B2 410 * 5
2007 4 10 A

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.10
Oct. ,2007

FE 1o B B BT AT LR FiE R AR Y & F £ B
NESETHR

BT

UEBIIME - Be B & . % 223001)

TR T A RO 8 T e/ AR AT IO RS WE ST WL T iR P R R TR B R L 45 1 R T Kirch-
hoff J7 & it HL i 5% AR s LA K R WAL 9 B 730k 0% 4 2R R W) L 56 T e A B AL A0 S S0 R M P AT B R R
T8 4 LU 06 3R MO & F K98 4 301 5 F A 2 L Planck B 8055 06 R/MRE TR RN A &S i .

KEEW: MU TR BT T1L; 81 Kirchhoff 77 fs; =T

PACC: 7320D; 7138

HESES: 0431.2 MEIRIREG: A

1 3%

Bifi 45 4 K 2 AR TG OK B 22 1) Gl R, AT
Uy 7 4 R HL T R 1 A R TR A U DN A
RT3 Fp 85 5 B B R L o R 1 RTIUD
ERVATTRARIE cch iy NI LR S TR v 7/ iR 3
FR DR a0 200 2% 1 2% 1 L B H B 1 T Ak o
T AR o TR R i R LA A R 3 T 5] R
AATEI T2 20100 R R R s 40 4 s R |
F B WA % 28 1, Katine 28 A"/ 7EB =0
B2 i iR s p TS M S Gl V,
FES 1 A2 A6 Y I 45 SR s Duncan %8 AW 25 2877 78
WA E L I GE T WE X R L i IR i P L R
W 7 A AR ) L A R S B A T2 RS R IR T G 3
5 Aharonov-Bohm 7% 15t & 7E F EUH i+ HLik
S i 45 B s BT, Utreras-Diaz 48 AN Fi
AU HL 1) BT BRS B D H fE RE T AEB =0 B HL T
R i 11 R S 0 AR A 10 B L AR SO R L
9 B HOTE T SO (11 Hh e 45 1 L 7 oy LA B A g
AAE 25K 8 14987 Fock 25 il v, ) i de /N E RS 45 O
M 0T 45 25 S T iR IS Y & Kirchhoff J7 72,
I 5 A WL FRL 730 9% s 1) Bt 1 FL O AR S 40 A R i
CIN R et St 3 S

2 N EFiIERERN Hamiltonian J
EET4

A WL IR s LR I T R B R — AN E

* VLAE BT B R B3 4 % Bl B (k5 . 05KID140035)
T il fEE# . Email:cys571015@hytc. edu. cn
2007-02-21 g 5] ,2007-06-16 5 K

XEHS: 0253-4177(2007)10-1580-04

YRR F A g e e rh s — A R
T Al R — A AT T B A% L R LAGE 2 R R A
30 N e /AN = A O LA s o 7 NG o 71 I
), 1 AR TE MR RV, e e R OR S
H 8 J2 {0 R AR AL TR B S 1] B F D R 8 A i
TR R AL A T AR L SR (11 48 H 7 R R
SERO AL Ry — A WL HL B L 45t — A T B Y b B
P P RR R B LW R Fr i sV, R S8
B Lagrangian pRECHN

| = %qu - (Cl V. + % +aqvg) @P)
Her C1.C, BAGMHA ;o & NEIE RS ILT
NZNIEIPNE S 857 3 S EIWN RT3 i) )]
A RE TS IR PR U

{1

(b)
BT AW T I R I
Fig.1 Mesoscopic electron resonator
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Quantum Circuit Equation and Quantum Current of Mesoscopic Electron
Resonator with Charge Discreteness”

Cui Yuanshun’

(Department of Physics, Huaiyin Teachers College, Huai’an 223001, China)

Abstract: On the basis of charge discreteness, the properties of quantum current in a mesoscopic electron resonator are inves-
tigated by the minimum shift operator. Quantum Kirchhoff’s equation, the current relation,and the fluctuations of current
are given. The results show that when charge quantization is taken into account,the charge in the resonator has the charac-
teristic of quantum vibration; the quantum current and the fluctuation are related to the charge quantum and Planck con-
stant,respectively,and the size is determined by the self-inductance of the system.
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