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High-peak-power and short-pulse laser with a
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Abstract: A compact diode-end-pumped passively Q—switched laser was built up with a Yb:YAG/Cr'*:
YAG/YAG composite crystal for generating a high-peak-power and short-pulse laser at 1 029 nm. The
affect and mechanism of pump power and initial transmission on output pulsed performances were
studied. By experimental comparison, it is found that the composite crystal with initial transmission of
85% gets the best pulsed performances, which the pulse peak power reaches to 87 kW with pulse width
of 3.14ns at incident pump power of 7.2 W. Moreover, variation of output spectrum with incident pump
power is studied, which reveals that this composite crystal has good thermal property. Therefore, both
bonding nondoped YAG crystal and using low initial transmission can contribute to high-peak-power and
short-pulse laser output.
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Fig.1 Experimental configuration of the laser with a

Yb:YAG/Cr**: YAG/YAG composite crystal

Tab.1 Main parameters of the laser

Coating/other

Shape/size/mm
parameters

Yb:YAG/ Ax4Ax(5+2+2), AR@940&1 030 nm,
Cr'*:YAG/YAG T,=85% 5at.% Yb—doped
Lenl Focus=25.4 -
Len2 Focus=50 -
Ry 130 m>99.8% ,
M1 Plane ;:: 99, 7%
M2 Plane T 30 mm = 20%
Ty 30 mn>99.5% ,
Flt Plane ]}::w S00%
L1 12 -
L2 11 -

A R Yb:YAG/Cr* :YAG/YAG #4581 o~
4 mmx4 mm, 2K Omm, H ¥ 5 4 i Yb:YAG
K 5 mm, 5% 5 55 i 0 %0, T Ar AR R i i Crt:
YAG Fy 8 shid Q W JF K, KJE 2 mm,85% ) 4] If i
1 R(To) o 53 AN TER U 1 YAG §hik 2 mm K, ]
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Fig.3 Pulse profile and pulse train at incident pump power of 7.2 W
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Fig.4 Repetition rate varying with increasing incident pump power
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Fig.5 Pulse width varying with increasing incident pump power
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Fig.6 Peak power and pulse energy varying with increasing

incident pump power
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Fig.7 Optical spectrum at different incident pump powers
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