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ABSTRACT  The various recombination processes in Na- like Cu laser- produced
plasna are studied The lower tenperature three- body recom bination pumping scheneof Na

- like Cu oft X- ray laser isgiven in theory.
KEYWORDS Na likeCu oftX- ray laser, Pumping schemeof three- body recom-

bination, L aser- produced plasna
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1T.= 508/ Cu™ cu® 40

N,=10"cm™
R:/(an’s )
Table 1 The three- body recanbnation rate 30
coeff icientsfran ground state of Cu™* _
to levelsof Cu™ atTe= 50&/ -
E three — body
nl R nl R nl R+ To 20
3s 5 302E- 155g 5 545E- 13 7g 2 130E- 12 :5
3p 1 822E- 14 6s 1 055E- 13 7h 2 604E- 12 0 dielectron .-
3d 3 679E- 14 6p 3 383E- 13 7i 3 O78E- 12
4s 1 878E- 14 6d 6 115E- 13 8s 3 503E- 13
4p 6 237E- 14 6f 8 900E- 13 8 1 105E- 12 . =
4d 1 183E- 13 6g 1 150E- 12 8d 1 954E- 12 0 100 200 300
4f 1 759E- 13 6h 1 406E- 12 8 2 815E- 12 T/eV
5s 4 884E- 14 7s 2 011E- 13 8g 3 634E- 12
5 1 588E- 13 7p 6 386E- 13 8h 4 443E- 12 Fig 1 Comparion of recombination
5d 2 924E- 13 7d 1 140E- 12 8i 5 251E- 12 rate coefficients
5f 4 291E- 13 7f 1 650E- 12 8j 6 O60E- 12 1
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THREE- BODY RECOM BINATION PUM PING

LHBEM EOF Na- L IKE Cu OFT X- RAY LASER
Zhang Ying, ZhuQiren, and Pan Shoufu
Institute of A tamic and M olecular Physics, Jilin U niversity, chengdu, 130023
Shi Guizhen
Changchun Institute of A pplied Chenistry, chineseA cademy of Sciences, 130022

From the calculationsof the rates dependence on electron tenperature Te for three- body recombina
tion, radiative recom bination and dielectronic recom bination from the ground state of Cu™* to 1525°2p°6g of
Cu™ , wegive the lowv temperature three- body recombination pumping schemeof N a- like cu oft x- ray
laser The reaultsin Fig 1 show that the pumping scheme are highly temperature dependent W hen Te<
150ev , the three- body recombination rate increases rgpidly asT e.decrease In themeantime, the radiative
recom bination rate juse increases slow ly and the dielectronic recom bination rate decreases sharply w hich can
be omitted Therefore, the three- body recombination ismain recombination process in lov temperature
plasna On theother hand, when T.> 160e/, the dielectronic recom bination process dom inatesover the
other Wwo processes and becomes themain recombination process in high tenperature plasna In Table 1
to the statesof Cu™. The

w e give the ratesof three- body recombination from the ground state of Cu™**

reaults show that the three- body recombinationw ill prior populate the high excited levelsw ith largen and
L

In conclusion, the schameproducing ft X- ray laser in lowv temperatureplasnaproduced by adiabatic
expanding and rgpid cooling method is three- body recom bination pumping W e can improve the gain by
low ering the electron temperature and increasing the electron density.
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