54 5 2005 5

Vol.54 No.5 May 2005
1000-3290/2005/54 05 /2291-05

ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

LC ’

12 17 1 2
! 330027
2 343009
2004 4 7 2004 8 26
LC
LC LC
LC
PACC 7335 0365
dg eV
di =k 2
vV .
g P
eP
g = . 3
13
dA 0 =- IVdt = - I, Vsinfd¢ 4
1—8 2 4
A0 =E;, |- cosl 5
h[r:
E, = p
LCc
9—11 _qi P?
H=2C+ﬁ+E,1—cosﬁ 6
1 - cosf
2 P Ef e\
LC HZQ%*ZL"IJ(?) P! 7

L'=LI1+X A=E%L.

o L'wl(A | A)
@t =z i, P 8a

I = I sin0 1

0212018

"E-mail mslei @ jxnu. edu. cn



2292 54
~ Lw](A | A) tilde a
a = qg+i57—FP 8b
2 L, |ST’ Loy
| & _|a2\2 " 12
gD 12 Kk = € e
~ h A+ A~ n=0 vV I
q:/ZL,wla+a 9a -
a a
. hWlw, ., . o
P =i 5 a-a 9b [ 2*]=1
2 1 tilde
Wy = 77
Lc
9 7 1 - -
ot ¢ t v=let @l¢g t . 13
0= ho'a™ @+ hya”d’ 10
, E,e'L’
w =w -20w Yy =-w w 1653 C ) )
10 10 TL9 :exp—ﬁaa_’d*’d* 14
LC J T
’ ’ -1
@ sh&:[exp(k T)—l] 15
1 B
Wy = L—C (U/ kB
- hwa”a’
| a ot ¢ 1t w=T9 1ot ¢ 1 16
la =D a |0 a=lale’
[PTE :
ot =e 2 Fe I'n 11
n=0 n A A -
T" 9 al' 9 = chda +shda ” 17a
ot = Ula T 9 arT 9 =chva'+shva  17b
U =expioN N-1 N=2a"a a, = ae’ a; = a e
U, 11 a4
TFD ~ [
q; = 2L w, a; + a
A Al w, L,
;] =1 2 a, — a;
o ~2
a; a;
~ -iw, 2wt Ior\2 ezm—l
K ¢t |(11|§0 I = ae 1 e 18a
10 2 Aiwt
TFD TFD ey |&2,|g0 t = ale iU lal® ¢ 18h
. i . v ot lajaler =1al? 18¢
tilde . s
a; aj 18a 18h
il tilde
ilde
tilde tilde %, &t 18a



LC 2293

xsit w, -2w t | a *si2wt — $ 21b

18h ar a2
18a  18b X X
0 @ M,%:anmz
w¢ tetlulere v ow +21a Izelealzﬁ"zz“”cos 2w -3wt

= ¢ tot T 9al9ler g t

2 . 2 —4|a\2sin2a;4
—| a ’sidwt =29 —41a e '

) 2 Diwr
= ch® + shy aqe @7 el ¢! 19a x cos w, —2w ¢ —|a *si2wr — $
w @ tetlailegt g ot oy Va
2.2 ’
= ch’9 +sh’9 | a [P AP, ? _ bl P9 +sh9 1+21al’

kT 2
i w30 t+ilal” sindor+2ip

X e 2_2lalsin’2
—2lalPe™" ™ cos 2 w, — 3w 1

2 —4|a|25in2(ut
+ 2chdshd | « "¢

—la I’sidwt —2¢ -4 a |2e-4|a\25inzw
X sin’ w —2w - a Psin2awt — é

w @ totlajaglet ¢ ot ow .
= ch’9 +sh®9 lal®>+shY

o2 o2 1420 a1 si2or +2i$ 19

2.2
+ 2ch9shd | o 1261 19¢ NP =g 142 la P 420 a P
A+ A+2 0
a; a 19a 19b
19 X e_z‘“'z‘“i"zzw‘cos 2w 3w t-lal

2.2
ind 2 —4lalsi
X Ssinadwt — 2(]5 -4 al’e lal”sin” wt

w @ totlgletr ¢ 1oy x coss w, —2w t -1 a |’sin2wt

\/T ho +sh9 21 q | e 4 .
= 2L'cu0 C + s a | e _hLle

AP, %, = 3 1+21al>=21al®
xcos w, —2w t —|al’siwt — ¢ 20a
A —2\alzsin22wt 2
o @ tht‘P,|th§5 - X e Cosljcu,—3wt—|a|
. 2 4ol
AL w, otaleil x sindwt — 29 -4 a |’e
— h h 2 a sm wt
N7z chdrsho {21ale X si’ @, - 2w t -1 a I*sin2wt
xsin @, - 2w t -] a l’sin2wt — ¢  20b . 23b
w @ tetlgler g 1oy
b Ag; > = 9 +shP9  Ag 7,
=x—— 1+ 209 +2 ch’9 + sh’9 | a I’ ,
2L [ON) 2 h(l)
= Agq, ~ (cthl 577 24a
2 2 2 2 2:22 ZkBT
+2 ch’9 + sh®9 | a [Pe el 5 5 5 5
. AP~ = chhd +sh"d AP, °
xcos 2 w —3w t—|al’sinidat — 29 L
+ 8chOshg | a |2ee 0o = &P 7 kCth(zktT)' 24b

x cos w, —2w ¢ —|a ’sin2wt — ¢ 2la

w @ ot Pl @ 1oy
hl w,
2

1 +2sh?9 +2 ch®9 + sk’ | a I?

2.2
2 2 2 2102
—2 ch®9 + sh®9 | a |Pe?e 2

x cos 2 w —3w t —| a *sidwt — 2¢ 4.1.

+ 8chdshd | a |26 o chg B



2294

54
24
T—0
haw’ 5
() -
M2k, T
4. 2.
LC
E,—0.
4 ’ 1
A=0L =L o = w = = wy w =0
VIC
h | C hw
Ag?* == cth :
2N L™ 2k, T
h(.()o
= A cth( 25a
4 oMok, T
h L h(l)o
AP, ? =~ A/ ~cth
e e Uy
haw
= AP’ Octh(—o . 25b
2y T ,
LC LC
9
1 Louisell W H 1973 Quantum statistical properties of radiation New 8 JiYH NieYY LeJ X and Lei M S 2002 Commum . Theor
York John Wiley Phys . 37 346
2 Chen B et al 1996 Chin. Sci. Bull. 41 1170 in Chinese 9 Fan H Y and Liang X T 2000 Chin. Phys. Lett .17 13 174
1996 41 1170 10 Dong C H 1997 Acta Phys. Sin. 46 467 in Chinese
3 Chen B et al 1997 Acta Phys. Sin. 46 129 in Chinese 1997 46 467
1997 46 129 11 Wang Z Q 2002 Acta Phys. Sin.51 1808 in Chinese
4 Wang J S Han B C and Sun C Y 1998 Acta Phys. Sin. 47 1187. 2002 51 1808
in Chinese 1998 47 1187 12 JIYH LuoHMand Wu Y Y 2003 Phys. Lett. A. 318 141
5 JiYH Rao ] P and Lei M S 2002 Acta Phys. Sin. 51 395 in 13 Vouradas A 1994 Phys. Rev. B.49 12040
Chinese 2002 51 395 14 Pen]J S and Li G X 1996 Introduction to Modern Quantum Optics .
6 JiYH Luo HM and Lei M S 2002 Commun . Theor. Phys. 38 Beijing Science Press 168 in Chinese 1996
611 168

7 LeiM'S Ji Y H and Xie F S 2001 Chin . Phys . Lett .18 163



C 2295

Quantum effects of the mesoscopic LC electric circuit
in thermal Kerr state ™

Ruan Wen' > Lei Min-Sheng' ©  Ji Ying-Hua'  Xie An-Dong’
Institute of Physics and Communication Engineering  Jiangxi Normal University ~Nanchang 330027  China
2 Department of Physics  Jinggangshan Normal College Ji' an 343009  China

Received 7 April 2004 revised manuscript received 26 August 2004

Abstract

Based on the fact that a mesoscopic capacitor can be regarded as a mesoscopic tunnel junction we quantized the mesoscopic

LC circuit by using the rotating-wave approximation. The study shows Considering the coupled energy of the mesoscopic

capacitor the system of the mesoscopic LC circuit will be equivalent to a Kerr system. We also used the thermal field dynamic

theory to investigate the thermal Kerr state at a definite temperature and calculated the quantum fluctuation of both charge and

magnetic flux and discussed the results.
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