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Fig.1 Absorption spectra of the crystals (a) Cr®*” . YAB and (b) Cr*~ ; YGAB (Ga is 25 at. % in the
initial mixture. ). The peak of U band of Cr'* : YGAB crystal is at wavelength about 10 nm
longer than that of Cr’* . YAB crystal. It seems that Cr'" ; YGAB crystal is suitable for LD

(laser diode) pumping.
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Fig. 3 Fluorescence spectrum of Cr*~;: YGAB
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Fig. 2 Fluorescence spectrum of
Cr'": YAB (Cr concentration was
0.5 at. % in the initial mixture)
crystal. A CW He-Ne laser was

used as the pumping source.

"’i
2 K

Schematic energy states of Cr’” ions in

octahedral crystal fields



3/ XA AT EEEBOGRN CoOT YAB I Cr'*  YGAB R NERHENBR 13

RIGHTEEZRAAARHREBNBETRENREFRNRERLESE KN
¥R Cr’" . YAB Sh ik 048 5T B i HAE Y 0. 8X 107" em’,Cr*™ : YGAB & {Afy AT BE i+ &
R 1.6X107 " cm®, XEFIKE) oX v HBE/NF Cr'~:LiCaAlF, & & ##H {H (0. 63:0. 65:

1)6

Tab.1 Comparison of emission cross section and emission lifetime.

* Ga is 25 at. &% in the initial mixture.

peak emission

emission lifetime

cross section reference
6( X107*cm?) wps)

C!*:YAB 0.8 170 this work
CI*:YGAB 1.6 87 this work
C!* :BeAl,O, 3 . 260 6.7
C!* :Garnet family 0.36—1.6 86—241 8
C:* ;LiSrAlF, 5 67£5 9
C:* :LiCaAlF 1.23 175 5
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Fig. 5 Experimental setup for the gain measurement.
Gain was measured by pump and probe method. A
pulsed DCM dye laser (630 nm, 80 mJ, 10 ns, 10 Hz)
was used as the pump source and a CW mode-locked
Ti:sapphire laser (744-852.5 nm, 1 ps, 82 MHz) was
used as the probe. The path length of the Cr'* : YAB

crystal was 2.5 mm.
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Optical Characterization of Cr** . YAB and Cr*t . YGAB
Crystal for self-frequency-doubling Laser

Zhenlin Liu

(Photodynamics Research Center, The Institute of Physical and Chemical Research,
Nagamachi Koeji 19-1399, Aoba-ku, Sendai, Miyagi 980, Japan)

Abstract

Cr*" : YAB and Cr*" : YGAB crystals have broad fluorescence spectra ranging from the
red to near-IR region. The optical gain of Cr®~ ; YAB crystal was measured in the range from
744 nm to 852. 5 nm. The maximum single-pass gain was 1. 9 at 820 nm. Second harmonic
generation in the UV region (375 nm) was obtained by a Cr® : YAB crystal with the
conversion efficiency 1.5 times as high as that of LBO crystal.

Key words:Self-frequency-doubling, UV laser, Cr’**-doped crystal
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