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Fig. 1. Recombination scheme for hydrogen-like car-
bon.
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Fig. 2. Collisiona] excitation scheme for neon-like se-
lenium.
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Fig. 3. Schematics of resonant photoexcitation scheme.
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Since the inception of the idea to develop an X-ray laser in 1960’s, a rapid progress to demonstrate
soft X-ray lasers in the wavelength region below 300 A has been made during the last ten years.
Among many prospective proposals, the recombination scheme and the collisional exitation scheme
have been most successful in achieving a significant gain. An appreciable single-pass amplification
was achieved at 182 & from CVI ions using the recombination scheme and at 206 and 290 A from
the Se XXV ions using the collisional excitation scheme. The current research on X-ray lasers emphasi-
zes the enhancement of amplification upto saturation and the extension of operating wavelength to
shorter wavelengths, especially to the water window region between 23 and 44 A X-ray lasers are
expected to open many application fields, such as X-ray laser microscopy, X-ray holography, X-ray

lithography, and more, in the near future.



