Orissa Journal of Physics © Orissa Physical Society Vol. 24, No.1

February 2017
ISSN 0974-8202
pp. 45-51

Theoretical study of next-nearest-neighbor electron
hopping on Superconducting gap in cuprates

PBEURA AND K L MOHANTA"

Department of Physics, Faculty of Engineering and Technology (ITER),
Siksha ‘O’ Anusandhan University, Bhubaneswar-751030, Odisha, India,
*Corresponding author,Email: kamalmohanta@soauniversity.ac.in

Received: 1.12.2016 ; Revised : 30.12.2016 ;  Accepted : 5.1.2017

Abstract. We propose here a single band tight binding model Hamiltonian to describe the
effect of next-nearest-neighbor (NNN) electron hopping on superconducting gap in
cuprates. The Hamiltonian consists of nearest- and next- nearest- neighbor electron
hopping between the copper sides. BCS type superconducting interaction is considered
taking d-wave pairing symmetry. The total Hamiltonian is solved by Zubarev’s Green
function technique. The temperature dependent superconducting gap equation is derived
from the correlation functions and are solved self-consistently technique 100 x 100 grid
points of the electron momentum. The evolution of the order parameter is investigated by
varying superconducting coupling, and next- nearest- neighbor electron hopping integrals.

Keywords: High-temperature superconductor, d-wave pairing symmetry, next- nearest-
neighbor electron hopping.

[ Full Paper ]



24_1_7_FP.pdf

