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We have developed (1) an efficient method to calculate the electron-phonon

coupling constant which gives rapid convergence with respect to the size of the k-mesh, (2) a method
to calculate the effect of the spin-orbit coupling on the electron-phonon coupling, and (3) a
method to quantify the instability of odd-parity superconductivity. With these methods, we have
studied superconductivity in F-doped LaOBiS2, In-doped topological crystalline insulator SnTe,
Cu-doped topological insulator Bi2Se3. We have also developed a first-principles method based on the
Migdal-Eliashberg theory considering the effects of zero-point motion, anharmonicity, retardation
effect, the vertex correction (going beyond the standard Migdal approximation), and studied high
temperature superconductivity in H3S under high pressure.



Migdal-Eliashberg

2005 Gross
MgB:2

2012

2013

Li

15

Migdal-Eliashberg

Migdal-Eliashberg

2015
200K
Migdal-Eliashberg
Migdal-Eliashberg
10%
Migdal

post Migdal-Eliashberg

Bi2Se3
SnTe



Migdal-Eliashberg

1
Migdal
@D
A
A
k-mesh smearing
width
k-mesh smearing width
BiS,
BiS,
BiS,
A
0.8
A
0.5
BiS,
®
In SnTe
Cu Bi2Se3

SnTe

Bi2Se3 SnTe

Bi2Se3 BiS2

®

200K

30

200K

Migdal-Eliashberg

9

M. Corentin, R. Akashi, T. Koretsune,
S. S. Saxena and R. Arita, Weak
phonon-mediated pairing in BiS2
superconductor from first principles,
Phys. Rev. B 95 180505R/1-5 (2017),
DOI: 10.1103/PhysRevB.95.180505 (

)
T. Koretsune and R. Arita, Efficient
method to calculate the
electron-phonon coupling constant and
superconducting transition
temperature, Computer Physics
Communications 220, 239-242 (2017),
DOI: 10.1016/j.cpc.2017.07.011 (

)
R. Arita, T. Koretsune, S. Sakai, R.
Akashi, Y. Nomura, W. Sano,
Nonempirical calculation of
superconducting transition
temperatures in light-element
superconductors, Advanced Materials,
20 1602421/1-19 (2017),
DO1:10.1002/adma.201602421 ( )
S. Sakai, N. Takemori, A. Koga, R.
Arita, Superconductivity on a
quasiperiodic lattice:
Extended-to-localized crossover of
Cooper pairs, Phys. Rev. B 95
024509/1-5 (2017),




DO1:10.1103/PhysRevB.95.024509 (

)
Y. Nomura, S. Sakai, M. Capone, R.
Arita, Exotic s-wave
superconductivity in alkali-doped
fullerides, Journal of Physics:
Condensed Matter, 28 153001/1-16
(2016),
DO1:10.1088/0953-8984/28/15/153001
( )
R. Akashi, W. Sano, R. Arita and S.
Tsuneyuki, Possible “ Magneli”
phases and self-alloying in the
superconducing sulfur hydride, Phys.
Rev. Lett. 117 075503/1-5 (2016),
DO1:10.1103/PhysRevLett.117.075503
( )
M-T. Suzuki, R. Arita, H. lkeda,
First-principles study of magnetic
properties in Fe-ladder compound
BaFe2S3, Phys. Rev. B 92 085116/1-6
(2016),
DO1:10.1103/PhysRevB.92.085116 (

)
R. Arita, H. lkeda, S. Sakai, M-T.
Suzuki, Ab initio downfolding study of
the iron-based ladder superconductor
BaFe2S3, Phys. Rev. B 92 054515/1-6
(2016),
DO1:10.1103/PhysRevB.92.054515 (

)
W. Sano, T. Koretsune, T. Tadano, R.
Akashi and R. Arita, Effect of Van Hove
singularities on high Tc
superconductivity in H3S, Phys. Rev. B
93 094525/1-16 (2016),
DO1:10.1103/PhysRevB.93.094525 (

)
11

R. Arita, Superconductivity in
topological materials: Insights from
superconducting density functional
theory, CEMS Symposium on Trends in
Condensed Matter Physics, Saitama,
Japan, 2017 11 8
R. Arita, Pairing mechanism of BiS2
superconductor: A first-principles
study, International Union of
Materials Research Societies: The 15th
International Conference on Advanced
Materials, Kyoto, Japan, 2017 9 1

R. Arita, First-principles study on
high-Tc superconductivity in sulfur
hydrides under high pressure,
International workshop on
superconductivity and related
functional materials 2016, Tsukuba,
Japan, 2016 12 20

R. Arita, First-principles study on

o

high-Tc superconductivity in sulfur
hydrides under high pressure, EU-Japan
workshop on computational materials
design and realization for spintronics,
Mottronics,quantronics,superconducti
vity and topotronics, Juelich, Germany,
2016 9 18
R. Arita, Fully non-empirical study on
superconductivity in sulfur hydrides
under high pressures, International
conference Superstripes 2016, Ischia,
Italy, 2016 6 29
R.Arita, Non-emprical post-Eliashberg
study on high-temperature
superconductivity in H3S,
International workshop
Superhydrides-towards room
temperature superconductivity:
hydrides and more, Rome, ltaly, 2016
5 9
R. Arita, Effect of van Hove
singularities on high Tc
superconductivity in H3S under high
pressures, 5 international
conference on superconductivity and
magnetism, Fethiye, Turkey, 2016 4
29
R. Arita,First-principles
post-Eliashberg study on high Tc
superconductivity in H3S, Quantum
Materials Symposium 2016, Muii-do,
Seoul, Korea, 2016 2 25
R. Arita, Frontiers in nonempirical
calculation of superconducting Tc,

2015 9 17

R. Arita, First-principles study on
high-Tc superconductivity in sulfur
hydrides under high pressure,
International Conference Superstripes
2015, Ischia, Italy, 2015 6 17
R. Arita, Superconductivity in
compressed sulfur hydrides,
Electronic Structure Approaches &
Applications to Quantum Matter, Santa
Fe, USA, 2015 5 19

0



ARITA Ryotaro

80332592
@
KORETSUNE Takashi
90391953
®

AKASHI Ryosuke

40734356



