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Ultra-violet Stimulated Raman Scattering of SrWO,Crystal

WANG Zheng-Ping' , HU-Da-Wei' *, ZHANG Huai-Jin',
XU Xin-Guang' , WANG Ji-Yang", SHAO Zong-Shu'
(1. State Key Lab of Crystal Materials, Shandong University, Jinan 250100, Chinaj 2. Institute of Science Technology for Na-
tional Defence, Shandong University, Jinan 250100 China)

Abstract; StWO, crystal with high optical quality was grown by Czochralski pulling method. The crystal
sizes reached $p22mm x 40mm, and the weight was 72.3g. 'The transmittance range of StWO, crystal was
measured to be 263—3200nm. /By> the single-pass’ configuration, ultra-violet stimulated Raman scattering
(SRS) of StWO, crystal was realized. When the pump sotrce was a 355nm pico-seconds laser, three Stokes
lines (366.44, 379.25,°392. 98nm ) were ‘obtained. ' The pump threshold of the first Stokes line was only
169.76MW/cm’, and the corresponding Raman gain was 49. 09¢m/GW. The results show that SrWO,
crystal possesses many advantages such as wide transmittance spectrum, high optical damage threshold, low
Raman pump threshold; and large gain coefficient, so the material will have good applications in Raman
frequency shifting of ultra-violet laser.

Key words: stimulated Raman scattering; gain coefficient; SrWO, crystal ; ultra-violet laser

AL S R PAT BT BOBOE A RCTBe. F
P AR EHOGHA, 7T LUK S8 B i B RO
PLR L Spm AHRZE A0k, e I 7 %0 3 1R
7 R GBI TR A AT Tz WK, SR T AR
RAEFTRERBEFE I ). B E gl 80 LR, i T
Ba( NO3 )2 \BaWO4 \YVO4 \GdV04 %Eﬁ@ﬁ%ﬂ'{\%@ﬁ%ﬁ\
PUBRER R h S 1 4 [T AR ) 2 B0 DA K% [ A i & '
PR Bl Ak, o AR R 2 MO R A T B
JEC SIWO, AR B AR B R R AT Bk
P BETE UCH AL S U R T R AR S A

WFsHE: 2008-08-25, Y ZlfEafmEEA: 2008-09-26

BANE T BTG BA WO 52 PR ERESS &
(1 PSR | S — O B AR A 2 A
AR RLEA K, AR R I, B T RS KR e i
A EAL L SR E 10 R & T P2 HOLAR Il 200
FEAR DT I AR, T AT 2 J5OR), FEAR AR StWO, dh A
(18X Uy i fik LA R 2 SO G AR 14 N PP A i 1Y 3
R bl B QES N A O N DE A Y E A0
S I B RIS R K R, MR 3E 4f 2R BRI R
R34 IR FAEARR , PRI S e il ™ A e BEAL S 0t
LA 1R B PR 4 R A, 2

EEWMB: EXKARFAEEE (60508010, 50590401) ; 144 e 1h =& 14

EE® T

FIEF(1973 =), 5 1+, Bl Z4%. E-mail; zpwang@ icm. sdu. edu. cn



564 VI e

$24 %

VAL S U AN AT ZAR 58 5 [ 2002 4, Cerny
ZERG Xt BaWo, (1) 355nm filiiz [§ oG WF5Y, KA T
—2 Stokes Y (367nm) , FEHRCR L) H 20% 1 AR
TAER sy S 7 R 5 1 StWO, g5 At
RN S22 U R PRI G il BE  h g
W5 AR ES RO T T

1 BEER

StWO, f A [F s —Boa b &9, o BAEH:
I B 2 TR R AT AR DRI ] R AR B ik R 47 2
K. AEK SIWO, SRR JTL-400 79\ T S A4
Kb #2855 0.3 ~10. Omm/h, #5350 ~ 50r/min. Hiji
PR E R ) KGPF25-0. 3-2. SA A A A s, 44
FiR Al 3k 2. 5kHz. A K378 % 45 5 EUROTHERMS18
KGR £0.5C. B IRIR A2 N $66mm x 40mm
Ir HEW , AT 544 350g 2o A7 AR, &0 40 de U 55
7 R BERAFAE R T PG TH o BiAERKIRR
S SeWO, Hu Gk 1 R, SR TC R LRI 5T
s, R=F N $22mm x 40mm, H 72.3¢. VN
T 10mW 1) He-Ne 3Ot AE T BRI, A A B FUkE
YL AE K SrWO, B BAT R O65 T

2 ERMERHINE

FIF X SR ARATTS B L) S Dicvolgy 27581
SIWO, FiiA M SR a'=B=y=90",a=b=
0.54078nm,c = 1. 19316nm Fl| FIV7 J1 0045 StWO,. i
PRI N 6.356g - em ™ 5 RIS FCHE R HHIAS StWO,
A A58 B 249 0 4055 SR V. B 458 15 Il 45 StWO,
A ARTERST € 28 (546, Inm ) T (47 55 Ky n, =
1.8696,n, = 1. 8651 # 3 3 By MK 25 Ry o il Ty )
3.133W/(m - K)Jc Bl /7 172.948W/(m - K). Xt F

532nm 35ps OGNk StWO, 1A ) 45 17 1 fEL v
TAGW/em® , A1 [A] 52 56 2 1 T I A4 YVO, & 14 1) e

' »,
y

BT i a AR SIWO, 5

Fig.1 SrWO, single crystal grown along a-axis direction
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Fig.2 Transmittance spectrum of StWO, crystal
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Fig.3  Single-pass SRS experimental set-up pumped by 355nm
laser

SHG-frequency doubling crystal KTP; THG-frequency tripling crystal
YCOB;M1-355nm filter; T-beam compression system; F-diaphragm; RC-

Raman crystal; B-probe of spectrometer; C-receiving screen
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Fig.4  Light spot of SRS for StWO, crystal
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Table 1 Spectral composition of SRS for SrtWO, crystal

Calculated Ra-

Stokes generation
man frequency

Pump condition

shifting wy, from

A/pm  Fump o Wavelength yo oy tion adjacent  spec-
geometry /um tral lines/cm ™'
0.35447 A, o -
KLC,, 0.36644 S, o -y 921.5
0.35447
E/C 0.37925 S, -2, 921.8
0.39298 S, w 3wy 921.2

Ty =

~3.55ps. ARSI il iz ko 0 4R 22 I 1]
ﬂcAvR

7, ~30ps, L KT Ty, HILJE TR A2 B 2 B s
L. B FE 32 Wh 2 S Y B O 2 S 5K
gl =25 Hrh g RSP 55 R 1, 2 BE
iz (Eﬁ;‘ﬁ?ir;,l b2 mIRMERKE. h LA
DUASAY SRS Hiliiz B (AL T 45 3] StWO, SR A4
SRR LR I 1 K Stokes Y HilE B H N
169. 76MW/ em” , #H 1 [ B4 25 4 49. 09em/GW. Xif
It 532nm fZ b ik of il iz 00 g A0 (4 s A
522.03MW/cm’ , $i7 5 1625 15, 96cm/GW ) ' | 355nm Ji7
FDIk iz (9 52 8chn 2 i 1 (B W B AR, hor 2 44 45
KB 3 R L AR S T 7 04 45 i 26 X A X5 B, Tl
DMttt — = =8 Stokes S A080% 70 51 R 22%
11% 30% , 52 P SR 1 SFHARRICE hy 60% Fity .

5 YVO, RIErEINZH S E S

FRARPIEARK T B R ER ¢ U YVO, f
7 RS IA%) $28mm x40mm , 5 126¢. F & 3 s
PEE, FFEDTIE T YVO, @A) 52 L 2 WU 4
PE. PR EC G N 6 Fir 7, AH N A o 3 41 A 5
82— Stokes Y I I 1K 2366, 03nm , . 2% Stokes

2500
Si

. 2000

1500

1000

SRS Intensity/(a.u:)

500 |

if Sz

0 fermsnrenan iy w,MJ'LW,w,m»«wWw.wmmwwwwmw\mww.-,,w,.»n
I I I

300 350 400 450 500
Wavelength/nm

K6 YVO, iz e & B e ik
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Table 2 Spectral composition of SRS for YVO, crystal

Calculated Ra-
man frequency
shifting wy, from

Pump condition Stokes generation
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geometry /pm tral lines/cm ™"
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Table 3 Pump threshold and Raman gain of SRS for
YVO, crystals with different lengths

Crystal length  Pump threshold Raman gain

Sample /mm /(MW - ¢m™ /(em - GW ™)
1 30.47 415.92 19.72
2 35.35 339.53 20. 83
3 35.50 343.77 20.57
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