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Fig.4 Pulse energy versus pumping power for different

output coupler transmission T

5

—a-T = 12%
] —a-T = 60%
ol
T ~
-]
4
&
o 1 L . : ' 7
Pump powsr(W

Fig.5 Pulse repetition rate versus pumping power for different

output coupler transmission T
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R L Table 1 Related parameters in Eqs. 1 ~ 7
T P, N parameters value
l, GaAs a o simulated emission cross-section 2.5x10° "% em®
. = spontaneous fluorescence lifetime 98 ps
GaAs EL2 [ length of the laser rod 5 mm
a t, round trip time in cavity 1 ns
a=c" NN-N" +5° N* 3 hy photon energy 1.86x107" ]
NG EL2 N wy/w, ratio of the spot size at the laser rod
o . and the spot size at the GaAs wafer 1.1
+ +
EL2 6 0o EL2 6" EL2° absorption cross section 1.0X10 ' cm?
EL2* 1 B o EL2" absorption cross section 2.3x107"7 ent’
12 o free-carrier absorption cross section 6x107"% em?
B two-photon absorption coefficient 26 cm/GW
B = 6phwcl, wylw, *In q 4 [, length of GaAs wafer 580 pm
3 i y N’ total EL2 density 1.2x10" em ™’
N initial ionized EL2" density 1.4x10" em™?
n, GaAs Y electron-hole recombination coefficient 2.0x 10" em’s™!
71 hole-EL2 recombination coefficient 1.9x10 % em®s ™!
7 electron-EL2" recombination coefficient3.4 X 10 "' em®s !
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Abstract

which a GaAs film is used as the saturable absorber. The pulse width pulse energy and pulse
repetition rate of different output coupler are measured. At 4 W pumping power stable laser pulse
as short as 30 ns with 8 pJ energy and 60 kHz pulse repetition rate can be generated with this
laser. Meanwhile the Q-switching dynamics is theoretically studied based on the rate equations.
Some phenomena generated in the laser are analyzed.

Key words GaAs passive Q-switching Nd:YVO, laser

A passively Q-switched laser diode end-pumped Nd: YVO, laser is demonstrated in



