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Fig.3 Angle tuning curves of SHG at
10.59 pm in 10P 20 line.

output energy.

the wavelength
a Indicates the detected
b The internal conversion energy
comparative with formula Esinc® Akl/2

3



296

22

3 a
100 ¢ 3
b 3 b E
3
0.,=55"+0.5° 8
AG==(.8"°. 9
3 pm
~5pum  HgCdTe
A, = 5.294 £0.003 pm. 10
50 TEA CO,
10 LiF
T=4x10"°
81%
10P 10R 9P 9R
12 4
58

Uy i
=~  Oh

Matching angle @ /(*)
n (¥}
[—3 [

F 3
o

9.2 9.6 10.4 10.8

100
AN m)
Fig.4 The measured data of matching angles vs varied

wavelengths and the tuning curve represented by the

function 0,, @ of formula 2

4 2
=55 0.2°
10P 16
1.32 m]
10P 18
2.4% 4%
60 %
d36 :33 pm/V
5 4

50

52 mJ 25 MW/cm? 40

1500

o
2
LY

@& average outpul

g

900

SHG output energy/

40 50
Muin pulse energy/m)

Fig.5 The SHG output energy vs main pulse energy and

theoretically fitting energy conversion

AgGaSe,
AgGaSe,
d~~33 pm/V
20 MW/cm? TEA

1 Byer R L Choy M M Herbst R L et al.. Second
harmonic generation and infrared mixing in AgGaSe, .
Appl. Phys. Lett. 1974 24 2 65~068

2 Eckardt RC Fan Y X Byer R L et al. . Efficient second
harmonic generation of 10-pm radiation in AgGaSe, .
Appl. Phys. Letr. 1985 47 8 786—~788

3 Russell DA Ebert R. Efficient generation and heterodyne
detection of 4. 75-um light with second-harmonic
generation. Appl. Opr. 1993 32 33 66386644

4 Sakuma ] Itoh T Harasaki A et al.. Development of a
high power mid-IR source using TEA CO, laser MOPA
system with AgGaSe, crystal. The Review of Laser

Engineering L 1997 25 1 61 ~66 in
Japanese
5 Schunemann P G Schepler K . Budni P A. Nonlinear

frequency conversion performance of AgGaSe, ZnGeP,
and CdGeAs, . MRS Bulletin 1998 23 7 45~49
6 Gorobets VA Petukhov VO Tochitskii S Y er al..



3 TEA CO, 297

Studies of nonlinear optical characteristics of IR crystals for 1998 37 3 561~564
frequency conversion of TEA CO, laser radiation. 9 Zhou Bingkun  Gao Yizhi  Chen Jiahua. Laser
Optiko-Mekhanicheskaya Promyshlennost 1999 66 1 Principles . Beijing National Defense Industry
62~67 Press 1984. 98~104
7 Fan Qikang Wu Cunkai Mao Shaoqing. Nonlinear 10 Qu Yanchen Hu Xiaoyong Liu Fengmei et a/.. Rapidly
Optics . Nanjing Jiangsu Publisher of tuning miniature TEA CO, laser rotating mirror and
Science and Technology 1988. 7~81 in Chinese grating mechanism. Infrared Physics & Technology
8 Tanaka E Kato K. Thermo-optic dispersion formula of 2000 41 3 143~147

AgGaSe, and its practical applications. Appl. Opt.

Second Harmonic Generation in Tunable Mini-TEA CO, Laser

Huang Jinzhe Hu Xiaoyong Qu Yanchen Ren Deming Liu Fengmei
Opto-Electronic Institute Harbin Institute of Technology Harbin 150001

Cheng Ganchao
Anhui Institute of Optical and Fine Mechanics The Chinese Academy of Sciences Hefei 230031
Received 2 March 2001

Abstract  Second harmonic generation SHG is experimentally demonstrated in tunable mini-
TEA CO, laser with home made AgGaSe, crystal which has the dimension 7 mm X 8 mm X
12 mm. 12 SH lines generated from CO, spectrum region 10.6 pm—~9.6 pm were obtained. The
maximum SH output was found tobe 1.32m] 10P 16 . And in 10P 18 line the maximum

energy conversion was 4% .
Key words  second harmonic generation AgGaSe, crystal TEACO, laser



