6k Hel

bl W ot

2009 4 8 1 CHINESE JOURNAL OF LASERS August, 2009

XEHS: 0258-7025(2009)08-2130-05

BaWO, il I By R 28052 Bhi 2 10t
IER HAB KA BAA! FHE ROE IR I3

(1 IR KA A R KB S %, IR Thr 250100)
PR RAEE P RHEERORBT SRS . L4 BEF 250100

AME CRAESYGE ) ST BaWO, &K 0 5 202 R 2 HUR (SRS) . X 4l38 0% Ry 532 nm Bz B2 Bk
PRI AR T 5 g% W 4G 5 87 46 (559. 64 nm, 590. 26 nm, 624. 42 nm, 662. 76 nm, 706. 18 nm) Fl 3 2% T W7 4E 75 4 &
(463.42 nm,484. 24 nm,507. 04 nm) , Wit T BaWO, & K25 F A S FlUF 115 26 04 B (8 A3 45 3R B0 32 Bchs 2 U Y
AR BOR T IS T80, M HEE Y 355 nm B RP IO Ik i g WL £ 2 3 T 46 5 T 4R (366. 52 nm, 379. 40 nm,
393. 22 nm) AR 4G — TG T T LR 1 kA2 1 (R4S B AH B A B 4 25 0451, 82,7 em/GW S8 R B BaWO, Fhik R
A oA GEC I BLSE BB RE 013 Y 48 R PO A A B AE W BT OGP A T T 3RS B
KR AN WL B WU AT s BaWO, A 1 5 R B R HR AR

hESES  0437.3 XEFRIRE A doi; 10. 3788/CJ1.20093608. 2130

High Efficiency Stimulated Raman Scattering of BaWO, Crystal
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Abstract High efficiency stimulated Raman scattering (SRS) of BaWO, crystal was realized by an ultra-cavity
single-pass configuration. When the pump source is 532 nm picosecond laser, five Stokes lines (559.64 nm,
590.26 nm, 624.42 nm, 662.76 nm, 706.18 nm) and three anti-Stokes lines (463.42 nm, 484.24 nm,
507.04 nm) are observed. The SRS thresholds and Raman gain coefficients for different scattering lines are
measured, and the total conversion efficiency reaches 78%. When the pump source is 355 nm picosecond laser,
three Stokes lines (366.52 nm, 379.40 nm, 393. 22 nm) are observed, and according to the pump threshold of the
first Stokes line the Raman gain is obtained as 51.8+ 2.7 cm/GW. Experiments have shown that BaWO, crystal
possesses advantages of easy growth, wide transmittance spectrum, high optical damage threshold. and large gain
coefficient, which indicates this material will have important applications in generation of whole wave-band visible lasers.
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and c-axis

T BaWO, iy = iR E O il 2 fros . Hrp
800 nm it T 1) W 3l & i1 T I 6 1% A 19 PR Sk B i
LAY . TR 25 S0 BaWO, 54 1435 1 58 % FR Ry
260 nm, KPR K F3200 nm., P I 0] 78 48 96 9 K

[l P S B L 2 OGRS
100
§ 80_(/" ~—AM
<]
§ 601
E=1 BawO
g 40 !
2 201 2=260 nm
/

500 1000 1500 2000 2500 3000
Wavelength /nm

Kl 2 BaWO, dh &Ry ZE 36T

Fig. 2 Transmittance spectrum of BaWO, crystal
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Table 1 The first Stokes SRS threshold and gain coefficient of BaWO, crystals with different lengths

Crystal Crystal Average power of Raman Gain
direction length /mm pump laser /mW threshold /(MW /cm?) coefficient /(cm/GW)

20 1.47 623. 89 20.0

¢ 50 0.58 246.16 20.3

30 1.04 441. 39 18.9

‘ 50 0. 60 254. 65 19. 6
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Fig. 4 Energy curve of the first Stokes Raman laser
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Table 2 SRS spectral compositions of BaWO, crystal

Pumping condition

Stokes and anti-Stokes generation

Raman shifting

Ar /pm Pumping geometry ~ Wavelength /pm Line Attribution interval /em ™!
0.53202 KI|C,, E/C, 0.46342 AS; wi T 3wr 927.8
0.48424 AS, wr T 2wr 927.8
0. 50704 AS, wi T wr 926. 8
0. 53202 At wr
0. 55964 S Wi wr 927.7
0. 59026 S, wi — 2wR 926.9
0.62442 S; Wi — 3wr 926. 8
0.66276 S, wi — 4wr 926. 4
0.70618 N wi — Swr 927.7

# 3 a i 50 mm £ BaWO, fb 452 BP0 2 i 518 5 3 35
Table 3 SRS threshold and gain coefficient of a-cut, 50 mm BaWO, crystal (A;=532.02 nm, K1 C,, E//C,)

Line AS, S S, S Sy
SRS threshold /(MW /cm?*) 831. 84 246. 16 441. 26 1188. 35 1315. 68
Gain coefficient /(ecm/GW) 6.0 20.3 11.3 4.2 3.8

F 4 BaWO, ik 355 nm BOGHNIZ 32 8CR S BUR G 4L AL
Table 4 SRS spectral composition of BaWO, crystal pumped by 355 nm laser

Pumping condition Stokes generation Raman shifting

At /pm Pumping geometry =~ Wavelength /pm Line Attribution interval /em ™!
0.35447 K1C,. E//C, 0.35447 At wr
0. 36652 S, @ —wr 927.5
0. 37940 S, Wi — 2ax 926. 2
0.39322 S, Wi — 3ax 926. 4
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Table 5 SRS threshold and gain of BaWO, crystals with different lengths pumped by 355 nm laser

Crystal Crystal Average power of Raman Gain
direction length /mm pump laser /mW threshold /(MW /cm?) coefficient /(ecm/GW)

30 0. 36 152.79 54,54

‘ 50 0.24 101. 86 19. 09

20 0. 57 241.91 51. 67

¢ 50 0.23 97. 61 51. 22
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