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Enhanced Forward and Backward THz-\Wave

Difference Frequency Generations from Two-
Dimensional Nonlinear Waveguide
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We report enhanced forward and backward THz-wave difference frequency generations at 197 and 469 ym from a
rectangular crystal rod made of periodically poled lithium niobate (PPLN) with an aperture of 0.5 X 0.6 mm” and
length of 25 mm. The crystal rod appears as a waveguide for the THz waves but as a bulk material for the optical
mixing waves at 1.54 ym. We measure enhancement factors of 1.6 and 1.8 for the forward and backward THz
output powers, respectively, from the crystal rod when compared with those from a PPLN crystal slab waveguide of
the same length, thickness, and domain period at an equal intensity of 100 MW/cm” for the pump and signal waves
in the two crystals.
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The cutting wedge is aimed to couple out the THz wave.
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THz wave
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LiNbO3 planar waveguide
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(95 BEIR R o RS R B PR ERE - 539N
T S S R C SR AP TR ST I -
BERIts B R 65 um ~ G B EEEATRE R 4, =
1538.9 nm i - JFFEE sk T DARR $8 5L F A 32 21 #E 7 VT
Bofeed: » AL Ay, = 197 B 469 ym FYIE[A EE7E
EElSiya

FUE 2R 3 A 14 i A b T £ 1) FL AR R/ N2 BT O
ERERBROCOEBEEAE 127 um 1 4—5 1% > RIHERA
A L 8 1 £t B S VR L B R O A ER ik (5 2
ARAFHEE o SR » 3% LB IR 170 5 Al I 8
BE o QSRR IR B L AR DL WA L BE
AN o BIELTE A B ES R A 28 B5of 43 B2 0.1
B 0.23 rad - FHRSEEENTLEMEE X > Rtg g7
IR R IR IR o B AR (L IE i 4
# type-0 fH{ZVLECIT S » KA A (transverse
magnetic, TM) TRREA F{F1E » fE—HERYIRRR 1L
BSOS > 2ERIRBRGE TM REERTDUEREETHE ¢
myp = 2, —1 A, 90 SEEET L = 500 ym F
TNECER] 2 SHEIERE - A0SR IE B KA
HIR R A2 197 pm B 469 ym FF - F 90T Loy
BIETEHS 25 {lE E A IRARz EE 10 (BT A IRz B
FBITIRE -

£ ZHERIFERR 1 Y B - 2 IR IR
B TM BRI DUSHEETE © myp = 7l l(nfy, — 1)/
A SEHRAY 1, = 600 um B2 [, = 500 ym 537315
NSRRI R - Rt el DL R E Y 656 {F
IEFARRRR B 102 (8T A Ik i f R R - B
SRR S S 7 E A DUVEELE 261 TM (B
R = PNEE) T & - NS P i & S E| S NO g R
80 IR U BRI IR R A8 (fundamental THz-

Q-switched
Nd:YAG laser
pFBDL  PC J, ‘
}—‘ EDFA [— \\
ECDL PC

Q "7 4K Si bolometer

Two-color OPA —=—+N—

wave mode) 1] DAERA S T B RE A #8 L I RE S B
B - WELESR A BRI EERE ] DUES
JE SR R T REAE S B R R AR -

3 Ry IRR I A E AR E B EE -
B [ E R R Y 4 AT ] AR A A
(distributed-feedback diode laser, DFBDL) Eijf7 = A]
FHHIINE RS FEET (external-cavity diode laser,
ECDL) RE ARG HFE—#E » HAml g ={sNE =
T i 75 B = AT DAFR B 2 T FAR 1 i B AU FE A7 DT
BRI E A 2RI » & 0F 2 B8 T KRR AR
HIOR %R T AR » SEMRFEROR SR EE T
AR ES (erbium-doped fiber amplifier, EDFA)
E ik T OB 2 UMUK ES (pulsed optical parameter
amplifier, pulsed OPA) » &8l A a2 1% B gt Bl
AR BRI LUEE] 9.7 ul/pulse HIRER » 1 HAK
ETR Ry 360 ps o A HAEEHOR % - KR e
R LL 127 pm SEBE~F R 22 B b
el s AR M B2 g Y L © B TRy
HYHE B ZAHI 7E 28 (Si-bolometer) B R IERRIE S LER
S AR R AT B AR ) - FH DA S8 A B TR )
FiTEE 42 Z IR
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