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We theoretically studied Dirac electron systems in solids where bulk measurements
are possible, and planned to explore the universal properties of Dirac electron systems. (1) About the
emergence and stability conditions of Dirac electron systems, we studied a -(BEDT-TTF)213 and new Dirac
systems such as Ca3Pb0. (2) About the internal degrees of freedom of Dirac electron systems, we studied
the degrees of freedom of 4 molecules in a unit cell of a -(BEDT-TTF)213, interlayer transport
properties, the effects of tilting of Dirac cone, and antiferromagnetic metal states in iron-pnictide
superconductors. (3) About the effects of spin-orbit interaction, we studied spin Hall effects in
Bismuth, Rashba interaction on surfaces, ferromagnetism in the surface states of topological insulators,
and skyrmion lattice states.



[5] P. Richard et al., Phys. Rev. Lett. 104,
137001 (2010).

E(k) + (A2 v2k2)we

A
(1)
A =0 E(k)=
+ vk )
)
[1]
(Bi)[2]
[3] Ca3Pbo  [4]
(Bi,
Ca3PbO)

1)

[1] S. Katayama et al., J. Phys. Soc. Jpn.
75, 054705 (2006). A. Kobayashi et al, J.
Phys. Soc. Jpn. 76, 034711 (2007).

[2] Y. Fuseya et al., Phys. Rev. Lett. 102,
066601 (2009).

[3] T. Morinari et al., Phys. Rev. Lett. 105,
037203 (2010), JPSJ 78, 023704 (2009).
[4] T. Kariyado and M. Ogata, J. Phys.
Soc. Japan 80, 083704 (2009).

(TRIM)

o -(BEDT-TTF),l,
4 (A A" B O




TRIM
CazPbO( )
CasPb0 Ba,Sn0
(2)
a -(BEDT-TTF),l,
RPA
NMR UT.T

o -(BEDT-TTF),l,

®)

Rashba

skyrmion
3 helix

5d

45

(1) Y. Fuseya, M. Ogata, and H. Fukuyama,
* Transport Properties and Diamagnetism
of Dirac Electrons in Bismuth” [Invited
review paper], J. Phys. Soc. Jpn. 84,
012001-1-22 (2015). DOl:http://
dx.doi.org/10.7566/JPSJ.84.012001




(2) Y. Fuseya, M. Ogata, and H. Fukuyama,
“ Spin-Hall Effect and Diamagnetism of
Anisotropic Dirac Electrons in Solids” ,
J. Phys. Soc. Jpn. 83, 074702-1-11 (2014).

DOl :http://dx.doi.org/10.7566/
JPSJ.83.074702

(3) T. Morinari and Y. Suzumura,

“ On the Possible Zero-gap State in
Organic Conductor a -(BEDT-TSF)213 Under
Pressure” J. Phys. Soc. Jpn. 83
2014 094701-1-5. DOl :http://
dx.doi.org/10.7566/JPSJ.83.094701

(4) K. Kajita, Y. Nishio, N. Tajima, Y.
Suzumura, and A. Kobayashi,
“ Molecular Dirac Fermion Systems- Theo-
retical and Experimental Approaches” J.
Phys. Soc. Jpn. 83, 072002-1-31 (2014).
DOl :http://dx.doi.org/10.7566/
JPSJ.83.0720025

(5) Y. Suzumura, 1. Proskurin and M. Ogata,
“ Dynamical Conductivity of Dirac Electr-
ons in Organic Conductors” J. Phys. Soc.
Jpn. 832014 094705 1-9DOI: http:
//dx.doi.org/10.7566/JPSJ.83.094705

(6) K. Kubo and T. Morinari,

“ Effect of Interlayer Spin-Flip Tunnel-

ing for Interlayer Magnetoresistance in

Multilayer Massless Dirac Fermion Systems

J. Phys. Soc. Jpn. 83, 083701-1-4 (2014).
DOl :http://dx.doi.org/10.7566/

JPSJ.83.083701

(7) H. Matsuura and M. Ogata,

J. Phys. Soc. Jpn. 83, 063701 1-4 (2014)
“ A Poorman’ s Derivation of of Quantum
Compass-Heisenberg Interaction: Super-
exchange Interaction in J-J Coupling
Scheme” DOl :http://dx.doi.org/
10.7566/ JPSJ.83.063701

(8) Y. Fujimoto, K. Miyake and H. Matsuura,
J. Phys. Soc. Jpn. 84, 043702 1-5 (2015)
“ Deformation of the Fermi Surface and
Anomalous Mass Renormalization by Criti-
cal Spin Fluctuations through Asymmetric
Spin-0rbit Interaction” DOl: htt
p://dx.doi.org/10.7566/JPSJ.84.043702

(9) Y. Matsui, T. Morinari, and T. Tohyama
“ Coexistence of Antiferromagnetism and
Superconductivity in lron-Based Super-
conductors” J. Phys. Soc. Jpn. 83, 094703-
1-5 (2014). http://dx.doi.org/
10.7566/JPSJ.83.094703

(10) K. Sugimoto, P. Prelovsek, E.

Kaneshita, and T. Tohyama
“ Memory function approach to in-plane
anisotropic resistivity in the anti-
ferromagnetic phase of iron arsenide
superconductors” Phys. Rev. B 90, 125157
(1-6) (2014). http://dx.doi .org/
10.1103/PhysRevB.90.125157

(11)A. Sakai, H. Kohno,

“ Spin torques and charge transport on the
surface of topological insulator” Phys.
Rev. B89 (16), 165307 1-21 http:
//dx.doi.org/10.1103/PhysRevB.89.165307

(12)J. Fujimoto, H Kohno,

“ Transport properties of Dirac ferro-

magnet" Phys. Rev. B90 (21), 214418 1-15
http: //dx.doi.org/10.1103/

PhysRevB.90.214418

(13)G. Tatara and H. Fukuyama,

“ Phasons and Excitations in Skyrmion
Lattice” J. Phys. Soc. Japan, 83, 104711-
1-15 (2014). DOl :http://dx.doi.
0rg/10.7566/JPSJ.83.094701

(14)H. Saarikoski, H. Kohno, C. H. Marrows,
G. Tatara

“ Current-driven dynamics of coupled

domain walls in a synthetic anti-

ferromagnet” Physical Review B, 90,

094411-1-8 (2014). http:

//dx_doi .org/10.1103/PhysRevB.90.094411

(15)H. Kawaguchi and G. Tatara

“ Coupling Theory of Emergent Spin
Electromagnetic Field and Electromagnetic
Field” J. Phys. Soc. Jpn. 83, 074710-1-6
(2014). DOl: http://dx.doi.org/
10.7566/JPSJ.83.074710

(16)A. Kobayashi and Y. Suzumura,
“ Effects of Zeroline and Ferrimagnetic
Fluctuation on Nuclear Magnetic Resonance
for Dirac Electrons in Molecular Conductor
o -(BEDT-TTF)213” J. Phys. Soc. Jpn.

, 82 (2013) 054715(1-7). DOI:http:
//dx.doi.org/10.7566/JPSJ.82.054715

(17)Y. Suzumura and A. Kobayashi:

“ Zero-gap State in o -(BEDT-TTF)2I3
under Hydrostatic Pressure” J. Phys. Soc.
Jpn. , 82 (2013) 044709 (1-5).

DOl :http://dx.doi.org/10.7566/JPSJ.82.0
44709

(18)T. Morinari and Y. Suzumura,

“ Algebraic structure of Dirac fermion
state in a -(BEDT-TTF)213” J. Phys. Soc.
Jpn. 82 (2013) 055002(1-2). DOI:ht



tp://dx.doi.org/10.7566/JPSJ.82.055002

(19)F. Piechon and Y. Suzumura,
“ Inversion Symmetry and Wave-Function-
Nodal-Lines of Dirac Electrons in Organic

Conductor a -(BEDT-TTF)213" J. Phys. Soc.

Jpn. , 82 (2013) 123703 (1-4).
DOI :http://dx.doi .org/10.7566/JPSJ.82.1
23703

(20)Y. Suzumura, 1. Proskurin and M. Ogata
“ Effect of Tilting on the In-plane Con-
ductivity of Dirac Electrons in Organic
Conductor” J. Phys. Soc. Jpn. , 83
(2014) 023701 (1-4). DOl :http://
dx.doi.org/10.7566/JPSJ.83.023701

(21) 1. Proskurin and M. Ogata

“ Thermoelectric transport coefficients
for massless Dirac electrons in quantum
Limit” Phys. Soc. Jpn. , 82 (2013)
063712 (1-4) DOl :http://dx.doi.org
/10.7566/JPSJ.82.063712

(22) K. Kubo and T. Morinari,

“ Spin Ordered States in Multilayer
Massless Dirac Fermion Systems” J. Phys.
Soc. Jpn. 83, 033702-1-4 (2014).

DOl :http://dx.doi.org/10.7566/JPSJ.83.0
33702

(23) K. Sasaki and T. Morinari,

“ Dirac Fermion State with Real Space
1t -Flux on Anisotropic Square Lattice and
Triangular Lattice” J. Phys. Soc. Jpn. 83,
034712-1-4 (2014). DOl :http:
//dx.doi.org /10.7566/JPSJ.83.034712

(24) K. Sugimoto, T. Tohyama, E. Kaneshita
and K. Tsutsui

“ Optical conductivity of antiferro-
magnetic metallic chromium: Mean-field
calculation for the multi-orbital Hubbard
model” J. Korean Phys. Soc. 63,
632-635 (2013).

(25) H. Matsuura and K. Miyake:

“ Effect of Spin-Orbit Interaction on
(4d)3- and (5d)3-Based Oxides” J. Phys.
Soc. Jpn. 82, 063709-1-4 (2013).

DOl :http://dx.doi.org/10.7566/JPSJ.82.0
63709

(26) N. Nakabayashi and G. Tatara:

“ Rashba-induced spin electromagnetic
fields in a strong sd coupling region” New
J. Phys. 16, 015016-1-18 (2014).
doi:10.1088/1367-2630/16/1/015016

(27) G. Tatara and N. Nakabayashi

“ Emergent spin electromagnetism induced
by magnetization textures in the presence
of spin-orbit interaction” (invited) J.
Appl. Phys. 115, 172609-1-6 (2014).
http://dx.doi.org/10.1063/1.4870919

(28) K. Taguchi and G. Tatara:

“ Inverse faraday effect driven by spin
chirality in weak ferromagnets”

J. of Korean Phys. Soc., 62, 1759-1762
(2013).

(29) K.-J. Kim, R. Hiramatsu, T. Koyama,
K. Ueda, Y. Yoshimura, D. Chiba, K.
Kobayashi, Y. Nakatani, S. Fukami, M.
Yamanouchi, H. Ohno, H. Kohno, G. Tatara,
T.0no“ Two-barrier stability that allows
low-power operation in current- induced
domain-wall motion” Nat. Commun. 4,
2011- 1-6 (2013). doi:10.1038/ ncomms3011

(30) G. Tatara, Hiroaki T. Ueda, K. Taguchi,
Y. Sasaki, M. Nishijima and A. Takeuchi

“ Proposal for an active electromagnetic
metamaterial based on  spin-torque
oscillators” Phys. Rev. B, 87,
155102-1-8(2013) .DOI :http://dx.doi .org/
10.1103/PhysRevB.87.155102

(31) G. Tatara, N. Nakabayashi and K,-J.
Lee" Spin motive force induced by Rashba
interaction in the strong sd coupling
regime” Phys. Rev. B 87 054403-1-9 (2013).

DOl :http://dx.doi.org/10.1103/
PhysRevB.87.054403

(32) J. Fujimoto, A. Sakaiand H. Kohno

“ Ultraviolet divergence and Ward-
Takahashi identity in a two-dimensional
Dirac electron system with short-range
impurities” Phys. Rev. B 87, 085437-1-5
(2013). DOl :http://dx.doi.org/
10.1103/PhysRevB.87.085437

(33) A. Sakai and H. Kohno" Spin torques
and charge transport on the surface of
topological insulator” Phys. Rev. B 89,
165307-1-21 (2014). DOI: http:
//dx.doi.org/10.1103/PhysRevB.89.165307

(34) H. Fukuyama, Y. Fuseya, M. Ogata, A.
Kobayashi, Y. Suzumura,“ Dirac electrons
in solids” Physica B: Condensed Matter 407,
1943-1947 (2012). Doi:10.1016/
j-physb. 2012.01.071

(35)Y. Suzumura and A. Kobayashi,

“ Theory of Dirac Electrons in Organic

Conductors” Crystals 2, 266-283 (2012).
Doi :10.3390/cryst2020266



(36) Y. Suzumura, T. Morinari and F.
Piechon* Mechanism of Dirac Point in a -
Type Organic Conductor under Pressure” J.
Phys. Soc. Jpn. 82, 023708-1-4 (2013).

DOl :http://dx.doi.org/10.7566/
JPSJ.82.023708

(37) F. Piechon and Y. Suzumura,

“ Dirac Electron in Organic Conductor a

-(BEDT-TTF),l, with Inversion Symmetry” J.

Phys. Soc. Jpn. 82, 033703-1-4 (2013).
DOl :http://dx.doi.org/10.7566/

JPSJ.82.033703

(38) Y. Fuseya, M. Ogata and H. Fukuyama,
“ Spin-Hall Effect and Diamagnetism of
Dirac Electrons” J. Phys. Soc. Jpn. 81,
093704-1-4 (2012). DOl :http://
dx.doi.org/10.7566/JPSJ.81.093704

(39) T. Kanao, H. Matsuura, and M. Ogata,
“ Theory of Defect-Induced Kondo Effect in
Graphene: Numerical Renormalization Group
Study” J. Phys. Soc. Jpn. 81, 063709-1-4
(2012). DOl :http://dx.doi.org
/10.7566/ JPSJ.81.063709

(40) Z. Zhu, B. Fauque, L. Malone, A. B.

Antunes, Y. Fuseya and K. Behnia,

“ Landau spectrum and twin boundaries of

bismuth in the extreme quantum limit”
Proc. Natl. Acad. Sci. USA 109,

14813-14818 (2012).

(41)G. Tatara, A. Takeuchi, N. Nakabayashi,
and K. Taguchi,
“ Monopoles in ferromagnetic metals”

J. Korean Phys. Soc. 61, 1331-1348
(2012).

(42) K. Taguchi, J-1. Ohe and G. Tatara,
“ Ultrafast magnetic vortex core switch-
ing driven by topological inverse Faraday
effect” Phys. Rev. Lett. 109, 127204-1-5
(2012). DOl :http://dx.doi.org/
10.1103/PhysRevLett.109.127204

(43) H.T. Ueda, A. Takeuchi, G. Tatara, T.
Yokoyama,“ Topological charge pumping ef-
fect by the magnetization dynamics on the
Surface of Three-Dimensional Topological
Insulators” Phys. Rev. B 85, 115110-1-6
(2012). DOl :http://dx.doi.org/
10.1103/PhysRevB.85.115110

(44) A. Takeuchi, G. Tatara,“ Spin Damping
Monopole” J. Phys. Soc. Jpn. 81 033705-1-4
(2012). DOl:http:// dx.doi.org
/10.7566/ JPSJ.81.033705

(45) T. Kariyado and M. Ogata,

“ Low-Energy Effective Hamiltonian and
the Surface States of Ca;Pb0” J. Phys. Soc.
Jpn. 81, 064701-1-11 (2012).
DOl:http:// dx.doi.org /10.7566/JPSJ.
81.064701

(€)) "Spin Hall effect and large
diamagnetism in Dirac electrons in solids”,
13" German-Japanese Symposium, 2014.7.13-
16, (Ringberg, Germany)

(@) "Novel aspects of Dirac ele-
ctron in organic conductors”, The 10th In-
ternational Symposium on Crystalline Or-
ganic Metals, Superconductors and Ferro-
magnets 2013 7.14-19 (Montreal, Canada)

2014
2013
2012
@
[Masao Ogata]
60185501
&)
[Hidetoshi Fukuyama]
10004441
[Yoshikazu Suzumura]
90108449
[Akito Kobayashi]
80335009
[Hiroshi Kohno]
10234709
[Yuki Fuseya]
00377954
[Takami Tohyama]
70237056
[Takao Morinari]
70314284

[Gen Tatara]

10271529
[Yasuhiro Matsuura]
40596607



