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Sum frequency generation of semiconductor laser based on
V-shaped spectral beam combining

Zhao Yufei'?, Tong Cunzhu’,  Wei Zhipeng'

(1. Key Laboratory of High Power Semiconductor Lasers, School of Physics, Changchun University of Science and Technology, Changchun 130022 , China;
2. State Key Laboratory of Luminescence and Applications, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Two 808 nm semiconductor lasers were combined by V-shaped spectral beam combining and locked
at 795.8 nm and 800.5 nm respectively. The output power and beam quality in the slow axis were improved
significantly. The sum frequency of semiconductor lasers was realized based on the laser source. A laser with an
output power of 6.5 W and beam quality of M*=2.2x18.5 was obtained by the spectral beam combining. The M* in
slow axis was improved by 30% and the combining efficiency was 83%. The sum frequency laser with 401.0 nm at a
power of 18.3 mW was obtained and the efficiency of sum frequency generation was 0.28%.

Key words:  diode laser, external cavity beam combining, high power, high beam quality, sum frequency

generation
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Fig. 1 Experimental setup diagram of sum frequency generation of semiconductor laser based on V-shaped spectral beam combining
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Table 1 Structure parameters of the diode lasers used
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wavelength/nm  length/mm  width/um content/(°) content/(°) reflectivity reflectivity/% polarization/%
808 3 120 75 15 2.5% 95 >95

2 KWERKRIH

TE 20 °C /K¥ EZhBEAT, AT 000 & 1 I ASF SAEOEE A iz I3 LG R eI SR
LA KOE R BT . 18] 2(a) AP BOGASTE B Bz 5 M/ EE VIR S 6T 5 AR DR BE I A B B e 42 .
MIKE L H 2 AR 10 A B, PINEOGES B Bz O 5 S DR BE A U T G Ok, Ao ik
8.3 W 1 6.5 W, AME IR G Y& AR N 83%, FME G G R 1% Ty 22 [ 1K 32 2 It Bl J2 S Ak 1 ) 3 45 2 R I 15
ZROCARECHR . B 2() HfH N Y 10 A BSOS P EOEE OGS, B BRI, & A0S B3 i e
L, 43T 795.8 nm Al 800.5 nm b, />R 3 1) 0f 7 A~ U8 8 DR Ik T BT 0 e L o AR EE L Ol
Y G 5 A LA SO AR 00 . DGR R 6B P SO AR TR S B VE T B TERE B B 18 2(0) sk S
RO BB 5 RS S 0P Rl R T A2 B A AR AL IR, b RTR] DL, A RO RS B s # (single
emitter fast) Fll/Nf FE VI B G155 WS (VSBC fast) B PR 7 ] D' o Bt £ DX M° i Fl, 3 185 I 22 2. 1% K, I 23 Wil 7
10 A B3R B K o GGG A a PRl o BT i R T8 is A7, B B 2, J B2 (8 B M s R 22 S B0
ANBOCARTE WAL K 58 2 G, /N EE VIR AP R 615 A 3BT A5 016 SR Pl G TR B i 5 A% G A IR OGS A R I .
{9 H 3z %% I G 24518 Ak Oy ) D' R B MP(single emitter slow ) A4S R A4 12 il > oK i 5 (VSBC slow ) ifi 5 FRL 37 48 im
B b s AR A, (G B A0 il O R T R A T AR RO AS A S e g RO R T R, 7RI AR 10 A
BF, B OGS F R A8 T 10 18 il Dy ) S TR B M2 ORGS0 O SR A A2 43 ik B 26 A 18.5, fR TR Bl U
] YA B B 43 R 0t OB AS, /N EE VR ] SR R B, 2 Sk RS A s O R T A5 B4R T, A
B SR BOCER /N BE VIR I SR OG3OS Rl AR R = T 30%.

9l - 30F . -
—- free running —m— single emitter fast
gl @ VSBC —e— single emitter solw
r 25} —a— VSBC fast
71 —<4— VSBC slow
20+
267
s 5t e Si15)
o 085
= al 506 E
i 1 i
ol 008 b 5
796 797 798 799 800 801 802 803
wavelength/nm i‘:ﬁ@‘
11— : : : : oL— : : : :
2 4 6 8 10 2 4 6 8 10
current/A current/A
(a) power characteristics of the two lasers under free running and (b) beam quality characteristics of the
combined by V-shaped external cavity spectral beam combining (VSBC) laser and the combined laser

Fig. 2 Experimental result
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Fig.3 Power of the blue output beam generated by SFG and characteristics spectral of the sum frequency generation
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