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Fig. 1 Propagation direction and polarization direction of

the fundamental wave
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Fig. 2 Schematic diagram of the polarizing

experimental setup
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Fig. 3 SHG experimental setup for periodically poled
Gd; (MoQOy); crystal
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Fig. 4 Switching current of §~-GMO sample under an electric
field of 2.5 kV/mm

Fig.5 Pl rucre. taken from +c

surface of the sample under polarization microscope
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Fig. 6 The fundamental wave and second harmonic,

received by a spectrometer

Z5ie FIVEABALUC T JREL, X 8k e SR SHIREL A T
ST A ) R e B S M AT T 3t b ik
AR T SRR L i P Ml & H T O 5. 54 pm
RO RSPRG540 . R R A B A 0 1tk e 45 4 ) 6
BREL— B MEAH L T P e il » SEBR T KM 0. 532 pm
P ¥ A 57 DL T 9 A e o

2 £ xXx W

between light waves in nonlinear dielectric. Phys. Rev. ,
1962, 127(6):1918~1939

2 Lu Yalin, Mao Lun, Ming Naiben. Green and violet light
generation in LiNbQO; optical superlattice through quasi
phase matching. Appl. Phys. Lett., 1994, 64(23):3092
~3094

3 Zhu Shining, Zhu Yongyuan, Ming Naiben e al.. Second-
harmonic generation of blue light in bulk periodically poled
LiTaO,. Appl. Phys. Lett. , 1995, 67(3):320~23

4 Bierlein J D, Laubacher D B, Brown J B. Balanced phase
matching in segmented KTiOPO, waveguides. Appl.
Phys. Lett., 1990, 56(18):1725~1727

5 Megumi K, Yumoto H, Ashida S e al.. Phase
equilibrium diagram for the Gd;O;-MoQO;. Mater. Res.
Bull. , 1974, 9(4):391~400

6 Nishioka H, Odajima W, Kaminskii A A ea al..
Femtosecond continuously tunable second harmonic
generation over the entire-visible range in orthorhombic
acentsic Gd; (MoQ,); crystals. Appl. Phys. Lett. , 1997,
70(11):1366~1368

7 Weber M J. Handbook of Laser Science and Technology ,
Vol. Il , partl, CRC Press, Boca Raton, FL,1987. 69

8 Weber M J. Handbook of Laser Science and Technology ,
Vol. V, part3, CRC Press, Boca Raton, FL,1987. 307

9 Yuan Qingxi, Zhao Chunhua, Pan Shoukui e al.. Crystal
growth of §-Gd; (MoO, ); and in situ observation of its
domain structure by the microscope and the synchrotron X-ray
topography. J. Cryst. Growth, 2001, 233(4):717~722

1 Armstrong ] A,Bloembergen N, Ducuing J et al.. Interactions

Preparation of Periodically Poled Gadolinium Molybdate Crystal for Quasi-
Phase-Matching and Its Second Harmonic Generation

Yuan Qingxi’ Ren Tiewei* Xu Jun!' Pan Shoukui’ Zhu Yongyuan®
1 Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy
of Sciences, Shanghai 201800
2 Laboratory of Solid State Microstructure, Nanjing University, Nanjing 210008
(Received 13 June 2002; revised 11 July 2002)

Zhu Shining?

Abstract: According to the theory of quasi-phase-matching (QPM), the periodical domain
structure in gadolinium molybdate crystal for QPM second harmonic generation is designed.
The designed domain period is 5. 54 um if the fundamental wavelength is 1. 064 pm. The
periodical domain structure is fabricated via poling the crystal with applied external pulse
field. The switching time #. of the crystal is 500~600 ps when the external field is 2. 5 kV/
mm. The periodical domain structure has been obtained under the conditions that the voltage
is 2.5 kV/mm and the duration of the applied pulse is 0. 6 ~0. 8¢.. Using the periodically
poled sample, harmonic wave of 0. 532 ym has been achieved when the power of the
fundamental Nd: YAG laser is 7~10 W.

Key words: nonlinear optics; quasi-phase-matching; gadolinium molybdate crystal; second
harmonic generation



