24 4

Vol.24 No.4
2001 JOURNAL OF NANJING NORMAL UNIVERSITY Natural Science 2001
Mgb,
210097
muffin-tin FP-LMTO  full-potential linear-muffin -tin-orbital
MgB,
BCS MgB, — BCS
MgB, BCS
T™26 A 1001-4616 2001 04-0053-04
0
MgB, 39K ! BCS
Ceo
BCS
2 MgB,
6 7 8~10 M ng T
MgB, 0 — Takahashi et
al " MgB, BCS . Lorenz
MgB, 12 8 GPa -1.6
K/GPa
muffin-tin MgB,
MgB, — BCS
1
MgB, 12
a= 1.00.0
0.0 b= 1/23/20 ¢= 0.00.01.0 .
muffin-tin MgB, Stuttgart
PLW . muffin-tin
2001-06-19
1977 — PSL



oS B R e
- ?T.. A & _t:-f._ -
e
u‘u ® . fl-,!l
[ F e (Y 1
oo o 8
[ = S -l. L T
[ = . S
® & 0 O
L = L -
o %) [+ £
1 MgB, 2 MgB,
muffin-tin muffin-tin 13
muffin-tin
muffin-tin muffin-tin . Muffin-tin
205.9005 Ry 9420 . K spd LMTO 2p
muffin-tin 2.716a.u muffin-
tin 1.584a.u.
1 MgB,
MgB, a c/a
MgB a/ au M c/a /GPa / States/eV
2
b 5.83360 1.14193 0.00 9.731804
¢ a 5.82279 1.14080 1.17 9.694 288
5.80638 1.13990 2.14 9.641431
c MgB, a 5.79806 1.13829 3.05 9.617416
5.79126 1.13744 4.07 9.597 551
5.77424 1.13749 5.09 9.545872
4 5.76523 1.13495 6.53 9.523462
0.05a.u a b 5.76279 1.13495 8.02 9.516151
0.00la.u . 1.
AR R
; i B o
. A B .
A
1.5 o
% /TJ'-
05 =
" N30 0 1035 0 1|..L-IH 1 l'-‘1“ il l';‘;"_‘
WNLR, =5 774 24 iy, cb.568 lpu, ol Tl
3 MgB, —— 4 MgB,




MgB,

Ep Inp N Ey

BCS
— . 1 _
KBT(] = ’ﬁa)e N EF v

1
T, e NEV y . v
1
InTeoc ¢ - N E, c
Tc 8GPa - 1.6K/GPa
1
lnT(:OC[ TN E, ] BCS MgB,
— BCS
1 C
Slusky 15
MgB, 4
— VB W AEER
I'=0.00.000 M= 0.00.57735 5] Mggnmafz
0.0 K= 3.00.000 A= 0.00.005 L= S —- BHSEN
0.0 0.57735 0.5 . -::3 _
ol
’ B
5 b:
I'-A p
Mng o
Vg
MgB,
MgB, 5 MgB,
Mng Mng
3
o MgBZ Mng
MgB, c/a
BCS
MgB, BCS

1 Nagamatsu Jun Nakagawa Norimasa Muranaka Takahiro et al. Superconductivity at 39 K in magnesium diboride J .

Nature 2001 410 63—64.
— 55 —



24 4 2001

10

11

12

13

14

15

Kortus ] Mazin I I Belashchenko K D et al. Superconductivity of metallic boron in MgB, DB/OL . hitp //xxx.
lanl. gov/abs/cond-mat 0101446 2001 - 01 - 30.
Belashchenko K D Schilfgaarde M van Antropov V P. Nature of bonding and electronic structure in MgB, a boron
intercalation superconductor DB/OL . http //xxx.lanl. gov/abs/cond-mat 0102290 2001 - 02 - 15.
Satta G Profeta G Bernardini F. Electronic and structural properties of superconducting diborides and calcium
disilicide in the AlB, structure DB/OL .http //xxx.lanl.gov/abs/cond-mat 0102358 2001 - 02 - 20.
An J M Pickett W E. Superconductivity of MgB, Covalent Bonds Driven Metallic DB/OL . hitp //xxx.lanl. gov/
abs/cond-mat 0102391 2001 — 02 - 22.
Bud ko S L. Lapertot G Petrovic C et al. Boron Isotope Effect in Superconducting MgB, J .Physical Review Letter
2001 86 1877—1880.
Sharoni Amos Felner Israel Millo Oded. Tunneling spectroscopy measurement of the superconductor gap parameter of
MgB, DB/OL . hitp //xxx.lanl. gov/abs/cond-mat 0102325 2001 - 02 - 19.
Finnemore D K Ostenson ] E Bud’ ko S L. et al . Thermodynamic and Transport Properties of Superconducting MgB,
J . Physical Review Letter 2001 86 2420—2422.
Kremer R’ K Gibson B J Ahn K. Heat Capacity of MgB, FEvidence for Moderately Strong Coupling Behavior DB/
OL .http //xxx.lanl. gov/abs/cond-mat 0102423 2001 - 02 — 23.
Wi lti Ch Felder E Degen C et al . Strong Electron-Phonon Coupling in Superconducting MgB, A Specific Heat
Study DB/OL .hitp //xxx.lanl. gov/abs/cond-mat 0102522 2001 — 02 - 28.
Takahashi T Sato T Souma S et al . High-Resolution Photoemission Study of MgB, DB/OL . http //xxx.lanl. gov/
abs/cond-mat 0103079 2001 - 03 — 03.
Lorenz B Meng R L. Chu C W. High Pressure Study on MgB, DB/OL . hitp //xxx. lanl. gov/abs/cond-mat
0102264 2001 - 02 - 15.
Springborg M Anderson O K. Method for calculating the electronic structure of large molecules J . J Chem Phys
1987 87 7125—7145
Vogt T Schneider G Hriljac J A et al. Compressibility and Electronic Structure of MgB, up to 8 GPa DB/OL .
hitp //xxx.lanl. gov/abs/cond-mat 0102480 2001 — 02 - 27.
Slusky J S Rogado N Regan K A et al. Loss of superconductivity and structural transition in Mg;_, Al,B, DB/
OL .hitp //xxx.lanl.gov/abs/cond-mat 0102262 2001 - 01 — 14.

Relation Between Electronic Structure and Pressure of MgB,

Lu Yupeng Huang Guigin
School of Physical Science and Technology Nanjing Normal University Nanjing 210097 PRC

Abstract The change of electronic structure in MgB, was calculated with different pressure using the method FP-LMTO

full-potential linear-muffin-tin-orbital based on Density Functional Theory. And the conclusion that the relation between the

superconductivity temperature of MgB, and density of states satisfiys BCS theory was drawn so the mechanism of MgB, is BCS

mechanism.
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