56 12 2007 12
1000-3290/2007/56 12 /7262-04

ACTA PHYSICA SINICA

Vol.56 No.12 December 2007
©2007 Chin. Phys. Soc.

2007 4 2
MgB,
MgB,
E,
PACC 7410 7125 6320K
1.
39 K MgB,
1
24
Al Mg Mg, _, ALB,” C B
Mg Bl—x CX 2 ¥
MgB,
78 10 B
T.=40.2 K’ .Zheng "
MgB,
2% —3 % T,
Pogrebnyakov "
SiC 0001 MgB,
MgB,
MgB, 41.8 K.
* 10574021

+ E-mail shb1122@ eyou. com.

*
210096
6 29
MgB,
a C
A Wy, MgB,
MgB,
MgB,
MgB,
2.
MgB, AlB, 2
B Mg .Mg B
000 1/3 23112 2/3 1/3
172 . P6/mmm . MgB,

"4 =0.308 nm ¢
0.3524 nm ¢/a=1.142 V =0.029063 nm’

"4 =0.309 nm ¢
0.3513 nm c/a=1.134 V=0.029217 nm’.

2k

2.5a.u. 1.684

20060286044



7263

12 MgB,
B »p 1 MgB,
28 B o I-A
666
24
24 24 MgB,
MgB,
3. Ex B P
.MgB, a
MgB2 C EI« B o
1 C B T
a =0.3086 nm ¢ =0.3524 nm B p
a=0.309 M ¢=0.3513n$m. 1 a
9.741/ Ry 13—15
1b 9.729/ Ry
B p 1b

BN
g
H
#
0 10 20
BN/ Ry
1 MgB, a
b B p
B
MgB, r 6 3 A
Elu X-y Tk‘ B
E,, B-B MgB,
B, z B A,, F o *F w
2. 2



7264 56
2 a I'-A .
E,, B-B K
AZu Blg EZg N EZg
E,, T,
ool @
L = "‘
80 Hf
!. T e ."'!
%
g 60r-
S~
=
40
20 -
01_ II{ J\Il r AI I‘, H 0.0 I 0.I2 I 0.I4 I 0.6 0 I I1 ' é
F(w)/meV! a?F(w)
2 MgB, Fow Eliashberg *F w a
b F w
’F w
2 b F w 1
1 Mng A wy, T.
A w, /K T./K TSP /K
2c 0.625 725.059 38.02 391
F w F w .
0.655 726.630 41.26 41.8
73.79 meV
E,, MgB, 1
Ey, 0.03.
F w Wy,
1.571 K. E,,
Ey, 0.22% .
MgB,
p s © =0.01 McMillian
A= 20“’ o F o do T.=38.02 K T =41.26 K.
B E,, MgB,
McMillian
po_ o on [ 104142 4.
©T12° A-p 1+0.622
MgB, MgB,
T, F w




12 7265
E 2 MgB,
E,
A Wy,
T, 38.02 K 41.26 K.
1 Nagamatsu ] Nakagawa N Muranaka T Zenitani Y Akimitsu J Hayward M A He T Loureiro SM Cava R J 2001 Science 292 75
2001 Nature 410 63 8 Tang J Qin L C Matgushita A Takano Y Togano K Kito H
2 He LH Hu G Q Zhang P L. Yan Q W 2001 Chin. Phys. 10 343 Ihara H 2001 Phys. Rev. B 64 132509
3 ZhaoZW WenHH LiSL NiYM RenZ A Che GC Yang 9 Hinks D J Claus H Jorgensen J D 2001 Nature 411 457
HP LiwZY ZhaoZ X 2001 Chin. Phys. 10 340 10 Zheng ] C Zhu Y M 2006 Phys. Rev. B 73 024509
4 YangHS YuM LiSY L PC Chai YS Zhang L. Chen X 11 Pogrebnyakov A V. Redwing ] M Raghavan S Vaithyanathan V
H Cao L Z 2001 Acta Phys. Sin. 50 1197 in Chinese Schlom D G XuSY LiQ Tenne D A Soukiassian A Xi X X
O Johannes M D Kasinathan D Pickett W E- Wu J S Spence J C H
2001 50 1197 2004 Phys. Rev. Lett. 93 147006
5 Slusky J S Rogado N Regan K A Hayward M A Khalifah P He 12 Jones M E Marsh R E 1954 Am. J. Chem . Soc. 76 1434
T Inumaru K Loureiro SM Haas M K Zandbergen H W Cava 13 AnJ M Pickett W E 2001 Phys. Rev. Lett. 86 4366
R J 2001 Nature 410 343 14 Papaconstantopoulos D A Mehl M J 2001 Phys. Rev. B 64 172510
6 Lee S Masui T Yamamoto A Uchiyama H Tajima S 2003 15 Kong Y Dolgov OV Jepsen O Andersen O K 2001 Phys. Rev.

Physica C 397 7
7 Monteverde M Nunevz-Regueiro M Rogado N Regan K A

B 64 020501

First principles calculations of the effect of tension of
MgB, film on its superconductivity *

Shu Hua-Bing” Liu Su Ma Rong Liu Mei
Department of Physics ~ Southeast University ~Nanjing 210096  China
Received 2 April 2007  revised manuscript received 29 June 2007

Abstract
Using the full-potential linear-muffin-tin-orbital programs and the linear-response linear-muffin-tin-orbital programs we
calculated the electronic band structure phonon spectrum and electron-phonon coupling strength in MgB, film and studied the
effect of tension of MgB, film on its superconductivity. It is shown that the softening of F,, phonon frequency enchancement of
the electron-phonon coupling and the phonon logarithm average frequency with contraction of the lattice constant along c-axis and
elongation along a-axis resulted in the increase of superconducting transition temperature T, . Our results are in good agreement

with corresponding experiment .
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