128 S1 X ¥ F iR Vol. 12, No. 1
1992 4 1 A ACTA OPTICA SINICA January, 1992

— |

by

41

26 ARGt AR P RO IR IE-F 7
R

GERIFEE R R R, R 223001)

® %

KXHET SHFIERERFIRPORETEHES, EHT K XTFLERF Sk(o) (K>2)3HEREM
FEMERE—REUTEPERBEYSES, UK Sx(e) (B>2, K+4) MAESNERRSERET S
Etf. £ 4 MHFLERR Su(e) HASEMERTUTEREFSES, IRMPRETHESRZ—ML
F L RO H L R T BB eE IR S A .

*@iF EXFLERM BTS. EEZS ®RIBFHES,.

-5 7

FE 45 36 7 W9 2 45 4 B R B R RTRBUR T AR A%, BRSOV BTk ¥ Eh
WM RS-, EER L, EERAMITFRXERBERELSE LR
R ARt Hillery S A™ FEA%iEH 7 K R FALERMF K>2)MHEEH |00 KEAALS
PR ES, BRMFACER T KR THA K> ERE [0) LERESE LI
ZINGE, AXRRFEABLT RO B ES . KRR UREHG ST EZ/MESHK
B, A 30 22 MR 330 R L8 MR8 7R B R YR 2 SR B

i, Hillery™ #E)” 765 48 9BEE, 1R 10 T 6 B ME V-7 48, HFIEM T X i E
MR —FHELHRHN, AMNBAMBRT SR ERE T ES MR 2R %,
MW A, SOEFIEER T, e T J-CHRE™ DREXTF J-0 HR™ %, H5
TRREESFEGHR TRHE FXBRSRX TR LB D OREFHIES, EWT
K ¥ AEHFF (K>2) MEMIE L TR ERE—SOE RT3 ol A RIE 5 EL% 7
E, RHE AN TFAEFR AN EAEBNEREBE = ERETFTESR X—4RERT
Y F 75 1K 45 I 2 SCHR (5] Bt BUE B9 — FhilT B9 3F 2 SRV

=L EHEWE X
BN A REH R AN IER 4 &
o= (a+a*) /2, z=(a—a")/2i, D
Hpaflla® HHIRATFERM™ERT,. MAGHE-EXSBEHHTENMT 1/4 8
doi><1/4 & <{doip<1/4, (2)

FRX A BA W ES,

IxAREH AT 19914E1 8 11 H; WKFIESMEM: 19914459 H



134 23T A ik 12 R SR 5 48 13

i (DX, Il B 15 IRIE TR E N

B=x1+ivs, B =y1+1ys, (3)
Herys My, %%Jﬁﬁ%ﬁﬁﬁﬂﬁlﬁm&t%ﬁﬂﬁﬁ EXH
_ v1=(a®+a*?) /2, y,=(a’—a™*) /23, (4)
P55 ED] o 1 yo T R HORE 5 X BRI A 2 R4 BIN
(Y1, 2] =i (2N +1), dysdys><N +(1/2)3, (5)
R N =a*a BRTFHEH, MR v Ry: WERREE
Ayt <{N+(1/2)> R <M <{N+(1/2)), (6)

AR R ERE P ES, Hillery™ B2EH, ¥ 2 (6) Rt M P X REJFIEE
W, MEG)RXBEXTRAGSRELME

=, Kb T AR &M B p iR -F 7 IR 44

PN ESSBRE B TPBRES D o) SEEHEA S OB THES| O R
la, 2>=D a)S(z)|0), }
Da) =exp(aat—a*a), S(z)=oxp[(za™*—2z"a")/2],

R e=re® REHSR, A RTEWNLY, 0 hESH M, EERL, 5K AXTFEIE
B P AIEF LR Sk (z) W E L RD '
Sk (z) =exp[zg(a*)E —2ka"], (8)

XA 2e= (2/K 1) BR, 4 K=1(MHEXETFER, Sz BN EBHEL D(e) 4 ((z=a);
YK =2(Bp0eFERN), Se(2) MAESESF S (2), BEME, BT Sx(2) (K>2)M1E
MEREZHTFEMERE-ZEUTYIF -REHEES. M Sx(2) (K>2) MHEZEH
FE, WAL P4 = B E 4™,

MEPR K BT AEFHN Sxle) (K >2) XM T 2% | o) /5 FH B 72 A4 B IR 1R 7 05 EE 4,
ZCHITE R TR 2| S B R

)

Hi (4) A Al 72
{dy>=(1/4) [{a*+a**+2a*"a") — (&’ +a**D?] +{ata+ (1/2)), 9
BREEFHERG FGOGXTHE R
' (Gidytid = (1/4) [Ka* +a**+2a%%a") — (o’ +a**)?] <0, (10)
5E X
|2, a>r=8k(2) |ay=exp[zg(a*)E—zka®] |aD, (11)
Bzl —RER, A1) RBH
|z, adp=~[1+2g(a*)®—2%a%] [ad, (12)

B (120, TRBEE 2| W — BUE LT & 2,00 002 FIA X FHE, HHHR/N QO REHHE
)



14 i 2 C2 ird 12 &

or|a| [|a|2+1]cos (Bu+6,), (K =3)

A= r 4s [ 4lalt 4|a|® 1 —4\0. — (13
1 ’ﬁ‘iﬂ,k*[-.,K—fa;;+a\K—3}1+1K—4):]m[(K 4)0a—0:], (13)

(K=4)
Heh Bk e=re® (r>0), a=|a|e®™, #L G FT'H v A o LHZNEIRETTHES,
Bp

Gi1=R* 9)V:R(p), (14)
A Blo) HIERe 4, WE
27|a|[|e|*+1]cos(f.+0,+2p), K=3

<=ﬂG‘¥=>=~—{ﬁr‘ j-s [_4|al* 4[al” 1 , VAV
Lol {(KLQM_F(T{__:S_)T—;-(K__‘i)!]{,os{(ﬂ' 4)0,—0.+2p], (15)

(K =4)

B8 R I, ¥ FAMERLEHTE o), BHAE o, HRLIE cos[(K—4)0.—0,+
20] <0, NTTH

{:4G1:><0, (16)
X, KT ALERA Se(e) (K>2) M EMERLSHFENERE—SCER TR
WE 5 45 T

HADRESGEE, T K=3 M K>4, %4 |a| =0, WF

{idyiy=0, (17)
MEHTAERF Se(z)(K=3 Ml K>HMHEE |ORIEAARS=ERIETL A ES, ©
MM, X—HEN T K=4MFEAER BFY K=48, (1R P HABHT R TR,
B4 TFAERNS Se()MAEE|ONERELERENE, X

|2, 0)r-s=184(2) |0>=exple.(a*)*—2ia*] |0}, (18)
R 2a=2/4!, 2=re"(r>0), B |z|W—ZEN, HHE
|2, 0)g-scx [1424(a*)* —2ea*] | 0D, (19)
B X PEE
a»=LKa*">=0, {a*)=2, {a**)=2", {a*'a*>=|z2|"/2, (20)
KA (10)K, H
idifisd=(r/4)(2c08 O4+17), (21)
g 2RT, £ r HABBREHET, ¥ T3E M6 0, 1, BTLE
(o dyin> <0, (22)

Bl 4 A0 F AR So(2) M EEA 00076 &7 A IRiE ¥ 05 B 48,

WM, & ®

D) K AFRAERF Sx(2) (K >2) Wik HEMFSMERE—REL T4 HRig
FH RS, FbaR o] LT, Sx(2) (K>2)MHT R (o) (0 0) MIEH & P4 IRIE T )5
4,



134 ZHTFIEEELRPNREL S ES 15

(2) K HTAEFT Sx()(KE>2, K+#4) MEEHMERRE = AERIET 7 E %,
BIEBRRE, K=4 R—A 45, B4 AT RAEHF S (o) 0 AWM 1EH T L P=E R
VA 75 TR 4

(@) B&ME, &z Or.. BERAFEIRY, BXRAEHEANEHIEZ I,
B, K75 |2, 00nos FELEIRIE T 05 IR 45 X — BF 90 45 S 20, 63 90 308 F- 0 F &5 1 2 S0k
[BIBF B B — R MR B RN B E R4S, MR—FMMLFoRES, REMRURE
BT S A N E IR, F R ERNER LAY B S BN TR —HT 5

2 % X ®W

[1] D. F. Walls; Naturs; 1983, 308, No. 5939 (Nov), 141~146.

(2] J.N. Hollenhorst; Fhys. Rev. (I}, 1979, 18, No. 6 (Mar), 1669~1679.

[31 E. E. Slusher e al.; Phys. Rev. Leit., 1985, 55, No. 22 (Nov), 2409~2412.

[4] M. Hillery ef al.; Phys. Lett. (4), 1984, 108, No. 5 (Jul), 259~261.

[51 03%Al, {F 8 i5; <P 2235 1987, 38, No. 6 (Jun), 698~T704,

{61 M. Hillery; Opt. Comm., 1987, 62, No. 2 (Apr), 135~138.

[7] C. C. Gerry, E. R. Viscay; Phys. Rev. (4), 1938, 87A, No. 5 (Mar), 1779~1781.
[8] X.Yang, X. Zheng; J. Phys. (B), 1989, 22, 693~696.

(9] X. Yang, X. Zheng; Phys. Lett. (d), 1989, 138A, No. 8 (July), 409 ~411.

Amplitude-squared squeezing in multiphoton nonlinear processes

ZBEAN YOUBANG
(Department of Physics, Huaiyin Normal College, Huaiyin 323001)

(Iieceived 11 January 1991y revised 9 April 1991)

Abstract

In this paper the amplitude-squared squeezing in the multiphoton nonlinear
optical processes is studied. It is examined that amplitude-squared squeezing can be
created in the first order approximation by f-photon unitary operators Sg(z) (K>
2) acting on the coherent state |a}(|a|#0) and one can not be ereatod by Sk(z) (K
>2, K #4) acting on the vacuum state. It is found that amplitude-squared sque-
ezing can be created by 4-photon unitary operator §4(z) acting on the vacuum state
and this shows that the amplitude-squared squeezing is a new noneclassical effeot of
light field which is independent of the second order squeezing, antibunching and
sub-Poisson statistics.

Key words: K-photon unitary operator, coherent state, vacuum state, amplitude-
squared squeezing.



