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Abstract: L arge-size $30 mm x 80 mm AgGaGeS single crystals were successfully grown by vertical
Bridgnan method The X-ray rocking curves showed that single crystal quality was perfectly well The
aboption coefficientwas snaller than 0. 25 an™ on averagewith wavelength from 1 54 m © 9 64 m and
the valueswas lover than . 02 an™ in the @ 7-7. 8U m band A crystal elanent ( the dimension 7 mm x
7mm x2 7mm ) was built for sscond hamonic generation (SHG) fram the crystal boule and the cutting
angleswere® =43 5°, @ =0° Frequency doubling from 8 03050 m t 4 01534 m was demonstrated
and the phase matching angle measured was 42 2°in the experments The danage threshold was 270
MW /an’ forA = 2 054 m andT =20 ns We al® analyzed sime crucial problans in growth process
acoording to phase diagram and temperature field distributions

Key words AgGaGeS crystal; Bridgnan method; SHG, damage threshold

1
(A gGaGeS) - - T a4 ’ ’ ’ mm21 d31 = 15
pm /V , A gGaGeS : (05 11 54 m)
: 2009-03-31; : 2009-05-21
(1983-),

E-mail: havu@aiofm. ac cn



26 39

@ =0 005 Q 01an‘) Q 057; ., 30ns9 55um
230 MW /an’, ZnGeR, (142MW /an’) 1 6 , AgGaGeS ,
Q5 11 5um 2 Q8um
Nd YAG1 06U m
Ag, Ga, Ge, S e B ridgman AgGaGeS, ,
2
21
; A gGaGeS, ;
1 33x10" Pa : B ridgnan
, ; (845 ) ,
, : 950
, 800 20 /am, 10 mm/d, 30 /h
1 $30 mm %80 mm 2 9 6mm x9 6 mm X
1 AgGaGeS, 2 AgGaGeS,
Fig 1 Single crystal boule of A gGaGeS, Fig 2 Crystal elanent of A gGaGeS,
22
, X' Pert ProM FD X
( 2) (100) X , (400) , (800) 3
(400) a , 214 20,
AgGaGeS
3
31 AgGaGe§
AgGaS -GeS “I( 5 AgGaGes :
[5] , 652 , GeS 11 7x10° Pa
, 950 GeS
; GeS , GeS
, 48mol% AgGaS 52mol%  GeS
,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 cAgGaGe§ 27

A gGaGeS, , 947 K , A gGaGeS, ,
AgGaGeS, AgGaGeS
, AgGas  GeS ,
3k 40k
( 400)
AGGS (400)
30kF
5 2kt 3
g 3 214.20"
%‘ % 20k}
E ik} %
10k}
(800)
o - 3 . 0 ; "
20 30 40 50 60 70 290 295 300 305 310  3L3
20/(°) 20/(°)
3 (100) X 4 (400)
Fig 3 XRD pattem of (100) Fig 4 Rocking curve of (400) face
32
AgGaS AgGaSs, " : ( 1 )
, , , A gGaGeS,
B ridgnan ,
09, 2 z 8 ; (p ) ,
, , A gGaGeS
[8]
1270 i o P
\ 5 w0
1170} a+l L+ 5
e
Ef 170f / w\ ; é 6 00 _.EE{EME_]“
u+[3 _.: 4t
970} / \ 3
£ af
" L L 1 1 1 . 1 1
AgGaS, 80 60 40 20 GeS, % 2 4 6 8 10 12
mol% Wavelength/pm
5 AgGaS -GeS 6 AgGaGeS
Fig 5 Pseudo-phase diagran of AgGaS -GeS systan Fig 6 Abwmption curve of A gGaGeS,
33
2 , 9 6mm X9 6 mm X2 8 mm, ,
H TA 27030 a == pn—>
d T,(1-R)
AgGaGeS  Selimeier 6 d yTo, T

, R=(1-n)’/(1+n)? 15 96Um
Q2%a', 67 784m Q02an*, 106um Q21 an’



28 39

34
AgGaGeS 2008 9
, 0 =43 5°, ¢ =0°, 7mm x7mm x2 7mm  AgGaGeS ,
, & 03054 m, 10 kHz, 930 MW ; (4 01534 m)
10 mw, 1 08% 0 =42 2°, M axBom
Petrov (4 43 5° 2 05U m, 20 ns
43/an’ ( 270 MW /am’)
4
B ridgman $30 mm %80 mm AgGaGeS 05
11 54 m, 1 06K m Q21 an', 67 7.84m Q 02 an’; 2 05
Hm 20ns 270 MW /am’; , & 03054 m
, 1 08% AgGaGeS ,

AgGaGeS ,

[1] PetovV, BadikovV, Shevyrdyaeva G, et al Phasematching Properties and Optical Parametric Amplification in Single Crystals of A gGaGeS,

[J]. Optical M aterial, 2004, 26: 217-222

[2] RenDM, HuangJZ, QuY C, etal Optical Properties and Frequency Conversion with AgGaGeS, Crystal[ J]. Chinese Physics 2004, 13(9) :
1468-1473

[3] , , . [J]. , 2008, 37 (6) : 1370-1373
WuH X, WangZY, NiYB, etal Polycrystal Synthesisof Nev Infrared Nonlinear Optical Crystal AgGaGeS, [ J]. Journal of Synthetic Crystals,
2008, 37 (6) : 1370-1373(in Chinese).

[4] BadikovV V, BulyupaA G Solid-olutions in the AgGaS, -GeS, and AgGaSe, -GeSe, Systans[J]. InorganicM aterials, 1991, 27 (2) : 177-180

[5] MatthesH, Vielmann R, Marschall N.  mproved Optical Quality of AgGaS, [ J]. Appled PhysicsLetters, 1975, 26 (5) : 237-239

[6] , , . AgGaS, [J]. ,2003,32(1): 13-15
WuH X, ChengGC, YangL, etal Crystal Grownth of Large-sized AgGaS, for IR Frequency Conversion[ J]. Journal of Synthetic Crystals,
2003, 32(1) : 13-15(in Chinese).

[7] , , , . AgGaSe, Bridgnan [J]. ,2003,27(1) : 32-35
Cheng GC, YangL, WuH X, etal Growth of AgGaSe, Single Crystal by mproved B ridgnanM ethod[ J]. Journal of Synthetic Crystals, 2003,
27(1): 32-35(in Chines).

[8] , . [M]. : , 1995: 432-444,

Zhang K C, ZhangL H. Crystal Growth: Theory and Technology[M ]. Beijing Science Press, 1995: 432-444 (iin Chinese).

[9] DasS, GhoshC AgGaGeS, Crystalsfor NonlinearL aser Device Applications[ J]. Japanese Journal of Applied Physics, 2006, 45 (7) : 5795-5797.

[10] , . X [M]. : , 2006

LiuL B, Zhao 3 TheMethod of Crystal Quick Direction with X-ray Equipment[M ]. Hefei: University of Science and Technology of China

Press 2001 (in Chinese).
[11] . - M]. : , 2005: 93-114,

Li G The Frequency Conversion and Extension of L aserspractical Techniques for Nonlinear Optics[M ]. Beijing Science Press, 2005: 93-114. (in

Chines).
[12] Miyata K, PetovV, Kato K Phassmatching Properties for AgGaGeS, [ J]. Applied Optics, 2007, 46 (23) : 5728-5731
[13] Vasleva | G, Nikolaev R E Saturated V gpor Pressure Over AgGaGeS, Crystals[ J]. InorganicM aterials, 2006, 42 (12) : 1299-1301



