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Abstract

Quantum computation is a new computational model which follows the rules of quantum mechan-
ics to control the quantum information unit. This paper calculates the geometric phase by using
the Josephson qubits of current-biased information bus. The geometric phase has nothing to do
with the bias current of the large current-biased Josephson junction, the quantum oscillator fre-
quency, the coupler with symmetric Josephson energies, and also the gate capacitance, flux quan-
tum, external flux, and gate voltage applied to the kth qubit. The results of this paper have a cer-
tain theoretical significance to the calculation of the quantum bit of Josephson.
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1. 5|8

&1 1H 5 (quantum computation) 1A% & 5 5 HHBAT i [ 5K 556 % 1) P. Benioff T+ 80 EARHIHASE th[ 1], fth
P th AP EET R G0 T LUR R 0T A7 WS 2 8 X I A i) = A X 8 T 9T, JFAE 1981
R BT 2= R 5447 11 First Conference on Physics of Computation 145 7 — 3 F, ABHE TS
SEPLH RIS . 1985 4, K& D. Deutsch £ H &7 K R Hl(quantum Turing machine) {4, =
TIHEA T R 7R AR AT R R & iR 2 2 R TR TR AR, it
ML RIEIR, MR — D8 N R R FERRB B .

1994 ¢, DURSCE = RN FHE- K P Shor 48, AHX TAEG oL -FiH 54, FIAHE P HE T LR
L D RF T) P4 — AR OK B B 073 i 5 R 7 e il e IXANES IR R | i — N B Aol T4
THEE N ) B 7 5095 (quantum algorithm)#f SEA S HIME, adRRb K D4Rk, B2 5, s
TRIERR LA ok, TS 58 TR P I i B2 RS 2 —, R T LS aE — i KB E T
THRAS, RPUTREE THE. 2R T RAEH G A ENE TR SRS, Bt 7 1wk
(photon polarization). & T-HL 3] J]2%(cavity quantum electrodynamics, CQED)~ & - (ion trap) LA S 4% 14
4R (nuclear magnetic resonance, NMR)Z52% , # 1L 3] 2017 4F, Z B KRG vl I A 0 45 R K,
BT SHESRSGER T H e RGN FTH .

1984 4 Berry W 78 R L, FE 48 P R v &1 ) 7 BR B AE — DA AT AR B 1A T UARTE BT (R A 67 R 7
EANE T @ E B AL o X — RIAEVE 2 W B AU 1) J LT AR AL R b Ca 2 o s A s, I
BRI I AR R SR IR SE . FERRIT 20 ZAEH, JUATAALER 7 A 58 C 2 o & 70 2 v i B S [ B A T
R —, HEEARRE S LT 3 B HE 2 1) S AU 2]-[15] « ol 2 B FH 381 & -l & A & oS4 16

X TG EA RN, R 2@ BRI BHNEHEN, RS RHE T
PR EFA R E ) B R AL AT TSR I ORGSO R B DL ST ST R D P ) R
HERMHERRE L, TR TS IMERAAAE,  H AL ORI a7 B2 4 2 (o) R 5 B R T
FESE I8 TS

ACHFIH Lewis-Riesenfeld ANEFR, THE LS RAE T LR R Btk B G B S g b i) LT AEAL,
AT EE 0] ) FH A SRR g 1 oE S8 OB oA B A S

2. 1R
A FH FELIAE A BB 125 JEL A 8 1 240 3 3 B T M0 B T B A e R T B T LA 17
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TeoeH, TR
ﬁ:i[ﬁk+ﬂk(i+&)aﬁkq+ﬁb (1)
Hrp
SE E
- kL0 _ TS (k)
Hk |: 2 O-z 2 o :|’ (2)
i, = [a*a +%jm 3)
H
s :L_ @, ~ha)b 5 2n Py 4
¢ 2_( nj h h+l[(bol/6~’bha}b ’ @
AF _L (&j Cvaa)b éb _i{znj ~ﬁb , (5)
2|\ 2n @, ) /C,he,
54
0= 2 {1_([_}9 ] A= e (6)
C,@, I 2 2
Hehe,, 6, Rz, ML T PR E HE AT R R B 208 5045 (CBI).
C=C,+Y.,.C,C,[C, o
3. BhHES5LAHEA
NT HE, BATE AN Lewis-Riesenfeld (L-R)ANE L E[18].
X4 R S T A SR W 2R, AP EIE A 1 (¢) HO AR B A2 7 7
OI(t) ey o
17{1(;),11(;)]:0. (7)
YT SRR K| A, 1) FRFIEE 5 A2
1(1)| 4,8y =2, | 4,.1), (®)
2 a;" — 0. BL RGN A SR R
Olw(t A
O o, ®
t
R4 L-R AR, ROV REE R A,.1), RATHBLIF exp[i5, (1)] 45 1(¢) A AEE | 4,.6) A,
R
Aty =exp[is, (1)]| 4,.1) (10)
R |A,.1) (n=1,2,) BT FRO)IMRITE R A A4 B8 157 FE(9) I — Mg 7T LA A
v (0)), =2C,exp[ 38, (1)]] 2,.1). (11)
Hrp
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Lo 1 - a SN
5,(t)= [ dr’ (.1 |15—H(1)

A1), (12)

Hc,=(4,.0]y(0)) .
XTI RIS B BERA I RS, AT & L T A &
i

(t)=a(t)o, +a (t)o_+B(t)a'a+ C(t)(&? + &)(o: -o,)+D(t)a"a. (13)
B EFERA)RANB T FERD), BATREB R — A B T2
ic, (1)=2a(t)A=0, 2C4-2C"4+1=0, o,C" =pA4, 1-CA=0. (14)

9 TARE A SIS AR, TSI BT 7 (1) = exp[ (1) 0~ ' (1) 0| 6 0= do,
MO=d'o_ . WRRAVSIHFIERER G ac, (95 =AM RIOGRENE, WTE B[1-cos(2]u]) | =1 % HR
o S ILSR T

B, =P ()i 1)V (1) = o* +dtact. (15)

jE st B Baker-Campbell-Hausdoff 222 19]

< oV(1) el [ . P - [ A
4 (r)ﬁf—ﬂi 6—L,L L a—L,L L 1 a—L,L L, L |+, (16)
o0 o 2ot 31| or 4||| ot

Hoh P (e)=exp (1) ] 4R T 40, 105 KB

A, () =7 () E (1) (1) i7" (1) ’;t(’)
=w,dd+o, [1—005(2|y|)}[1+of +&Tof:| (17)

+Acos(2\/§|ﬂ|)&fdaf —A[l—cos(2\/§|,u|ﬂ

—[l—cos(2|,u|)]dTof +i[,a,u* —yﬂ*]cosﬁ[o-f +&T&aﬂ
JURTHRAL Y

5g(t):i(yﬂ*—p,u*)[1+n]cos\/§ (18)
Hep R T kR aa|nyn|n) .

4. g

FEARICH, AT 1A% A L LS B AR 2R A B R T A B i S A LA . B L AT
AL S KL BB RIBE . BT IRG SR RAXNRASERDREENMBEE0RERRTR: 5
W R B AN RN B 2 2 & DR ALRTEIe . A SCHRAS R LT LA 5 e — R
RIS OB O o AT J LT AR AL PR A ROR B 1 S BB
E&mE
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