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Abstract

Atomic processes in generating population inversion in collisionally-pumped X-ray lasers

are described.

various experimental conditions are discussed.

in compensating X-ray refraction in the amplifying plasmas.

The amplification properties of the /= 0-1 line in neon-like ions under

It is shown that curved targets are effective

By multiple, short pulse

irradiation of the curved targets, pumping efficiency has been significantly improved and

amplification at shorter wavelengths in nickel-like ions has been obtained.

Recent result by

Rocca et al. on soft X-ray amplification in a capillary discharge is briefly mentioned.
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Fig. 1 Simplified energy level diagrams of neon-like

(left) and nickel-like (right) ions.

Wavy lines

and straight lines correspond, respectively, to
collisional and radiative processes. (Although
each process consists of excitation and deexcita-
tion processes, only one of them is shown for

simplicity.)
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Fig. 2 Detailed energy levels of 3p and 3s excited states
of neon-like germanium. Soft X-ray amplification
has been observed in the 5 transitions shown in
this figure.
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Fig

. 3 Ray traces of the X-ray laser propagation in flat

(left) and curved (right) slab targets. A wave-
guide is formed with the plasma in the curved
target.
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Fig. 4 Temporal changes of the intensities of the
germanium laser: (a) /=0 — llineand (b) J=2

— 1 line.

The solid and dotted lines correspond,

respectively, to the data obtained with the curved
target and the flat target.
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Fig. 5 Time integrated spectra of the germanium laser

pumped with a single, 1 ns pulse (upper figure)
and double, 100 ps pulses (lower figure).
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Fig. 6 Wavelengths of the X-ray laser lines in nickel-line
ions observed at LLNL (O, & and at ILE, Osaka
(®, &)
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