DECLARATION

Declaration by Candidate

This Thesis is my original work and has not been presented for a degree or any other academic
award in any other university. No part of this thesis may be reproduced without the prior

permission of the author and/or University of Eldoret.

MASINDE FRED WEKESA DATE
SC/D.PHIL/P/011/12

Declaration by the Supervisors

This thesis is submitted for examination with our approval as the University supervisors.

PROF. KAPIL M. KHANNA DATE
DEPARTMENT OF PHYSICS

SCHOOL OF SCIENCE

UNIVERSITY OF ELDORET

BOX 1125, ELDORET.

PROF. J. K. TONUI DATE
DEPARTMENT OF PHYSICS

SCHOOL OF SCIENCE

UNIVERSITY OF ELDORET

BOX 1125, ELDORET.



DEDICATION
To my wife Carolyne, Daughters Hope, Blessings and Noela who stood by me in prayers and

encouragement even in my absence.



ABSTRACT

High temperature superconductivity mechanism has remained an elusive concept for a long time.
Field dependence of the properties of high temperature superconductors could be on the brink of
solving this puzzle. This Study shows that there is a strong field dependence on the theory of
high temperature superconductors (HTSCs). High temperature superconductors of transition
temperature, T, > 77 K (boiling point of liquid nitrogen) were studied. This research established
that there are effects of applied magnetic field on a two dimensional square lattice, effective
magnetic flux per plaquette and electric field on oscillating Cooper pairs parallel to copper oxide
planes, and their effects on the thermodynamic properties of HTSCs. Second quantization
formalism was used in determining the thermodynamic properties of HTSCs such as the energy
gap and transition temperature. The effect of electric field E on an oscillating Cooper pair along
the CuO,plane was found to give the value of A = 62.5 meV. The ratio (a) of flux through the
lattice cell to one flux quantum indicates that there is no Meissner expulsion of flux as the
applied magnetic field H increases through the lattice cell. The value of T, at which
superconductivity disappears was found to be 177K for YBCO/BSCCO systems. The lattice
spacing a at 300Kwas 2.3A. The value of & was2.28 x 1077 when H,, = 3.0 x 10°G and a =
3A.Studies on the effect of effective magnetic flux per plaquette @ established that increase in

values of @ leads to increase in values of T, and for® =5.84G /m?, T, = 300K.
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