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Generation of ultrafast photon-number squeezed state in normal dispersion regime
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Abstract

-1.0dB photon number squeezing at 800 nm
using a mode-locked Ti:sapphire laser pulse with
fiber

interferometry is achieved. We find a novel

a  nonlinear  optical polarization
dispersion managing scheme to increase pulse
matching between signal and local oscillator

pulses.

1. ITCHIT

ab—Lr MREOR O FEMEE L 2 v b
HEE LRI S BT T A 7 A — X FIREED
A S EISERFERD DML, VY Foox
JVANAERLABEZR 1.55 um BIEHEH CIE7 7 A
AIZHT D5 3R DI R & VO3
A A =X NIREEE AR T D803 A <AThi T
72121,

— KT 7=z M L—HF L LTHOLRT
W5 E— R[AEH Tiisapphire L —H# D& L 800
nm HTHY, TOWEITV Y bV ZAOAERRN
ARFREIR T 7 A NOIEF R BT D, Z DR
BCIIEREIRICLD 7 = A /LA D AR
I RVIENY &, U R sV AD RIS A ATRE 72
LI R DI BIRD/ NS SITE Y, S H
AT A =X NIRBBEAERT D 2 &R — AV R
ThdEInTW,

AWETIE, HONPCDAOTF ¥ —TZMAx 127
T A MRV RET 7 AN ARTTHZ L TANR
7 MIVOIRH Y Z L, BRI BT 59
BN RO/NEEEZ /UL ZADRETH Y Z L & L

77

2. Bty T

FEhrv > 7 v 71X Fig.l @Y ThoH, U R
L CRDGEE MR TSV A~ A vy o+
WEt Tl Uiz EC— O IE R 5 %, (il
By N —RT7 7 ANR—=|Z AR LT, 2D L &,
PRIEIE 7 7 A ASHEZIZ 2 D0 7L Z PR 6T
TALICRET D, 2D 2OD IV AE R —
LA 7TY w4 (PBS) # W R T¥EE, PBS
EEM LI E 7+ NEA A — R TRIL, £k
T A RXEARXT ST LT FITA T EZHNTT
DAJEWS 20 MHz CTEHAIL 72, F£72, 2 e—UL
VRO T A XFEEORO 2 HRES
AT Z ko TROD D L LT,

(a)

Prism pair/ 7‘{
/ 40cm Fiber
\
Ti:sapphire :/

HWP2 : PD1
PBS1 & H
90:10
»
pPZT

HWPL1 QP2 ks QWP2

PBS2 PBS3
95:5 50:50

£

Fig. 1 Experimental setup for generation of
photon-number squeezed state by Tisapphire laser
pulses. HWP: half wave plate, PBS: polarization beam
splitter, QWP: quarter wave plate, BS: 50:50 beam

splitter, PZT: piezoelectric transducer.
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Fig. 2 Plots of intensity noise relative to the SNL as a
function of laser power coupled in to the fiber.

(2)When A Fourier transform limited (FTL) pulse was
launched into the fiber. ())When An FTL pulse could be
formed at the middle of the fiber. (c) An FTL pulse could
be formed at the end of the fiber.

3. EBER

A. 7 7 A N AHHI FTL
T ANRNAHHEBI 77—V BRIV A (FTL)

ERDEDITAINRITAGBEMZTEEDARY
A= TV, T UTF AT =D T LD
R R AFEME A BRI L7265 1T Fig. 2@ i@y Th
Do 2D L ETIEMEIRO/NEE L AT F LD
A=V AT A =X NREEZHFELZ LIFTE
o,

B. 7 7 A "\ FTL

77 A NROHFRT FTL (2725 L 9 1A Bk E N
ATCEEDARIA =D TV, TUF AT A —
DU T L)L OBREERATEE A FH LR RIE Fig.
20)DIEY Th D, 77 A SAHIEE 10 mW D &
X OEWATZ A=V 7 LU (-0.34dB) %
D EMTER, ZHIERIEED T 7 A NASE
Al C FTLIZ 72 D35 A1Z T FTL 2V A2 72 D il
BTEWIERIEMERGEON DD EE 2 D,
L2 L, BREEAR FIF T & 2007 UL 2D AR
FADAR—BDEN, T Le< s 2 &Ick
STHTEAIA =X RRBELNRPoT-DIE L
BE2bhb,

C. 774 N\HiH#% FTL

7 7 A SHERIC FTL IS 5 X 9 IR EE N
ZTGEDAT A= T, T F AT A —
VU7 UL OB ER A 2 R L7 RS RIE Fig.
20)DEY ThDH, ZDL& XL FTL Ofiftk TEW
IMIEERHRLND E VD 2 LT TASE
FE10 mW @ & Z IR F A 7 A — X RIREE 15
HZEXTE eolz, L, ARBEAZ SO
B, mOIERIBENE B LD L RIRHZ A f L
WHHIRAL T B 720, 25D/ UL A TDARY K
NDOR—EREHEIND, EDTD, 774 A
FREZE B0 mW D & X TR bmMWAT A —T T LN
APRFELNTZHDEEEZ D,

4, BEER 7 L — X NF4EER



EDICHRAITEZA I A =X RO ELZHIEL
TEBREToT-, Bty N7 v T IIARFREDOH
ALPIBEIATo T2 D LEEIZFE U TH D,
LU, AOEIC L D -V AEEREEZFANTY
HIEA ) A — X RIRREEART H Z LN TE M
o7 ARIETHDOREEE % 719 Visibility 1XH13A 5 0
Tol-ERE D IZTENbEOD (FIASY 995 % T
& 2 DITxE L CTH A DFETIE 98 %), HlifH
RITHE L THHEZER T 4 — X RHARKIZEB N T
ZHUIRE R E 1372 6720,
SIENIEZER 7 A — X RIEAERIZRIL L 72 R E
ERFETHZ LT TE ot

5. ¥¢®

77 ANEFRSBEBICB W TOETFERA Y A —
R RARIEZR KT D 2 LTk LT, Bl FTL
INIVAZ T 7 A NZARF S DT TS L
MmoTohy, ASnEEMZ, 77 A /SHRT FTL (2
7255912952 L T-034dB, 7 7 A NHEEIC
FTL IZ72 5 Ko ICAm#AE A 5 Z & T-1.0dB @
ARG A=V TV EZNENER LT,

[1]  S.R. Friberg, et al Phys. Rev. Lett. 77, 3775(1996)
[2] S.Schmitt, et al Phys. Rev. Lett. 81, 2446(1998)
[3] H.Nakagome, et al, Opt. Express 19, 1051(2011).



