
琉球大学学術リポジトリ

Theory of Superconductivity on the Attractive
Hubbard Model in the Strong Coupling Limit

言語: 

出版者: 琉球大学理学部

公開日: 2009-12-18

キーワード (Ja): 

キーワード (En): 

作成者: Yamashiro, Masashi, Sakai, Eijiro, Gyorffy,

Balazs L., 堺, 英二郎

メールアドレス: 

所属: 

メタデータ

http://hdl.handle.net/20.500.12000/14128URL



Bull. Fac. Sci., Univ. Ryukyus, No. 74 :1-20 (2002)

Theory of Superconductivity on the Attractive Hubbard Model

in the Strong Coupling Limit

Masashi Yamashiro, Eijiro Sakai and Balazs L.Gyorffy1

Department ofPhysics and Earth Science, University of the Ryukyus, Nishihara, Okinawa 903-0213

'H.H. Wills Physics Laboratory, BRISTOL, BS8 1TL, UK

Abstract

The superconducting transition temperature is calculated on the simplest one-band

Hubbard model with the negative U in the strong coupling region. Solving the self-

consistent equation for renormalization factor A which renormalizes the effect of the

interaction in all orders of U, dependence of superconducting transition temperature

on interaction in the strong coupling region is obtained. Resulting behavior of the

transition temperature is consistent with physical intuition. Te decreases in proportion

to t3/ \U\ and Te — 0 at \U\ — « .

1. Introduction

The problem of the crossover from BCS superconductivity to Bose-Einstein condensa

tion has been attracted much interest by many authors.1'0 In the strong coupling region,

electrons form bound pairs, for which Bose-Einstein condensation temperature Te is identi

cal to superconducting transition temperature. Temperatures T is in a region Te < T < Tv,

where Tv is a charactaristic temperature, electrons are bound into pairing state but not

in the superconducting state.7) This precursor pairing state is regarded as "pseudo-gap" state,B)

which is the hottest issue on the high temperature cuprate superconductors.0 Therefore, it

is very important to investigate the superconductivity in the strong attractive interaction

limit. Then, we calculate the superconducting transition temperature of the attractive

(negative-C/) Hubbard model on the tightly binding lattice system in the strong attractive

interaction limit. In such a case, the BCS type gap equation can not be used. We introduce

the renormalization factor A which renormalizes the effect of the interaction in all orders

of U, and a virtual external field which induces the pairs of electrons above Tc. Then, we

can define the pair-pair correlation function for electron pairs, which is corresponding to

thermal susceptibility in some limiting case. Above Te, this thermal susceptibility has a fi

nite value. Lowering the temperature, however, this susceptibility diverges at Tc. This be

havior is analogous to following thermal equation in case of the ferromagnet,

(1)








































