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Quasi-cw Frequency Doubling in Bulk Periodically Poled LiTaO;

LIANG Xiao-yan HOU Wei WANG Jia-sheng XU Zu-yan
£7 Institute of PhysicsE~The Chinese Academy of SciencesE~Beijing 100080£0
LIU Hui  ZHU Shi-nin
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Abstract Using a uncoated bulk periodically poled LiTaO; with the period of 7.81 pm to double the frequency of a diode-pump
Q- switched Nd: YVO, laser is studied. The laser is with a 60 ns pulse durationfE~10 kHz repetition rate. Internal conversion

efficiency is 13.5% when pump power is 193 mW. The second-harmonic power as the function of crystal temperature is also

measuredE-which is agreement very well with the theory. The phase matching temperature is 36.1°C. .

Key words PPLTE-QPME~double frequency

1 oy NO

BUABGA” ExTAT»E¥AR " QPMEGpYx - CTRDO1ANS LY
3TpANDY - ¢01 - C3£N | EUESA0+0RECOEOUEAOPAY: . 60A
HAEAAO»E5E002»EU%S18E«OUEAPSO  ATPOAN j OR Tar¥
x+0A142" " PAK«OR - hTOES0 N j Of - CTRDO%EOEUAXT 6
+EUTUEYERC LiNbOsERiTa0; %° KTP ODpA d4,£-£00U
AT - CAU%CTAT» £¥AA 0D T 3£ EC uA2» phOPDSAG OA
HAESo£AOPLE3EOAUATAT» A¥AApA+T AP TUEY “60» 6EY
A¢ vl i EEATPERUELASDOOD " OPATAUTUEY Epc@» ¢ EAUT™
1yE«OUEAPSO ! EUTOTAT» A¥AApALEOE A 34 - OAOOAE-
EG LiTa0, j£T-E+£6EOUOUAU%ALL; EOOEETANE , 0Y Y8
ToTPIPEAPATATECTCTEORCOLRNO0E ¢ E00 %« A¥AAPA
-018,2, CunhéOEPAOD, 61, A+2 T{£00 EEIEOAXY, T»

x LAYOXOE» ¢ ENG» U8 " +a°AL£B9938010E£00UEXEQGTTA i £
EQ, AEOFUEP999-12-06E-E01%PP A AEOEUE2000-04-19

Tagk¥AauA PPLNERPLT %° PPKTP UE¢EOOEUTOAG34 j ¢Y
A-Da¥ie A-DapA - CTRDOAPAE +a»» 1y 3TVEEE G5 COE3YOU
EU%ALLPA OPM NDY%, TAEA; CoxYOUEDY® - COUAU%AL LA
QPM 1y310R%-¢ EOOEUTO THG 1y3 TP a2 - 3aq £FeY
YioA6 ¢ TNLEEYFUE {£08 LiNbO, TAEERITa0; YA 4y 02
AOD j O»POEp« FAESEEEDON02  ROU LiNbO,£4, 14 - 918
02”600 LiNbOEYEESD " E%RODLAACUAD ! OAC®%° | E+%TA
WA PPLTEFOE«T1- 1064 nm xV:A-DoE&30%eDDLAUESC
TOAUAERATATEp=D310D0°T +AUDSAEEHA PAELTT2AG
OapA%AL0 £

2 0- AT

ECTY%xYT» TaR¥AG%TECT 1y¥8 14 - CTRDOYic»~ AEpA
O13EuA»0206D32 00%apA2 " E  ESAAL£0»TiuA - CTRPO
1aN8D80 ! pA0BG, j £A¢ Co0+022E0ATAY0  BNLUG3jpA - 1



0p 1 Y

- ERLYETAPAXO - Cae» - %10 - CEGOUEUDO | A+A£RUTOXY:

T»Tak¥A4i£90 PPLNERPLTERPKTP UEESEOUEA dyy XT
“ OERUOOEHEOET 3ENG 2 04 - hTOOUEUY» £Fa»¥x+0A
152" uAE«OR - % T002%UNG 2 04 HUAUY» HhEOEpAKALL
EYOATYEGTY: 1£A T2%«» OUEUGE

| &

%1 OUEDY» %E0E%AE%OATY:
Fig.1 Schematic diagram of nonlinear medium with

a periodically poled structure

Ee+TAuLy3TAUXEE%, = 2w, EAA0D w £w, -04d
T2»02 0132 PAKCEUAELBOLA2 'E ESAAA, T2
n, an)
Ay A
EA0D n, = 1£ A£8n, = £ 1, EBA EA, 02312502
°[p322"3nfA+hE0EYic» OUAUEA = 2mx/AK Ex£AG
x3xV TaT» ¥ A4 16 Y%p £00 0D DS+ AU TUEY T2 £ =

AK = 27T(

13 28 %i

2dy/ mEm 12%xEyER| O =EY i £¢ EUOERR¥ALXEYET
EyE4TAUTUEY3E+TTA%UERN000U PPLT OFx+0D3EE| O»
xxiI»>Tak¥A4i £90 1iTa0, 1oN0E~dy; = 13.8 pm/VE~
OE EPAECd,;; ~9 pm/Vi£OE LiTaO; PAECES -3 FU6E%E
COMAEBUEOTA 25°CETA 1064 nm +TAUpAOUEUT2 7.83
pmi EE&D32 EA36C, TEERTATEpA+a» CUTRTAYE
2

P,£ " TEQ« [ sinc(%AkL) ]

Ak = AETEC i—”
E40D Ak TROEOUTAYE+4» pviOApA PPLT TAT»E8AGA £-
L T2hE0E3nE £

3 EpNeéx°0A°Tva1i

AGOA 1A, 1Y4EOOUCATET? 0.5 mmEn¥3&» pA
LiTa0; »UE- + ¢ +TAE0% 200 nm °APAOUEUAADR  fiug
Yu£BU — ¢ 2T AR TET-NUCAUAAAARE HNUA - AYOU%aOpoT
OPEATEHO0Y 10 kV pAAG3&UCNLLeDD RN Yic» TISEE Ry

Yo COPAOURUTY:® , £ x@38 A0V, OEOUT2 509% i £

BS

\ $32nm

7 laser cavity F,
©_<> H PPLT

LD Q-awitch

11064nm] \

¥

1% 2 PPLT xV:A-Da+ApEPNEx°0A
FERATELF EATOTTUIREELENI : YVO,I818EnF,£U% %1 T HpEBSECOEBE-

Fig.2 Experimental configuration of quasi-cw SHG in PPLT
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Fig.3 Dependence of the generated SH power on the
temperature of PPLT
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Fig.4 Measured 532 nm average output power internal to

the exit face of the sample versus 1064 nm input power
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