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Stimulated Raman Scattering of GdVO, Crystal

Hu Dawei Wang Zhengping Zhang Huaijin Xu Xinguang Wang Jiyang Shao Zongshu
(State Key Laboratory of Crystal Materials, Shandong University, Jinan, Shandong 250100, China)

Abstract By Czochralski method, high quality GdVO, single crystals were grown out along a-axis and c-axis. The
transmission spectrum of GdVO, crystal was measured at room temperature. The ultra-violet cut-edge is 338 nm and
the infrared cut-edge is larger than 3000 nm, so the transmission spectrum of GdVO, crystal could cover the region
from ultra-violet to part of mid- infrared, and it indicats that GdVQ, crystal could be used for Raman frequency
shifting in a wide wavelength scope. The stimulated Raman scattering (SRS) excited by 532 nm and 355 nm pico-
second pulses was investigated in GAVO, crystal. With an ultra-cavity single-pass configuration, three Stokes lines
(557.98 nm, 586.86 nm, 618.92 nm) and one anti-Stokes lines (508.01 nm) were observed. The steady-state
Raman gain coefficient for the first Stokes line was calculated to be 26. 630. 2 cm/GW, the gain coefficient for the
second Stokes line was calculated to be 14.0£0. 2 cm/GW, and the total Raman conversion efficiency reached to
43%. For GAVO, crystal, the SRS of 355 nm laser was reported. Two Stokes lines (365.9 nm, 378.1 nm) were
observed, and in this condition the steady-state Raman gain coefficient for the first Stokes line was measured as high
as 11419 cm/GW.

Key words nonlinear optics; stimulated Raman scattering; GdVQ, crystal; steady-state gain coefficient; conversion

efficiency

1 8 F WO, IR L. 5 AR 4 MORD ), 38 28 6 W0

TR BB (SRS) B S AR v e ak g, RGBT LER GEERGEFE RIS S SRR
HOEH BR OB, SO B A R s BRI RIHRTISH s X EAMRE. A
. MBS HOLEAR, TR RH M g SUVIE SRR S0 I 8 BON RAOTR K, B

W Fs HEA:2007-06-08; Y B {& % HHI:2007-08-29
EEWA:EZEARP¥ESE(60508010,50590401)  INARAE A KRB E S (Y2004F05) MILZAR A 3 122 F TR BB H .
fEE B A IR (1980—) . B ILAR N L5 A , EEAFST T W8 &R Z WA 28U . E-mail: haw@icm. sdu. edu. cn
SUFE AR 942—), BOWILA LB LA RN BRI A8 SR RS REOERE AR .

E-mail: zpwang@icm. sdu. edu. cn
* WIEBK BR A . E-mail:zpwang@icm. sdu. edu. cn



12 G H

o * 35 %

H,,CH, %"~ ., B 20 fit4d 80 4FALASK, 1 T Ba
(NO,), ,BaWO, ,StWO, 25y & 38 25 & & 4 6y
RILLL B B A R 6 IR 1 R A A 8 R R 2 ok
BARAETEEHRES, BRER.ERIH 2, U
YVO,,GdVO, IRFEHNERE B —IEHF LRI
FHAG B0 1 B hr = 4R DS, 5 2 B R A K TR
&R BE S . Wik R R P e R R BOK,
ZEPLE WS W ERAER. [ YVO, @&k —#,
GAdVO, BIEfE R —FM BN H &N K2 H
Kaminskii %7£ 2001 4F &2 BV X W Fh R 7E B
AL B FRES KRG B h 2 Rk, T HIAE H 45
WRBENEES B EEER,

2 FERA R S

W ERGEN T ZS8, kB ERERE
(Czochralski) , \Mb# i+ & IR P ARKE T X
RoFEBEEMN GAVO, B 5. ¥H&ERH ac BfY)
] 8 66 mm X 40 mmB 4 IRE N, + O, (Y& FH
SR IN~20) AR AEK. RARST-KE-
FREEARTZ, ABRSREREERE N mm/hE
. F iR RB — 2 R E, L 30~50 C/hif 3 %
3= .
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Fig.1 As-grown GdVO;, crystals
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Fig. 2 Transmission spectrum of GdVO, crystal
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Table 1 First Stokes SRS threshold and Raman gain of different cut GdVO, crystals pumped by 532 nm laser

Crystal Crystal Average power of Raman threshold Raman gain
direction length /mm pump laser /mW /(MW /cm?) /(cm/GW)
a 14 1.57 666. 33 26. 80
¢ 14 1.59 674. 82 26. 46
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Fig. 5 Energy curve of first Stokes Raman laser for
GdVO, crystal
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2 532 nm BOEHE GAVO, S8R H 32 Echn 28U 6% 4 A
Table 2 SRS spectral composition of GdVO, crystal pumped by 532 nm laser

Pumping condition Stokes and anti-Stokes generation Raman shifting

At /nm Pumping geometry Wavelength /nm Line Attribution interval /em™?
508, 01 AS, wr + wr 881. 3
K c 531. 82 At w
531. 82 / Cos 557.98 S, wf — wr 881. 6
E| G
586. 86 S, wi — 2wRr 882.0
618. 92 S, w — 3wr 882.7
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HAAEFEY 7882 em ™, 5532 nmiliiz 54 T 14
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B4 7)~169.76 MW /cm?,144. 30 MW /cm?, #R #E
(D X A3 248 B 5z & 85 25 9 105. 19 em/GW Hl
123.75 cm/GW , M. 4 i,
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Table 3 SRS spectral composition of GdVO, crystal pumped by 355 nm laser

Pumping condition

Stokes generation

Raman shifting

A¢ /nm Pumping geometry Wavelength /nm Line Attribution interval /em™
354. 47 As ws
K /G,
354. 47 E|C 365. 90 S Wi — WR 881. 3
) 378. 10 S, o — 2an 881.8

#4355 nm BOEIEARR Y M A GAVO, FBEKZ 8PS 8t BE 5%
Table 4 SRS threshold and Raman gain of different cut orientation GdVO, crystals pumped by 355 nm laser

Crystal Crystal Average power of Raman threshold Raman gain
direction length /mm pump laser /mW /(MW /cm?) /(cm/GW)
a 14 0. 40 169. 76 105.19
¢ 14 0. 34 144. 30 123.75
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