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Abstract A diode pump high power and high efficiency Nd: YAG planar waveguide oscillator at quasi-continuous
mode is reported. The 1 mm X 10 mm X 60 mm planer waveguide is selected as gain medium. The plane-plane cavity
is built, and the output properties of the planar waveguide laser under different output mirror transmissions and
different pulse repetition rates are studied. Experimental results show that when the output coupler transmission is
79%, an average output power of 441 W for the 1064 nm laser is achieved under the pulse repetition rate of 500 Hz
and the drive current of 200 A. Under five different repetition rates, the maximum single pulse energy is 928 m],
and the effective optical to optical efficiency is 53.2% . The pulse waveform of output laser is consistent with that of
the pump laser, and both have a pulse width of 240 ps. The output power of the oscillator can be increased after the
system optimization.
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Fig. 1 Schematic of planar waveguide configuration
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Table 1 Single pump energy at different driver currents
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Fig. 3 Average output power at different output couplers

WU O RS TAE B A, L 100 Hz B8 42 55 21 500 Hz, X R[] bk o 5 52 0003 T 19 SO R 1k 2R A7
WEFE . P4 45 T AN () ok i o S04 T Ji 1 D) A< B B Kk o fifz REBRE A OC R . FT DU L 7R IX 5 b R A R
i D AR AR EE A A R MBI IO R L JF AR B R B G R e 7R AR 200 AL S R EE

SR WOGH I AP 2 SRR 92.8.182.,273,358 1 441 W,
5 25 1 AN TR) bk v e A2 0BT AC T Y B DK v B e R ER SRR O 100 Hz T BB, IR WS 5 FhE
BT 4 BRL VK e B ek L AR S R U 02 W R i B IDk e B ik B R A AR I v s A R B TR RO
100 Hz, TAEHH R 200 A I 13 3 d RS K b BB D 928 m], BRI 50.5 06 . % I8 B iz o' i 1 i R

0401001-3



L

95 %6 SEPR EATRRLLBORIE R T 53.20% . FEE AN 100 Hz I, 6B RCR T AR B B 4k B 2O
Wi K A . TEE AR N 40 A WEJEERR N 3300, BEAE A U AY 34 Dl ' 003 110 1 1 32 1 ¥
IBUIE L 7E 200 ARF L GG AR AT SR OR 15 35 AN T 12 705 AR 38, Jan 2R A48 2 i o il a2 e £ 2 R OO ROR A 2 A T
1o SR TS U A B AR A I SR T O R R R KR RO K E BE S 240 s s XoF R 14 B R 0
DA N3.9 kW, 200 A WA Rkt B2 N 6 BT s a il 48 filis I 0 BK 3l R A5 5, DK SE 8 240 s, b #EH
i O RS . ATLAE LAz e YR TS0 ) BT st BRI 35 Wk e At S I )M R O B TR
AL 8 ps, Mz PR AE E fay S, Ot A i IR AR E . PR Nd: YAG 12 Bt k% 4% b 80 bk i gt 7
IS )2 R - 18 5 5 Nd: YAG iR f 3X02E HUOh  fE RV B filis DR R R T Nd: YAG /M 5 1
gt A BEHAR Nd: YAG 51~ 2 A Kk 9, 36 i 1 g K oo S i (] R 0t P 0 9 41 4 v 7 il T4 3
TE4) o % 3 i 13 O 14 R I 2 238 I I ) A AR AR M AN BT 6 T s o AR 1 Ik e A S T S R A R I ) AR A
SEVE SR FH IR 57 1 T 985 308 U M D) 7 Al A B 45 90 B0 1 1R AR 95 1 0IR E F 2 BER A

500 55
—=— 100 Hz 1000
—e— 200 Hz
= 4001 _a—300 Hz E 800k '50§
= —v— 400 Hz & &
% 300F —<500Hz % 6001 , 145 .g
g v —a—100 Hz h%
= 200f 3 400} A ——200Hz 407
g . A 300 Hz Q
© 100} @ 200} g —v—400 Hz 350
% y 500 Hz
0 0 v ) —+0-0 efficiency 30
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000
Single pump energy /mJ Single pump energy /mJ
B4 ORROG T B R R i T 8 R &l 5 BRLbk v BE kG ERCR
Fig. 4 Average output power at different repetition rates Fig. 5 Single pulse energy and optical to optical efficiency
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