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1. L KR / Research Achievements
(1) EFT21TERC / Refereed journal papers
(FY2013)

[1] Y. Miura, M. Tsujikawa and M. Shirai, “A first-principles study on magnetocrystalline
anisotropy at interfaces of Fe with non-magnetic metals,” J. Appl. Phys., Vol. 113, No. 23,
Article No. 233908, pp. 1-6, 2013.

[2] K.Abe and N.W. Ashcroft, “Quantum disproportionation: The high hydrides at elevated
pressures,” Phys. Rev. B, Vol. 88, No. 17, Article no. 174110, pp. 1-5, 2013.

[3] Y. Miura and M. Shirai, “Theoretical study on tunneling magnetoresistance of manetic
tunnel junctions with D02>-Mn3Z (Z = Ga, Ge),” IEEE Trans. Magn., Vol. 50, No. 1, Article
No. 1400504, pp. 1-4, 2014.

[4] G.-f.Li, Y. Honda, H.-x. Liu, K. Matsuda, M. Arita, T. Uemura, M. Yamamoto, Y. Miura,
M. Shirai, T. Saito, F. Shi, and P. M. Voyles, “Effect of hon-stoichiometry on the half-metallic
character of Co.MnSi investigated through saturation magnetization and tunneling spin
polarization,” Phys. Rev. B, Vol. 89, No. 1, Article No. 014428, pp. 1-14, 2014.

(FY2014)

[1] S. Ueda, M. Mizuguchi, T. Kojima, S. Ishimaru, M. Tsujikawa, M. Shirai, and K.
Takanashi, “Detection of spin-resolved electronic structures from a buried ferromagnetic
layer utilizing forward Mott scattering,” Appl. Phys. Lett., Vol. 104, No. 13, Article No.
132402, pp.1-5, 2014.

[2] H. Nishihara, K. Suzuki, R. Y. Umetsu, T. Kanomata, T. Kaneko, M. Y. Zhou, M.
Tsujikawa, M. Shirai, T. Sakon, T. Wada, K. Terashima, and S. Imada, “Magnetic properties
of Ni2N,” Physica B, Vol. 449, pp.85-89, 2014.

[3] S. Kanai, M. Tsujikawa, Y. Miura, M. Shirai, F. Matsukura, and H. Ohno, “Magnetic
anisotropy in Ta/CoFeB/MgO investigated by x-ray magnetic circular dichroism and first-
principles calculation,” Appl. Phys. Lett., Vol. 105, No. 22, Article No. 222409, pp.1-4, 2014.

(FY2015)

[1] V. R. Singh, V. K. Verma, K. Ishigami, G. Shibata, A. Fujimori, T. Koide, Y. Miura, M.
Shirai, T. Ishikawa, G.-f. Li, and M. Yamamoto, “Electronic and magnetic properties of off-
stoichiometric Co,MngSi/MgO interfaces studied by x-ray magnetic circular dichroism,” J.
Appl. Phys., Vol. 117, No. 20, Article No. 203901, pp. 1-6, 2015.

[2] S. Zhu, M. Ye, K. Shirai, M. Taniguchi, S. Ueda, Y. Miura, M. Shirai, R. Y. Umetsu, R.
Kainuma, T. Kanomata, and A. Kimura, “Drastic change in density of states upon
martensitic phase transision for metamagnetic shape memory alloy NizMn1+xIn1.x,” J. Phys.:
Condens. Matter, Vol. 27, No. 36, Article No. 362201, pp. 1-6, 2015.

[3] K.Abe and N. W. Ashcroft, “Stabilization and highly metallic properties of heavy group-
V hydrides at high pressures,” Phys. Rev. B, Vol. 92, No. 22, Article No. 224109, pp. 1-5,
2015.

(FY2016)

[1] K. Moges, Y. Honda, H.-x. Liu, T. Uemura, M. Yamamoto, Y. Miura, and M. Shirai,
“Enhanced half-metallicity of off-stoichiometric quaternary Heusler alloy Cox(Mn,Fe)Si
investigated through saturation magnetization and tunneling magnetoresistance,” Phys.
Rev. B, Vol. 93, No. 13, Article no. 134403, pp. 1-15, 2016.

[2] S. Ueda, M. Mizuguchi, Y. Miura J. G. Kang, M. Shirai, and K. Takanashi, “Electronic
structure and magnetic anisotropy of L1,-FePt thin film studied by hard x-ray photoemission
spectroscopy and first-principles calculations,” Appl. Phys. Lett., Vol. 109, No. 4, Article no.
042404, pp. 1-5, 2016.

[3] B.Hu, K. Moges, Y. Honda, H.-x. Liu, T. Uemura, M. Yamamoto, J. Inoue, and M. Shirai,
“Temperature dependence of spin-dependent tunneling conductance of magnetic tunnel
junctions with half-metallic Co,MnSi electrodes,” Phys. Rev. B, Vol. 94, No. 9, Article no.
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094428, pp. 1-15, 2016.

[4] T. Kubota, Y. Ina, M. Tsujikawa, S. Morikawa, H. Narisawa, Z. Wen, M. Shirai, and K.
Takanashi, “Current perpendicular-to-plane giant magnetoresistance devices using half-
metallic Co2Feo.4Mng Si electrodes and a Ag-Mg spacer layer,” J. Phys. D: Appl. Phys., Vol.
50, No. 1, Article no. 014004, pp. 1-8, 2017.

(FY2017)

[1] J. Okabayashi, T. Koyama, M. Suzuki, M. Tsujikawa, M. Shirai and D. Chiba, “Induced
perpendicular magnetization in a Cu layer inserted between Co and Pt layers revealed by
x-ray magnetic circular dichroism,” Sci. Rep., Vol. 7, Article no. 46132, pp. 1-9, 2017.

[2] S. Miwa, M. Suzuki, M. Tsujikawa, K. Matsuda, T. Nozaki, K. Tanaka, T. Tsukahara, K.
Nawaoka, M. Goto, Y. Kotani, T. Ohkubo, F. Bonell, E. Tamura, K. Hono, T. Nakamura, M.
Shirai, S. Yuasa and Y. Suzuki, “Voltage control of platinum orbit: A contribution to interfacial
magnetism,” Nature Commun., Vol. 8, Article no. 15848, pp. 1-9, 2017.

[3] T.Seki,J. Shimada, S. lihama, M. Tsujikawa, T. Koganezawa, A. Shioda, T. Tashiro, W.
Zhou, S. Mizukami, M. Shirai and K. Takanashi, “Magnetic anisotropy and damping for
monolayer-controlled Co/Ni epitaxial multilayer,” J. Phys. Soc. Jpn., Vol. 86, No. 7, Article
no. 074710, pp. 1-10, 2017.

[4] K.Abe, “Hydrogen-rich scandium compounds at high pressures,” Phys. Rev. B, Vol. 96,
No. 14, Article no. 144108, pp. 1-7, 2017.

[5] T. Nozaki, A. Koziol-Rachwal, M. Tsujikawa, Y. Shiota, X. Xu, T. Ohkubo, T. Tsukahara,
S. Miwa, M. Suzuki, S. Tamaru, H. Kubota, A. Fukushima, K. Hono, M. Shirai, Y. Suzuki
and S. Yuasa, “Highly efficient voltage control of spin and enhanced interfacial
perpendicular magnetic anisotropy in iridium-doped Fe/MgO magnetic tunnel junctions,”
NPG Asia Mater., Vol. 9, Article no. e451, pp. 1-10, 2017.

[6] S. Souma, K. Honma, T. Sato, M. Tsujikawa, M. Shirai and T. Takahashi, “Emergence
of undulating surface band upon oxygen adsorption of Fe thin film on W(110),” Appl. Phys.
Lett., Vol. 111, No. 24, Article no. 241603, pp. 1-4, 2017.

[7] T. Kawabe, K. Yoshikawa, M. Tsujikawa, T. Tsukahara, K. Nawaoka, Y. Kotani, K. Toyoki,
M. Goto, M. Suzuki, T. Nakamura, M. Shirai, Y. Suzuki and S. Miwa, “Electric-field-induced
magnetic moments and magnetocrystalline anisotropy in cobalt ultrathin films,” Phys. Rev.
B, Vol. 96, Article no. 220412(R), pp. 1-6, 2017.

[8] L. Bainsla, K. Z. Suzuki, M. Tsujikawa, H. Tsushiura, M. Shirai and S. Mizukami,
“Magnetic tunnel junctions with an equiatomic quaternary CoFeMnSi Heusler alloy
electrode,” Appl. Phys. Lett., Vol. 112, No. 5, Article no. 052403, pp. 1-5, 2018.

[9] 1. Shigeta, Y. Fujimoto, R. Ooka, Y. Nishisako, M. Tsujikawa, R. Y. Umetsu, A. Nomura,
K. Yubuta, Y. Miura, T. Kanomata, M. Shirai, J. Gouchi, Y. Uwatoko and M. Hiroi, “Pressure
effect on magnetic properties of half-metallic Heusler alloy Co2TiSn,” Phys. Rev. B, Vol. 97,
No. 10, Article no. 104414, pp.1-8, 2018.

(FY2018)

[1] L. Bainsla, R. Yilgin, M. Tsujikawa, K. Z. Suzuki, M. Shirai and S. Mizukami, “Low
magnetic damping for equiatomic CoFeMnSi Heusler alloy,” J. Phys. D: Appl. Phys., Vol.
51, Article no. 495001, pp. 1-7, 2018.

[2] Y. Goto, M. Araki, N. Takahashi, T. Yanase, T. Shimada, M. Tsujikawa, M. Shirai, A.
Kamimaki, S. lihama, S. Mizukami and T. Nagahama, “Synthesis of metastable B2-type
Fe-Sn alloy epitaxial films and study of their magnetic properties,” Jpn. J. Appl. Phys., Vol.
57, Article no. 120302, pp. 1-5, 2018.

[3] K Abe, “High-pressure properties of dense metallic zirconium hydrides studied by ab
initio calculations,” Phys. Rev. B, Vol. 98, Article No. 134103, pp. 1-7, 2018.

[4] R.Y. Umetsu, M. Tsujikawa, K. Saito, K. Ono, T. Ishigaki, R. Kainuma and M. Shirai,
“Atomic ordering, magnetic properties, and electronic structure of Mn,CoGa Heusler alloy,”
J. Phys.: Condens. Matter, Vol. 31, Article no. 065801, pp. 1-10, 2019.

[5] V. Jibiki, M. Goto, M. Tsujikawa, P. Risius, S. Hasebe, X. Xu, K. Nawaoka, T. Ohkubo,
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)

®3)

K. Hono, M. Shirai, S. Miwa and Y. Suzuki, “Interface resonance in Fe/Pt/MgO multilayer
structure with large voltage controlled magnetic anisotropy change,” Appl. Phys. Lett., Vol.
114, Article no. 082405, pp. 1-5, 2019.

RERX EBFICHRS BIRMERRFERRAX

Full papers in refereed conference proceedings equivalent to journal papers
ZEEL NA

B {TERE<E / Presentations in refereed conferences
(FY2013)

[1] M. Tsujikawa, D. Mori, Y. Miura, and M. Shirai, “Perpendicular magnetic anisotropy and
its electrical modulation of MgO/Co.FeAl interface: A first-principles study,” Yamada
Conference LXVII - 8th International Symposium on Metallic Multilayers, Kyoto, Japan, (19-
24 May, 2013).

[2] M. Mizuguchi, T. Kojima, S. Ozaki, Y. Miura, M. Shirai, and K. Takanashi, “Perpendicular
magnetic anisotropy in artificially fabricated L1o-FeNi thin films,” Yamada Conference LXVII
- 8th International Symposium on Metallic Multilayers, Kyoto, Japan, (19-24 May, 2013).

[3] S. Ozaki, M. Tsujikawa, Y. Miura, K. Abe, and M. Shirai, “A first-principles study on
magnetic anisotropy of Fe/Ni multilayers.” Yamada Conference LXVII - 8th International
Symposium on Metallic Multilayers, Kyoto, Japan, (19-24 May, 2013).

[4] S. Ueda, M. Mizuguchi, J. G. Kang, Y. Miura, M. Shirai, and K. Takanashi, “Electronic
structure of L1 ordered FePt thin film.” 5th International Conference on Hard X-ray
Photoelectron Spectroscopy, Uppsala, Sweden, (17-20 June, 2013).

[5] Y. Miura and M. Shirai, “Theoretical study on tunneling magnetoresistance of manetic
tunnel junctions with D02>-Mn3sZ (Z = Ga, Ge),” 3rd International Symposium on Advanced
Magnetic Materials and Applications, Taichung, Taiwan, (21-25 July, 2013).

[6] M. Tsujikawa, Y. Miura, and M. Shirai, “The influence of Co and B atoms on the
perpendicular magnetic anisotropy of MgO/CoFeB film,” 3rd International Symposium on
Advanced Magnetic Materials and Applications, Taichung, Taiwan, (21-25 July, 2013).

[7] S. Ueda, M. Mizuguchi, J. G. Kang, Y. Miura, M. Shirai, and K. Takanashi, “Electronic
and magnetic states of L1o ordered FePt thin film,” International Conference on Nanoscale
Magnetism 2013, Istanbul, Turkey, (2-6 September, 2013).

[8] S. Ueda, M. Mizuguchi, T. Kojima, S. Ishimaru, M. Tsujikawa, M. Shirai, K. Takanashi,
and O. Sakata, “New approach to spin-resolved photoemission using hard x-rays:
Electronic and magnetic states of an FeNi film buried under a Au thin film,” 58th Annual
Conference on Magnetism and Magnetic Materials, Denver, Colorado, USA, (4-8
November, 2013).

(FY2014)

[1] M. Tsujikawa, Y. Miura, and M. Shirai, “Perpendicular magnetic anisotropy in MgO/Co-
based Heusler alloy junctions: A first-principles study,” 15th IUMRS International
Conference in Asia, Fukuoka, Japan, (24-30 August, 2014).

[2] K. Moges, Y. Honda, T. Uemura, M. Yamamoto, Y. Miura, and M. Shirai, “Effect of
nonstoichiometry on the half-metallicity of Co.(Mn,Fe)Si thin films investigated through
saturation magnetization,” 59th Annual Conference on Magnetism and Magnetic Materials,
Honolulu, Hawaii, USA, (3-7 November, 2014).

[3] S. Ueda, M. Mizuguchi, T. Kojima, S. Ishimaru, M. Tsujikawa, M. Shirai, and K.
Takanashi, “Detection of spin-resolved electronic structures from a buried ferromagnetic
layer utilizing forward Mott scattering,” 59th Annual Conference on Magnetism and
Magnetic Materials, Honolulu, Hawaii, USA, (3-7 November, 2014).

[4] M. Mizuguchi, S. Ueda, Y. Miura, T. Kojima, M. Shirai, and K. Takanashi, “Electronic
structures of Llo-ordered FeNi thin films studied by photoelectron spectroscopy,” 59th
Annual Conference on Magnetism and Magnetic Materials, Honolulu, Hawaii, USA, (3-7
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November, 2014).

(FY2015)

[1] M. Tsujikawa and M. Shirai, “Electronic structure and magnetic properties of MnsGa
doped with Ti, V, and Cr: A first-principles study,” 2016 Joint Magnetism and Magnetic
Materials/International Magnetics Conference, San Diego, California, USA, (11-15 January,
2016).

(FY2016)

[1] M. Tsujikawa, T. Ito, and M. Shirai, “First-principles study on the magnetic anisotropy
and magnetic damping in hexagonal Fe/Co, Co/Ni, Fe/Ni multilayers,” 9th International
Symposium on Metallic Multilayers, Uppsala, Sweden, (19-23 June, 2016).

[2] M. Shirai, A. Onodeta, M. Tsujikawa, and Y. Miura, “First-principles calculation of
electronic structure in NiMnSb/MgO and CoMnSb/MgO junctions,” 4th International
Conference of Asian Union of Magnetics Societies, Tainan, Taiwan, (1-5 August, 2016).

[3] M. Tsujikawa, S. Kano, and M. Shirai, “First-principles study on the magnetostructural
phase transitions of Co-based Heusler alloys,” 5th International Conference on
Ferromagnetic Shape Memory Alloys, Sendai, Japan, (5-9 September, 2016).

[4] Y. Miura, M. Tsujikawa, and M. Shirai, “Electric field dependence of magnetic damping
of Fe-layer: A first-principles study,” 61st Annual Conference on Magnetism and Magnetic
Materials, New Orleans, Louisiana, USA, (31 October - 4 November, 2016).

(FY2017)

[1] M. Tsujikawa and M. Shirai, “Enhancement of magnetization in Mn-Ga alloys doped
with typical elements: A first-principles study,” IEEE International Magnetics Conference
2017, Dublin, Ireland, (24-28 April, 2017).

[2] M. Tsujikawa and M. Shirai, “Huge voltage-induced magnetic anisotropy change of 5d
transition-metals on Fe(001) and Co(0001),” IEEE International Magnetics Conference
2017, Dublin, Ireland, (24-28 April, 2017).

[3] M. Tsujikawa and M. Shirai, “Huge electric-field-induced magnetic anisotropy of the 5d
transition-metal monolayers on Fe(001) and Co(0001),” 28th Magnetic Recording
Conference, Tsukuba, Japan, (2-4 August, 2017).

[4] K. Sumida, M. Tsujikawa, X. Xu, J. Chen, S. Zhu, T. Yoshikawa, S. Higaki, S. Ueda, Y.
Takeda, Y. Saitoh, M. Shirai, R. Kainuma, and A. Kimura, “Unveiling reentrant martensitic
phase transition mechanism in Co>Cr(Ga,Si) Heusler alloys,” Yamada Science Foundation
Junjiro Kanamori Memorial International Symposium — New Horizon of Magnetism —, Tokyo,
Japan, (27-29 September, 2017).

[5] S. Kumata, M. Tsujikawa, and M. Shirai, “Giant modulation of magnetization induced
by electric polarization reversal at FesN/BaTiOs3 interface,” 62nd Annual Conference on
Magnetism and Magnetic Materials, Pittsburgh, Pennsylvania, USA, (6-10 November,
2017).

[6] Y. Mitsuhashi, M. Tsujikawa, and M. Shirai, “Theoretical design of Mn-based ordered
alloys with high magnetization by lattice expansion,” 62nd Annual Conference on
Magnetism and Magnetic Materials, Pittsburgh, Pennsylvania, USA, (6-10 November,
2017).

[7]1 M. Suzuki, M. Tsujikawa, T. Nozaki, T. Tsukahara, T. Kawabe, K. Shimose, T. Furuta, R.
Miyakaze, K. Yoshikawa, K. Nawaoka, M. Goto, Y. Kotani, K. Toyoki, T. Nakamura, T.
Ohkubo, K. Hono, M. Shirai, S. Yuasa, Y. Suzuki, and S. Miwa, “X-ray magnetic circular
dichroism spectroscopy to study the microscopic origin of voltage-induced magnetic
anisotropy in ferromagnetic metal/MgO interfaces,” 4th International Symposium on
Advanced Magnetic Materials and Applications, Phu Quoc Island, Vietham, (December 10-
131, 2017).

[8] S.Miwa, M. Suzuki, M. Tsujikawa, K. Matsuda, T. Nozaki, K. Tanaka, M. Goto, Y. Kotani,
T. Ohkubo, F. Bonell, E. Tamura, K. Hono, T. Nakamura, M. Shirai, and Y. Suzuki,
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(4)

“Microscopic origin of voltage-controlled magnetic anisotropy in FePt/MgO epitaxial
multilayer,” APS March Meeting 2018, Los Angeles, California, USA, (March 5-9, 2018).

[9] T. Kawabe, K. Yoshikawa, M. Tsujikawa, T. Tsukahara, K. Nawaoka, Y. Kotani, K. Toyoki,
M. Goto, M. Suzuki, T. Nakamura, M. Shirai, Y. Suzuki, and S. Miwa, “Electric-field-induced
changes in magnetic moments and magnetic anisotropy in Co/MgO multilayer,” APS March
Meeting 2018, Los Angeles, California, USA, (March 5-9, 2018).

(FY2018)

[1] L. Bainsla, K. Z. Suzuki, M. Tsujikawa, H. Tsuchiura, M. Shirai, and S. Mizukami,
“Tunneling magnetoresistance effect with an equiatomic CoFeMnSi Heusler alloy
electrode,” 21st International Conference on Magnetism (ICM 2018), San Francisco,
California, USA, (16-20 July, 2018).

[2] S. Ueda, M. Mizuguchi, M. Tsujikawa, and M. Shirai, “Electronic structures and
magnetic properties of Fe/MgO interfaces studied by hard x-ray photoelectron
spectroscopy,” 21st International Conference on Magnetism (ICM 2018), San Francisco,
California, USA, (16-20 July, 201).

[3] T. Nagahama, Y. Goto, M. Araki, T. Yanase, T. Shimada, M. Tsujikawa, and M. Shirai,
“Fabrication of metastable B2 Fel-xSnx films by epitaxial growth on MgO(001),” 23rd
International Colloquium on Magnetic Films and Surfaces (ICMFS 2018), Santa Cruz,
California, USA, (22-27 July, 2018).

[4] L. Bainsla, K. Z. Suzuki, M. Tsujikawa, H. Tsuchiura, M. Shirai, and S. Mizukami,
“Magnetic tunnel junctions with an equiatomic CoFeMnSi electrode,” International
Conference on Solid State Devices and Materials (SSDM 2018), Tokyo, Japan, (9-13
September, 2018).

[5] M. Tsujikawa and M. Shirai, “Enhancement of voltage-controlled magnetic anisotropy
by Ir doing in Co-based Heusler alloys,” 2019 Joint Magnetism and Magnetic
Materials/International Magnetics (MMM-Intermag) Conference, Washington, DC, USA,
(14-18 January, 2019).

[6] T. Kanemura, T. Roy, M. Tsujikawa, and M. Shirai, “Theoretical prediction of new
quaternary Heusler alloys having high Curie temperatures and high spin polarizations with
the aid of machine learning,” 2019 Joint Magnetism and Magnetic Materials/International
Magnetics (MMM-Intermag) Conference, Washington, DC, USA, (14-18 January, 2019).

[7] Y. Goto, M. Araki, N. Takahashi, T. Yanase, T. Shimada, M. Tsujikawa, M. Shirai, A.
Kamimaki, S. lihama, S. Mizukami, and T. Nagahama, “Fabrication of metastable B2-type
Fe1xSny epitaxial films on MgO(001) substrates,” 2019 Joint Magnetism and Magnetic
Materials/International Magnetics (MMM-Intermag) Conference, Washington, DC, USA,
(14-18 January, 2019).

[8] L. Bainsla, R. Yilgin, M. Tsujikawa, K. Z. Suzuki, M. Shirai, and S. Mizukami, “Low
Gilbert damping for epitaxial thin films of the equiatomic CoFeMnSi Heusler alloy,” 2019
Joint Magnetism and Magnetic Materials/International Magnetics (MMM-Intermag)
Conference, Washington, DC, USA, (14-18 January, 2019).

[9] T. Tsuchiya, T. Roy, K. Elphick, L. Bainsla, M. Tsujikawa, M. Shirai, A. Hirohata, and S.
Mizukami, “Magnetization dynamics for the equiatomic Heusler CoFeCrAl alloy epitaxial
films and spin-dependent transport in their magnetic tunnel junctions,” 2019 Joint
Magnetism and Magnetic Materials/International Magnetics (MMM-Intermag) Conference,
Washington, DC, USA, (14-18 January, 2019).

B LEESE - ¥ UL [ Presentations in conferences
(FY2013)

[1] Y. Miura and M. Shirai, “Theoretical studies on spin-dependent transport phenomena
in heterostructures based on half-metallic Heusler alloys,” Annual Meeting of Strategic
Japanese-German Joint Research Program “ASPIMATT”: Advanced Spintronic Materials
and Transport Phenomena, Dresden, Germany, (4-5 July, 2013).

[2] M.-Y. Zhou, Y. Miura, K. Abe, and M. Shirai, “Theoretical study on spin-dependent
transport properties in magnetic tunnel junctions with FesN electrodes,” Annual Meeting of
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Strategic Japanese-German Joint Research Program “ASPIMATT”: Advanced Spintronic
Materials and Transport Phenomena, Dresden, Germany, (4-5 July, 2013).

[3] T.Ito, M. Tsujikawa, Y. Miura, K. Abe, and M. Shirai, “Afirst-principles study on magnetic
anisotropy of L1i-ordered CoNi,” Annual Meeting of Strategic Japanese-German Joint
Research Program “ASPIMATT”. Advanced Spintronic Materials and Transport
Phenomena, Dresden, Germany, (4-5 July, 2013).

[4] S. Kano, M. Tsujikawa, Y. Miura, K. Abe, and M. Shirai, “First-principles study on the
magnetocrystalline anisotropy of Co-based Heusler alloys,” Annual Meeting of Strategic
Japanese-German Joint Research Program “ASPIMATT”: Advanced Spintronic Materials
and Transport Phenomena, Dresden, Germany, (4-5 July, 2013).

[5] A. Onodera, S. Tanibayashi, and M. Shirai, “Computational study on transport
properties of single molecule junction with magnetic electrodes,” Annual Meeting of
Strategic Japanese-German Joint Research Program “ASPIMATT”: Advanced Spintronic
Materials and Transport Phenomena, Dresden, Germany, (4-5 July, 2013).

(FY2014)

[1] Y. Miura and M. Shirai, “Theoretical studies on spin-dependent transport phenomena
in heterostructures based on half-metallic Heusler alloys,” Annual Meeting of Strategic
Japanese-German Joint Research Program “ASPIMATT”: Advanced Spintronic Materials
and Transport Phenomena, Sendai, Japan, (30-31 October, 2014).

(FY2015)

[1] M. Tsujikawa and M. Shirai, “The effect of light-element doping on magnetic anisotropy
in L1lo-FeNi: A first-principles study,” ESICMM-G8 Symposium on Next Generation
Permanent Magnets, Tsukuba, Japan, (18-19 June, 2015).

(FY2017)

[1] M. Tsujikawa and M. Shirai, “Magnetic anisotropy and magnetic damping in hexagonal
Co/Ni multilayers,” York-Tohoku-Kaiserslautern Research Symposium on “New-Concept
Spintronics Devices”, York, UK, (21-23 June, 2017).

[2] T. Kanemura, M. Tsujikawa, and M. Shirai, “Ab initio caclucation of electric-field effect
on magnetic anisotropy at Fe/MgO interfaces: The role of lattice distortion,” York-Tohoku-
Kaiserslautern Research Symposium on “New-Concept Spintronics Devices”, York, UK,
(21-23 June, 2017).

[3] Y. Saito, T. Kanemura, M. Tsujikawa, and M. Shirai, “Electric-field control of magnetic
anisotropy in Cu/Co/Pd layers: Ab initio calculation,” York-Tohoku-Kaiserslautern Research
Symposium on “New-Concept Spintronics Devices”, York, UK, (21-23 June, 2017).

[4] S. Miwa, M. Suzuki, M. Tsujikawa, T. Nozaki, T. Tsukahara, T. Kawabe, K. Yoshikawa,
K. Nawaoka, M. Goto, Y. Kotani, K. Toyoki, T. Nakamura, T. Ohkubo, K. Hono, M. Shirai, S.
Yuasa, and Y. Suzuki, “Microscopic origin of voltage-controlled magnetic anisotropy in
ferromagnetic thin-film metals,” 3rd ImMPACT International Symposium on Spintronic
Memory, Circuit and Storage, Sendai, Japan, (September 23-25, 2017).

[5] M. Tsujikawa and M. Shirai, “Huge voltage-induced magnetic anisotropy change in the
5d transition-metal monolayer on the Fe and Co surface,” 3rd ImMPACT International
Symposium on Spintronic Memory, Circuit and Storage, Sendai, Japan, (September 23-25,
2017).

[6] S. Kumata, M. Tsujikawa, and M. Shirai, “Giant interfacial magnetoelectric effect and
transport properties in FesN/BaTiOs/Fe magnetic tunnel junctions,” 15th RIEC International
Workshop on Spintronics and 6th JSPS Core-to-Core Workshop on “New-Concept
Spintronics Devices”, Sendai, Japan, (15-16 December, 2017).

[7] M. Tsujikawa and M. Shirai, “First-principles study on magnetic anisotropy and damping
of Co/Ni multilayers,” Kick-off Symposium for World Leading Research Centers — Materials
Science and Spintronics —, Sendai, Japan, (19-20 February, 2018).

[8] M. Tsujikawa and M. Shirai, “Origin of voltage-controlled magnetic anisotropy in FeCo
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®)

(6)

and FePt thin films,” Kick-off Symposium for World Leading Research Centers — Materials
Science and Spintronics —, Sendai, Japan, (19-20 February, 2018).

[9] S. Kumata, M. Tsujikawa, and M. Shirai, “Interfacial magnetoelectric coupling and
transport properties in FesN/BaTiOs/Fe magnetic tunnel junctions,” Kick-off Symposium for
World Leading Research Centers — Materials Science and Spintronics —, Sendai, Japan,
(19-20 February, 2018).

[10]Y. Mitsuhashi, M. Tsujikawa, and M. Shirai, “Theoretical design of DO,,-type ordered
alloys with high magnetization by lattice expansion,” Kick-off Symposium for World Leading
Research Centers — Materials Science and Spintronics —, Sendai, Japan, (19-20 February,
2018).

[11] T. Kanemura, M. Tsujikawa, and M. Shirai, “Prediction of the magnetization in transition-
metal binary alloys by means of machine learning,” Kick-off Symposium for World Leading

Research Centers — Materials Science and Spintronics —, Sendai, Japan, (19-20 February,
2018).

(FY2018)

[1] R. Okado, M. Tsujikawa, and M. Shirai, “Theoretical study on interfacial magnetic
anisotropy at ZnO/Co interfaces,” 7th Workshop Core-to-Core Project Tohoku-York-
Kaiserslautern “New-Concept Spintronics Devices”, Kaiserslautern, Germany, (28-30 May,
2018).

[2] M. Tsujikawa, and M. Shirai, “Enhancement of the voltage-controlled magnetic
anisotropy by Ir doping at the MgO/Fe interface,” 7th Workshop Core-to-Core Project
Tohoku-York-Kaiserslautern “New-Concept Spintronics Devices”, Kaiserslautern, Germany,
(28-30 May, 2018).

[3] T. Tsuchiya, T. Roy, K. Elphick, L. Bainsla, M. Tsujikawa, M. Shirai, A. Hirohata, and S.
Mizukami, “Annealing temperature dependence of tunnel magnetoresistance effects of
CoFeCrAl Heusler alloy,” 2nd Symposium for World Leading Research Centers — Materials
Science and Spintronics —, Sendai, Japan, (16-18 February, 2019).

[4] M. Tsujikawa and M. Shirai, “Enhancement of voltage-controlled magnetic anisotropy
by lattice distortion in FeCo films,” 2nd Symposium for World Leading Research Centers —
Materials Science and Spintronics —, Sendai, Japan, (16-18 February, 2019).

fA5% - 257 / Review articles

(FY2018)

[1] FIERFIZ I, “KREKREEMOEEEER,” BEHDFEZE EEIT, Vol. 28, pp.
281-290, (2018);

[K. Abe, “Search for Metallic Phases of Hydrogen and Hydrides,” Rev. High Pressure Sci.
Technol., Vol. 28, pp. 281-290, (2018)].

[2] S. Miwa, M. Suzuki, M. Tsujikawa, T. Nozaki, T. Nakamura, M. Shirai, S. Yuasa and Y.
Suzuki, “Perpendicular magnetic anisotropy and its electric-field-induced change at metal-
dielectric interfaces,” J. Phys. D: Appl. Phys., Vol. 52, Article no. 063001, pp. 1-22, (2019).

EHTEIRNSE / Presentations in refereed domestic conferences

(FY2013)

[1] AEEH, =37, 2IRE, FHES, MHERE—, ENEh, LRER, FEHSH, =
ERM, BHIEX, “CooMnSi BEQRMMBEEES LT MU RILAE VREBEICHT HIEL
FEWRMVBKDOEE,” 3p C-7), F 37 B HAESRFR FiiEER, LEEKXE, (2013
F£9 A3AH);

[Y. Honda, G.-f. Li, H.-x. Liu, M. Arita, K. Matsuda, T. Uemura, M. Yamamoto, T. Saito, Y.
Miura, and M. Shirai, “Effect of nonstoichiometry on the half-metallicity of Co.MnSi thin

films with various Mn compositions,” (3p C-7), 37th Annual Conference on Magnetics in
Japan, Hokkaido Univ., (3 September, 2013)].

[2] sEINFEN, FKRH#E, =MERH#E, BHIEX, ‘MgO/CoFeAl REICH T L EEMTESH
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DEFLE,” (18a C15-1), 2013 & £ 74 B [AMEF R UFFMBER, RAEHKT,
(2013 % 9 A 18 H);

[M. Tsujikawa, D. Mori, Y. Miura, and M. Shirai, “Electric-field modulation of perpendicular
magnetic anisotropy at MgO/CozFeAl interface,” (18a C15-1), 74th JSAP Autumn Meeting
2013, Doshisha Univ., (18 September, 2013)].

B8] AME, =ZHEH, BHIEX, “MnzsXsGa (X = Fe, Co, Ni) DEFIKEICEHT H2F—R
HEHE," (18a C15-2), 2013 & % 74 [ SAYEFE MFEFZNEER, RAEHKE,
(2013 % 9 A 18 H);

[S. Tanibayashi, Y. Miura, and M. Shirai, “A first-principles study on the electronic structure
of Mn3.5X5Ga (X = Fe, Co, Ni),” (18a C15-2), 74th JSAP Autumn Meeting 2013, Doshisha
Univ., (18 September, 2013)].

[4] BB, = AR, NN, FEMSMN, BHEX, ‘FeNi SZRBEOHREIEA T
B9 25— REEE,” (18a C15-8), 2013 £ ¥ 74 [ [CAPMEREE MEEHMEES,
BEEHKE, (20134 9 A 18 A);

[S. Ozaki, Y. Miura, M. Tsujikawa, K. Abe, and M. Shirai, “A first-principles study on
magneto-crystalline anisotropy of FeNi multilayers,” (18a C15-8), 74th JSAP Autumn
Meeting 2013, Doshisha Univ., (18 September, 2013)].

[5] iL)IFEAN, ZHBRH, BHEX, ‘CoERAX5—FEE MgO REICE T HERES
HDE—REEE,” (25a PS-13), BAYEF S 2013 FMEXRR, EEKFE, (2013 £ 9
A 25 B);

[M. Tsujikawa, Y. Miura, and M. Shirai, “Magnetic anisotropy of Co-based Heusler alloy and
MgO interface: a first principles study,” (25a PS-13), Physical Society of Japan 2013
Autumn Meeting, Tokushima Univ., (25 September, 2013)].

6] XHMIE, /MRAEAN, KAIAALE, PAEH, NMSESE, REEDF, BARZ, KOF
18, SR, BHIEX, SRR, XBHEIAZBMEICE S L1oE FeNi RAIGEFED
MR E A METE,” (25a PS-40), BAYEZ 2 2013 FMFEKRR, EEKXFE, (2013F9H 25
B);

[T. Ohtsuki, T. Kojima, M. Kotsugi, T. Ohkochi, T. Nakamura, M. Ogiwara, T. Tashiro, M.
Mizuguchi, Y. Miura, M. Shirai, and K. Takanashi, “Magnetic anisotropy of L1o-type FeNi
thin films studied by x-ray magnetic circular dichroism,” (25a PS-40), Physical Society of
Japan 2013 Autumn Meeting, Tokushima Univ., (25 September, 2013)].

[7] = AR, B, A, BHEX “E—FEHEICKL D L1 2 FeNi OfFRES
EAMICRIFT TRAMOEZEETME,” (25p PSB-13), HAYIEESR 2013 EMFEXRE, &
EX%, (2013 % 9 A 25 H);

[Y. Miura, S. Ozaki, M. Tsujikawa, and M. Shirai, “A first-principles study on substitution
effects on magnetocrystalline anisotropy of L1o-FeNi,” (25p PSB-13), Physical Society of
Japan 2013 Autumn Meeting, Tokushima Univ., (25 September, 2013)].

[8] BAIERFNZ A0, N. W. Ashcroft, “BEIZH 175 GeHs DL EM & BI5E,” (27a DF-9), BAX
WEFER 2013 EMFERR, EEKXF, (20134 9 A 27 B);

[K. Abe and N. W. Ashcroft, “Stability and superconductivity of GeHs at high pressures,”
(27a DF-9), Physical Society of Japan 2013 Autumn Meeting, Tokushima Univ., (27
September, 2013)].

9] FURfERL, BEE, IWWARKES, HFhE, RAEE, BIUEA, EEER, BRFRK WK
BE, E)IHE, BHIE, BRREA, XB%K4, BIIEtH, BHEX, BEXK, SHE, ‘&
X @AEFRAERANERA X5 —EE NiMnGa DEFIREEERR]," (28p DB-1), BAY)
HZE% 2013 FMEFEXRE, BEKXF, (201349 A 28 B);

[K. Terashima, et al., “Observation of electronic states in a Heusler alloy Ni2MnGa using x-
ray photoelectron spectroscopy,” (28p DB-1), Physical Society of Japan 2013 Autumn
Meeting, Tokushima Univ., (28 September, 2013)].

[10] EEB 8, KOFHE, NSESE, BAE, TIIHA, BHEX, S35hE, KRAES,

‘BB X BERAVWEHFLOLREUHBIAEFHE,” (28p DB-3), BAYEER 2013 FMF
£, fEEXK%, (2013 % 9 A 28 A);

[S. Ueda, M. Mizuguchi, T. Kojima, S. Ishimaru, M. Tsujikawa, M. Shirai, K. Takanashi, and

O. Sakata, “New approach to spin-resolved photoemission using hard x-rays,” (28p DB-3),
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Physical Society of Japan 2013 Autumn Meeting, Tokushima Univ., (28 September, 2013)].

[1]t)IHEAN, BHIEX, ‘MgO/FeCo REMMDERLRICE T LIREBFEHDHR,"
(27a PS-20), BAMEFR £ 69 [E FRKE, RiEKFE, (2014 £ 3 A 27 A);

[M. Tsujikawa and M. Shirai, “Role of lattice distortion in the electric-field control of
magnetism at the MgO/FeCo interface,” (27a PS-20), Physical Society of Japan 69th
Annual Meeting, Tokai Univ., (27 March, 2014)].

[12] BAHE, =HBRE, BHIEX, “MnzsXsGa (X = Fe, Co, Ni) DBEFKRES LU MTID
BXICERE," (27a PS-33), BAYEFZR ¥ 69 B FRKE, RBEKXF, (2014 £3 A
27 B);

[S. Tanibayashi, Y. Miura, and M. Shirai, “A first-principles study on the electronic structure
of Mnz.sXsGa (X = Fe, Co, Ni) and the transport property of MTJ,” (27a PS-33), Physical
Society of Japan 69th Annual Meeting, Tokai Univ., (27 March, 2014)].

[13kOFiE, LAKXHE, =ZHR#E, MEESE, BHEX, SRLEK, “AEFHEIZELD
FeNi HBIASBEDEFIRERMN,” (30a AY-3), BAYER S ¥ 69 [ FXRKE, HiE
K%, (2014 % 3 A 30 H);

[M. Mizuguchi, S. Ueda, Y. Miura, T. Kojima, M. Shirai, K. Takanashi, “Study on electronic
structures of FeNi ordered alloy thin films by photoelectron spectroscopy,” (30a AY-3),
Physical Society of Japan 69th Annual Meeting, Tokai Univ., (30 March, 2014)].

(FY2014)

[1] stINHEA, SHBH, BHIEX, ‘Lloc-FeNi RAIBE~OETRFMIEDE—RE
H"(5aC-4), £38[E HAMIFER FNEER BELERKRE, (2014F 9 A5A);

[M. Tsujikawa, Y. Miura, and M. Shirai, “First principles study of light-element doping effects
on L1o-orderd FeNi,” (5a C-4), 38th Annual Conference on Magnetics in Japan, Keio Univ.,
(5 September, 2014)].

[2] FFEFEE, sTNNHEN, FIERFIZ N, BHEX, “MSEEHEREEZEZ I CoERMIRT—
AL NEHLET,” (7p PSA-92), BAYEZES 2014 FMEKRE, FEKE, (2014 F 9 A
7 B);

[S. Kano, M. Tsujikawa, K. Abe, and M. Shirai, “Theoretical design of Co-based Heusler

alloys undergoing magnetostructural phase transformation,” (7p PSA-92), Physical Society
of Japan 2014 Autumn Meeting, Chubu Univ., (7 September, 2014)].

[3] S. Kanai, M. Tsujikawa, M. Yamanouchi, S. lkeda, Y. Miura, M. Shirai, F. Matsukura,
and H. Ohno, “Magnetic anisotropy in Ta/CoFeB/MgO investigated by x-ray magnetic
circular dichroism and first-principles calculation,” (17a S2-7), 2014 & % 75 [@ &8
¥ MEEMEES, LBEXE, (2014 £ 9 A 17 A);

[75th JSAP Autumn Meeting 2014, Hokkaido Univ., (17 September, 2014)].

[4] K. Moges, Y. Honda, T. Uemura, M. Yamamoto, Y. Miura, and M. Shirai, “Effect of
defects on the half-metallicity of quaternary Heusler alloy Coz(Mn,Fe)Si thin films,” (A-21),
% 50 B ICHAYEZS LEEXEF 11 B AFAZESR LEEHR SRFNEESR,
BT - E7EEIULSEE, (2015 F 1 A 10 B); [50th JSAP Hokkaido branch / 11th OSJ
Hokkaido district Joint Meetings, Asahikawa, (10 January, 2015)].

[5] =ERHE, LA, BHIEX, ‘Fe/lMgO EEICEITAMI[ENMOERNRDE IR
HEHE," (11p P1-36), 2015 F ¥ 62 [A ISAYEZE HFPMHER, RBKXE, (2015
£ 3 A 11 B);

[Y. Miura, M. Tsujikawa, and M. Shirai, “Ab initio calculation of electric field effect on
magnetic damping of Fe/MgO junctions,” (11p P1-36), 62nd JSAP Spring Meeting 2015,
Tokai Univ., (11 March, 2015)].

[6] K. Moges, Y. Honda, T. Uemura, M. Yamamoto, Y. Miura, and M. Shirai, “Effect of off-
stoichiometry on the half-metallic character of Heusler alloy Co>(Mn,Fe)Si thin films,” (12a

D11-5), 2015 & % 62 B [ AYEFS FFFINHEESR, RWBKXF, (201543 A 12 A);
[62nd JSAP Spring Meeting 2015, Tokai Univ., (12 March, 2015)].

[7] i{EHEBARL, BEHEF, BRI, REEE, KERRE, TIHEAN, BHIEX, SELE,
“Ni/Co(111) AL FOHMSHEMEEF Y EVTEH, (409), BAELREFE 5 156 @ &=
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FEEKE, BEK®, (2015 £ 3 A 19 BH);

[A. Shiota, J. Shimada, T. Seki, S. lihama, S. Mizukami, M. Tsujikawa, M. Shirai, and K.
Takanashi, “Magnetic properties and magnetic damping constants of Ni/Co (111)
superlattices,” (409), 2015 Spring (156th) Meeting of JIM, Univ. of Tokyo, (19 March, 2015)].

[8] FEBFIZ MM, N. W. Ashcroft, “BEEKRD D FHREEICHT SERMBRTRILT—
DHMR,” (22a AC-10), BAYEEFS F 70 BIEXRKE, BEFEEKXE, (2015 £ 3 A 22 H);
[K. Abe and N. W. Ashcroft, “The effect of anharmonic zero-point energy on molecular
dissociation pressure of dense hydrogen,” (22a AC-10), Physical Society of Japan 70th
Annual Meeting, Waseda Univ., (22 March, 2015)].

(FY2015)

[1] K.Moges, Y. Honda, H.-x. Liu. B. Hu, T. Uemura, Y. Miura, M. Shirai, and M. Yamamoto,
“Effect of off-stoichiometry on the half-metallicity of quaternary Heusler alloy Co>(Mn,Fe)Si
investigated through saturation magnetization and tunneling magnetoresistance,” (11a A-
7), 539 BAESFR ZFiEER AHEKXE, (201549 A 11 A);

[39th Annual Conference on Magnetics in Japan, Nagoya Univ., (Sep. 11, 2015)].

2] BMEEFES, AMRTE, ERERH, EKFE, SIIRA, BHEX, S4EE, “Fe(110)E
ROKEEF/ N\ FEECETHHRRAREDR - 8788 ARPES,” (19a CG-2), BAY)
HE4 2015 FMFERR, BEAEKEFE, (20154 9 A 19 H);

[S. Souma, K. Honma, K. Sugawara, T. Sato, M. Tsujikawa, M. Shirai, and T. Takahashi,
“Effect of oxygen adsorption on surface electronic band structure of Fe(110) thin film,” (19a
CG-2), Physical Society of Japan 2015 Autumn Meeting, Kansai Univ., (19 September,
2015)].

[3] FA#E, /MLUKIRL, SRAREE, )N, BHIEX, FEXM, ‘Co/Cu/PtDHREIZFEIE
SNtz Cu DEERLOEA,” (5B003), 5 29 @ BAMSEFR K, REKAF, (2016
£ 1A 118)

[J. Okabayashi, T. Koyama, M. Suzuki, M. Tsujikawa, M. Shirai, and D. Chiba, “Observation
of perpendicular magnetization induced at Cu in Co/Cu/Pt interface,” Japanese Society for
Synchrotron Radiation Research 29th Annual Meeting, Univ. of Tokyo, (11 January, 2016)].

[4] FEEX, ESEE, RIEAE, #FE OHFEX, ABRER REXE, ‘EEMIE
FEELDOEART )M MuN BIEOHSEIE," (19p P1-17), 2016 & % 63 [@ 5
WEPs EFPMEES HERIEAY, (2016 £3 B 19 A);

[K. Ito, T. Gushi, S. Higashikozono, K. Toko, M. Shirai, M. Tsunoda, and T. Suemasu,
“Magnetic structures of tetragonal ferrimagnetic MnsN films with perpendicular magnetic
anisotropy,” (19p P1-17), 63rd JSAP Spring Meeting 2016, Tokyo Institute of Technology,
(19 March, 2016)].

[5] #BiRIEE, FBSAR, SIIHA, PMHFEX, AERM, BHIEX, “‘MnCoGa w1 X3
—B2DRFESI &L EFIKRE," (19a PS-11), BAYEZSR £ 71 E ERXRKEK, RiLFR
K%, (2016 &£ 3 A 19 H);

[R. Y. Umetsu, K. Saito, M. Tsujikawa, K. Ono, T. Ishigaki, and M. Shirai, “Atomic
arrangement and electronic state of Mn,CoGa Heusler alloy,” (19a PS-11), Physical
Society of Japan 71st Annual Meeting, Tohoku Gakuin Univ., (19 March, 2016)].

[6] BAIERFNZ AN, N. W. Ashcroft, “Bi R U Sb KFRILEYMDEELEM,” (19p BG-6) BAY
HE F71EFRKE, RiLFERKE, (2016 £ 3 A 19 B);

[K. Abe and N. W. Ashcroft, “Metallic phases in Bi and Sb hydrides at high pressures,” (19p
BG-6), Physical Society of Japan 71st Annual Meeting, Tohoku Gakuin Univ., (19 March,
2016)].

[7] FNIEM, EIHEA, FEFIZ M, BHIEX, “CoMnSi/Ag-Mg/CoMnSi B KKK

RFITBTBREVKFEEDE—REFE,” (20p AU-2), BAMEZR % 71 B £
&=, BRILFETKE, (2016 £ 3 A 20 A);

[S. Morikawa, M. Tsujikawa, K. Abe, and M. Shirai, “First-principles calculation of spin-

dependent transport in CooMnSi / Ag-Mg / CoMnSi GMR devices,” (20p AU-2), Physical
Society of Japan 71st Annual Meeting, Tohoku Gakuin Univ., (20 March, 2016)].

8] BR#Z, KOFE NEFEEZ, ZHRHE, TIIEA, BFHIEX, SHAREMH, S55A
10



8%, “TiAMIZ&L % Llo-FeNi FRBIE & FBEO/ER L 5Ff," (S1-11), KRFE S URIOIL Tk
AEERFEDTRER 4 —MHRETOFRFE—1 , BAERFS ¥ 158 @ 2016 £&FF
EERKE RRERKE, (2016 £3 A 23 A);

[T. Y. Tashiro, M. Mizuguchi, T. Koganezawa, Y. Miura, M. Tsujikawa, M. Shirai, H. Suzuki,
and K. Takanashi, “Fabrication and characterization of Ti-doped L1o-FeNi ordered-alloy
films,” (S1-11), Symposium: “Elements Strategy for the Development of Permanent
Magnets 4: Frontiers in Materials Design,” 2016 Spring (158th) Meeting of JIM, Tokyo Univ.
of Science, (23 March, 2016)].

(FY2016)

[1] BREZ, KOFE, PMEFE 2, I0RRM, ZHRE, TIIHA, BHEX, &HkA
% CEZRRERMLUT Fe/NiEIROBRBMEIRER,” (5p E-1), % 40 Bl BAEKFSR 21
EEE, #IRKF, (2016 £9 A 5 BH);

[T. Y. Tashiro, M. Mizuguchi, T. Koganezawa, H. Suzuki, Y. Miura, M. Tsujikawa, M. Shirai,
and K. Takanashi, “Chemical ordering of Fe/Ni films doped with third-elements,” (5p E-1),
40th Annual Conference on Magnetics in Japan, Kanazawa Univ., (Sep. 5, 2016)].

2] BRI, SHET, fEESE, TIHEA, MEEEZ, EHBAL, BREZ, BES,
HMES, KERE, BHEX SRR, ‘CoNi TEFF P vIILAIRFIZEITHHS
EAMESVELT " (BpE-2), ¥ 40 B BAMSFE R FM#EER, £RKF, (2016 F£9
A5 H),

[T. Seki, J. Shimada, S. lihama, M. Tsujikawa, T. Koganezawa, A. Shioda, T. Y. Tashiro, W.
Zhou, N. Kikuchi, S. Mizukami, M. Shirai, and K. Takanashi, “Magnetic anisotropy and
damping for Co/Ni epitaxial superlattices,” (5p E-2), 40th Annual Conference on Magnetics
in Japan, Kanazawa Univ., (Sep. 5, 2016)].

[3] id)IFEAN, BHIEX, 5d BRERERFEIZLS Fe XU Co RAICHITHHERE
AFHEOERLEHFIEME,” (6a A-11), ¥ >R I L TLatest trends in ultra-low power
consumption spintronic devices and circuits] , 3 40 [B] BAMAY S FHEESR, €R
K2, (2016 £ 9 A 6 A);

[M. Tsujikawa and M. Shirai, “Enhancement of electric-field modulationof the magnetic
anisotropy at Fe and Co surfaces covered by 5d transition-metal monolayer,” (6a A-11),
40th Annual Conference on Magnetics in Japan, Kanazawa Univ., (Sep. 6, 2016)].

[4] BR#z, KOFE, NEFEZ, SRR, ZHRIE, SN, BHIEX, 536A
£, “[Fe-XINi] (X =Ti, V) ZRBE®D L1, A1, (380), BAELEFS 5 159 [ 2016 £
FHEEKRE, KIRKXZ, (2016 £9 A 23 A);

[T. Y. Tashiro, M. Mizuguchi, T. Koganezawa, H. Suzuki, Y. Miura, M. Tsujikawa, M. Shirali,
and K. Takanashi, “L1o-ordering of [Fe-X/Ni] (X = Ti, V) multilayers,” (380), 2016 Fall (159th)
Meeting of JIM, Osaka Univ., (23 September, 2016)].

[5] BRlE, AES, a6k SHETF, REEE, AR, FHES, SIIHA, B
FIEX, KEFE NeEEZ, RFEBERBHIEILI CONi TEZF O v IILAIRFIZE
1T HSAFIE," (382), BAEREFS % 159 B 2016 FMFHERR, KBRKAZE, (2016 £
9 A 23 H);

[T. Seki, W. Zhou, K. Tkanashi, J. Shimada, S. lihama, T. Y. Tashiro, N. Kikuchi, M.
Tsujikawa, M. Shirai, S. Mizukami, and T. Koganezawa, “Magnetic properties of atomic-
layer deposited Co/Ni epitaxial superlattices,” (382), 2016 Fall (159th) Meeting of JIM,
Osaka Univ., (23 September, 2016)].

[6] KAFHE, S3EA%, BEHER, BHEX, PMREA, ‘Ll B FeNi RAIGEDER L
Bl (MAG-16-194), BEHSR YU+ T 1 vy AHKE TKAMBLIER] , BAER
SHESRTERT, (2016 £ 11 A 29 BH);

[M. Mizuguchi, K. Takanashi, Z. Horita, M. Shirai, and M. Kotsugi, “Fabrication and

characterization of L1o-type FeNi ordered alloy,” (MAG-16-194), IEEJ Magnetics Society
Meeting, Japan Electric Meters Inspection Corporation, Tokyo, (29 November, 2016)].

[7] IBERZ, THES BMEEM, BAEDL, SHEE—, LIBA, BFEX, “5T/XT
VUZTF UL L BBHALHME A B ORBA S KIS EH K ABEMHOMSE,
(MAG-16-196), BRES Y471 vy A% [KAMBLLA) , BABRHER
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TEFR, (2016 4 11 A 29 B);

[T. Shima, M. Doi, H. Okada, N. Kumagai, K. Takahashi, M. Tsujikawa, and M. Shirai,
“Develppment of novel magnetic materials through lattice engineering,” (MAG-16-196),
IEEJ Magnetics Society Meeting, Japan Electric Meters Inspection Corporation, Tokyo, (29
November, 2016)].

8] AE—&, TIIHA, 78, LHEXHE BRE KER BHEX, BEZMT, KHHE
X, “BXBAEBFAKICL DKM R T—EE Co.LCr(Ga,Si)) DEFIKEDHE,” (3B001),
£ 30 [E BAMHSAFER 2 - KAAHZERL VROV L, REHtEY 42—, (2017
F£1A8H);

[K. Sumida, M. Tsujikawa, X. Xu, S. Ueda, J. Chen, S. Zhu, M. Shirai, R. Kainuma, and A.
Kimura, “Study on electronic states of Co.Cr(Ga,Si) Heusler alloys by using hard x-ray
photoelectron spectroscopy,” (3B001), Japanese Society for Synchrotron Radiation
Research 30th Annual Meeting, Kobe, (8 January, 2017)].

[9] BREL, sHIIHA, BHIEX, “CoFesN/BaTiOs EEREICH T HERMBRERIZHES
EXGHERE—A 2 FEE,” (14p P10-59), 2017 & % 64 B iCAYMEZSE EF2MERE
R, NV 7 4 OE, (2017 £ 3 A 14 B);

[S. Kumata, M. Tsujikawa, and M. Shirai, “Huge magnetic-moment variation at
CoFesN/BaTiOs interfaces induced by electric-polarization reversal,” (14p P10-59), 64th
JSAP Spring Meeting 2017, Pacifico Yokohama, (14 March, 2017)].

[1O0]sE)IHEN, BHEX, “HETRZARMLI: Mn-Ga EEDHIIFIEICEAT 5F—RE
FTE," (17aC36-7), BAMEFR F 72 B HFRKE, KRXF, (2017 £ 3 A 17 A);
[M. Tsujikawa and M. Shirai, “A first-principles study on magnetic properties of typical-
element doped Mn-Ga alloys,” (17a C36-7), Physical Society of Japan 72nd Annual
Meeting, Osaka Univ., (17 March, 2017)].

[11] S EREE, sTIIFEA, FERFIZ M, BHIEX, “Co EHRA XA —EEITHE T HHRIEIEMN
EROYMHERBICET S2ERME,” (17a K-PS-47), BAYEZS B 72H £RKE, K
MR K2, (2017 & 3 A 17 B);

[R. Kon, M. Tsujikawa, K. Abe, and M. Shirai, “Theoretical study of physical origin of
magnetostructural phase transition in Co-based Heusler alloys,” (17a K-PS-47), Physical
Society of Japan 72nd Annual Meeting, Osaka Univ., (17 March, 2017)].

[12] FIERFIZ N, “R AV O LKRIEEYMDEELEM,” (18a C21-7), HAMEER &
72 BIERKE, KBRXZ, (2017 £ 3 A 18 B);

[K. Abe, “Metallic phases of Sc hydrides at high pressures,” (18a C21-7), Physical Society
of Japan 72nd Annual Meeting, Osaka Univ., (18 March, 2017)].

(FY2017)

[1] BB, TIIHEA, F&, BRE, KBR SNEC, EIERX, EHXH, THSE
A, WEEHR, BHEX, BRiB%M, AHBX, ‘ML I VE-REHAEZAN:
RART—EE CoCr(Ga,Si) DVITUbZUb-TIILTUHYA FERE” (S6.20), VR
DL S6 RBHFMEICEDEEENRA RS —EGEMHRAROHRER , BAERZER #
161 [H 2017 FMFHFHEAR, LBEKXE, (2017459 A 8H);

[K. Sumida, M. Tsujikawa, X. Xu, J. Chen, S. Zhu, T. Yoshikawa, S. Higaki, S. Ueda, Y.
Takeda, Y. Saitoh, M. Shirai, R. Kainuma, and A. Kimura, “Reentrant martensitic
transformation in Heusler alloys Co2Cr(Ga,Si) revealed by synchrotron radiation
spectroscopy and first-principles calculation,” (S6.20), Symposium S6: “Frontiers in
investigations of functional Heusler alloys by field fusion,” 2017 Fall (161st) Meeting of JIM,
Hokkaido Univ., (8 September, 2017)].

[2] M. Tsujikawa and M. Shirai, “The effect of Os or Ir layer insertion into MgO/Fe interface
on the electric-field modulation of magnetic anisotropy,” (19p D-6), Symposium on
“Controlling magnetization by applying electric current and voltage,” % 41 [B] HARBKRE
= FWEES, AMKE, (2017 £ 9 A 19 BH);

[41st Annual Conference on Magnetics in Japan, Kyushu Univ., (Sep. 19, 2017)].

8] =M EE, BHEX, “BBFEICLIEBETR TS O TR, (19 A-12), E
41 [ BARESFER FMHEER, LMKZFE, (201749 A 19 B);
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[T. Kanemura and M. Shirai, “Prediction of the magnetization in transition-metal binary
alloys by means of machine learning,” (19p A-12), 41st Annual Conference on Magnetics
in Japan, Kyushu Univ., (Sep. 19, 2017)].

[4] SHEMER, sEIBA, BHEX, BTFHECK HEMIE Mn BRASSOERRE,
(19p A-13), ¥ 41 Bl BAMRZF = Z#EESR, AWMKZE, (2017 £9 A 19 A);

[Y. Mitsuhashi, M. Tsujikawa, and M. Shirai, “Theoretical design of Mn-based ordered alloys
with high magnetizationby lattice expansion,” (19p A-13), 41st Annual Conference on
Magnetics in Japan, Kyushu Univ., (Sep. 19, 2017)].

[5] AHE—&, TINHEAN, &, BERE KBR SNEC, €IERX, EHEHR, THSE
A, WEHR, BHEX, BN, AFBX, M4 X5 —&%& Co.Cr(Ga,Si) [2&1+5 Y
IVRIUb - RILTUYA FEEEE" (23p PSA-4), BAMEESR 2017 EMEFXRER,
BFKE, (2017 £ 9 A 23 A);

[K. Sumida, M. Tsujikawa, X. Xu, J. Chen, S. Zhu, T. Yoshikawa, S. Higaki, S. Ueda, Y.
Takeda, Y. Saitoh, M. Shirai, R. Kainuma, and A. Kimura, “Mechanism of reentrant
martensitic transformation in Heusler alloys Co,Cr(Ga,Si),” (23p PSA-4), Physical Society
of Japan 2017 Autumn Meeting, Iwate Univ., (23 September, 2017)].

[6] L. Bainsla, K. Z. Suzuki, M. Tsujikawa, H. Tsuchiura, M. Shirai, and S. Mizukami,
“Magnetic tunnel junctions with an equiatomic CoFeMnSi Heusler alloy electrode,” (17p
P10-34), 2018 &£ % 65 B [CAYEF % HFFZiHER, EWMEAKXE, (201843 A 17
H); [65th JSAP Spring Meeting 2018, Waseda Univ., (17 March, 2018)].

[7] Y. Jibiki, M. Goto, M. Tsujikawa, Philipp Risius, K. Nawaoka, M. Shirai, S. Miwa, and Y.
Suzuki, “Influence of surface resonant state on voltage-controlled magnetic anisotropy,”
(17p P10-80), 2018 £ % 65 [A [AYEFR FFFMEESR, FERMAKE, (2018 £ 3
A 17 R); [65th JSAP Spring Meeting 2018, Waseda Univ., (17 March, 2018)].

[8] T. Kawabe, K. Yoshikawa, M. Tsujikawa, T. Tsukahara, K. Nawaoka, Y. Kotani, K. Toyoki,
M. Goto, M. Suzuki, T. Nakamura, M. Shirai, Y. Suzuki, and S. Miwa, “Bruno mechanism
on voltage-controlled magnetic anisotropy in ultrathin cobalt films,” (19a D104-2), 2018 &
%650 ICAYEFE FFFMHAER, EMAXE, (2018 £ 3 A 19 H);

[65th JSAP Spring Meeting 2018, Waseda Univ., (19 March, 2018)].

[9] T. Nozaki, A. Koziol-Rachwal, M. Tsujikawa, Y. Shiota, X. Xu, T. Yamamoto, T. Ohkubo,
T. Tsukahara, S. Miwa, M. Suzuki, S. Tamaru, H. Kubota, A. Fukushima, K. Hono, M. Shirai,
Y. Suzuki, and S. Yuasa, “Enhancement interfacial perpendicular magnetic anisotropy and
voltage-controlled magnetic anisotropy in iridium-doped Fe/MgO structures,” (19a D104-4),

2018 & F 65 | ICAYEFE FFFMFER, EREKXE, (2018 £ 3 A 19 BH);

[65th JSAP Spring Meeting 2018, Waseda Univ., (19 March, 2018)].

[10]BEEFE, AEEF, EEFE, TN, BHIEX, S5, ‘Fe(110)EENDRMEE
FN\ FEBEICE T 5BEREMNR: S5 f#EE ARPES,” (19p F214-4), 2018 & % 65 @
[CAYEZE EFFMFER, FRAXE, (2018 4 3 A 19 H);

[S. Souma, K. Honma, T. Sato, M. Tsujikawa, M. Shirai, and T. Takahashi, “Oxygen

adsorption effect on surface electronic band structure in Fe(110) thin film: High-resolution
ARPES,” (19p F214-4), 65th JSAP Spring Meeting 2018, Waseda Univ., (19 March, 2018)].

[11] FIERFIZ M0, “BEE DI A=Y LKRIEEYDE—REHEERER,” (23p B401-8), H
AYEFR F73RFRKRE, RRERKF, (2018 £3 A 23 H),

[K. Abe, “First-principles structural exploration of dense Zr hydrides,” (23p B401-8),
Physical Society of Japan 73rd Annual Meeting, Tokyo Univ. of Science, (23 March, 2018)].

[1210 s, FIRE, SIHA, FEEAN, EZE, NSEE, SRR, Rk
B, fnREE, PHEH, BHEX, SHiRKEX, Z#HEm, ‘Co/Mg0 ZRBIEICEITHERTE
— AU FRUBKEAEOETEN,” (23p K304-10), BAYERS F 730 FRKE, B
RERIKZ, (2018 £ 3 A 23 A);

[T. Kawabe, K Yoshikawa, M. Tsujikawa, T. Tsukahara, K. Nawaoka, Y. Kotani, K. Toyoki,
M. Goto, M. Suzuki, T. Nakamura, M. Shirai, Y. Suzuki, and S. Miwa, “Electric-field-induced
changes in magnetic moments and magnetic anisotropy in Co/MgO multilayer,” (23p K304-
10), Physical Society of Japan 73rd Annual Meeting, Tokyo Univ. of Science, (23 March,
2018)].
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()

(8)

9)

[134EEEE, AERT, EEFRE, SIHEAN, BHIEX, SEE, BRERE Fe(110)RE
DEHFERE ARPES,” (24p K402-2), BAYMEZ S 5 73 @ EXRKE, EREHKXE,
(2018 &£ 3 A 24 H);

[S. Souma, K. Honma, T. Sato, M. Tsujikawa, M. Shirai, and T. Takahashi, “High-resolution
ARPES of oxygen-adsorped Fe(110) surface,” (24p K402-2), Physical Society of Japan
73rd Annual Meeting, Tokyo Univ. of Science, (24 March, 2018)].

[14]EEFRIGEA, AE—&, &, SIEA BHEX, BHKXK—, BE%N, AFEBX,
“BARRERLBEFHHICES Co HRA RS —EBIREBESTDEFIKE,” (24p K402-4),
BAYEZR 730 FRAE, RRERKE, (2018 £ 3 A 24 H);

[M. Kakoki, K. Sumida, X. Xu, M. Tsujikawa, M. Shirai, T. Okuda, R. Kainuma, and A. Kimura,
“Electronic structure of Co-based shape memory Heusler alloys revealed by high-resolution

photoemission spectroscopy,” (24p K402-4), Physical Society of Japan 73rd Annual
Meeting, Tokyo Univ. of Science, (24 March, 2018)].

(FY2018)

[1] €M £ER, Tufan Roy, sEIIHAN, BHEX, “BBFEE RN -NITHRA XAS—8ED
PItEF R, (18p PB1-34), 2018 £ 5 79 | ICAYEZ 2 MERWMHFEER, AHEERS
%15, (2018 £ 9 A 18 R);

[T. Kanemura, T. Roy, M. Tujikawa, and M. Shirai, “Prediction of physical properties of

guaternary Heusler alloys using machine learning,” (18p PB1-34), 79th JSAP Autumn
Meeting 2018, Nagoya Congress Center, (18 September, 2018)].

[2] T. Tsuchiya, L. Bainsla, T. Roy, K. Elphick, M. Tsujikawa, M. Shirai, A. Hirohata, and S.
Mizukami, “Magnetic properties and magnetic tunnel junctions of equiatomic quaternary
CoFeCrAl Heusler alloy epitaxial films,” (18p PB1-35), 2018 & % 79 [ iSAYEZES #
FXMHFER, AOEERRES, (2018 £9 A 18 H);

[79th JSAP Autumn Meeting 2018, Nagoya Congress Center, (18 September, 2018)].

[3] R. Okado, M. Tsujikawa, and M. Shirai, “The magnetic anisotropy of the Co films on
ZnO with Zn- and O-terminated interfaces,” (18p PB1-44), 2018 & % 79 [ AYEZES
MEZWFEER, EHEERRES, (2018 4 9 A 18 A);

[79th JSAP Autumn Meeting 2018, Nagoya Congress Center, (18 September, 2018)].

[4] M. Tsujikawa and M. Shirai, “Effect of lattice distortion on voltage-controlled magnetic
anisotropy at MgO/FeCo interface,” (20p 131-8), 2018 &£ % 79 [A] [GAMEZ S MES
fiisgER, A EEMRRES, (2018 £ 9 A 20 A);

[79th JSAP Autumn Meeting 2018, Nagoya Congress Center, (20 September, 2018)].

[5] Ai¥rkR, HIEkE, SHERE, LA, BHIEX, KEKE, “D01oE XsSn (X =Fe, Mn)
BIEDER E T DHSZESRE,” (9p PB1-16), 2019 F % 66 [@ ILAYMEFS FFFM
BER, REIEXKE, (201943 A98);

[A. Maeno, T. Yanase, T. Shimada, M. Tsujikawa, M. Shirai, and T. Nagahama, “Fabrication
of D019-X3Sn (X = Fe, Mn) thin films and their magnetotransport properties,” (9p PB1-16),
66th JSAP Spring Meeting 2019, Tokyo Institute of Technology, (9 March, 2019)].

EFxGZ LERNTES - #/ES / Presentations in domestic conferences
ZLAL NA

ZZE /Books
Z47i L NA

55 / Patents
(FY2016)

[1] L1, % FeNi FRAIG € DR IERE
¥¥F8 2016-175873 5 (AR : 2016 £9 A 8 A)
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#50H 2018-41873 5 (4FA : 20184 3 A 15 A)
(¥BFE) KOFE, BRBZ, 28605, ZHB#, T)IHA, BFEX
(HEEAN) B KFEAN BKE

Title of Invention: Fabrication method of L1o-type FeNi ordered alloy

Application Number: $%J8 2016-175873 (Application Date: 8 September, 2016)

Filing Number: %%Bd 2018-41873 (Filing Date: 15 March, 2018)

Inventors: Masaki Mizuguchi, Takayuki Tashiro, Koki Takanashi, Yoshio Miura,
Masahito Tsujikawa, Masafumi Shirai

Patentee: Tohoku University

[2] HHEERUVHMEBEORESE
t¥F8 2016-245883 & (HFEA : 2016 & 12 A 19 H)
¥§B9 2018-101673 5 (4ABHH : 2018 %£ 6 A 28 AH)
(FBE) B MG, S35A%, A, BHIEX
(BREA) EMKFZEAN HiXE

Title of Invention: Magnetic films and fabrication method of the magnetic films
Application Number: %58 2016-245883 (Application Date: 19 December, 2016)
Filing Number: %¥Bf 2018-101673 (Filing Date: 28 June, 2018)

Inventors: Takeshi Seki, Koki Takanashi, Masahito Tsujikawa, Masafumi Shirai
Patentee: Tohoku University

(FY2017)
[1] RHEF. MIEREEERUVHES VY
¥#FE 2017-067235 5 (HFEHE : 2017 £ 3 A 30 H)
PCT/JP2018/5290 (HiffEH : 2018 42 A 15 H)
(RBAE) BFKELT, HZEFa aSHILZT/Y 75, SN, BHIEX,
EHME KAREH R £X
(HFEA) ENHZERAREN ERRMTHREIZEAR,
B RFEAN RIEKZE,
EHRFEFEEN VE - HHREE
Title of Invention: Magnetic device, magnetic recording system, and magnetic sensor
Application Number: $%J8 2017-067235 (Application Date: 30 March, 2017)
Application Number: PCT/JP2018/5290 (Application Date: 15 February, 2018)
Inventors: Takayuki Nozaki, Shinji Yuasa, Anna Koziol-Rachwal, Masahito Tsujikawa,
Masafumi Shirai, Kazuhiro Hono, Tadakatsu Ohkubo, Xiandong Xu
Patentees: National Institute of Advanced Industrial Science and Technology,
Tohoku University, National Institute for Materials Science

(10) #B4%#E / Invited Talks
(FY2013)

[1] M. Shirai, M. Tsujikawa, and Y. Miura, “First-principles study on magneto-crystalline
anisotropy at Co-Fe-Al/MgO interfaces,” JSPS York-Tohoku Symposium on Magnetic
Materials and Spintronic Devices, York, UK, (10-12 June, 2013).

[2] M. Shirai, M. Tsujikawa, and Y. Miura, “Ab inito study on magneto-crystalline anisotropy
in Co-Fe/MgO junctions,” International Workshop of Computational Nano-Materials Design
on Green Energy, Joint Workshop of Interactive Materials Science Cadet Program, Osaka
University and JSPS Core-to-Core Program (A) Advanced Research Network, Awaiji, Japan,
(16-19 June, 2013).

[3] Y. Miura, M. Tsujikawa, and M. Shirai, “A first-principles study on magneto-crystalline
anisotropy at interfaces of Fe with various non-magnetic metals,” International Workshop

15



of Computational Nano-Materials Design on Green Energy, Joint Workshop of Interactive
Materials Science Cadet Program, Osaka University and JSPS Core-to-Core Program (A)
Advanced Research Network, Awaji, Japan, (16-19 June, 2013).

[4] M. Shirai, Y. Miura, S. Ozaki, Y. Kuwahara, M. Tsujikawa, and K. Abe, “First-principles
calculations of magneto-crystalline anisotropy in L1o-ordered FeNi and Fe/Ni multilayters,”
Symposium on “Elements strategy initiative for permanent magnets,” % 37 [@l HARBKRE
= FMEESR, LBEKXE, (201349 A5 H);

[37th Annual Conference on Magnetics in Japan, Hokkaido Univ., (5 September, 2013)].

(FY2014)

[1] M. Shirai, “Magneto-crystalline anisotropy of L1o-ordered FeNi alloy: A first-principles
study,” US-Japan Bilateral 1st Meeting on Rare Metals, Tsukuba, Japan, (20 May, 2014).

[2] Y. Miura, S. Tanibayashi, and M. Shirai, “A first-principles study on electronic structures
and transport properties of magnetic tunnel junctions with DO2,-type Mn-based tetragonal
Heusler alloys,” International Workshop of Computational Nano-Materials Design on Green
Energy, Joint Workshop of Center of Asia Research and Education Network, Osaka
University and JSPS Core-to-Core Program (A) Advanced Research Network, Toyonaka,
Japan, (1-3 June, 2014).

[3] M. Tsujikawa and M. Shirai, “Electric-field control of the perpendicular magnetic
anisotropy at ferromagnet/oxide interfaces: Afirst-principles study,” International Workshop
of Computational Nano-Materials Design on Green Energy, Joint Workshop of Center of
Asia Research and Education Network, Osaka University and JSPS Core-to-Core Program
(A) Advanced Research Network, Toyonaka, Japan, (1-3 June, 2014).

[4] M. Shirai, “First-principles study on electric-field modulation of interfacial magnetic
anisotropy,” 2nd Japan-EU Open Workshop on Heusler Alloy Replacement for Iridium,
Sendai, Japan, (12 September, 2014).

(FY2015)

[1] M. Shirai, “Theoretical design of electrode materials for magnetic tunnel junctions with
MgO barrier: Ferrimagnetic DO.-type Mn-based Heusler alloys,” York-Tohoku-
Kaiserslautern Symposium on New-Concept Spintronics Devices, including Core-to-Core
Kick-Off Meeting, Sir Martin Wood Prize Lecture and the 3rd HARFIR Open Workshop,
York, UK, (11-13 June, 2015).

[2] M. Shirai, “Fundamental knowledge of first-principles calculation,” (11p A-2),
Symposium on “Tutorial symposium on theoretical calculation and computer physics in
magnetics and magnetism,” 3 39 @] BAHSRFES B ES, FEEKE, (2015 %9
A 11 8),

[39th Annual Conference on Magnetics in Japan, Nagoya Univ., (11 September, 2015)].
B] BHEX, RM RS —EARUSIERZFORBDDETFHR," (S4-5), LRI LT
HRA XS —EEMEDRSER] , BRAZEFSE £ 157 B MFFEKXRE, AMKE,
(2015 % 9 A 17 B);

[M. Shirai, “Electronic structure at interface of magnetoresistance devices composed of

Heusler aloys,” (S4-5), Symposium: “Frontiers in investigations of functional Heusler alloys,”
2015 Fall (157th) Meeting of JIM, Kyushu Univ., (17 September, 2015)].

[4] M. Shirai, “Electronic structure at interfaces between Heusler alloys and MgO.” Tohoku
Forum of Creativity International Workshop: Spintronics, 13th RIEC International Workshop
on Spintronics, Sendai, Japan, (18-20 November, 2015).

[5] M. Shirai, “Ab inito study on magnetic tunnel junctions using Heusler alloys,”
International Workshop on Computational Nano-Materials Design and Realization for
Energy-Saving and Energy-Creation Materials, Toyonaka, Japan, (25-26 March, 2016).

(FY2016)

[1] S. Miwa, M. Suzuki, M. Tsujikawa, K. Matsuda, T. Nozaki, K. Tanaka, M. Goto, Y. Kotani,
T. Ohkubo, F. Bonell, E. Tamura, K. Hono, T. Nakamura, M. Shirai, and Y. Suzuki, “Voltage
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control of platinum orbit: Contribution to interfacial magnetic anisotropy change,” 61st
Annual Conference on Magnetism and Magnetic Materials, New Orleans, Louisiana, USA,
(31 October - 4 November, 2016).

[2] M. Shirai, “Enhancement of voltage-controlled magnetic anisotropy by 5d transition-
metal monolayer on ferromagnetic thin films,” Spintronics and Core-to-Core Workshop
2017, Osaka, Japan, (20-22 March, 2017).

B] BHEX, “REY FAZV ZAEAMPOER L BHERE U EET /A XD,
(16p501-4), YR L TREMRET/NA ADOER LIGHADORATHR] ,2017 F 5 64
| SRAYEZE FFFMEER, /N7« 218K, (2017 £ 3 A 16 B);

[M. Shirai, “Insight into materials for spintronics applications and design of high-
performance spin-dependent transport devices,” (16p 501-4), Symposium: “Frontiers in
development and applications of spin-transport devices,” 64th JSAP Spring Meeting 2017,
Pacifico Yokohama, (16 March, 2017)].

(FY2017)

[1] M. Shirai, “Enhancement of voltage effect on magnetic anisotropy in ferromagnetic thin
films,” York-Tohoku-Kaiserslautern Research Symposium on “New-Concept Spintronics
Devices”, York, UK, (21-23 June, 2017).

[2] T. Nozaki, Y. Shiota, A. Koziol-Rachwal, M. Tsujikawa, X. Xu, T. Ohkubo, T. Tsukahara,
S. Miwa, M. Suzuki, S. Tamaru, H. Kubota, A. Fukushima, K. Hono, M. Shirai, and Y. Suzuki,
“Recent progress in voltage-controlled magnetic anisotropy —Towards the realization of
voltage-torque MRAM-,” 28th Magnetic Recording Conference, Tsukuba, Japan, (2-4
August, 2017).

[3] T. Nozaki, Y. Shiota, A. Koziol-Rachwal, M. Tsujikawa, T. Yamamoto, X. Xu, T. Ohkubo,
T. Tsukahara, S. Miwa, M. Suzuki, S. Tamaru, H. Kubota, A. Fukushima, K. Hono, M. Shirai,
S. Yuasa, and Y. Suzuki, “Recent progress and future challenges in voltage-controlled
magnetic anisotropy,” (19p D-4), Symposium on “Controlling magnetization by applying
electric current and voltage,” %5 41 ] BAMSFER FMHEER, AMKE, (20174F9 A
19 H); [41st Annual Conference on Magnetics in Japan, Kyushu Univ., (19 September,
2017)].

[4] T. Shima, M. Doi, H. Okada, M. Tsujikawa, and M. Shirai, “Development of Mn-based
novel magnetic materials through lattice engineering,” (20a C-1), Symposium on “High
performance magnets and evaluation techniques toward innovative development for next
generation magnets,” % 41 Bl BAMSFS FilEESR, AMKE, (2017 F£9 A 20 H);
[41st Annual Conference on Magnetics in Japan, Kyushu Univ., (20 September, 2017)].

[5] S. Miwa, K. Nawaoka, J. Cho, T. Nozaki, M. Suzuki, M. Tsujikawa, M. Goto, F. Bonell,
E. Tamura, H. Kubota, S. Tamaru, K. Yakushiji, A. Fukushima, Y. Kotani, T. Nakamura, M.
Shirai, T. Ohkubo, K. Hono, C.-Y. You, S. Yuasa, and Y. Suzuki, “Voltage control of
interfacial magnetic anisotropy, Dzyaloshinskii-Moriya interaction and exchange coupling
in Fe/MgO-based artificial multilayers,” 2017 MRS Fall Meeting & Exhibit, Symposium EM2
— Multiferroics and Mangetoelectrics, Boston, Massachusetts, USA, (26 November - 1
December, 2017).

[6] M. Shirai, “Enhancement of voltage-controlled magnetic anisotropy by Ir insertion into
Fe/MgO interface,” International Workshop on New Excitations in Spintronics, Sendai,
Japan, (10-12 January, 2018).

(FY2018)

[1] T. Nozaki, A. Koziol-Rachwal, M. Tsujikawa, Y. Shiota, T. Yamamoto, T. Ikeura, X. Xu,
T. Ohkubo, T. Tsukahara, S. Miwa, M. Suzuki, H. Imamura, S. Tamaru, H. Kubota, A.
Fukushima, K. Hono, M. Shirai, Y. Suzuki, and S. Yuasa, “Very large voltage-controlled
magnetic anisotropy and extremely reliable voltage-induced switching,” Intermag 2018,
Singapore, (23-27 April, 2018).

[2] R.Y.Umetsu, X. Xu, W. Ito, M. Tsujikawa, M. Shirai, and R. Kainuma, “Change in the
density of states during the martensitic phase transformation for NiMn-based
metamagnetic shape memory alloys,” International Conference on Processing and
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2. FRE

(1)

)

Manufacturing of Advanced Materials, Processing, Fabrication, Properties, Applications,
Paris, France, (9-13 July, 2018).

[3] M. Suzuki, M. Tsujikawa, T. Nozaki, T. Nakamura, M. Shirai, S. Yuasa, Y. Suzuki, and
S. Miwa, “Microscopic mechanism of the electric-field effects on spintronic devices
elucidated by x-ray magnetic dichroism spectroscopy,” International Conference on Solid
State Devices and Materials (SSDM 2018), Tokyo, Japan, (9-13 September, 2018).

[4] S. Yuasa, T. Nozaki, T. Yamamoto, M. Tsujikawa, and M. Shirai, “Voltage control of
magnetic anisotropy and its application to voltage-torque MRAM,” Symposium on
Topological Phases and Functionality of Correlated Electron Systems (TPFC 2019),
Kashiwa, Japan, (18-20 February, 2019).

[5] M. Shirai, “Enhancement of voltage-controlled magnetic anisotropy in Fe/MgO
junctions by inserting heavy elements,” 2nd Tohoku/SG-Spin Workshop on Spintronics,
Singapore, (22-23 February, 2019).

&

/ Activities in academic societies

N

ZEZ0;EE) / Activities on committees of academic societies

PN
=
H7EL N/A

anh
3N+

FMHERSZOLE - EE
Planning and organizing academic international conferences.
(FY 2013)

[1] M. Shirai, a member of Organizing and Local Committee, International Workshop of
Computational Nano-Materials Design on Green Energy, Awaji, Japan (16-19 June, 2013).

(FY2014)

[2] M. Shirai, a member of Organizing Committee, International Workshop of Computational
Nano-Materials Design on Green Energy, Toyonaka, Japan (1-3 June, 2014).

(FY2015)

[3] M. Shirai, a member of Organizing Committee, International Workshop of Computational
Nano-Materials Design and Realization for Energy-Saving and Energy-Creation Materials,
Toyonaka, Japan (25-26 March, 2016).

(FY2016)

[4] M. Shirai, a member of Organizing Committee, EU-Japan Workshop on Computational
Materials Design and Realization for Spintronics, Moltronics, Quantronics,
Superconductivity and Topotronics, Jilich, Germany (18-30 September, 2016).

[5] M. Shirai, a member of Organizing and Local Committee, 14th RIEC International
Workshop on Spintronics, Sendai, Japan (17-19 November, 2016).

(FY2017)

[6] M. Shirai, a member of Program Committee, Kick-off Symposium for World Leading
Research Centers — Materials Science and Spintronics —, Sendai, Japan (19-20 February,
2018).

(FY2018)
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®3)

[7] M. Shirai, a member of Organizing Committee, 8th JSPS Core-to-Core Workshop on
“New-Concept Spintronic Devices”, Sendai, Japan (11-12 January, 2019).

[8] M. Shirai, a member of Organizing Committee, 2nd Symposium for World Leading
Research Centers — Materials Science and Spintronics —, Sendai, Japan (16-18 February,
2019).

[9] M. Shirai, a member of Organizing Committee, 2nd Tohoku/SG-Spin Workshop on
Spintronics, Singapore (22-23 February, 2019).

FHTIRSLEED#RE - &t / Editor and reviewer for academic journals.
ZEEL NA

3. #t& &Mk / Contributions to society

(1)

(2)

B EE / Educational activities outside university

[1] BHIEX, £ 36 ICRAERFESY~Y—XY—)L #EE (20134 7 A 17 A).

Masafumi Shirai, a lecturer, 36th Summer School, the Magnetics Society of Japan,
(17 July, 2013).

2] BHEX, HAMEEEAEY FOZ) RAEETH#E
F 130 REY A=Y ZAAMtE = F+— #Bf (2014 4 10 A 27 B~29 A).

Masafumi Shirai, a lecturer, 13th School on Spintronics, Professional Group of Spintronics,
the Japan Society of Applied Physics, (27-29 October, 2014).

3] BHIEX, BAMEFESE Ity a v EEEEE (2015F 4 A~).

Masafumi Shirai, a member of Jr. Session Committee, the Physical Society of Japan,
(April 2015 -).

[4 BHEX, aYEaT—23F I -ITUTILR - THAY - D—=H L ay T #Ei,
ABRKZ, %28 (20163 A 4H~8H);, £29[H (2016 £9 A 5 H~9 H);
% 30@E (201742 H27B~3 A3H), £31[E (201749 A 11 H~15 A);
% 32[E (201845 2 A 26 H~3 A2 A); £33 (2018 £ 9 A 3 H~7 A);
% 34 [@ (2019 £ 2 A 18 H~22 H).

Masafumi Shirai, a lecturer, Computational Materials Design (CMD) Workshop,
Osaka University, 28th (29 February - 4 March, 2016); 29th (5-9 September, 2016);
30th (27 February - 3 March, 2017); 31st (11-15 September, 2017);

32nd (26 February - 2 March, 2018); 33rd (3-7 September, 2018);

34th (18-22 February, 2019).

[5] BHEX, EHEXRFEXRERIFENERR FEFEEEEM (2017 4 11 A 15 B~17 B).

Masafumi Shirai, a part-time lecturer, Graduate School of Engineering, Nagoya University,
(15-17 November, 2017).

EERIZH T SHIEE - BE /Instruction and education for industry

[1] BHIEX, stIIHA, FMiiEE RBEEER I OEHICET H15E]
FRERMLKAESH (2016 FE~2017 FE).
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Masafumi Shirai and Masahito Tsujikawa, Academic instruction on “Evaluation of exchange
interaction J,” Sumitomo Metal Mining Co., Ltd. (FY2016 - FY2017).

(3) - WA BB - AHEERICEIT5ED
Activities for national and local governments, and public organizations
[1] BHEX, BRZEMIRES (JSPS) HRMKEMETESETE (BB) |
TEXCRHZO IS LE-HYEKEEDRET & X5 (2011 4 10 A~2014 £ 9 A).
Masafumi Shirai, a member (secretary), Expert Committee for Research and Development
“Design and demonstration of new materials functionality for industrial applications,”
Japanese Society for the Promotion of Science (JSPS), (October 2011 - September 2014).

[1] BHEX, BARZRES (JSPS) HHMEESEESEMRE,

(2014 £ 8 A ~2016 &£ 7 A).
Masafumi Shirai, an expert advisor, Screening Committee of Research Fellowship for
Young Scientists, Japanese Society for the Promotion of Science (JSPS), (August 2014 -
July 2016).

[2] BHEX, BREZMRESR (SPS) EFFEX*ZEEHNEEE - E@TEE

(2014 £ 8 A ~2016 &£ 7 A).
Masafumi Shirai, an examiner/evaluator of application, International Exchange Committee,
Japanese Society for the Promotion of Science (JSPS), (August 2014 - July 2016).

(4) 7w b')—Fi&® / Outreach activities
ZE7E L NA

4. FHEMESDERFRINR / Research funds/grants received
(1) HEMEEHEIE / Grant-in-Aid for Scientific Research (KAKENHI)

[1]

HRRE : KRLEVOERIELRVEBEEDERAR
#2013 FE~2015 FE

MRER  EBHAR (O

HRRERE - FWEFIZ M

HZeARE : ¥8%8 4,940,000 M

Research Title: Theoretical study of metallization and superconductivity of hydrides
Research Term: FY2013 - FY2015

Category: Grant-in-Aid for Scientific Research (C)
Principal Investigator: Kazutaka Abe

Research Expenditure: Total 4,940,000 JPY

[2]

HEERE  HAIGEAEY bOZ ) AMHEOEFER

M 2013 £E~2017 F£E

HREE - EBRHE (S)

HERERE  BR6hE (RiEXS)

75 EE  Gerrit E. W. Bauer, BFIEX, KOFFHE, #=E®RIR, B BIF
B4R % - #2%8 9,500,000 A (H1EE)

Research Title: New development of ordered-alloy materials for spintronics
Research Term: FY2013 - FY2017
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()

Category: Grant-in-Aid for Scientific Research (S)

Principal Investigator: Koki Takanashi (Tohoku Univ.)

Co-investigators: Gerrit E. W. Bauer, Masafumi Shirai, Masaki Mizuguchi, Yuya Sakuraba,
Takeshi Seki

Research Expenditure: Total 9,500,000 JPY (a share of the expenses)

[3]

MRRE  RFEREEREMN ~ O RIVESRFORREERDRICEK 5 R E X
B M 2014 £E~2016 £E

MEEE - EBHE (A

HRAKRE  AHER (RIEXF)

MRSEE . X R, AHEX, B, #EE=

ZE#EE ;- #2%8 1,000,000 F (421E£)

Research Title: Development of ferromagnetic tunnel-junction devices with ferroelectric
barrier and electric-field control of spin transport properties

Research Term: FY2014 - FY2016

Category: Grant-in-Aid for Scientific Research (A)

Principal Investigator: Masakiyo Tsunoda (Tohoku Univ.)

Co-investigators: Takashi Suemasu, Masafumi Shirai, Satoshi Kokado, Shinji Isogami
Research Expenditure: Total 1,000,000 JPY (a share of the expenses)

[4]

MRRE : ERBAIRFILRY R

B M : 2018 EE~2022 FE

ERE  £8BHE (S)

MRARE : SRR (RELKXP)

MRSEE - FEEX B BF AEfE—, BHEX

7 #EE : 1,200,000 A (57iE£€ 2018 £ F)

Research Title: Renaissance of metallic artificial superlattices

Research Term: FY2018 - FY2022

Category: Grant-in-Aid for Scientific Research (S)

Principal Investigator: Koki Takanashi (Tohoku Univ.)

Co-investigators: Keita Ito, Takeshi Seki, Ken-ichi, Uchida, Masafumi Shirai
Research Expenditure: 1,200,000 JPY (a share of the expenses in FY2018)

=TI E / Other grants and subsidies

[1]

MEREE: STARIVSZT7 Y VT2 BELEEME OB R
B L UEMHREK AHAME OB

HA [l : 2014 £ & ~2016 &

EEFIE  HMEHMREME 0ST) EF2HREERERAEIOIS L
FEFHFHRER S HREHARIROEHEE)

MRARE . 1§ Bz (RILZRARF)

MRSEE . THIER, BERR, BHIEX

BZefRE : %8 2,807,000 @ (5E€)

Research Title: Creation of magnetic materials with high magnetization and development

of high-performance permanent magnets by lattice engineering

Research Term: FY2014 - FY2016

Funding System: Japan Science and Technology Agency (JST),
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Fundamental Research Program for Industry-Academia Co-creation: “Construction of
guidelines for creation of innovative, next-generation, and high-performance magnets”
Principal Investigator: Toshiyuki Shima (Tohoku Gakuin Univ.)

Co-investigators: Masaaki Doi, Hironari Okada, Masafumi Shirai

Research Expenditure: 2,807,000 JPY (a share of the expenses)

(2]

HEEE : FHMSAEY PO RFZFRIED =6 DEEHZTH AR
#2015 FE~2019 &£E

BE4HIE - BRZMHIRMS (JSPS) AAEMEATHBEE A i aRmE
MERRE : KEESB (2015 £E~2017 £E)/ AHIEX (2018 £E~)
MR E - #%8 72,397,000 M

Research Title: International research center for new-concept spintronics devices
Research Term: FY2015 - FY2019

Funding System: Japanese Society for the Promotion of Science (JSPS),
Core-to-Core Program: A. Advanced Research Networks

Principal Investigator: Hideo Ohno (FY2015 - FY2017) / Masafumi Shirai (FY2018 -)
Research Expenditure: Total 72,397,000 JPY

[3]

HARRE . REY A=) M ERE

B M 2016 £E~2018 £E

BERFIE  BREREHM - 41/ R—2 3 VR (CSTI)
EHMMERARHEL T OS5 L (IMPACT)

MERECRIBERATEZAREOIOIT HEBEDER

HRAKRE : BHEX

HHEZEE : #%8 9,100,000 [

Research Title: Spintronics materials design

Research Term: FY2016 - FY2018

Funding System: Council for Science, Technology and Innovation (CSTI),

Impulsing Paradigm Change through Disruptive Technologies Program (ImPACT):

“Achieving ultimate green IT devices with long usage time without charging”

Principal Investigator: Masafumi Shirai

Research Expenditure: Total 9,100,000 JPY

[4]

HIZRERRE - BRAMIC & 2 EHAEHMEM B OBIR A 5 WICEHTH K ABAM O

2 [ : 2016 F£E~2019 FE

BEEHIE  BERMIREEE EFRAIEREBMR IO S L4
BRI SRR ARIR DIEEHEE)

HRARE I Bz (RILFERKRF)

HRHSIEE  THER BHRER BHIEX

AR E : #%5 13,000,000 {H (4#E%)

Research Title: Creation of magnetic materials with high magnetization and development

of innovative permanent magnets by doping light elements

Research Term: FY2016 - FY2019

Funding System: Japan Science and Technology Agency (JST),

Fundamental Research Program for Industry-Academia Co-creation: “Construction of
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guidelines for creation of innovative, next-generation, and high-performance magnets”
Principal Investigator: Toshiyuki Shima (Tohoku Gakuin Univ.)

Co-investigators: Masaaki Doi, Hironari Okada, Masafumi Shirai

Research Expenditure: 13,000,000 JPY (a share of the expenses)

[5]
RRE  AERZZRAVEHEKIERR M v FRFEBMH ORI
B 2017 EE~2022 £E
BEEHE - BERTREEE OST) BRMEIEMRHEESE (CREST)
IREREEHR - T2 REZME LEMHEROEHR)
HRAKRE  KERE (RIEXF)
MRSEE . BHEX, BHIEX
AR E - #%8 70,000,000 M (5#E%)
Research Title: Creation of fundamental materials for magnetoresistive switching devices
using computational science
Research Term: FY2017 - FY2022
Funding System: Japan Science and Technology Agency (JST),
Strategic Basic Research Program (CREST): “Revolutional material development by fusion
of strong experiments with theory/data science”
Principal Investigator: Shigemi Mizukami (Tohoku Univ.)
Co-investigators: Atsufumi Hirohata, Masafumi Shirai
Research Expenditure: 70,000,000 JPY (a share of the expenses)

5. B H{RIME - EEHR - EELFTBOERE
International joint research, collaborative research, and collaborative education
[1]
HRRE : FIEAE O RKRF
B M 2015 FEE~
H£RBAEHE : Kevin O'Grady (I—%9 KF¥)
Burkard Hillebrands (Hh 4 H—X 5 T7IL VIR KE)
Research Title: New-concept spintronics devices
Research Term: FY2015 -
Co-investigators: Kevin O’'Grady (Univ. of York), Burkard Hillebrands (TH Kaiserslautern)

[2]

MRRE  BRE VRBHMEARZ AV b RIVESIERRTOERSRET & XRiT

B M 2016 EE~

H£EVRE  BEHEX (I—I K%F)

Research Title: Computational design and realization of tunneling magnetoresistance devices
using highly spin-polarized magnets

Research Term: FY2016 -

Co-investigators: Atsufumi Hirohata (Univ. of York)

6. £RFMA - HEARRREFBDER
Achievements of work done under the framework of Joint Usage/Research Center
(1]
IR REMRKEEEEZIX L & T HMAEEMHMSEMHOEFIBE L YHERIREE DR
(H25/A04)

23



8 M : 2013 F£E~2015 F£E

HERERE : SHE GImfEXRFE)

BRIGHE : BHEX

Research Title: Electronic structure and properties of ferromagnetic shape memory and other
functional magnetic materials (H25/A04)

Research Term: FY2013-FY2015

Principal Investigator: Shin Imada (Ritsumeikan Univ.)

Collaborator of RIEC: Masafumi Shirai

(2]

MRRE  HIEOBRFHOMELISA (H25/B04)

2 2013 FEE~2015 FE

MERERE  BHIEX

BHXISEE : BHIEX

Research Title: Physics and applications of electric-field control of magnetism (H25/B04)
Research Term: FY2013-FY2015

Principal Investigator: Masafumi Shirai

Collaborator of RIEC: Masafumi Shirai

3]

HZEERE : AEY Oy REMERE (H26/S2)

2 [ : 2014 £E~2016 F£F

HRRERE - BPHEA (ERRKXF)

BHXISEE : BHIEX

Research Title: Spintronics academic alliance (H26/S2)
Research Term: FY2014-FY2016

Principal Investigator: Masaaki Tanaka (Tokyo Univ.)
Collaborator of RIEC: Masafumi Shirai

[4]

MERE  RFTAEEEZET S FeNE PO RILEERTFORFKE (H26/A04)

# [ : 2014 £E~2016 £E

MRAKRE - AHERF (FLKXFE)

BHXIGHE : BHIEX

Research Title: Development of FesN-bansed magnetic tunnel junctions with ferroelectric tunnel
barrier (H26/A04)

Research Term: FY2014-FY2016

Principal Investigator: Masakiyo Tsunoda (Tohoku Univ.)

Collaborator of RIEC: Masafumi Shirai

[5]

HHIRRRRE « BRI F BN Ty FEEDHRE T/ THRA AADIGAICEYT 525K
(H26/A05)

2 2014 F£E~2016 F£E

MRARE : XL (RILKF)

BHISEE - KEFES (2014 £F) /| AHIEX (2015~2016 FE)

Research Title: Studies on fabrication of ferromagnet/semiconductor hybrid structures and their

application for spintronics devices (H26/A05)

Research Term: FY2014-FY2016

Principal Investigator: Fumihiro Matsukura (Tohoku Univ.)

Collaborator of RIEC: Hideo Ohno (FY2014) / Masafumi Shirai (FY2015-FY2016)
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[6]

TR RRRE - BRI F BN Ty FEEDHRE TS/ THRA ZAADIGAICEYT 2R
(H29/A01)

B R 2017 FE

MRAKRE : MEXIL (RILKFE)

BHRISEE : BHIEX

Research Title: Studies on fabrication of ferromagnet/semiconductor hybrid structures and their

application for spintronics devices (H29/A01)

Research Term: FY2017

Principal Investigator: Fumihiro Matsukura (Tohoku Univ.)

Collaborator of RIEC: Masafumi Shirai

[7]

MRRE : F—[RES / BERFFEOFEFE (H29/B04)

B OR:2017 EE

MRAKRE . TARE (KRKXFE)

BHXISEE - FERFIZ 0

Research Title: Development of ab initio methods for nanostructure design (H29/B04)
Research Term: FY2017

Principal Investigator: Masaaki Geshi (Osaka Univ.)

Collaborator of RIEC: Kazutaka Abe

7. R EEE / Research supervision
(1) $#813EF 1) X + /List of lectures

[1]

HAR : 2013 E ~2018FE (Bl ARZ—)

MR RIAKFZEIZE 154

B EREIS (BBRUSEXZLT/\1 AOYE & Hiih)

BE: EIEAN, BHEX

Course: Fundamental Seminar (Physics and technology of devices supporting
information-oriented society)

Term: 1st Semester, General Education (FY2013 - FY2018)

Instructor: Masahito Tsujikawa, Masafumi Shirai

[2]

HARE : 2013FEE~20175E (F2twAR4E—)

XNR  WIAKZIZE 164

ME:BEIZHE (QVEa—2—IC&kDWMEXRTAM)

1B FAIERFDZ AN

Course: Engineering Design (Introduction to computational materials design)
Term: 2nd Semester, General Education (FY2013 - FY2017)

Instructor: Kazutaka Abe

[3]

HAR - 20185 E (8304 —%—)

R RIAKFIER 1645

BE : $hEEB-1

L BHIEX

Course: Physics B-1

Term: 3rd Quarter, General Education (FY2018)
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Instructor: Masafumi Shirai

[4]

HAR - 20185 E (44U +—%—)

MR RIAKXZEIFES 154

B : mEEB-2

HL BHIEX

Course: Physics B-2

Term: 4th Quarter, General Education (FY2018)
Instructor: Masafumi Shirai

[5]

HAR : 2013 E ~2018FE (B4t ARE—)

XNR  RIAKXZIEE BEXRFERIFH 284

HMB : #BiThE

B BHIEX

Course: Analytical Mechanics

Term: 4th Semester, School of Engineering (FY2013-FY2018)
Instructor: Masafumi Shirai

[6]

HAR - 2018 E (F4tEARE—)

XR  RIAKXZIEE BEXRFERIFH 284

HMB : BEEKEF

1B FERFIZ A0

Course: Electromagnetism |

Term: 4th Semester, School of Engineering (FY2018)
Instructor: Kazutaka Abe

[7]

HAR - 2013FE~2017FE (FE5EA R4 —)

XR  RIAKXZIEE BEXIFERIFH 34

B Bx - 85 - BF - FHRIFEERB

1B FERFIZ A0

Course: Laboratory B (electric, communication, electronic, and information engineering)
Term: 5th Semester, School of Engineering (FY2013 - FY2017)

Instructor: Kazutaka Abe

[8]

HARS : 20135 E ~20185 %

MR RIAKXZRZRIEHRN EXRIEK ELEIHRE

MAB 8- HEthPER

L BHIEX

Course: Thermodynamics and Statistical Mechanics

Term: Master's Program, Graduate School of Engineering (FY2013-FY2018)
Instructor: Masafumi Shirai

[9]
HiM : 2013FE ~20185FE
W& BIAXKFERFRIFZHMER ERRIFK ELERIFRE
BB ZiGRAEL ISR
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(2)

L BHIEX

Course: Advanced Spintronics Materials and Engineering

Term: Doctor’s Program, Graduate School of Engineering (FY2013-FY2018)
Instructor: Masafumi Shirai

FREFE) R b
List of bachelor’'s, master’'s and doctoral degree students supervised

% < /Bachelor

(2014 £ 3 AE1R)

[1] FNEM, THRARS—EEEFRAVEESIERT /M XCET S EmHAR

Shimon Morikawa, “A theoretical study on magnetoresistance devices using Heusler alloys”

(2015 £ 3 A )
[2] BRA 4t, [EREMEE  BRBEEARBRSOEFEELHMIIFIEICET SERME]

So Kumata, “A theoretical study on electronic structure and magnetic properties of
ferromagnet / ferroelectric junctions”

[B] NEEEH, [ERBEMEOBERFEE T HERMHORENCET 2ERMZR

Keisuke Yaegashi, “A theoretical study on the role of substrate materials in electric-field
control of metallic ferromagnetism”

(2016 £ 3 A %)
[4] MEREAN, TRILToHA FEREZTRT CoRRM RS —ERICET HERIAE

Makoto Kato, “A theoretical study on Co-based Heusler alloys exhibiting martensitic
transformation”

5] & RE, [RILTUoHA FEEERI KA RS —AEORMIEICET S ERHHR

Ryoma Kon, “A theoretical study on thermal properties of Heusler alloys exhibiting
martensitic transformation”

[6] =1EHEE, TSHL - SHSEAME Mn ERA RS —8€ICET S ERTAE

Yuito Mitsuhashi, “A theoretical study on Mn-based Heusler alloys with high magnetization
and high magnetic anisotropy”

(2017 &£ 3 AE1%)

[7] EBEEHR, [BAMMERE  HEEAREICETIHIEAHOFREERLERICET S
HRTER

Masaki Sato, “A theoretical study on non-linear electric-field modulation of magnetic

anisotropy in ferromagnetic metal / insulator interfaces”

(2018 &£ 3 A%
[8] # i, EFEERCYERES O RIILESICET SERMAE

Hiroki Hayashi, “A theoretical study on magnetic tunnel junctions with high dielectric-
constant oxide barriers”

[9] EFED), SRRy, BEEERESICEITHIRAERIEAMEICEY SHERTITR
Riku Okado, “A theoretical study on interfacial magnetic anisotropy in polar oxide /
ferromagnetic metal junctions”
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[10] HE&FEKR, Mn-Ge BEDIBEREM LHMEICEY HERMAR
Yotal Muto, “A theoretical study on structural stability and magnetism of Mn-Ge alloys”

(2019 £ 3 A )

[11] U &R, (R SEMMERABEICEITHIREVHE LY LHIREAY
[ZBEd 5 ER/BZR

Ryo Yamayoshi, “A theoretical study on spin-orbital torque and magnetic anisotropy in

ferromagnet / non-magnetic metal interfaces”

[12] BILEFE, TRARRBAGEICETIRER—IHRERERILOR MR
(B9 53R

Kohei Watanabe, “A theoretical study on anomalous Hall and Nernst effects in hexagonal

ordered alloys”

& <L /Master
(2013 &£ 9 AW1®)
[1] B &, TBREEZREYWEE L ORILBKIERZEFICEAT 2ERNZE

MinYan Zhou, “A theoretical study on tunneling magnetoresistance devices with transition-
metal nitride electrodes”

(2015 £ 3 A#S)
[2] FEREh, TEBEERANEEZAV-EXRESIERRFICEAT 2ERMRE

Takuya Ito, “A theoretical study on giant magnetoresistance devices using transition-metal
ordered alloys”

[B] MNEFFR, [N—DHRAXAS—BEZAVEIERRFICET 2ERMR
Akira Onodera, “A theoretical study on magnetoresistance devices using half Heusler alloys”
[4] F78 Bk, TMSHEBEHZEREZECI CoERM RS —EEICHT HERME

Shun Kano, “A theoretical study on Co-based Heusler alloys exhibiting magneto-structural
phase transformation”

(2016 £ 3 AE#S)
5] FNEM, THRART—EEZRAV-EXESERRFICET 2 ERmHZR

Shimon Morikawa, “A theoretical study on giant magnetoresistance devices using Heusler
alloys”

(2018 &£ 3 AWE

[6] BREA 4f, RFEAREEES b RLESICETAHMME L GEICRIFTERSED
HRICET HERIAT

So Kumata, “A theoretical study on the effect of electric polarization on magnetic and

transport properties in magnetic tunnel junctions with ferroelectric barrier”

71 & &, TRREVREBRA RS-/ FHESERAICETLIERGEICET S
BRMRE

Han Wu, “A theoretical study on electric transport at highly spin-polarized Heusler alloy /

non-magnetic alloy interfaces”
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[8] & EREE, [Co HEAMMMKEEEAEDHERLREICEY HERIITI
Ryoma Kon, “A theoretical study on structural phase transformation in Co-based
ferromagnetic shape memory alloys”

[9] =1EHER, TEHt - SHREANZEZAT S Mn E2RAISE(CET HERME

Yuito Mitsuhashi, “A theoretical study on Mn-based ordered alloys having high
magnetization and high magnetic anisotropy”

(2018 £ 9 A %)
[10] €+ 288, THEHFBZRAV-OITKRA X —8E0OYEFRICET %K

Takuro Kanemura, “A theoretical study on prediction of physical properties of quaternary
Heusler alloys by using machine learning”

(2019 £ 3 A %)

[11] k< RYAE, TETRRM FeNi HASEICHE T HHEIIFES K CRERFIHLBEE
[ZBEd 5 ER/BZRI

Ryusei Sasaki, “A theoretical study on magnetic properties and atomic diffusion processes

in FeNi ordered alloy doped with light elements”

[12] {EREER, [RA XS —BE/MIO REICHITHEIEAMEEEHEICEET S
R

Masaki Sato, “A theoretical study on voltage control of magnetic anisotropy at Heusler

alloy/MgO interfaces”

8. f\& - 2 & - R& /Honors, awards, and prizes

[1] BHEX, F27 £E HIAEEEFETEREMZE (EEEDY) R¥, BXEMRER,
(2016 £ 7 A 31 HXRE).

Masafumi Shirai, Commendation for expart advisors, Screening Committee of Research
Fellowship for Young Scientists, Japanese Society for the Promotion of Science (JSPS), (awarded
on 31 July, 2016).

9. ZWM1th / Others
ZLAL NA
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