56 32007 3
1000-3290/2007/56 03 /1680-06

ACTA PHYSICA SINICA

Vol.56 No.3 March 2007
©2007 Chin. Phys. Soc.

2006 6 12
RSJ
KTB
PACC 7430E 7450 6120]
1.
Kosterlitz
Thouless Berezinskii KTB b KTB
TKTB
Txm
3
-
v LV
SQUID
Festin 34 YBa, Cu; 0,
YBCO Sy w
w, T .
S¢ w
Ss w w™ "
x=1.51.75 .
wy T
Rogers Bi, Sr, CaCu, O; BSCCO
S¢ w S¢ w
w . Candia Shaw
* 10574021

T E-mail mliu@seu.edu.cn

210096

2006 8 9

KTB

KTB
1/w

2D JJAs RSJ

2D JJAs

JJAs N,

Sy w
3N ?
KTB

SN *?

KTB Tem-3 Tim

Sy w

w>w, T

w<w, T

SV w

wy, T f 1

-1.5
SV @ oCc w .4



1681
3
Ly=1Ip T D6 t-t, 714 0p-g
3—7 k
2
89 I T T
Y, 0 1
2. t]r k -p
qs k .0 x
2D JJAs
JJAs 1 g,
N =N, 1 d
L9 _g
x N, =19x 19 X v Ryzj: de '
2 = N hysin 6,6, A4, - D1} 3
7 7
Y 2 i J wE
J
X I =1 [ =-1 I =0.
Y
Aij __Z;SCOH rr;+rx12r)]_rn 4
2
er YL YL VL VL H S, = 2m B = ong
J 0
¢ & L & & / :
¢ & L & L o , |
. - - - .
1410727, At = 0.05z,
g & & o & e
Glplpdals w0 e W
-1 2eky
bbb b N
1
1 NG_N_12Z|nrt—f| 5
r 4 1
RSJ Z . 7
b ot r t nort =
I = Vi/R; + Igsin 0 + 1, ; 1 ' -
' Y ! ! LJR - Znint 6;/271 nint F F
ij r
1. ; Z r 4 i
3; Lo @j =0 -0 - r 4
j
A, A= 2uldy [ A dl noro +1 -1
' 0
¢, = hcl2e , SN 2
Iy Lo
j u Nt N 1 1 22” rt 6




1682 56
SN*>= Nit>-N1t? 7 SN * KTB
Sy w N t KTB
L[" it |
Sy w =7H1dtNt e 8 N
2b w=535 50
3. Sy w T
S\‘ w Ty
2D JJAs
N. 12 YBCO
SN ? T 2 a
N, 5%x10°°
Ty =0.95. T< Ty N,
SN 2 ) T>Tws N, Ty
) ' 5.0x107° . . . . . ; .
L8x107 5y 5-0-0-0-0-0=4 2. 510”7 (®) —0— =5
1.6x1074} o A,A’A . P —e— =35
A 4.0x107° —A— w=50 A
1.4x107*} /A 42.0x107
1.2x1074} A 5
o " / 1.5x107° S | |
2 1.Ox107* o [/—s 11 o
E ) -5 A = \:” :
S 8.0x107°} 11 ox10-® 2.0x107° ]
6.0x107° ’
4.0%x107°F 15. 0x10™ 1.0x1078} 1
2.0x107°+ = N
0.0 b 2, b, b L L L L O'O 00 A & b b & b /I !
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
T T
2 aN. ON? T b T
Sy w 1.3 1.5 Sy w
3 Sy w wy T
Sy w wy T Sy w
Ty wy T Sy w cw'
3 a 0.8 0.89 Sy w wy T
Sy w 1) w, T
Sy w
W w " w, T
x =1.50. wy T
Ty 3b
0.95 Sy w w
Sy @ caw 1.3 1.5
Sy w w a

SV w



Sy w
3 a Ty
Sy w w w™ " Sy w
x=1.5
wy T
3b Ty
2 T T T T T
© >
on i e}
k) E: 1
3 Sy @ aT<Tgy b T>Tiy
I N,
JJAs 0.1 0.9 1.0 N.-1 =0.9 T=1.0 logN,-log !
4 a logN,-log/
T=0.1 KTB
1.=0.8 KTB Tym =0.95
T=0.9 N,
T=1.0
KTB
0. 100 . . — . 0 — . . . .
—e—T=1.0 /;/ | ]
—0—7=0.9 ./ AT
0.075 —A=T=0.1 o A 2t :
/ A
[ ] /A -3l 4
Vi
= 0.050 | / / . & -4t _
/’3/A 010/ 720.9 g 5
) e 1E100,7 - 1
Z 0.0l
0.025 S/t Ees r 1 6| ]
A T al .
. / og (1) @
=A%
0. 000 4 : : -8 -
0.0 0.5 L0 L5 2.0 2.5 0 1 2 3 4
1 loga
4 a N.-1 b T=0.2 Sy



1684 56
3 N, SN 2
KTB
r=0.2 TK'I'B . TK’I‘B

Sy w 4 b . I= S, w

1.0 1.4 1.6 Sy @ 3 b T Sy o
wy, T I f
Sy w Sy @ cw 7.

wy T'1f Ty wy, T

Sy w wy, T Sy w caw
wy, T Sy w
w, T
Ne
KTB KTB
2D JJAs N, wo T 1 f
ON T 3
Sy w

1 Kosterlitz J M Thouless D J 1972 J. Phys. C 5 L124 1996 Phys. Rev. Leit. 76 2551
2 Kim B J Minnhagen P 1999 Phys. Rev. B 60 6834 8 Xu Z A 2006 Physics 35 432 in Chinese 2006 35
3 Festin O Svedlindh P Ronnung ' Winkler D 2004 Phys. Rev. B 432

70 024511 9 Wen H H 2006 Physics 35 111 in Chinese 2006 35
4 Festin O Svedlindh P Kim B J Minnhagen P Chakalov R 111

Ivanov Z 1999 Phys. Rev. Leit. 83 5567 10 Hwang I'J Stroud D 1998 Phys. Rev. B 57 6036
5 Rogers C T Myers K E 1992 Phys. Rev. Lett. 69 160 11 LiuM He YW Wu W ]J Yang Y H 2005 Phys. Rev. B 71
6 Candia S Leemann Ch Mouaziz S Martionli P 2002 Phys. C 369 224508

309 12 Foulds S A Smithyman J Cox G F Muirthead C M 1997 Phys .
7 Shaw T J Ferrari MJ Sohn L L Lee D H Tinkham M Clarke J Rev. B 559098



3 1685

Phase transition and vortex noise spectrum in
two-dimensional Josephson-junction array ™

Wu Bing-Guo  Zhao Zhi-Gang You Yu-Xin Liu Mei
Department of Physics ~ Southeast University ~Nanjing 210096  China
Received 12 June 2006 revised manuscript received 9 August 2006

Abstract
Using the resistively shunted junction RSJ model we calculate the temperature dependence of vorticities and fluctuations
of vorticities in two-dimensional Josephson junction array JJA . Tt is found that the phase transition is of the Berezinski-
Kosterlitz-Thouless KTB type. We also study the temperature and driving current dependence of the noise power spectrum in
the vicinity of phase transition. The calculated results are consistent with recent experimental reports and the main

characteristics of the noise power spectrum can be explained by the motion of vortices.
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