533 55 12
2004 4E 12 A

X F ¥ #
ACTA PHOTONICA SINICA -

Vol. 33 No. 12
December 2004

A RRZE q EIEIRF T SCH T SRIB N KT 48

£ R

LER LEE

RER BEF MNER

(1 "M, M 510405) (2 FS/R BRI K0P = ¥ SR B R W5 /R I 150500)
(3 B Tl R BA , BRE 519015) (4 REEITEYRE , ILRAHE 277100)
(5 PLRFYBEFR , TG 710069) (6 TR B FREAFEARYEER , K 710071)
(7 B KX TH# SHTEABTI, WX 710069)

B E AR Zhang FAR B LBIBHIFORE N AH EREE, AT ARER RIAKFTE ¢
PEM g THERNBET S XMTANBRRBN AT ERHE . EREAR . AT TFAIORELDY
WA N AH EREA AEREHI A EHMEH O RESK s EHEBRAN FHATHEGFTRr Ao
EMAM g X—LRERREHROBEHL LM g TH) LATFEIOEBEARRE .
LA ATREA RAFTE; 2K g BN ERNRT ;S XATA;BNBREN K5 EE

hESEE 0431
0 3|8

BT REHESHRTRPITHRER R, £
AEREA RIOFZE R EERTHETIFERRZ
BAMMZXE, BEIAMN S 20 5% A RER
RIaFr = EH i R T & F B TRB T EH
WEEHIEZRETHRITFHSHET T KEXH
U B UEAMUGER R RFRTFHOEER
Bt — R AP R RTZF . WET ER
WRTHEHT XATES, IR TEMNNELSRE
FHHES T ERE ERERT CHETERK
q ASTEART LA SRR g MR R AR (HR, b
RPN TR ER REZ M T BSH g BEM
THREEITROEE, it THRER REKE
RS ¢ AT SUHETED, FHEX T
FREF KA ZE T ESY ¢ BIEIERERTT
SCHTBH R IRIBE R S IR R AT ER
. B #H— XA R TR IR S S R
HTRAGIRUAF ERKFEARGME, T EHE
RABRRERTESTHIEY¥ URRRTHEER¥
SHEARSHALSSAAT WY AR" . &
ERAERHKE, B 1992 4F Buzek HFAHEREA
REH/RAFZEHATEZE, Hilery 2 A U #
AERTHEES BT AR DEGFRTZ
Ut AR TR RER RAKERS B
A AR SRR T ENNERFH. S
HBA NS R SR ¢ XN BFRAES BIARER
KRR = E WG THRER KBRS HEESH ¢

SAAAHRFE 8 (A %.2003C33303) R EE A K
H3EXLHB (FAF.2001SL04) ek HEHB A LA B
(k& % :2002K05-G9) # 84
Tel:020- 32230685  Email ; renmin_58@ 163. net
Y A% 8 ¥R .:2004-06-17

STRkARIRED

AR IR T XHETE, IR T ERNREF
RGO B ICRR[ 12,13 ]2 F XA IRE
N W7 R 4R vE MBS HI R EAT AR . A SO 3t
— SR TERAT —BRENARER REFZEF
BBW ¢ ERERERTF XA THORE N K
FES EATESEGSHMA O EESH s,
ERERFERN PR FRETR r MEESH ¢ Z
FRMERRSRER, FEAS AT IS R
RAXH—MEEREEFFR N =2 X—&KH
BB .

1 A q EERTHS XBATE

1.1 ER&EqI"XHETE
XER[ 121488 R IBRFREFHBEFO LR
REX A
1 &« A 1

H=7$2~+2?+7x2 (A)O) (1)
SHXIME HRLRBEAMABRIIBERF N
2 1 d d
Q=x —H,P=2—i(xa+ax) (2)
BN EN SRR

[H,Q] = -2iP,[H,P] =2iQ,[ Q,P] =2iH(3)
TR B Y EE B A 4 BAT

a.=%(0+iP),a,+ =%(Q—iP)

(H,al = -2a,[H,a*] =2a*,[a,a"] =H(4)
SIABBE g B AG KT EE LB
a,=ap(N),a" =¢(N)a” (5)

_ [IN][N+2k-1]
¢(N)_\/7V[N+2k—l] (6)
KB N=H/2 -k IR FBEH

=%(1+ 2A+%)




123 ERYE . AR ¢ RiRRF) UHTERE N K ESH 1527
x1=L50 (gelo]) kil
BBM g BAHHETFER S4B xi=g e +a)

Xt G X RN _1 a¥ —a*V 14
[aq’a;]q:aq’a; _qaq+aq=[21v+2k], e 2i( ! ! ) (4
[N,a; 1= +a;,[N,a,]=-aq, (7) CAIH RN 5 X ZMPIRHERXR

'E.’ﬂ']iif Fock 4j‘|§ | "’) ng,ﬁﬁﬁy‘j [Xl ’Xz] =—i—(a;v’a,q+N)

Nin) =nln)
a,ln) = /[nl[n+2k-11In-1), (&)™) ((Ar)? >> KDaax 1 1? (15)
aIln)=/[n+11[n+2k]ln+1) (8) FEX

BEW ¢ DR ERT T HTETER A ={(Bg)D —L|<[X1 Y =i[<a7_rv+
IB) {F(ﬂ)} z Z—_L_ n) (9) a’N NN +N

=0 /Tall [2Kk], ) +2(e;"a)) - (aj +a;")"]

X 2n A, =<(A¥2) >_*I<[X1A’2]>I=T["<a:’v+
F, Q) = no—“h]u [2k] a;™) +2(e; %) +(a¥ -a;M?]  (16)
[r]) =[nlx[n-1]" [2] x[1] # Ay, <0 R Ay, <0, R x, By, HBRE

xlo=Dx]l xx+1]----- (x +n-1]

B=rexp (i)
L2 FR#qBETFE

SCRR[12,14138 5, H10) ,11) - 12s) LH R (25
+ 1) ERRKARER, P s hEFESH(BULEIE
BY). ZEHEEF, BB ¢ BRI IER T HE
BR=AE 5 H

aq=’§0«/[n][n+2k—l] In-1){nl,

a;=§~/[n+l][n+2k]|n+l>(nl (10)
a, Ma ?ﬁ;@ﬁ%:’é?f*

[a,,a; ] =n§=:0[2n +2k]1In){nl -

[2s +17[2s +2k] 125)(2s] (11)

EAIXT X Fock ZH1ER R

aqln>=_ YInl[n+2k-1]1n-1),

2,10) =0 (12a)

a/In) =/[n+11[n+2k]In+1),

a; 125) =0 (12b)

FRERRAFE AR ¢ TR IERIBHRTF
B SO TR E X
1B,s), ={F,(r,2s 2*Z——'B"—l 13
8.5, 17 8 i ()

2n

KXH,F (r,m) = Zm

2 &IB,s), WIRIE N X EHEY N

RABLTF A B S5 A B So R Hh i — AR LR AT
GHRE N KT ERAEXL ERRIBIASLS
BRI ¢ SBTRE N K R4S .

¥ ¢ KT, H A E A B A9

B HIPRE N K7 EGN -
B (11) .(12) 148
(a;v+a;N> =2rzm[F'q(r,?.s)]'l .
F,(r,2s = N)cos (Ng)
(a§N+a;2N> =2r4m[l—"q(r,2.<i)]'l .
F (r,2s -=2N)cos (2Ng)
(a) -a" =2ir"[F (r,25)17" -
F (r,2s —N)sin (Np)
(a"” N) 2r2N[F(r 2s)]7" -
F (r 2s-N) (17)
EH:_EQ(IG)\(”)ET?@

B¢, =5 [F,(r,2s) 12 [F,(r .26 ~2N) -

cos (2Ng) +F,(r,2s-N) 1F (r,
2s) —2[F,(r,25 - N) ]lcos’(Ng) }

Avs =%r2"[Fq(r,23)]-2{[Fq(r,2s) :

[ -F,(r,2s =2N)cos (2Np) +F (r,2s -
N)1 -2[F(r,2s -N) I*sin*(Np)} (18)
B (18) AT 7 Ay, ', 24 ¢ + /2N BUR,
¢ H‘i’aA\’z =A¥1 aﬁﬁﬂ%i_j'ﬁ A\’z F A\’l ﬁiEFB‘JH:
o —A~ 43> BB ER AT
Ay, MIAEN

B¢, =57 (F,(r,26)1 2 [F,(r,25 -2N) -

—-N)*]cos (2Np) +
-N)?} (19)

F,(r,2s) -F, (r,2s
F (r2s-N)F (r,2s) -F (r,2s
B (13) 718
F (r,2s-2N) -F3(r,2s—N) =A,(2s -2N +
1)P32eD 4 (25 2N +2) 222D 4y
Ay (45 -2N) PO - 4, (25 - 2N) 7D



1528 ¥ F ¥ #

3%

Ay (4s 2N +1) A4 0 4, (2s - N) A&
F(r,2s-N)F (r2s) ~F,(r,2s-N)*=B,(2s -

N+l)r2(24-1v+l) +Bz(28—N+2)r2(2'_~+2) 4oee

Bz(4s_N)r2(4s-N)

AF

A (2s-2N+1) =

(20)

1
[2s-2N +1]! [2K], ves

1
[2s-2N+2]1 [2K1p-onez
1 1

J[23—2N+1]! [2K] 4 ov i \/[1]' [2K],

A, (2s-2N+2) =

1
[2s—2N]1 [2K], ow
1
[2s -2N]! [2K],

1
A,(4s-4N +1) =25 —2N]! [2K)5

1
V[2s=2N+1]1 [2K1, i,
1

A,(4s -2N) =

A, (25 -2N) =

A2 =N) =131 [2KT, 0

B,(2s-N+1) = 1
~/[23—N+1]! [2K], _nu

B,(2s-N+2) = 1

\/[23 -N+2] [2K], _n.2 '
1 1
J[Zs—N+l]! [2K], _naa ﬁl]! [2K],

1

«/[725 —N] ! [2K]2|-N «/[2‘] ! [2K]2.

FEE My, <0 REHERN

F (r,2s-N) <1

F (r,2s -2N)

HT2(2s-N+1)>2(2s-2N+1) HAMRAE
r BUNT 1 BBOREBEER (21) AL . XBEFEERET
—E Mg, & YEE RS/ -, AR (21) 5.
itk e (21) BSL B9 & AT, 8 1 E b3k o, 3R
A Ay, <0 5L . XRFESRAER RS RM
RERT,ASH o BRERMERTFHS XETE
E—ERG T LIETERE N KT ERRL . 5
—Jit, 8T F,(r,2s ~-N)F,(r,2s) -F;(r,2s~N)
5 F,(r,2s-2N)F,(r,2s) - F:(r,2s - N) X HTE s
—o0 B0 0, BLTE s— o0 B Ay, = Ay, —0, LT
MBS TRIB.s), BAITE/MNIARRES . XHEH,
TR FARZE THRSH ¢ TRIERERT
SCETSEEMIEN THRASEBRIE N W5 B4
BN .

B,(4s-N) =

(21)

3 Zit

FIFH Zhang %5 ARt (9 RS F I IRE N
W EHREE, IR TARERRARZRTAS
W g BRAER IR FI CHTSERE N KITE
WAL . ERERB, BOAESHR R —E R, &
BTANSIHIRIE N KT EREBN, L ESHY
HANEGEESE s TS ¢, U FEHATH
fJriR r MAMSE o UK. BWHTRE
FRAEZE T RSH ¢ TR ERT AT
BREAXFHROSEREE SR s— o B IR
%, 3F A XFSEEMER T HRAFERE N K7
FEGR%UN . N8 B9 =2, A SCBT R ARG Ik B O
AR
B & 30wk
1 Roy B, Roy P. Even and odd coherent states in a finite-
dimensional Hilbert space and properties. J Phy,1998,31
(4):1307 ~ 1317
2 Pegg DT, Barnett S M. Phase properties of the quantized
single mode electro- magnetic field. Phys Rev 4, 1989,39
(4): 1665 ~ 1675
3 Buzek V, Wilson-Gordon A D, Knight P L,et al. Coherent
states in a finite-dimensional basis; Their Phase properties
and relation ship to coberent states of light. Phys Rev A,
1992, 45(11) .8079 ~ 8094
4 Kuang L M, Wang F B,Zhou Y G. Dynamics of a harmonic
oscillator in a finite-dimension Hilbert space. Phy Lett A,
1993, 183(1).8079(1 ~8)
5 BT FMEERFHFES ETE. BE¥ER,19%,
45(11) .1807 ~ 1811
Xu Z W. Acta Physice Sinica, 1996 ,45(11) :1807 ~ 1811
REBH. FERBRTAI A TENGENS. WHEER,
1997, 46(9) ;1688 ~ 1692
Ni Z X. Acta Physica Sinica, 1997 ,46(9) :1688 ~ 1692
7 TER,EXBDE. ERIERTFSLABRTES
Bt EEGR 2N B R BBR B R, Y24, 1997 ,46(9) 1693
~ 1698
Yu Z X, Wang J S, Liu Y H. Acta Physica Sinica, 1997 ,46
(9):1693 ~ 1698
8 HTX. QEEIEMERT XMTHE YEER,
1999,23(5) :436 ~444
Xu Z W. Acta Physica Sinica, 1999,23(5) . 436 ~ 444
9 EHE T ¢EEHTENENES S YRER,
2001 ,50(4) :690 ~ 692
Wang Z Q. Acta Physica Sinica, 2001 ,50(4) .690 ~ 692
10 Hillery M. Amplitude-squared Squeezing of the
electromagnetic field. Phys Rev A, 1987,36(8): 3796 ~
3802
11 Xia Y J, Guo G C. Non-classical properties of even and
odd coherent states. Phys Len A, 1989, 136 (6) 281 ~
283

=)



12 33 ERE. HRE ¢ IR SORTSRE N K5 E4% 1529
12 ZhuJ Y, Kuang L M. Even and odd coherent states of a 17 &M, BEB.F ] RXREBNMBSEBINENGHNIER
harmonic oscillator in a finite-dimensional Hilbert space PR B 4R AR BT 3T, 6 T2 3R, 1998,27(10) ;865 ~
and their squeezing properties. Phys Lett A, 1994, 193 878
(3):227 ~234 Hou X,Yang Z Y. Acta Photonica Sinica,1998,27(10) :
13 AiEBE. ARAF/RAREE q 7 AT EREEFT 865 ~ 878
E4. ety S5y ,2003,27(11) :966 ~ 968 18 BEB, &N ZREFGNT LERERMEER-N
Lou D M. Higher Energy Physics and Neuclear Physics, WH X EHM—RES. Yo ¥R ,1998,27(12) ;1065
2003,27(11) :966 ~ 968 ~ 1069
14 KMPE, ETEH, ELWH SRS RAKSSE ¢-BAE Yang Z Y, Hou X. Acta Photonica Sinica, 1998 ,27(12) :
WRTEHTSREESNR RRFHE KEER, 1065 ~ 1069
1999,19(4) :441 ~ 444 19 HEB W ZEEN SN XERERSHBHE
Zhu C X, Wang F B, Kuang L M. Acte Optica Sinica, H— RIS, Y T8 ,1999,28 (5) .385 ~392
1999, 19(4) .441 ~ 444 Yang Z Y, Hou X. Acta Photonica Sinica,1999,28(5)
15 ZhangZ M, Xu L, Chai J L, et al. A new kind of higher- 385 ~392
order squeezing of radiation field. Phys Lett(A) , 1990, 20 BHEE.EN. BIXEHESNBEBINSHHIES
150(1) :27 ~30 HRB EFIFEBT . ¥ ,1998,27(11) . 962 ~
16 HE&ER, &R —FAURENSAHORRPIEZRERKR 973

BN . Y6 T4 ,1998,27(4) ;289 ~299
Yang Z Y, Hou X. Acta Photonica Sinica, 1998, 27(4) .
289 ~299

Yang ZY, Hou X. Acta Photonica Sinica, 1998, 27(11) ;
962 ~973

N-th Power Squeezing of the Field-amplitude on Generalized Single-parameter
g-Deformation Coherent State of an Anharmonic

Oscillator in a Finite-dimension Hilbert Space
Ren Min' ,Ma Zhimin® ,Ma Aiqun**,Zhao Puju’, Yang Zhiyong® , Liu Baoying’
1 Guangzhou University, Guangzhou 510405
2 Department of Physics of Hulan School, Harbin Normal University Heilongjiang, Harbin 150500
3 Zhuhai Polytechnic School, Guangdong Zhuhai 519015
4 Department of Physics, Zaozhuang Teacher's College, Shandong Zaozhuang 277100
5 Department of Physics ,Northwest University ,Xi’arn 710069
6 School of Technical Physics, Xidian University, Xi'an 710071
7 Institute of Photonics and Photon-technology, Northwest University ,Xi'an 710069
Received date :2004—06— 17
Abstract The property of N-th power squeezing of field-amplitude on generalized single-parameter g-deformation

coherent state of an anharmenic oscillator in a finite-dimensional Hilbert space is studied firstly and systematically.
By utilizing the theory of N-th power squeezing of the field-amplitude of single-mode radiation field, which is
proposed by Zhang Zhiming et al. It is found firstly that there exists really the effect of N-th power squeezing of the

field-amplitude on generalized single-parameter g-deformation coherent state of an anharmonic oscillator in a finite-

dimension Hilbert space, and the condition of squeezing closely relates to parameters @.S.r and ¢, which are

rather different from the case of generalized single-parameter g-deformation coherent state generated by an
anharmonic oscillator in the infinite-dimension Hilbert space.

Keywords Finite-dimension Hilbert space; Single-parameter g-deformation; Generalized coherent state; N-th
power squeezing of field-amplitude
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