = 3 keV
i aie ai’ aig ary’ ary aiy
36 4.9 3 1. 7E-3 9. 6F-3 8. 4k-4 1. 1E-2 5.4F-4
24 7.8E3 1. 8E-2 1. 4E-2 8. 1E-3 1. 6F-2 5.0 3
1 2.8F3 4.2E-3 4. 8F-3 1. 8E-3 5.4F3 1 1E3
8 5.0F3 8. 8F-3 8. 413 3.5F3 9.5F3 2.1E3
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Fig. 1 Contribution factors to the upper level ( @) and to lower level ( ) of 4. 483 nm line by

ground states of Nr like ion and Cor like 1on
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The Theoretical Study of Ni-like Ta Collisional Excitation
X-ray Laser

Zheng Wudi Lan Ke
( Institute o Applied and Computational Mathematics, Bejing 100088)

Abstract The gains for the three 4d — 4p lasing transitions in Nr like Ta collisional excita
tion X-ray lasers are studied in this paper. The study shows that gain and inversion at 4. 483
nm and 5. 097 nm lines are mainly contributed by collisional excitation from the ground state of
Ni-like ion, while gain and inversion at 7. 442 nm are mainly contributed by both collisional
excitation from the ground state of N like ion and recombination from the groud state of Co- like
ion. In addition, the ionization rates from Cir like ion and Nr like ion in the important region
are of the same order, which leads not only to overionization but also to low fractional popula
tion of Nr like ion. The important role of autoionization and dielectronic capture in the ion pop
ulation is also discussed. Moreover, the effect of resonance lines reabsorption is studied by es
cape factor method. Finally, as a result of study, the optimum region for gain in N./ T, plane
at 4.483 nm laser line is: 7, =1~ 1.5keV, N, =(1~ 4) x 10" em™ .

Key words Nrlike Ta collisional X-ray laser, autoionization and dielectronic capture

(A&C), reabsorption of resonance lines





