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Abstract In order to study the plasma state for Ni-like Kr 32.8 nm laser, the atomic parameters of the Ni-like Kr
32.8 nm laser system are calculated with Cowan physical code. Based on the level parameters, the rate equations of
energy level are established and solved under the quasi-steady-state approximation. The relative population density
and the relative gain coefficient between the upper and lower levels of the laser are calculated with different electron
temperatures and electron densities. The influence of the sub-levels of 3d°4p, 3d’4d and 3d’4f configurations on laser
generation is analyzed as well. The optimum plasma state for Ni-like Kr 32.8 nm laser generation is obtained through
theoretical calculation. The best electron temperature is about 75 eV and the optimum electron density is about
10" ¢cm 7. These calculation results provide theoretical foundation for the experiment of Ni-like Kr 32.8 nm laser
pumped by capillary discharge in the future.
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Fig. 1 Schematic diagram of energy level transitions

in the Ni-like Kr 32. 8 nm laser system
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Table 1 Parameters of energy level transitions between the upper, lower and ground levels
Energy level transition g A /st AE /em™! A /nm
3d°4p 'P,~3d"'S, 0. 62566 3.051 10" 855078. 2 11.69
3d’4d 'S, ~3d"'S, 3. 97550 — 1159947. 4 —
3d°4d 'S, ~3d’4p ' P, 0.70514 4,371X10" 304869. 1 32. 80
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Fig. 2 Relationships between relative population density
and electron density under three different situations
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