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Quadrature squeezing at 860 nm with periodically poled KTiOPO,
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Shigenari Suzuki

Abstract

—7.5 £ 0.2 dB quadrature squeezing at 860 nm was
observed by using a sub-threshold cw pumped op-
tical parametric oscillator with a periodically poled
KTiOPOy4 crystal as a nonlinear optical medium. The
squeezing level was obtained as the local oscillator of
the homodyne detection was locked in phase onto the
squeezed quadrature. See also [Appl. Phys. Lett. 89,
061116 (2006)] or e-print quant-ph/0602036.

1 0000

000000000000 (Dooooooooo)oo
gooobooboooboobobobooobobooobooo
oooobooooobooboboobooboboo
gogoobboboooooobobobbboooouoboo
gobboooboboboooobboooooobbooo
gooobooboooboobobobooobobooobooo
goooboooboooboooboobooobooon

gbooobo&sonm OO0 O0O0ooOonooonooaon
0000000000000 00 KNbO3;OODOOOO
000000000 PolzikDOODOODODOOODOODOO
000 -60dBO0O0O0OOODOOOODOOOOOOO
O0OooooOoOooooo o

O000O0O0OUOKNbO; O0O0OO BLIIRA (blue light
induced infrared absorption) 2|0 0000000000
goodobobbobbobooooobboooooboog
ggodoboooboooouobobbboboood
00000000 (oo0)0D0oboooooOooooooo
0000000000 (Do)booooooooooo
ooooboooboobuoobuooboboobonboo
goooobobobooood

goooobobbbobooobobobbboooood
00000 PPKTP (periodically poled KTiOPO4) O
ooooodD Y enmIDOOOOOOODOODOOOO
000000 BUOo00o0o0ooooooooooo
0 -5.6dBO0OCOOOOPPKTPOODOOODOOODODO
OBLIRAOOODODOOODOOOOODOO

00000000000 860 nmdO0000O PPKTP
gogboobooboooobooboobooboo
goboobooboood

2 OOOoobO

gboooooooboboooooobooooooa
O0000000Fig. 10000000000

| EOM — ISO — Ti:Sapphire Laser
"C¢ PZT1
SHG AN .
1| Triangle Cavity
e Eg
a|m Flipping
PZT5 e PT Mirror 99%R >
T Ll
| dock BT Rz g T P PD4
AOM ass Plate

Alignment Beam
Ll

Local Oscillator

PZT6, HBSY
PT == PT I

PZT3 MCC D

PD3

Fig. 1:
tor, EOM: electro-optic modulator, AOM: acousto-

Experimental setup. ISO: optical isola-
optic modulator, SHG: second harmonic generator (fre-
quency doubler), OPO: sub-threshold degenerate opti-
cal parametric oscillator, MCC: mode cleaning cavity,
HBS: half (50:50) beam-splitter, PTs: partial transmit-
tance mirrors, HD: homodyne detector, PDs: photo-

detectors, PZTs: piezo-electric transducers.
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Table 1: Increments in the intracavity loss induced by
100 mW pumping. (L: intracavity loss. The data in
the second row was obtained using other OPO with a
KNbO3 crystal.)

Crystal L with/without pumping Incr. in L
PPKTP 0.002/0.004 0.002
(KNbO3 0.009/0.024 0.015)
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Fig. 2: Power levels of the quantum noise. (a) shot
noise level, (b) LO phase is locked at the squeezed
quadrature, (c) LO phase is locked at the anti-squeezed
quadrature, (d) LO phase is scanned. These are nor-
malized to make the shot noise level 0 dB. All traces

except for (d) are averaged for 20 times.
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Fig. 3: Squeezing and anti-squeezing levels at several

powers of the pump beam. Plots with x indicate mea-

sured values while () and A indicate theoretical ones

which are calculated from measured classical paramet-

ric gains. The phase fluctuation of the LO is taken into

account for the plots with A while it is not done for
those with O.
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