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Fig. 1. Cylindrical geometry of plasma column.
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Fig. 2. Rectangular cross-sectional view of the plasma

column.

TE BN SR O B %1, 5 B 1k
Ira) A i 4 R R AR M BB, AR T REAE S5 B T4
F T Bl o IS A 3 B O BN S TR R I R T
FEE R B A B TR A C A TA BIOR S A 4%
PR, FEXPPE LT, S5 BT B 2% B A3 A 7R il
O B ARIIRG. % ok, A% IR STk [7—9] 1)
J5 952K FH DY R 22 330 X Y 28 R ASE 0L ot Fl 7 55 B
i, FRYE— L SCERIE BN E R S S TR S
£, FRATHU O AL H T3 N 1.3 x 1017 em ™3,
35 X A94R8 100 wm, Filce 4 i 3 25 R AN
0.5 cm~t. B 345 H T AR SCIE FH 1) T RN A
(7 A i 2. HL % AR B0 AL PR TVT R 23 310 A 0,
5%, 10%. F1EE T~ 5 6 F 2 Ai 1R W A LG 5
BIYfef 2 4 2 6 B0 LUK IR AR A % T 6 5 20 A7 F6 B
F BRHIE 52 A AER K, 1T LT B A A
(A A st R DA Bt 503 ' B 4 AT R R ) R

095201-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 65, No. 9 (2016) 095201

AE 171, DR BT P F 488 2 0 A Xof BT A 2 28 104 P — o
SE kY SRS
1.5 - - - - — 0.6
‘E 4 0.5
o
2 10t 104 -
= |
E Ny Jos B
: N B
3 Vidoo &
: 0.5 70
£ o1
b y
0 Il Il Il L 0
0 20 40 60 80 100
Radius/pm

K3 T A I 2 2 A1

Fig. 3. Electron density and gain profiles.
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Abstract

In this paper, intensity distribution of 69.8 nm soft X-ray laser pumped by capillary discharge is studied theoretically
and experimentally. In experiment, a main current of 11.5 kA is chosen to generate the plasma in a 35 cm long capillary
filling with Ar at pressures in a range of 14-16 Pa. The intensity distribution is characterized by two different components.
There is a big peak in the center of the intensity distribution profile, and its full width at half maximum divergence
is about 0.4 mrad. There are also two small off-axis peaks on the either side of the center peak, and the peak-to-peak
divergence is about 1.5 mrad. In theory, three different distributions of electron density are used to study the propagation
of Ne-like Ar 69.8 nm laser in a cylindrical plasma column. The spatial intensity distribution for the 69.8 nm laser beam
is calculated with the geometrical optics approximation. The results show that the center peak, which has such a small

divergence, could be attributed to the slight depression of electron density on the axis.

Keywords: 69.8 nm, capillary discharge, intensity distribution, electron density
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