Charging and Thermal Hall Effect in Superconductors

Marie Ohuchi!, Hikaru Ueki?, Ezekiel Sambo Joshua®, Wataru Kohno'!, Hiroki Morita!, and
Takafumi Kita'

YHokkaido University, Sapporo, Kita 10 Nishi 8, Sapporo 060-0810, Japan
2Department of Mathematics and Physics, Hirosaki University, Hirosaki 036-8561, Japan

We present a talk about recent theoretical progress of our understanding on the charging
and thermal Hall effect in superconductors, which has been brought about based on the aug-
mented quasiclassical equations of superconductivity. The two phenomena are both outside
the description of the standard Ginzburg-Landau and quasiclassical Eilenberger equations, for
which we need to incorporate the next-to-the-leading order corrections. The resulting aug-
mented quasiclassical equations have proved to be quite powerful in elucidating presence of
new and/or unexpected phenomena in superconductors. They include inhomogeneous charg-
ing in the Abrikosov lattice that is superimposed on the magnetic-field distribution, intrinsic
charging near the surface of d-wave superconductors, and a drastic enhancement of thermal
Hall angle in d-wave superconductors at low temperatures. They will be discussed in detail
together with the theoretical formalism for calculating them.

[1] H.Ueki, H. Morita, M. Ohuchi, and T. Kita, Phys. Rev. 101, 184518 (2020). “Drastic
enhancement of the thermal Hall angle in a d-wave superconductor”

[2] E. S. Joshua, H. Ueki, W. Kohno, and T. Kita, J. Phys. Soc. Jpn. 89, 104702 (2020).
“Zero-Field Surface Charge Due to the Gap Suppression in d-Wave Superconductors”

[3] M. Ohuchi, H.Ueki, and T. Kita, arXiv:2011.04856 “Charging in the Abrikosov lattice of
type-II superconductors”



