Chinese Physical Society
Mﬂ#ﬁ Acta Physica Sinica :

€D Institute of Physics, CAS

ETEXANFRGHSN=MENERSFE
B ERD HHE RAA FIF
Squeezed property of optical transistor based on cavity optomechanical system

LiSen LiHao-Zhen XuJing-Ping Zhu Cheng-Jie = Yang Ya-Ping

5|5 &, Citation: Acta Physica Sinica, 68, 174202 (2019)  DOI: 10.7498/aps.68.20190078
TEZER 2 View online: https:/doi.org/10.7498/aps.68.20190078
AN View table of contents: http://wulixb.iphy.ac.cn

BT BB A HAB S EE

Articles you may be interested in

T2 R G b i -
Quantum measurement with cavity optomechanical systems

PIB2AAR. 2015, 64(16): 164211 hitps://doi.org/10.7498/aps.64.164211

XU T2 B Ge i 1 D A 5P RO TS

Entanglement characteristics of output optical fields in double—cavity optomechanics

YIBR2A4R. 2018, 67(10): 104203  hitps:/doi.org/10.7498/aps.67.20172467

FET 0] BERE U )27 R GBI G e SRR A 3 0 PRy T AR %
Coherent optical propagation properties and ultrahigh resolution mass sensing based on double whispering gallery modes cavity

optomechanics

YIFI£4. 2016, 65(19): 194205  https://doi.org/10.7498/aps.65.194205

FET N T T SRR R o — BT
High efficiency all-optical diode based on hexagonal lattice photonic crystal waveguide
YIBR2EAH. 2016, 65(6): 064207  hitps://doi.org/10.7498/aps.65.064207

= MU R 1 R GEAR HAE AR5

Optomechanical interaction with triple membranes

Pz 2016, 65(12): 124202 https:/doi.org/10.7498/aps.65.124202

JEFRIBIE ) RGP R R
Quantum control of fast/slow light in atom—assisted optomechanical cavity

YrH2E4. 2019, 68(5): 054201  https:/doi.org/10.7498/aps.68.20181424


http://wlxb.xml-journal.net
https://doi.org/10.7498/aps.68.20190078
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.64.164211
https://doi.org/10.7498/aps.67.20172467
https://doi.org/10.7498/aps.65.194205
https://doi.org/10.7498/aps.65.064207
https://doi.org/10.7498/aps.65.124202
https://doi.org/10.7498/aps.68.20181424

Y] 32 2 3R Acta Phys. Sin. Vol. 68, No. 17 (2019) 174202

ETEXNEZRENEX=RENESESFHE
% FmD EBT KRA ETT

(IR I RRL 2 5 AR, SEdF s M R R S, B 200092)
(2019 4E 1 A 15 BULE]; 2019 4E 6 A 17 AU EENH)

2O TR AL =R I A AR IR, RATZ AT E AR TR T ERE TR e
Ve AR T AR BR Y, THE T AEAR TR E AT B RO, i AR A S OC A R4 R . X
HEOF T R B A0 =, LI T IEOE LR 2 09 206 =AU M TS0 0 4. 3 b 40l — W A8 il o ok A 28 it
filaz ol i 9 R AT LSRN 4 BT A ORI T SEBOEOR . A SCRARTHE RUR 406 AR 61
PRI, 38 3 4200 = A A8 Ho G TR AR R . AT 4 3R B, DG A TG, R e A TARTE L
R, i R OCHIR 9 A, B B 4. T 5 4 A RN D T 46 JE v, 78 40t = B8 9 e R X, i iy
DCARIR R4 ', (R 4 45 P 52 03 AOG IR A Fi kDL R GE S 5 I il . 24 i A R0 1 446 D' ) 47 £ 8 O I
i OC R TR S B S, B e/ M BE S A BRI TR 4 22 80 r BRI/, B/ IMEH2 T TR A R -0.25. {H Yk

AR A0 6 19 e 45 A e inp, HEXH O IR A 248 S, AR, Itk 2. HoA R4 0 o il
REBAE I, H DG IR ARV . X — SRR R TR | 55 45 5 R A5 AU A TR Y A 1

KBRS, A, BB RS

PACS: 42.79.Ta, 37.30.+, 42.50.Pq, 42.50.Wk

1 5 =

A AR L A AR ) e WA B A e e itk
A TG R, LB A B i B3 AR T b A
(CRLERIIPS % S (S0t e R SR X2 PR o A e
PAbiRe, HAS T Z M E T, ISR 15 i
TR B A REN 2 UG B2 ik
ok, SR, ST 72 A" A 540
FE, e R, JBf5 5 Z A 2 AT 1esh,
LR T PER 2 ARTE 1 K DUT B ey
AT SAEGRE TARRYIE R B PR T R4F
11 N S O Wk s 5 e A A B e X (P
S, DI AT T 20l = A A A 10,
L= R — X R A, B BE T RIpAR

DOI: 10.7498/aps.68.20190078

LM EAER, FH— B8 i DGR S ) —
WA SRR, TE—E AT, SCIE S
SEEEN N

B AAE, WU B AR RIS 5RO
SRR B, TR SRR 5 A L AR EAE T Y
— M4 T 2011 4%, Li Al Zhulo A A KT
iR S E T ARG RER N T A=A —
ANITZE. WA, BT EOCHL R SE -2 g et
T RVESR AL AR BAE ], Teufel 55 20 7E1%
PRI TS0, 15 BIA 0GR G R B 5 5T
AT IR DR BEAR Ho e 1T Eem g L B, AT
ARG A TG IRE . Larson F
Horsdal 4 fF 58 1 G i A8 7332 B B H LU 2H
B ESCAUMRGE, 30T T AR, 4527 .
~, BAVEH T DD R IR MEAR AR 2

*EZR HRFIEES (S 11874287, 11574229, 11774262), T f SR ST & TR (HEHES: 2016 YFA0302800) F1_L- ¥l

Bl R ZE 514 (HEfES:18JC1410900) %% B A
t BfE1EE. E-mail: xx_jj pp@hotmail.com
©2019 HEHEFS Chinese Physical Society

http://wulixb.iphy.ac.cn

174202-1


http://doi.org/10.7498/aps.68.20190078
mailto:xx_jj_pp@hotmail.com
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 68, No. 17 (2019) 174202

SECEE RSN EAR. X R T RO
AR GERESL BRI &, JFHE 58T ] AR LR AR B
YER. Chen 45 ) Je B (07 [N 7 4H BE R K 50
RGO R G il T — YISl 4y
4 = BT 58 %5 SRl kR g (- 2%
PITHEER AT R &AL, H—ddhizt
RIS UM ARSE, fihiz e B n] LAY R0
I3 —RBMDEAE R G RO, JFRER BRI
BORRIZCR. SR LML T A0 = A i TAR 5
AE PR A DGR B RIS b, X DRy
TG, JUHR RSP R B A SRTE. R,
ARSCEEWTE T LIARCs B4 R AR, 8@
WA= R, FEEHOR TARIX ], f e Ik
AaRetE. W T R RA TR TR A/ R R,
AP RUR R AR = YR A R MR L, 7R 15 5 A
(5| Sy i) Gl fE AL RS 2314 Bl
S5 T B AT H BN PO, D AT BT ST A R A
IR AU A T R A (.

AT 2 T4 T et = AR, JeR 1T =
A 8 A R R LA R i DY R TR 4 S
3 Ve T RAHTOE R A S I, iyt e pose
TR 55 4 5900 T UG RN, 705t
JOR TARIXI, i G B IR PE. 5 5 350223
TET R

2 RTEANFAZWELZNE
7

B — 3Rk [25] R RN et =
ARG, WA 1R, B -2 P i B R K (i
) LyPAE A I B AT I i 1 A0 HL-3A % (F-P)
i, Hoh Ze i b4, A RS e e, 18
SNZBREN T, B0 DT IR B R A 5 IR
—HOCIRER , N wyy BIAHIZ G (pump laser)
ELHEEIK B, PR A% ) B (- 2 P R SRR

Pump laser
Probe laser ||||||II|II|||||||
BEC

- Detector

-

—

1 ARG B =)

Fig. 1. Schematic diagram of the system (7.

BE RIS o7 —AOCIRELSE , AN wyr BRI
)% (probe laser) W ASFHE RS, 165 REAEH )G 5T
H AR, RIS (detector) HEU, oA A%
KENGZ RIS C TR . DU B R i X B i
S [V N D L R = d X DO O | B S
wpu MRS 1] LASR R O 2]

H =hwpa'a + hACT e+ hg (aT +a) cfe

—ihEy (¢ — ') — ihEy(cet —cfe™@), (1)

4hk? 1
,EQEF'wm:Tm , wé:wc—i—iUON, Ae = w — W,
Uo N g2
=5\ g 0=~ Uo = 5%,

|Ei| = /2P;k/hw; , (i = pu,pr).

(1) 2 A5 — T e (5 PR3O 3 350 R 1
SRANAERL, ForF o (of) B (- P HESE R 4R T
BITE (7 ) A, o ACFETE - PR LS TR 1
RSN, 55 IR IR R, A R S
B2 IS, w5 o ()40 BIFR I B I
WO TR R (74 ) BEAT, wn AT RO
w15 e 1922591 LU N IR T35 20 T2
I 0 AR ot 565 TR €6 DR 07 4L R 1
S ARSI, o SRS AR, N T A
BRI IR E K (pu) FHRIDE (pr) S50
BIH S, |B 2R X B AOE IR, P, (i = pu,
pr) FR AT HOS AT,k FR IR, § R
TR AHIE 1 9% it

S S - DA AT L U 6 B B R
X = (a+at)/V2. KRG AR 1077 FE A X 5 6 2
la,a'] =1, [¢,cf] =1, ATLAGBIHLAAL RS X FE
BT ¢ IO 7 T

d A
Ei = — (iAc + k) ¢ — V29X + Epy + Bye %, (2)
dZx dX 9
ait X = -2 4
a2 + Ym i + wy, \[wmgc ¢, (3)

Yo BN O-ZE T IHBER AR T RO REL
TR A OCR, B X T o B libnie, W7
g B H g

c=co+cpe O 4 e (4)
X = Xo+ Xpe 9 4 X_el, (5)

Forr o F1 X 9 208 I 50 1 B e A1, H A
REHMBGIR B o (X)) KRR 194

174202-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 17 (2019)

174202

AN 2, X R AR S B — 3G e (X))
N AR LAk W 0L R 43 FXT R B3 AR AR
2t —wpr (TE T Z AT W 20 1 L X0 iz R

A TE) S 0, BRfi-R i,
B3] ¢y A1 X, )5, ¥ (4) A0 (5) ACA Ty L
(2) FJTFE (3), &I [FERI, 155

BT HERE ). o 1 X, BT LB R R (2) o T G O R NS ©
ST < A = 3 o —i6)? A—C)z—D ’
1 By = 0, [RIRBESE 5 RR (2) SRR (3) FE4- T4 (k= 10)" + (A
|
7 1AB*w,, Epy” By
- = . . 2 .2 2 ’ (7)
(iAc + K — iAwpmnwo) [(n +i0)? 4 (A — ) — D*}
|
T ¥

S e T Ey

C = Awpmwo(1+ B), D = A2B2w2w2, wo = |col®.
AT oM X IR, M A e DGR 1S, el
AT RATREI R e A A G R

Cout () = (\/ﬂ - \/ﬂco> e lwnt 4 O et

—1(2wpu —wpr )t
‘FC’out*e ( b pr)a

/\I:f:‘
AT Y- ) N o B ) B
Cin Fl Cout 73112 SN ASGFNIE 128 4200 =448 S5 1Y T ok | (k—i0) >+ (A —CY —D| ™
B GNELE, H Ca= (B + Ex)/ V25, ﬁ%@l%ﬁ‘ (10)
. * 2
CVout— = _\/ﬂ iAB mepu Epr = MEpr, (11)
(iA. + K — iAwnwo)? [(n +i6)% + (A — ) — D*]
oo L[, 2= —i(a, - 0]
 Vek (k=10 +(Ac—C)Y =D’
: * 2
M= 3R 1AB* wm Epy (12)

(iA, + K — iAwmwo)? [(n +i6)2 + (A — C%)? — D]

Cour+ AN HH 37 T A 2 1k 3 43, HA 5460037
FATR] AT IR AT A, Coy A2 H1 375 1 A e A i
B, REEPAHZES S — RN E R =Rk

ASGE TR R RGN = AR, B
30 3 R I ' Py s A TR D' e R
ko Hr, s ot 5 R g 8 B 2
Ac = —w, AT, fa 300 52 24z 5 1A &L
P RPN 780 nm fHE G, HiL RS
Z B R Bl N=02x10°, go=mnx10.9 MHz,
k=10r x 1.3 MHz , A, = —w,;,, A, = 21x32 GHz,
Ym = 2nx0.4kHz, w,, =2nx152kHz. 7£ K 2 7,
| T iz R By a3 5 0, 1.0, 2.0, 3.0,
4.0, 5.0 x 107 W I, Fiy tH 37 (4 £ P o) 1oz 355 4 AH
Xt F ARG BB IR T = |Cour / Epel > BEHEN

\
YA e Ak. & 2 AT By, = OB, B354 1,
WA RK, Py > OB, BH RN S
W HEARES (A e = wpr — W' = 0) 155 B 1R
TEFTR A IZ DT, LRI B3 5 R R T 1,
ST OGHUR, IEHEE Nz G R A K, S
DRI K, BA M. RIZ RS S T
A RHCRIIRE. G A Py B 2 2 22
1265 IR R RIS B A = —w,, I, 36
PR B 37 1 FR 23 BE A% 16 2R RS RNIR 7, 24
PRI 5 BRI A e = W/ —we = 0, 11535
SRS 45 AL R BE R 2 T R G OR.

N1 g OERY IR gE R, SIAESS ot
AT

1
Xl = §(Cout + C(;tt)a (13>

174202-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 68, No. 17 (2019) 174202
_1 + ct,C Y= MM*{CIC 22
X2 = E(C"m — Cow)- (14) out’ ~out’ (Cii Cin) - (22)

BT EXN S LR (X, Xo] =i/2.

XS B4R S S N

S = (AX;)? —1/4, i=1,2, (15)

H(AX;)? M, & Uk

(AX;)” = (X, X)) — (X)) (X)), i=1,2. (16)
G SCRTHITANAR S; < 0, Wi 35 0 46
A, HWBRA-0.25; %7 S; = 0, W 37 i/ RS
HE R, RIARTAS.

1.8
| — P,=1.0x10"W
I — P,,=2.0x10" "W
1.6 — P,=3.0x10""W
o [ — Pu=4.0x10""W
.g | — P.=5.0x10""W,
‘E 14f — Pu=0x10""W
g +
@
~
o L
1.2
1.0
—10000 —5000 0 5000 10000

/
Abpre

B2 BHRT=|C+/Ex? ERRBHZELIET,
BiE R 5 5 Tl A 94 30 SR A i A pre = wpr — we’ YK
T2 ORI W R R A Ac = —wm

Fig. 2. The relationship between the transmissivity
T = |C,yt /Ex|? and the frequency detuning of the probe
light and the cavity mode (A’pre = wpr — we’) at different
pump power. The frequency of the pump light satisfies the

condition of blue detuning( Ac¢ = —wm, ).

B (13) X—(16) XA, Fe4ist S; it i
5 #H 45 T 5ot B E (Cow), (CowCour),
(CHCon) WITHE. Wi ABFFRIR N Ci = B,
Wi 7 LB 43 FH Coe , TGRS HE 32 AR LR
ST C . PG (10) X—(12) =X, il m gk

Mo S A A AR Gk
(Cou) = K (Cin) , (17)
(CoutCou) = K (CinCin) , (18)
(CiCoun) = KK* (CfCyy) (19)
AT L AL A S i A AT Sk
(Cou) = M (Cin) , (20)
(Cout Cour) = M? (CinCin) , (21)

] DL g S 14 s 4 B e AR 37 ) s 4 P T
IR ZGSHE (K, M) AEVIRR. T RIHETE
RGO AR XS DU 6 8R4 6 A S i
F Gk G TR

3 M OBAR A G R G
KR

6 A T A5 AL A B ) B4 K Glauber T
1963 4E42 R, AT BRI KATAES, 7T
DLE R s ARk A, A EAT AR P

<Ci > = Q, <CinCin> = 042, <C;1rCin> = |Oz|2. (23)
P06 % R O T & A, K (23) KR A
(17) X—(19) X, H&J5H (15) 15
1 1

S = (AX,)” — 1=0 5= (AX,)? — 1=0 (29
[l B4 P SRR A 1 R 4 S ] AR
Sy =S, =0. (25)

FIHE AT L, G AR 5 AR R ZE0 % A
T RERMERR i R AR L AMAR A A 4, RAR
MO BLER IR A AR RS
B, BrA RGNS TAEAE = AR HOR IX 30 2 HiA
DXk, SR E ANz AR AR TR, e d
AT

4 45 BN\ AT R dar O B9 R 48 1 R

A S IE 22 4 B SN R i E A
AX; = 12 FIkVE IR . iP5 KB, f74E
R AX < 5 (= 15k 2) #9, AfHEH
SHAERAZ, HE) = |re) KRR, EFRN TR
W, e BRONRARR, 0 BRSO TR
A, Horh—ANERS o Tk /N T Tk g
MR i IR A R4 A i, AT W PR

(Cin) =0, (CinCin) = —cosh(re'?)sinhr,

(CFCyy) = sinh?r. (26)

¥ (26) A (17) —(19) =X, B84 %
OES R e = M e L SR /T o

174202-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 17 (2019)

174202

<Cout> =0, <Ooutoout> = *KZCOSh(TGiG)SinhT - 2K,
(ChCou) = KK*sinh’r - 2k,
(27)
XL MY 2k OSSR AR T I T HiAE.
¥4 (27) SURRA (15) 2 AT fEH4 HE SR 2 PR 4
D) 2
1
4
x coshrsinhr - 2k] — 1/4,

S; =—[2K K*sinh®r - 2k + 1 — (Kzeig + K*2e*i9)

(28)
1 _ _
Sy = [2K K sinh’r - 25 41 + (K%l" + K*%*le)

x coshrsinhr - 2k] — 1/4.
(29)

[ P A A AR MR A, 15 B R 4G 280k
S, :i[QMM*sinhQT 2K 41— (M‘Zei" + M*Qe’w)

x coshrsinhr - 2x] — 1/4,
(30)

1 . .
Sa :i[QMM*sinhzr 25+ 14 (MQe‘G + M*Qe_19>

x coshrsinhr - 2k] — 1/4.

(31)
0 L
—0.05F
—0.10 F
W
—0.15
—0.20 |
—0.25}
~1000  —500 0 500 1000
Alpre
60
(c)
50 //,/
— r=1,0=mn/2
40 — r=2,0=n/2
— r=3,0=mn/2
o 30
20 |
10}
o
0
~1000  —500 0 500 1000

1
Abpre

A S ML S # R 0, Wl 37 8 e/ AN B A
SUEAR TS, 2R Sy F Sy Horp—A/INT 0, Dl i
Y EAa 2 24 Sy < OB X R 50 B FR 45, 17 Se < 0
NI WAy VAR R = 2 Bt 1 TR ko < 0 A e P
BE S S MEZA/INT 0.

FHIE 2 th i R G S HOR BHE TE S ARG
FELCHHZA G RS OGR4 R, 7EE 3
W MR T ORFERSR G (st R4RiR r R 1,
2 F0 3, [AI I F4iff 6 73 5 0, m/4, n/2H1 3m/4)
VE R ANGEISERT, i S M o i e 46 2
BS) BERRIYEATR. (BRI 5 A 2R 18 AR L.

M0 =0}, WK 3(a), S BYMEALE % & 1%
ARG N /N T 0, BIEREA E45 1. xtT
r=1MHHEAERESL (BEALLL), Wiltms =
~0.21, FCAE FEAS AN Bl ER I S 1 4508 & A AR Ak X
Fr = 2 WA RS (L0052LR), ot s, 78
BG5S IR, B A7 = 0, 53R /ME
~0.246, J-FE RIEIG KM K. XF r =311
B ANEAR G (1 (S04R), H by Sy r(ELRE %5 45
DU 23 1) 728 A R R TR R ZE RO 5 s A A
I, BD Ay = OB, ik 8 /ME, HE/MEN
~0.2498, T RS R -0.25. dtt ] WL, %t T A

Sy

sk — r=1,0=mn/4
— r=2,0=n/4
4f — r=3,0=mn/4
-
O 1 1 1
—1000 —500 0 500 1000
Alpre
d
%0 (d)
60
N 40t — r=1, §=3n/4
— r=2,0=3n/4
20k — r=3,0=3n/4
O i 1 1 1
—1000 —500 0 500 1000
Abpe

K3 TERA BRI N R G OUT , i 6 i 2P 0 B0 TR 45 70 S BEAT S8R 2R i A pre = wpr — w BIAE A, IR

W 45 6 9 R 45 /1 0 0 (a) 0, (b) m/4, (c) n/2 (d) 3m/4

Fig. 3. When the input probe light is squeeze light, the squeeze component S; of the linear part of the output light varies with the

effective detection-cavity detuning value (A'pre = wpr — we’). The squeeze angle of the probe light is (a) 0, (b) n/4, (c) n/2 (d) 3n/4.
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Squeezed property of optical transistor based on cavity
optomechanical system”
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Abstract

All-optical diodes and all-optical transistors are the basis of all-optical logic devices. We study the quantum
statistical properties of all-optical diodes based on cavity quantum electrodynamics (QED)M, and discuss the
squeezed properties of the output light after passing through the diode when coherent light and squeezed light
are incident. Here we extend our research to all-optical transistor, and take all-optical transistor based on cavity
optomechanical system as the research object. By changing the intensity of classical pump light, the all-optical
transistor can effectively control the output of the probe light and realize optical amplification. We discuss the
squeezed properties of the output light of the all-optical transistor with squeezed light and coherent light as the
probe light. Our results show that when the probe light is coherent, the output light remains coherent no
matter whether it works in the amplified region, and is not squeezed. When the input probe light is amplitude
squeezed light, the output light is still squeezed light in the light amplification region of all-optical transistor,
but the squeezed properties are modulated by the input light squeezed properties and system parameters. When
the squeezed angle of the input probe squeezed light is 0°, the minimum squeezed parameter S; of the output
squeezed light decreases with the increase of the squeezed coefficient r of the input probe light, and the
minimum value approaches to the squeezed limit of —0.25. But the change of squeezed angle of the input probe
squeezed light changes has a great influence on the squeezed parameter S;, of the output light, and the
squeezed properties will disappear. Only when the squeezed angle is an integer multiple of 7, will the squeezed
properties of the output light be best. This result has a potential application value in quantum measurement,

weak signal detection, and other fields.

Keywords: all-optical transisitor, squeeze light, cavity optomechanical system
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