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In 1974, Fisher [1] proposed the concept of utilizing single crystals to generate an incredibly small X-ray
laser. Yariv [2] calculated the lasing parameters in the single crystals to achieve distributed feedback. The
core of this laser lies in the resonant matching between the wavelength and the interplanar distance of
the crystal. Due to the strict requirements of crystal quality and stoichiometry, that theoretical
underpinning never made its way to an experimental system.

This work's long term objective is the experimental realization of such a miniature X-ray laser. "Rontgen
material" signifies crystals that are active as gain media. Detailed calculations on various "Rontgen
materials'" have been performed to evaluate the performance at various X-ray wavelengths [3]. From
those materials, one of the potential candidates was selected for this experimental work, namely Ho;0:s.
The calculated results provided the dimension for the single crystal, which turns out to be around 100 nm.
To create such a tiny crystal, we employed pulsed laser deposition (PLD) to grow an epitaxial thin film.
PLD is well known for its stoichiometry transfer and epitaxial growth of thin films [4]. This is most
important in our case. Ho,0s3 is a robust candidate to grow as a thin film due to its chemical stability.

ni~a, Distributed
~ Feedback
¢ & O —
C ¢ O —
8 ! ¢
S 8 8
S o L8
" “ L8

AN
‘ Pumping

Fig.1 Lasing principle of single crystal X-ray laser.
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