CHAPTER 1

Introduction

1.
The phenomenon of supercond”_difzgy was discovered in 1911 by

(3%

Kammerlingh Onnes "', who found that meféﬁ;y became superconducting at

f’dis#overy, superconductivity of many

about 4.2 K. Afteriigiég;;

materials had béen

} forx example, the A-15 compounds were

ta

discovered in 1954 to ef onduqﬁors. with'a T_ of 17.1 " 'K in Y_Si,

<2l

Nb_Sn and Nb_Ge we . be [ perconducbons at 18.6 " 'K and

23.2°"'*’K respectively 11 1&&6 year (1986) there is no material

."}14 ]

having T_ higher than 23 K. Mosb of the researchers in this area had

N

begun to have a mystica g@t;gynlcggzgniew that superconductivity above

about 23.2 K was impossible. - T R

i - :,,'maf./

In the ye @K 1986 the great event hnppedég The predecessor of
the exciting new résults was the discovery of'Shperconducbivity in the
mixed-valent ~perqvskite structure oxide; BaPb . Bi O, with a T_ of

‘%2, Then Bednori and MUller‘®’of 1BM Ziurich Research Laﬁoratory found

13K
evidence of.a much highep.T.ina multiphased sample of the Ba-La-Cu-0
system. . The work of' Bednorz and Muller was confirmed and extended by
the work of Uchida et.al.‘”’at the University of Tokyo. Uchida et. al.
made the important step of showing that the hi'gh—'l‘a phase in the

multiphased material of Bednorz and Miller was La, _ Ba CuO__

with x B.1. which has the layerd perovskite KzKiF‘sbructure.(Fig.l),




the structure which can be viewed as a stacking of LaO-Cu024LaO

sandwiches.,
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on Laz_uBaxCu04_v is expected. The possibility of a two dimensional
superconductivity has been discussed‘g)and, was found to be
reasoneble. These probably suggest that the ststes responsible for‘

the csuperconductivity 1lie inithe Cqu planes. Cava et.al, "’ alsP

surdested that conventional phornon - mediated superconductivity can
|




3
account for the high Tc in the class of materials. This indicates
(10

the applicability of the Bardeen, Cooper, and Schrieffer (BCS) theory

to the materials.

In this work we try to understand the fundamental mechanism
for the superconductivity. What Wef ?o is to app‘ly the BCS theory to
the materials (Laz_“Ba“CuO‘ % Two )ﬂgt.ers in the BCS thery are
used., They are the density of electronic a.,t:at.es at the Fermi level

-

ﬂ-“lp? o -
and the electron - phonon‘ ing st.rengbh. We begin, in chapter 2,

with the energy band ca 'jon o La Cu.O in the tetragonal phase by

using the tight - bind ;“ . The energy band containing the

Fermi level is used, n

,y tS galculate the density of states.

The result shows a ; ic“dwébgence in the density of sta’c.es

.':;v

L32Cu,0‘ to t.he tetrag ah a‘br'uctuna:d'pf‘ La Ba Cuo‘_v, due to

the increase in Cu’'/Cu” dr-atio, caj}"jag explained. In chapt.er 4 the
critical temperabuﬂL ‘ééx BCS theory. The
electronic densityjaf states from chaepter 3 snd'-a constant which is

assumed to be the electron - phonon coupling s"ﬁ'ength are used in the

calculation.  Thejresult-explainsitherhigh eritical .temperature.
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