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OutputPropertiesof1.57"mIntracavityOpticalParametricOscillator

NIUZhi-qiang,LIYu-fei,SUNYu-ming,HOUXue-yuan,QUYu*

(SchoolofInformationScience&Engineering,ShandongUniversity,Jinan250100,China)

Abstract:ByusingXenonfIashpumped,Cr4+:YAGF-switchedNd:YAGcavityasthe
pumpsource,anintracavityKTPcrystaI-opticaIparametricosciIIator(KTP-OPO)system
Iasingat1.57!mwaveIengthisreaIized.TheFswitchingeffectofCr4+:YAGcrystaIis
anaIyzed,andundertheconditionthattheOPOhasthesingIe-puIseoutput,theinfIuencesof
differentOPOcavityIengthonthesystemoutputperformancehavebeendiscussed.The
resuItindicatesthatthesingIepuIseenergyandtheangIeofdivergenceofoutputIaserde-
crease,butthepuIsewidthofoutputIaserincreaseswiththeincreaseoftheOPOcavity
Iength.
Keywords:eye-safeIaser;opticaIparametricosciIIator(OPO);KTPcrystaI;noncriticaIphase-matching
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  �³SÒhõ,F’xgÃF’��S��G�
�9����,+Ü¸1.06µmF’xg_t�w
� /òE5±M,ÇGÕÔN‘�S[H� ^=
Ò�F’C�。

  ’&�y:;G(OPO)>2 Nd:YAGF’G
H1.06µmF’+�$í�1.57µm � ^=+
�,��½àáÉ、$íí¨Ê¯1"�¨ÊÅp2,
mL�$B、1y³Ã>¾qÊ。*Æ�� ^=F
’G[1,2]‘Ç,OPO>Ê1"�¨ij,yDEÒh
ü�õwF’Gcd1"�¨H¼�,S%2x9�
 ^=F’G�ÒhõH����。1991 Ò,

MashallÅ�[3～5]Þ� Nd:YAG ’( KTP ~�

(KTP)-OPO,È�í¨Ìñ�47%Ã60%H� 
^=F’。OÔSchwartz’$Ø�[6]HGm OPO
o7�Ú500mJ/pulse,1"�¨�10Hz。Prasad
Å�[7]4Ò^hRST’(Nd:MgO:LiNbO3 H�
�yOPOLGãH� ,ÆC\o7+�?@�

1.54µm,o7yy�15mJ/pulse,c>�10ns,�
ÁÖ�6mrad,A%ij1"�¨1Hz。j�F’
xgH’Ä,bcdyy、’g�ÁÖÃcd>��
1¼H,-.},mÃÍ,-.}�W:F’G°,
‘7Sl,�&~�¼�þ-.。·=Ü¸zI½Ï
S��wOPOC�*F’o7pq�MH� ,Î
Ï��1.06µm Nd:YAG F’G’(�C OPO
(IOPO),È�91.57µm� ^=F’o7,� 
9C�£¤wo7F’yy、�ÁÖ¯c>H3¶。
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2 PQRS

  Þ�HIOPOêë1´ì。M1 �:+#µ,L

1.06µm=ª|;M2 �:+#µ,:#L1.06µm
-«|,ø:#L1.06µm-«|Ã1.57µm=ª
|;M3 �:+#µ,L1.06µm=ª|Ã1.57µm
0Ì«§|。M1、M3 XY1.06µm F’@:C,

Nd:YAG£45�Ф4mm×50mm,ï(’#L

1.06µm-«|,Z�DO£÷��j�F’GH’
(Ä, ª45�Ф4mm×67mm,Oß?Q~�Z
�Cr4+:YAG,B)z«c¨T0=18%。M2 Ã M3
XYOPO@:C,�é=F’@:C°。ï3q~
��KTP,45�5mm×5mm×15mm,&~‘m
TUâã,·OPOo71.57µm?,û�>3³Ⅱ
mïu¡‘mTU,_‘’P!í�,~�òX õÜ
�,θ=90°,8=0º,ï(’#ÕL1.06µm Ã1.57

µm-«|。
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Fig.1 Schematicdiagramofexperimentallasersetup
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  1.06µm’ùc KTP?,b=~�Hï3qí
�,½:0Ì’(’$í�1.57µmH)z’。·

1.57µm ’(cµ M3 ?,0Ì«§,0Ì�f�

KTPtÊ�¡%,·(c M2 ?,=0O�f,ø:
�(c KTP¡%,kGMA,bG M2 Ã M3 XY

OPO。�OÔ MolectronØ�EPM2000Byy\
x�o7)z’Hyy,b=C�1.06µm:;’
F¨å��Ê,��xG¸<1.06µm=ªØ,\ø
Q7H1.06µmF’。o7cd+ª��OÔJud-
sonØ�HJ16B5vR�xG¿%Ãì+GTEK-
TDS3032BJ�ì+G’ì。·’($¯�650V、

OPOC��18cm ?,1.57µm cd>��9.57

µm,+ªêë2´ì。&~34� ,Þ� Cr
4+:

YAGB)z«c¨T0=18%,1.57µm)z’o7
µ«c¨T=30%,G?OPO>È�É�Hbcd
o7qy。

  �Nd:YAGF’C�H1.06µmF’Ú�IO-
POàá¸,KTPÃOPO@:Cµ‘·=3q/0
H’&Nã,TÙ-<��H�#yy,C�H1.06

µmF’HF¨å�O]rTÙ-%,·Ú�IOPO
Hàák%,IOPOWXij,lmi²1.57µm)
z’,(cKTP*1.06µmH’(F’ùc��ý
þ¡%,·Ú��ç%bIOPOHo7µ M3 o7。
b=3.3µmÐS’�C�ºyªY:;,¿ OPO
MN�b@:ü$。
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Fig.2 Outputpulseshapeatpumpvoltage

of650Vandcavitylengthof18cm

  ë39�9ºWOPOC�?KTP-OPOMNo
7bcdyy*’($¯H�M,�y$t �40

µF。�¹ö�Â,Eí}���$¯9ì。
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Fig.3 Thedependenceofoutputenergyon

pumpvoltageatdifferentcavitylength

  ]r’($¯H-<,OPOMNH1.57µm)
z’o7yy£%,·’($¯t5800Vþÿ?,
)z’o7yy�-,Ã�b=Cr4+:YAG~�2
�Lì�± OPOMNo7lbcd£�³cdH
½¿。�’($¯Vp=750V ?,C�L �80、

130、180Ã250mmHOPOMNÈ�Hbcd)z
’o7yyEÌñ�19.9、18.5、16.3、14.9Ã11.8
mJ。>&7,]rC�H-<,OPOMNo7yy
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