54 5 2005 5
1000-3290/2005/54 05 /2325-04

Vol.54 No.5 May 2005

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

MgB, ’

127 B B. Jin3 2 2 2 2 2 2

! 071002

2 100080
3 Forchungszentrum Julich Institute of Thin Films and Interfaces D-52425 Julich Germany
2004 8 18 2004 9 16
MgB, R, OK A0
A0 .20 AO AT AX T BCS AX T
MgO 111 c MgB,

383K 0.1K. 10K 18 GHz  MgB, R, 100

719} YBCO R, BCS MgB, A0 =12mm A 0 =1.13

kT, .

MgB,
PACC 7475 7430C 7490
1.
MgB,
= MgB, MgB,
MgB,
MgB, |
) 38K
: 0.1K. 2b
XRD MgB, 101
MgB, VB
R, A0 2
1 TE,, 001 MgB, 002 c
18 GHz. MgB,
CVD MgO 111
MgB, ¢ 10 mm x Qo
10 mm 600 nm. 2 a ’

"E-mail wsf@ aphy. iphy. ac. cn

199064604



54

2326
0.05
(a) (b)
0.04 } ~
B g
0.03 b 2
E
Q 0.02 b 0.03 "g
2 0 <
by 0.02 P
0.01 + go.(n } i -
0.00 ‘: 0.00 prmsemmmest 4 = §
‘ I . 35. 36 377_/1? 39.40 M
0 50 100 150 200 250 300 20 30 20 50 50 70
T/K 20/(%)
2 MgB,/MgO 111 a RT b XRD
1 1 R.
R. T =6 - 1 °
: 0o T ~ 0, 42K r
G =740 Q) 38 K
QT
Q, 4.2K 4.2 K
QO 42K QN]) 42K
N On r R
4.2 K =92000. 5 R, T, R. 10K
Nb R.~1070 ! 100 Q) 18 GHz
MgB, YBCO R. MgB,
0.1 mQ.
10 0.15
AT =2 T - 20 o
A0 . A0 0.10 f :
A0 AT o .
AT E o
AT A °
A0 A0 . 1
0. 00 fommam ey
AA T
5 5 10 15 20 25 30 35 40 45
T/K
AT =-— L ‘L;m 2
Ty f2 5K
_ -6 3 MgB,
to=1.256x 107" Vs/Am. 2
1 nm 1.7 kHz. .
Af 0.6 ki BCS TIT.<0.5
AX 0.4 nm. R, 4
BCS
3 . Mng
R, BCS
3 1 MgB, T T<



5 MgB, 2327
T, R, BCS M T
R.. R, Ao A O /KT,
5
R.. T4 MgB, 1A
R. 42K 11.3p:0 T./T. 6 BCS
CVD MgB,
Ao = 102 nm
500
- A0 /KT, =1.13. A 0 /KT,
a0 _° *%ﬁf@ 0
BCSHIAHR BCS 1.76.
300 11 12 13 14
C::s. 15
& 200 b
MgB,
100 b
0F
. ] . 1 1000 f
0.1 0.2 0.3 0.4 0.5
o SLISHIR
/T , BCSHIA LA
g 100 ¥
4 T/T:.<0.5 MgB, R. TIT. £
3
Lo
0k
5 2 MgB,
AX TIT, ol
2 3 4 5 6
T./T
wor 6 MgB, leAA = T /T BCS
300 |
g
< 200 |
3 4
100 :
or MgB,
0.0 0.2 0.4 0.6 0.8 1.0 .
5 MgB, AT
38 K 0.1K.
8 9 MgB, MgB, R, 10K 18 GHz 100 )
S . BCS S YBCO R, BCS
A T A 0 =102 nm
exp —Alk, T A 0 =1.13kT, A0 BCS
T AX T 1.76 kT, MgB,

A0



2328

54

Nagamatsu ] Nakagawa N Muranaka T Zenitani Y and Akimitsu J

N and Canfield P C 2001 Phys. Rev. Lett. 86 1877

2001 Nature 410 63 9 Bouquet ' Fisher R A Philips N E  Hinks D G and Jorgensen J

Jin S Mavoori H Bower C and van Dover R B 2001 Nature 411 D2001 Phys. Rev. Leit. 87 47001

563 10 Liu AY Mazin I T and Kortes J 2001 Phys. Rev. Lett. 87 087005

ZhaoZW WenHH LiSL NiYM RenZ A Che GC Yang 11 Szabo P Samuely P Kacmarcik J Klein T Marcus ] Fruchart D

HP LiuZY and Zhao Z X 2001 Chin. Phys. 10 340 Miraglia S Marcenat C and Jansen A G M 2001 Phys. Rev. Leit.

Wang SF Zhu YB LiuZ Zhou YL ZhangQ ChenZH LuH 87 137005

B Dai SY and Yang G Z 2003 Chin. Phys. Lett. 20 1356 12 Chen X K Konstantionvic M J and Trwin J C 2001 Phys. Rev.

Jn BB Klein N Kang WN KimHJ Choi EM LeeST Dahm Lett . 87 157002

T and Maki K 2003 Supercond . Sci. Technol . 16 205 13 Takahashi T Sato T Souma S Muranaka T and Akimitsu J 2001

Turneaure J P Halbritter J and Schwettman H A 1991 J. Phys. Rev. Lett. 86 4915

Supercond . 4 341 14 Kotegawa H Ishida K Kitaoka Y Muranaka T and Akimitsu J

Lin L Z 1998 Superconductivity and Applicationc ~ Beijing  Beijing 2001 Phys. Rev. Lett. 87 127001

University of Technolgy Press p 422 in Chinese 1998 15  Tlavarone M Karapetrov G Koshelev A E Kwok W K Crabtree G
422 W and Hinks D G 2001 Phys. Rev. Leit. 89 187002-1

8 Bud’ ko S L. Lapertot G Petrovic C  Cunningham C E  Anderson

Microwave measurements of the MgB, thin film”*

Wang Shu-Fang' 2 * B. B. Jin®  Liu Zhen®  Zhou Yue-Liang’
Lii Hui-Bin®  Cheng Bo-Lin®  Yang Guo-Zhen®
U College of Physics and Technology —Hebei University Baoding 071002  China
Beijing National Laboratory for Condensed Matter Physics Institute of Physics Chinese Academy of Sciences  Beijing 100080  China
3 Forchungszentrum Julich  Institute of Thin Films and Interfaces 152425 Julich ~ Germany

Received 18 August 2004 revised manuscript received 16 September 2004

Chen Zheng-Hao®

Abstract
We have measured the microwave surface resistance R, the magnetic field penetration depth A 0 and the energy gap
A 0 of MgB, thin films using the dielectric resonator technique. The c-axis textured sample with superconducting transition
temperature of 38K and transition width of 0.1 K was prepared on MgO 111 substrates by the chemical vapor deposition
method. The R, value of the MgB, thin film at 10 K was found to be as low as 100 {2 which is comparable to that of a high-
quality high-temperature thin film of YBCO. BCS fits of the temperature dependence of AA of the MgB, thin film gave A 0 =

102nm and A 0 =1.13 T, .
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