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Energy storage optimization of grazing incident Nd:YVOQO, slab

oscillator pumped by pulsed laser diode

Li Zhitong, Yu Haoyang, Cheng Siqi, Jiang Menghua, Hui Yongling, Lei Hong, Li Qiang
(Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Parasitic oscillation in the slab amplifier affects the efficiency of laser amplifier and reduces
the stored energy of slab crystal. The surface of Nd:YVO,, gain of grazing incident slab amplifier was
processed to suppress the parasitic oscillation in the slab and improve the energy storage ability of slab
crystal. Through ion sputtering method, the germanium was plated on top and bottom surface and the
back surface to suppress the parasitic oscillation. In germanium plated and without germanium plated
conditions, the slab oscillator’ s output characteristics were compared between free oscillation and Q —
switched mode, threshold current reduced 15% in plating germanium slab oscillator, and the stored energy
improved 86.9%. The beam quality, pulse duration and spot pattern of plating germanium slab oscillator
were basically the same to without plating germanium slab oscillator in Q-switched mode. Experimental
result indicates plating germanium on the face of slab is an effective method to suppress the parasitic
oscillation and improve the energy storage ability of crystal.
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Fig.3 Plating Ge slab
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Fig.4 Oscillation of spontaneous radiation in the horizontal

direction inside the crystal
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Fig.5 Oscillation of spontaneous radiation in the vertical

direction inside the crystal
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Fig.6 Output energy free oscillation
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Fig.7 Output energy with Q—switch
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(a) Beam quality of the oscillator using plating Ge slab in X, Y

® Data point
R + Focus diameter
gl' —Poly fit line
S
ok . . , O
80 90 100 110 120 130 140
z/mm
2

® Data point

+ Focus diameter
—Poly fit line

(b2)
80 90 100 110 120 130 140
z/mm

(b) RPEEM LR % X, Y J5 19 YOG PR o it

(b) Beam quality of the oscillator without plating Ge slab in X, Y

Pulse width average 70.56 ns
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(e) Beam spot shape with Ge
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Fig.8 Output parameter of different slab oscillators
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