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Introduction

The analysis of superconducting properties in

The effect of spin-orbit coupling on
crtitical temperature

Hamiltonian

The Hamiltonian used is the sum of the

Nambu Spinors

the presence of spin-orbit coupling is the
P > PINS The standard Nambu spinors have been 100

subject of many scientific papers published in

following Hamiltonians: extended to four-elements operators:

recent years. The understanding of the problem

Is insufficient due to the fact that the theoretical W = Z Ekclocka T Z wqb;rbq Ck1

results have been obtained using too simple ko q v, — cikl ot — ( e c e ) go
models. In the most advanced works on (2) — Z v (k) CITCkl n Z v* (k) CZleT k g |k kt Kk g Sk -
phonon-induced superconducting state, formed k K CikT

In the presence of spin-orbit coupling, the

(3) — ng,k+qCI +q0Cko®Pa
spin-orbit interaction is included only in the kao

Using the above spinors a matrix Green’s

function with the following structure has been

Eliashberg function, while as the additional
° g = —2t [cos (k,) + cos (ky)] + 4t" cos (k) cos (ky) defined: Y, [t]

interaction also changes the very form of

Eliashberg equations. Wq = COO\/2 — COSgx — COSqy t Conclusion
S
The aim of the research is to derive full K) = TR N 5C 50 5¢ e The extension of the matrix Green'’s function
. . . v(k) = vo [sink, + isink] Sc* N Sct SO
thermodynamic equations for phonon-induced 1 Gi(iw,) — S NS to 4x4 is crucial when analyzing additional
superconducting state in the presence of Sk k+q = go\qh | — - - . f effects in the superconducting phase
Rashba type spin-orbit coupling. Wa ¢ S0S¢ N

e Obtaining a generalized formalism is possible
without the use of additional approximations
(only Wick and Migdal’s theorem, that are

Electronic dispersion relation

Matrix self-energy and Eliashberg function

T normally used in the derivation of classical
A My Gwon) = [P0 (T + 7)) + () (77 = 75 ) | Giiwn) 65 o)

1 | P . P .
B Ezgk—q,kgk,k—qu—q(’wm)[ (T4 T T4 ) A (’wn) - (TS T T3 ) Vi (’wn)] <<¢q‘¢_q>>i(w”_wm)
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Eliashberg equations)
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Due to the presence of spin-orbit interaction,
the spin degeneration disappears and the

Contact Information

electronic dispersion relation is divided into two
bands (Figure: the case of square lattice for
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