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The purpose of this thesis is to investigate the isotope effect in high 
temperature superconductors, where experimental results show small isotope effect 
coefficients of 0-0.2 เท contrast to the conventional superconducting theory (Bardeen, 
Cooper, and Schrieffer, BCS ) 1 which predicts the isotope effect coefficient to be 0.5. 
This leads to suggestions that there are many predominantly pairing interactions which 
a possible small electron-phonon mediated interaction. An effort to answer the question 
of the unusual isotope effect coefficients observed in high temperature superconductors 
might be related to the presence of the pseudogap having anisotropic symmetries at 
temperatures higher than the critical temperature. เท this research I give an explanation 
for an unusual isotope effect in high temperature superconductors by considering the 
electron-phonon mediated interaction with an additional Coulomb repulsion 
interaction for isotropic and anisotropic pairing states in the presence of the pseudogap 
เท the single particle excitation energy spectrum. The results give the exact isotope 
effect coefficient expression which depends on material parameters and the size of the 
pseudogap.
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Forward

เท this thesis, I investigate the isotope effect in high temperature 
superconductors. The thesis is organized as follows: เท chapter 1, the introduction of the 
fundamental properties and isotope effect in conventional superconductors is 
mentioned. เก chapter 2, I study the theory of the high-temperature superconductivity 
which presents a serious challenge to the conventional superconductivity theory. เท 
chapter 3, I examine the effectiveness of the Van Hove singularity as an attempt to 
describe the unusual isotope effect in high temperature superconductors and then the 
pseudogap is introduced and its influence that may give the explanation for the unusual 
isotope effect in high temperature superconductors. Finally, I examine the isotope effect 
in the presence of a pseudogap by considering the framework of T.Dahm [83] who 
gave the isotope effect coefficient expression which is an only approximate expression 1 
I therefore wish to reconsider the isotope effect in the presence of a pseudogap and 
attempt to calculate the phenomenon quantitatively with the exact solutions. The 
theoretical formulation will be given and the numerical results will be shown in chapter
4.
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