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A new, highly reproducible crystal growth technique for high quality fluorides has been developed. A series of
Ce-doped fluorides free from cracks and inclusions, including LiCaAlFg, LiSrAlFg, LiYFy, and LiLuF,, have
been grown for UV laser applications. The effective distribution coefficient of Ce in each crystal has been
determined. 60-mJ pulses at 289-nm were generated using Ce:LiCaAlF; single crystals. Un-doped LiCaAlFg

single crystal exhibited extended transmission to 112 nm.
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Fig.1 As-grown Ce-doped LiCaAlF; single crystal grown
under Ar atmosphere (a) and as-grown wafer cut per-
pendicular to the growth axis (b).
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Fig.2 A SEM image of a cross-section of the as-grown crys-
tal with foreign substances on the crystal surface.
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Fig.3 Crack and inclusion free as-grown LiCaAlFj single
crystal doped with Ce and Na.
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Fig.4 Crack and inclusion free as-grown LiSrAlFg single
crystal doped with Ce and Na.

Fig.5 Ce,Na:LiCaAlFg wafer cut parallel to the growth axis
of the crystal with inclusions.
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Fig.6 As-grown Ce,Na:LiCaAlF¢ crystal with impurity
phase at the bottom of the crystal, and large crack
parallel to the growth axis. Solidification fraction is
70 %.

Fig.7 1-inch size as-grown Ce,Na:LiCaAlF single crystal
free from cracks and inclusions.

549



3
A
25 [ et ——e
2 -
Crystal with inclusion
— Crystal without inclusion

-
T

e
(8]
T

Absorption coefficient (cm!)
&

0
4000 3800 3600 3400 3200 3000
Wavenumber (cm™)

Fig.8 Absorption spectra of Ce,Na:LiCaAlFg single crys-
tal in IR wavelength region.
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Fig.9 Experimental setup of the Ce,Na:LiCaAlFg laser os-
cillator pumped by the fourth harmonic of a Q-
switched Nd: YAG laser.
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Fig.10 Laser output energy as a function of absorbed pump
energy in a Ce,Na:LiCaAlFg sample.
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Fig.11 Experimental setup of a high-energy Ce,
Na:LiCaAlFg laser.
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Fig.12 Absorption spectra of LiCaAlF4 and LiSrAlF,
single crystals in UV wavelength region, compared
with that of CaF, single crystal.
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Fig.13 Crack and inclusion free as-grown LiYF, single
crystal doped with Ce.
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Fig.14 Crack and inclusion free as-grown LiLuF, single
crystal doped with Ce.
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Fig.15 Absorption spectra of doped LiYF, single crystal
in IR wavelength region.
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