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We propose a novel method for controlling the shape of a short period domain-inverted structure utilizing a
multi-pulse poling method. Using this technique, periodically domain-inverted structures with periods of 1.4-
2.4 um were fabricated for over 10 mm interaction length in 2 mm thick Z-cut MgO: LiNbO;3; crystal. We have
demonstrated highly efficient ultraviolet light generation (340-390 nm) using bulk QPM-SHG devices with
these structures. Continuous wave 72 mW at wavelength of 372 nm was generated with conversion efficiency

of 17 %.
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Fig. 1 Micro-photograph of domain inversion of +Z sur-
face in MgO: LiNbO; fabricated by conventional
method.
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Fig. 2 Voltage and current waveforms for poling (&) non-
doped LiNbOs and (b) 5 mol% MgO: LiNbO3 at room
temperature.
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Fig. 3 Electric property of (a) as grown MgO: LiNbO3 and
(b) selectively poled MgO: LiNbOs3.
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Fig. 4 Time dependence of resistivity in Z-cut MgO: LiNbO3
after forming the domain inversion by the electric
poling method.

3. MgO:LiNbO; T DFEE P 1B R EF K i

HEDOEBRERL VIS PR o o BEEIC & b 7
) TR D ZEAL % FE I IMELN O S8R SRR D X F1 = X 2
ERET L. WIHEOTLEEE TS L, X — VB
2 & B BRI 2 I8 14§ 2 AR — 7% 0 SR A e A5 3
BT& 5. Fig. 512, EL7-MgLNIZ BT 5 53 e
DX = AL % R, INF — EMBICEINT A BRI
FED R L & WIHEE S & 10l % & o3t RO A%
+ZEEM TICT ¥ ¥ AIIFET A, S HICERENN T jk
Wed B LT U F LTI LA D 5 -Z T AN 55
PRI R U, -ZIH (BAREE) ~EE T 5. s
A EIRPUE 2 B AR T 3 5 720, Bl L oo
oI EBRAER L, EIRERESICB W TR
W EEASERT 4. Bl L 729 EmER 41 & 0 B
THEET L7280, SO REIENIZRS IR E

MgO : LiNbOs

=
:

Fig. 5 Formation process of non-uniform periodically poled
MgO: LiNbOs caused by local penetration of domain
inversion.
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Fig. 8 Measured SH power plotted against the fundamental
power in asingle pass through the bulk QPM-SHG
devices. The line shows the quadratic relation.
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