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Fig. 1 The time-integrated speetra on Kodak 10101 film measured with a transmission
grating spectrograph along the axis of a 20-mm-long Si plasma,. Shot No. 89112202
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Fig. 2 Mierodensitometer traces of the Fig. 3 Spatial profiles of the various
speetra in Figure 1 wavelength X-ray emission
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Abstract

This paper presents our experimental investigation on the ocharacteristics of
laser produced silicon plasma column as an X-ray gain medium in which the soft
X-ray spontaneous emission amplification is demonstrated succesfully. It is found
that the soft X-ray emission from 5A~ 1004 of the plasma under this condition i3
mainly contributed from the He-like (8i***) ions to Li-like (8i''*) ions recom-
bination radiation and the Li-like ions n=3—n=2 transition emission and the
strongest emissions occur at about 130um from the target surface, with the corres-
ponding electron density 3 x10*°/em?. The average ratio of the He-like ions to the
Li-like ions on the 18%3d level is about 36. The reabsorption of the Si*'* 1s"3d—1s"2p

;ransition is also observed of experimentally.

Koy words: Irser-produced plasma, X-ray-laser gain medium, transmission

grating spectrograph.



