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Fig. 1. Experimental setup schematic of generation of 1.5 pm bright squeezed light.
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Fig. 2. Noise spectra of 1.5 um down-conversion field.

S8 I B IR AR R (naee) ELFEERINE
AR 4R A ROE 5 AR T B SN R &

044203-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 65, No. 4 (2016) 044203

RO ' PRI 25 £ 7 250 DL R PRI 8 HL T 2 e
75 5N B S5 R0 B R AR A, St b S RO ER DN R Ny
86.6%. DOPA & Sz by th (¥ He 4 i ) 22 7 g 120)
Viq,det — 1+ ndet’ (1)
Mdet

Fert Vg, det 795 B BRI B 4 1E 22 (57 AH F 47 5 )
L (1) RS A A, B DOPA it 19 1.5 pm
T ' I 1 W S D A A AR R 46 O 10 T 4 R Ak
6.3 dB.

‘/sq:

3 1.5 pum B & & 48 A5 X 7 ¥ Wigner
YRR AT B A e E A

A Wigner #E#E 2 5347 58 202 AH 23 (8] (1
SEPR Y, RSB A HbAIR — AN E A, (AR R
NE2E 20 A0 bR BT A BE il L2 B Wigner M6
S B AU 1932 4F Fi Wigner B R 5]\ —AN e 506
LT AH 1A o R AENE SR A A, SOk R T AR
FA S A AR I AR P L R ) B AR A
A] DL T B H) Wigner B8 EOR B, R Wigner
BR) 50 1) A X TR AT A AR v A R R R

RO A AR DA 5 /N A B VS RN S5 7 T
FRT —RHMTAE P8 g R Ry, XA
Fe T O RN 2= T R RSN T &=
T Wigner 2R3 5 4 1) 5 2 7k 2 — P9 1989
A, [ 5 R K 2 Vogel /N5 — VR FH st 3k 1)
PR AR (BT JET) BORAE LSS B A H 2
—ANET A Wigner 53 PL; 1096 4, 7[5 B b7
K Schiller /NH B RS T 0 T IESAR &
4525 Wigner R E M B 2001 4EiZ /ML Lk
SEIL T Bt T A Wigner B $ i) 5 14 B2 2008 4E,
Ly 78 R 2 2R FH I 3801 i = A 4R ) &2 1 E AT BOoR
SEPLT N T A B S R AR AS 1Y) Wigner BT
H P B RN R R R AR i R
1% A R ARE A RIALAE M 02 B4 A7,
O BT Z B T A AN RIS AH £ 6 T R e 75 3 2%
Gy, SR JE IS 1 2% 3 A7 (1) Fourier 22 46 (X &
Fourier #1143 BV AT 15 21 1% & 385 (1) 5% B 55 FE A0 AH
[B] ¥ Wigner 4L, EILE TSGR, FIHE
FATTAT LAAR 77 {5 5K H — AN ) UL & XA 26 25 A

NE— SRR AR S AL A A g 72
R AR I, T A A A ) A EE
BATVRFH - TR RS E 1 Z I EoR

X SRIRIRAFH 1.5 pom B 5 IE SR AR R 46 &5 e 3 it
177 Wigner pR 8. L8, B RIR G
Je 5 AR T2 AR LA, I IR 23 A &
TAFRLAR S 0o T B IS A A MR A W E, AR )5
R P F AT R 2R St RO 5 A2 — AR
b FETT, AT LA 735 7 25 R 4R 3112 I 28 A AE AN R Aoz
FS 0o AR A LS Al R RGTAE 1 FTR,
P A RN e RO S 5 1 MHz (5 A
SIRIE L B ER AT, K 1 MHz AR (5 5
PR 2, RV RT LIS I 7 i 4 R SR R AL ) e 7
B9, MRS RS ES RS, sei R —1
fERME 5 TBOR S8 TBORAR 5, I8 I e e AT 58 LA R TSR
R AR TP JE I (4545 519 B RUBCK, #
HERFEIIR N1 Gb/s U7 7R B s R U, R
A ElE B 3 .

T

Voltage

Time

B3 TRl n i s R B BHE =l (P25 HE LR TRV (388 20 9
o (AT A R B )

Fig. 3. Collected data of digital storage oscilloscope
(the portion between the two dashed lines is datagrom

a period of T phase).

B A~ oA AH 39 ) # 9155 43 D9 100 4, TN
B— 1 A — A /100 S0 HH X TE]. 2R 5 Pk B — A
DX T8] ) AR 45 43 100 AN X J8], FE5 BT A 0
Gt Gk g R A AR AR RS
WG, XFEAR T EFSEANRMHEMT
1100 MU LA, ARG XX — RANIL & Al il
Labview £ /7 ff{ 1% Randon 28 #, 44 % B % &
556371 Wigner #ERE R 70 A7 AL THE &5 30
K4 PR, B4 (a) 3 E ) H ) Wigner #8273 4
BRE = 4EE, B4 (b) iR E AL . B
ATDLE Y, 5287 AR B W e A R 4 I E AN 2 — A
FRAR R B AN AN E A, IR T 1A A7 AE RS P e 75
AL, FE TS AH B B ATL A R LA S BRI 25 1 1 2k
FR A2 Wigner BRI 20 U SE R R 28

044203-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

4 38 % 3R Acta Phys. Sin.

Vol. 65, No. 4 (2016) 044203

B4 (MTLEER) EE Wigner MEMER DKL (a) =
Ae; (b) LA

Fig. 4. (color online) Reconstructed Wigner quasi-
probability distribution function: (a) Three-dimensional

of the function; (b) top view of the function.
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Generation of bright squeezed light at 1.5 pm
telecommunication band and its Wigner
function reconstruction”
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Abstract

The squeezed light at 1.5 pm telecommunication band has been considered as an important resource of continuous
variable (CV) practical fiber-based quantum information research because it is the lowest loss in fiber. A bright phase
quadrature squeezed light for continuous variable at 1.5 um is demonstrated from a semi-monolithic degenerate optical
parametric amplifier (DOPA) based on a periodically poled KTiOPO4 (PPKTP) crystal. The laser source is a continuous
wave (CW) single-frequency fiber laser at 1.5 um, which is sent through a ring mode cleaner (MC) as a preliminary spatial
and noise filter. And then the main portion of the output from the MC is used for external-enhanced second harmonic
generation to obtain a CW single-frequency low noise laser at 780 nm that acts as the pump of the DOPA. The residual
light of the output from the MC at 1.5 um is used as the injected signal light of the DOPA and the local oscillator
(LO) of a balanced homodyne detector (BHD) system. The DOPA is built by using a type-I PPKTP crystal and a
piezo-actuated output coupler and works in double-resonance case with a threshold power of 230 mW. When the DOPA
is operating in the state of amplification, the output down-conversion field should be a bright phase quadrature squeezed
light, where the relative phase between the pump and the injected signal is locked to 0. A 4.7 dB bright phase quadrature
squeezed light is measured by the BHD system with the pump light of 110 mW and the injected signal of 3 mW, where
the relative phase between the down-conversion field and the LO is locked to 0. Our measurement is limited by the
optical losses and the detection efficiency. We have taken into account the detection efficiency of 86.6%, and the actual
squeezing of the squeezed light being 6.3 dB. Moreover, because it is so crucial a process for CV quantum information
system that the transmission and evolution of the CV squeezed states in the fiber may reappear in all information of
the quantum states in the phase space, then the bright squeezed light is detected by a BHD system in the time domain,
and its Wigner quasi-probability distribution function can be reconstructed by using a quantum tomographic technique.
Furthermore, the bright squeezed state at 1.5 pm is an ideal source for fiber-based long-distance quantum information

because of its stability and bright mean field.

Keywords: nonlinear optics, bright squeezed light, optical parametric amplifier, Wigner quasi-probability

distribution function
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