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Creation of 2D-Atomically-Thin-Layered Heterojunctions and their Applications to
Novel Terahertz Photonic Devices
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h-BN Ws2 van der Waals

In this study, we developed two-dimensional atomically-thin van der Waals
heterojunction materials of semimetals like graphene, insulators like h-BN and semiconductors like
WS2 as a material-system platform, and discovered distinctive physical phenomena in complex quantum
systems involving electrons, photons, plasmons, and phonons as a new operating mechanism. By
introducing such a mechanism in the developed 2D material systems we created the novel functional
devices that can realize the functions of amplification, oscillation, detection, and nonlinear wave
control in the terahertz region with high energy efficiency that cannot be achieved by conventional
materials and physical mechanisms.
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WINDS17: 16: 2017 International Workshop on Innovative Nanoscale Devices and Systems Abstracts 1-2
DOl
V. Ryzhii, T. Otsuji, and M.S. Shur 1
Concepts of infrared and terahertz photodetectors based on van der Waals heterostructures with 2017
graphene layers
WINDS17: 16: 2017 International Workshop on Innovative Nanoscale Devices and Systems Abstracts 1-2
DOl
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Device model for pixelless infrared image up-converters based on polycrystalline graphene 2018
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DOl

10.1109/JQE.2018.2797912

D. Yadav, G. Tamamushi, T. Watanabe, J. Mitsushio, Y. Tobah, K. Sugawara, A.A. Dubinov, M. 7
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Terahertz light-emitting graphene-channel transistor toward single-mode lasing 2018
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DOl
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T. Otsuji 1

Emission and detection of terahertz radiation using graphene-based atomically-thin 2D 2018

heterostructures
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DOl
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Terahertz light emission and lasing in graphene-based van der Waals 2D heterostructures 2018
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Manifestation of plasmonic response in the detection of sub-terahertz radiation by graphene 2018

based devices
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DOl
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Terahertz spectroscopy of graphene complementary split ring resonators with gate tenability 2017
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DOl
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Initial stage of hexagonal boron nitride growth in diffusion and precipitation method 2017
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DOl
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DOl
10.1021/acs. jpcc.7b08631
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Suppression of Supercollision Carrier Cooling in High Mobility Graphene on SiC(000-1) 2017

Physical Review B 165303-1-7
DOl
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K.-S. Kim, G.-H. Park, H. Fukidome, T. Suemitsu, T. Otsuji, W.-J. Cho, M. Suemitsu 56

Solution-Based Formation of High-Quality Gate Dielectrics on Epitaxial Graphene by Microwave- 2017

Assisted Annealing

Japanese Journal of Applied Physics 06GF09-1-5

DOl
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G. Venugopal, G.-H. Park, M. Suemitsu and H. Fukidome 68

Fabrication of Multi-Layer Bi2Se3 Devices and Observation of Anomalous Electrical Transport 2017
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Materials Science in Semiconductor Processing 128-132
DOl
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E. Minamitani, R. Arafune, T. Frederiksen, T. Suzuki, S. M. F. Shahed, T. Kobayashi, N. Endo, 96

H. Fukidome, S. Watanabe, and T. Komeda

Atomic-scale characterization of the interfacial phonon in graphene/SiC 2017
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DOl
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T. Otsuji, S.A. Boubanga-Tombet, T.Watanabe, D. Yadav, A. Satou, A.A. Dubinov, D. Svintsov, M.
Ryzhii, V. Mitin, M.S. Shur, and V. Ryzhii

Emission and detection of terahertz radiation in graphene-based van der Waals heterostuctrues 2016
EMN Meeting on Terahertz Proc. C38
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T. Otsuji 1
Emission and detection of terahertz radiation using double-graphene-layered van der Waals 2016
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CMOS-ETR: Int. Symp. on Emerging Technologies Research in Communications, Microsystems, C2-1-2
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DOl
T. Otsuji 1
Emission and detection of terahertz radiation in double-graphene-layered van der Waals 2016
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CIMTEC: International Conferences on Modern Materials & Technologies: Symposium F Dig. p. F-1-1L07
DOl
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Giant plasmon instability in dual-grating-gate graphene field-effect transistor 2016
Phys. Rev. B 245408-1-5
DOl
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T. Otsuji, D. Svintsov, A. Dubiniv, D. Yadav, S. Boubanga Tombet, T. Watanabe, A. Ssatou, V.
Ryzhii, V. Mitin, and M.S. Shur

Graphene-based van der Waals heterostuctrue plasmonic metamaterials for terahertrz device 2016
applications (invited)
META 2016: 7th International Conference on Metamaterials, Photonic Crystals and Plasmonics 181-182
Proc.
DOl
S. Boubanga Tombet, D. Yadav, G. Tamamushi, T. Watanabe, A.A. Dubinov, A. Satou, T. Suemitsu, 1
M. Ryzhii, V. Ryzhii, and T. Otsuji
Terahertz emission and detection in graphene-based heterostructures (invited) 2016
Global Grapheen Forum 2016 Proc. W-11-12-1-2
DOl
T. Otsuji, S.A. Boubanga Tombet, D. Yadav, and V. Ryzhii 1
Graphene-based van der Waals heterostructures for terahertz device applications (invited) 2016
IEEE NANO 2016: the 2016 IEEE 16th International Conference on Nanotechnology Dig. Tu3-2
DOl
D. Svintsov, Zh. Devizorova, T. Otsuji, and V. Ryzhii 94
Plasmons in tunnel-coupled graphene layers: Backward waves with quantum cascade gain 2016
Phys. Rev. B 115301-1-12
DOl
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T. Otsuji 1

Graphene-based 2D heterostructures for current-injection terahertz lasing (invited) 2016

TERA NANO VII: the 7th Int. Symp. on Terahertz Nanoscience Dig. S$8-2-1-2
DOl

V. Ryzhii, M. Ryzhii, V. Leiman, D. Svintsov, V. Mitin, M.S. Shur, and T. Otsuji 1

Detectors of infrared and terahertz radiation based on graphene-van der Waals heterostructures 2016

(invited)

ICMNE: Int. Conf. on Micro- and Nano-Electronics Dig. L2-03
DOl

S. Boubanga Tombet, D. Yadav, T. Watanabe, V. Ryzhii, and T. Otsuj 1

Emission and detection of terahertz radiation in graphene/hBN heterostructures (invited) 2016

ICMNE: Int. Conf. on Micro- and Nano-Electronics Dig. L2-02
DOl

D. Yadav, S. Boubanga-Tombet, T. Watanabe, S. Arnold, V. Ryzhii, and T. Otsuji 3
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A numerical model for finite-temperature self-energy in doped graphene with electron-electron 2016
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Graphene Canada: Graphene & 2D Materials International Conference and Exhibition Dig. P1
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Double graphene layer van der Waals heterostructures for terahertz emission and detection 2016
RJUSE: 5th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz 106-109
Devices & Technologies Tech. Dig.
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V. Mitin, V. Ryzhii, M. Ryzhii, A. Satou, T. Otsuji, and M.S. Shur 1
Plasmonic enhancement of terahertz devices efficiency (invited) 2016
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WINDS16: 2016 International Workshop on Innovative Nanoscale Devices and Systems Abstracts 38
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A graphene-channel terahertz light-emitting transistor 2017

Graphene 2017: 7th Edition of the European Conference & Exhibition in Graphene and 2D Materials WS1-1900
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DOl
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Initial stage of h-BN growth in diffusion and precipitation method 2017
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DOl
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S. Suzuki, Y. Ogawa, S. Wang, K. Kumakura 1

Initial stage of hexagonal boron nitride growth in diffusion and precipitation method 2016

29th International Microprocesses and Nanotechnology Conference Dig. 11P-11-21
DOl
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Takashi Someya, Hirokazu Fukidome, Hiroshi Watanabe, Takashi Yamamoto, Masaru Okada, Hakuto 95
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68 , WEB , Mar. 19, 2021.

2021

T. Otsu

Graphene plasmonic terahertz laser transistors -concepts, physics, and experiments

XXV Int. Symp. on Nanophysics and Nanoelectronics, vol. 2, pp. 538-539, Nizhny Novgorod, Russia, WEB Online, March 9-12,
2021. (invited)

2021

D. Ogiura

Fast terahertz detection in asymmetric dual-grating-gate graphene-channel FETs

The 7th International Workshop on 2D Materials A3-Foresight Program, Online Web, Feb. 18-19, 2021.

2021




, Web , Dec. 16, 2021. (invited)

2020

T. Otsu

Terahertz current-driven lasing and amplification in graphene-based vdW heterostructures

IEEE 1COPS 2020: 47th IEEE International Conference on Plasma Sciences, Singapore, Singapore, Dec. 6-10, 2020. (invited)

2020

, WEB , Dec. 3-4, 2020.

2020

T. Otsuji

Room temperature amplification of terahertz radiation by grating-gate monolayer graphene-channel transistor structure

IRMMW-THz: 45th Int. Conf. on Infrared, Millimeter, and Terahertz Waves, Buffalo, NY, USA, Nov. 8-13, 2020. (Virtual)
(invited)

2020




H. Sugawara, K. Suwa, H. Fukidome, J. A. Delgado-Notario, A. Satou, and T. Otsuji

Process development and crystal quality evaluation of van der Waals nanocapacitors using graphene/h-BN heterostructures
stacked by a transfer/stacking method

The 6th International Workshop on 2D Materials A3-Foresight Program Abstract Book, Poster-J3, Online WEB, Sep. 24-25, 2020.

2020

T. Otsu

Graphene Flagship Japan-EU International Exchange & Collaborations: Workshop Organizations since 2015 on Graphene and
Related 2D Materials

Graphene Flagship Workshop on Graphene for Research, Innovation and Collaboration Digital Event, Around the World with
Graphene Session, Sept. 24, 2020. (invited)
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, , , Juan Antonio Delgado-Notario, ,

/h-BN

81 , , , Sept. 8-11, 2020.
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T. Otsuji

Terahertz gain and amplification in current-driven metasurfaces of graphene Dirac plasmons

SPIE Photonics Europe, Conf. on Terahertz Photonics, Strasbourg, France, April 1, 2020. (changed to online conference)
(invited)
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T. Otsu

Physics and technology of graphene-based 2D heterostructures for current-injection terahertz lasers and amplifiers (Keynote)

ISNTT2019: International School and Symposium on Nanoscale Transport and phoTonics, Atsugi, Kanagawa, Japan, Nov. 18-22

2019

T. Otsu

Graphene-based van der Waals heterostructures towards a new type of terahertz quantum-cascade lasers (Invited)

5th EU-Japan Flagship Workshop on Graphene and 2D Materials, Palazzo della Carovana, Scuola Normale Superiore, Pisa, Italy,
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M. Ryzhii, V. Ryzhii, T.Otsuji, V. Mitin, and M.S. Shur
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J.A. Delgado-Notario, V. Clerico, E. Diez, J.E. Velazquez-Perez, T. Taniguchi, K. Watanabe, T. Otsuji, and Y.M. Meziani

Asymmetric dual grating gate graphene-FETs for direct detection of THz radiation

RPGR2019: Recent Progress on Graphene and 2D Materials, Matsue, Shimane, Japan, Oct. 7-9

2019
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Concepts of terahertz and infrared devices based on graphene/black phosphorus-arsenic heterostructures
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T. Komiyama, T. Watanabe, S. Morozov, M. Fadeev, V. Utochkin, H. Fukidome, A. Satou, and T. Otsuji,

Realization of the high-performance graphene transistor by controlling the interface between graphene and gate dielectric

RPGR2019: Recent Progress on Graphene and 2D Materials, Matsue, Shimane, Japan, Oct. 7-9

2019

S. Boubanga-Tombet, D. Yadav, A. Satou, W. Knap, V.V. Popov, and T. Otsuji

Terahertz Light Amplification and Lasing in Current-Driven Graphene-Channel Transistor Structures (Keynote)

2D MATERIALS 2019 - International Congress on Graphene, 2D Materials and Applications, Sochi, Russia, 30th Sept.- 04th Oct.

2019

V. Ryzhii, M. Ryzhii, V. Leiman, V. Mitin, T.Otsuji, and M. S. Shur

Graphene/Black Phosphorus-Arsenic Heterostructures and their terahertz and infrared device applications (Keynote)

2D MATERIALS 2019 - International Congress on Graphene, 2D Materials and Applications, Sochi, Russia, 30th Sept.- 04th Oct.

2019




Y. Fuse, A. A. Dubinov, T. Watanabe, V. Ya. Aleshkin, S. V. Morozov, A. Satou, V. Ryzhii, and T. Otsuji

Terahertz plasmonic graphene-channel transistor laser

MTSA2019: 5th International Symposium on Microwave/Terahertz Science and Applications, Busan, Korea, Sept. 30-Oct. 3

2019

M. Ryzhii, T.Otsuji, V. Ryzhii, V. Leiman, V. Mitin, and M.S. Shur

Models of terahertz and infrared devices based on graphene/ black-AsP heterostructures

EMSS2019: 31st European Modeling and Simulation Symposium, Lisbon, Portugal, Sep. 18-20

2019

J.A. Delgado Notario, V. Clerico, E.Diez, J.E. Velazquez Perez, T. Otsuji, and Y.M. Mezian

Asymmetric dual grating gate graphene-based THz detectors

IRMMW-THz2019: International Conference on Infrared, Millimeter, and Terahertz Waves, Paris, France, Sept. 2-6

2019

T. Watanabe, D. Yadav, S. Boubanga-Tombet, A. Satou, A.A. Dubinov, V. Ryzhii, and T. Otsuji

Graphene-based van der Waals heterostructures towards a new type of terahertz quantum-cascade lasers (Invited)

SPIE OPTICS+ Phootnics, Conf. OP412: Terahertz Emitters, Receivers, and Applications X, San Diego, CA, USA, Aug. 11-15

2019




S. Boubanga-Tombet, D. Yadav, A. Satou, W. Knap, V.V. Popov, and T. Otsuji

Current-driven plasmonic instability in graphene metasurfaces for terahertz applications (Invited)

AES2019: 7th Advanced Electromagnetics Symposium, Lisbon, Portugal, July 23-26

2019

S. Boubanga-Tombet, D. Yadav, A. Satou, W. Knap, V.V. Popov, and T. Otsuji

Current-driven plasmonic instability in graphene metasurfaces for terahertz applications (Invited)

META2019: 10th International Conference on Metamaterials, Photonic Crystals and Plasmonics, Lisbon, Portugal, July 23-26

2019

V. Ryzhii, T. Otsuji, and M.S. Shur

Graphene-black Phosphorus/Arsenic heterostructures for novel terahertz and infrared devices (Keynote)

METANANO2019: 9th International Conference on Metamaterials and Nanophotonics, St. Petersburg, Russia, July 15-19

2019

V. Ryzhii, T. Otsuji, M. Ryzhii, V. Leiman, V.E. Karasik, D. Ponomarev, P.P. Matsev, V. Mitin, and M.S. Shur

Graphene/black AsxP1-x heterostructures for terahertz and Infrared devices (Plenary)

RJUSE2019: 8th Russia-Japan-USA-Europe Symp. on Fund. & Appl. Problems of THz Dev. & Technol., Nizhny Novgorod, Russia, July
8-11

2019




T. Otsuji, D. Yadav, S. Boubanga-Tombet, T. Watanabe, A.A. Dubinov, and V. Ryzhii

Graphene-based van der Waals heterostructures towards a new type of terahertz quantum-cascade lasers

RJUSE2019: 8th Russia-Japan-USA-Europe Symp. on Fund. & Appl. Problems of THz Dev. & Technol., Nizhny Novgorod, Russia, July
8-11

2019

T. Otsu

Terahertz current-driven lasing and amplification in graphene-based vdW heterostructures (Invited)

CCMR 2019: Collaborative Conference on Materials Research, the Kintex, Goyang Gyeonggi, South Korea, June 3-7

2019

S. Boubanga-Tombet, W. Knap, A. Satou, D. But, V.V. Popov, and T. Otsuji

Terahertz light amplification stimulated by current-driven plasmon instability in graphene-channel transistors (Invited)

GSMM: 12th Global Symposium onMillimeter Waves, Sendai, Japan, May 22-24

2019

T. Otsuji

Terahertz light emission and lasing in current-driven graphene-based 2D nano- and plasmonic-structures (Keynote)

EuroSciCon Joint Event on Laser Optics, Quantum & Plasma Physics, Stockholm, Sweden, May 5-10

2019




T. Otsuji , S. Boubanga-Tombet, D. Yadav, T. Watanabe, A. Satou, and V. Ryzhii

Terahertz light amplification of stimulated emission of radiation in current-injection graphene channel transistor (Invited)

SPIE Int. Conf. Defence+ Commercial Sensing, Conf.-10982 on Micro- and Nanotechnol. Sens., Sys., Appl. XI, Baltimore, MD,
USA, April 14-18

2019

S. Boubanga-Tombet, W. Knap, D. Yadav, A. Satou, D. but, V.V. Popov, and T. Otsuji

Terahertz light amplification stimulated by current-driven plasmon instability in grating-gate graphene transistor
structures (Invited)

FGTC: French-German Terahertz Conference 2019, Kaiserslautern, Germany, April 2-5

2019

M. Takamura, N. Kumada, S. Wang, K. Kumakura, and Y. Taniyasu

Wide tunability in plasmon reflection by carrier density pattern in graphene

Graphene2019: 9th edition of Graphene Conference series, the Angelicum Congress Center, Rome, Italy, June 25-28

2019

N. Kumada, N. H. Tu, M. Takamura, Y. Ogawa, and S. Suzuki

Plasmonic Response in Graphene under Periodic Carrier Density Modulation

Graphene2019: 9th edition of Graphene Conference series, the Angelicum Congress Center, Rome, Italy, June 25-28

2019
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Terahertz light amplification and lasing in graphene-channel transistor structures (in Japanese, Invited)

64th RAP: Seminar on RIKEN Center for Advanced Photonics, RIKEN Sendai, Japan, Aug. 2

2019
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2019
T. Otsuji

Terahertz light emission and lasing in current-driven graphenebased 2D nano-structures

ISPlasma2019: 11th Int. Symp. on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials, Nagoya
Institute of Technology, Nagoya, Japan, March 18

2019

V. Ryzhii

Vertical Injection in black phophorus-graphene heterostructures for terahertz lasing

1&2DM Conference and Exhibition, Tokyo Big-Site, Tokyo, Japan, Feb. 28

2019




T. Otsu

Graphene-based van der Waals heterostructures towards a new type of quantum-cascade terahertz lasers

1&2DM Conference and Exhibition, Tokyo Big-Site, Tokyo, Japan, Feb. 28

2019

T. Watanabe

Terahertz light emitting and lasing operation in graphene-based haterostructure 2D material systems

The 2nd Internatioal Workshop on 2D Materials A3 Foresight Program, Nanjing University, Nanging, China, Feb. 21

2019

T. Otsu

Graphene optoelectronics and plasmonics for terahertz device applications

The 2nd Internatioal Workshop on 2D Materials A3 Foresight Program, Nanjing University, Nanging, China, Feb. 21

2019

T. Otsuji

Graphene-based 2D-heterostructures for terahertz lasers and amplifiers

SPIE Photonics West, Conference 10917: Terahertz, RF, Millimeter, and Submillimeter-Wave Technology and Applications XII,
San Fransisco, CA, USA, Feb. 5

2019




14 , 4 4 , , , Jan. 9

2019

URSI-C 24 3 , , , Dec. 14

2018

T. Otsu

Terahertz current-driven plasmonic lasing and amplification

WINDS 18: International Workshop on Innovative Nanoscale Devices and Systems, Westin Hapuna Beach Resort, Hawaii, USA, Nov.
28

2018

T. Otsuji

Emission and detection of terahertz radiation in graphene- based 2D electron devices

12th Spanish Conference on Electron Devices, Hospederia Fonseca, Univ. Salamanca, Salamanca, Spain, Nov. 15

2018




T. Otsu

Recent advances in 2D electronic and plasmonic terahertz devices utilizing graphenebased 2D materials

IEEE EDS Mini-Colloquium, Distinguished Lecture, IEEE Electron Device Society Spain Chapter, Hospederia Fonseca,Univ.
Salamanca, Salamanca, Spain, Nov. 13

2018

T. Otsu

Plasmon resonances in 2DEG and their applications to high-speed electron devices

IEEE EDS DL Public Lecture, IEEE EDS Japan Council Chapter, Ito Campus, Kyushu University, Fukuoka, Nov. 8

2018

10F , , Nov. 7

, JR

2018

T. Otsuji

Recent advances in 2D electronic terahertz devices based on graphene-based 2D materials

IEEE Distinguished Lecturer Programme, UniMAP, Perlis, Malaysia, Oct. 11

2018




T. Otsu

Recent advances in 2D electronic and plasmonic terahertz devices based on graphene-based 2D materials

IMESS: IEEE International Microwave, Electron Devices, & Solid-State Circuit Symposium 2018, PSDC, Penang, Malaysia, Oct.
10

2018

V. Ryzhii

Graphene-phosphorene hybrid structures and their applicationa

ICMNE-2018: International Conference on Nano- and Micro-Electronics, the Park-Hotel “ Ershovo” in Zvenigorod, Moscow
Region, Russia, Oct. 3

2018

T. Otsu

Graphene-based 2D heterostructures for terahertz photonic and plasmonic light-sources applications

ICMNE-2018: International Conference on Nano- and Micro-Electronics, the Park-Hotel “ Ershovo” in Zvenigorod, Moscow
Region, Russia, Oct. 3

2018

T. Otsuji

Emission and amplification of terahertz radiation using Dirac fermions and plasmons in graphene

RJUSE: the 7th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, CBF
Nowy Swiat, Warsaw, Poland, Sept. 21

2018




J.A. delgado-Notario

Terahertz detection by bilayer graphene multifinger field effect transistor

RJUSE: the 7th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, CBF
Nowy Swiat, Warsaw, Poland, Sept. 21

2018

A.A. Dubinov

Terahertz plasmon-emitting graphene-channel transistor

RJUSE: the 7th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, CBF
Nowy Swiat, Warsaw, Poland, Sept. 21

2018

M. Ryzhii

Concepts of infrared and terahertz photodetectors based on vertical graphene and HgTe-CdHgTe heterotructures

RJUSE: the 7th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, CBF
Nowy Swiat, Warsaw, Poland, Sept. 18

2018

T. Otsuji

Terahertz light amplification by instability-driven stimulated emission of graphene plasmon polaritons

IRMMW-THz: the 43rd International Conference on Infrared, Millimeter and Terahertz Waves, Nagoya, Aichi, Japan, Sept. 13

2018




V. Ryzhii

Comparison of infrared and terahertz photodetectors based on graphene, CdHgTe, and A3B5 quantumwell heterostructures

PIERS: Progress in Electromagnetics Research Symposium, Toyama, japan, Aug. 4

2018

J.A. Delgado-Notario

Terahertz detection with asymmetric dual grating gate bilayer graphene field-effect-transistor

PIERS: Progress in Electromagnetics Research Symposium, Toyama, japan, Aug. 4

2018

W. Knap

Frequency-tunable terahertz light amplification by current-driven plasmon instabilities in graphene metamaterials

ICPS: 34th International Conference on the Physics of Semiconductors, Le Corum Palais des Congres, Montpellier, France, July
30

2018

T. Otsuji

Terahertz light emission and lasing in graphene under current-injection pumping

European Conf. on Lasers, Optics and Photonics, Prague, Czech Republic, July 16

2018




T. Otsu

Graphene-channel-transistor terahertz amplifier

DRC: the 76th Annual Device Research Conference, UCSB, CA, USA, June 27

2018

J.A. Delgado-Notario

Grating-gated graphene-based heterostructures for detection of Terahertz radiation

Graphene2018, Dresden, Germany, June 27

2018

K. Sugawara

Improved crystallographic high quality of thermally decomposed epitaxial graphene on 6H-SiC

2nd Global Summit & Expo on Laser Optics & Photonics 2018, Rome, Italy, June 15

2018

T. Otsuji

Terahertz light amplification by current-driven plasmon instabilities in graphene

CLEO: Int. Conf. on Lasers and Electro-Optics, San Jose, C, USA, May 16

2018




T. Otsu

Terahertz light emission and lasing in graphene-based vdW 2D heterostructures

the 24th World Nano Conference, Black Hotel Rome, Rome, lItaly, May

2018

T. Otsu

Terahertz light emission and lasing in current-injection graphene-channel transistors

2nd Edition of Graphene & Semiconductors | Diamond, Graphite & Carbon Materials Conference, Las Vegas, NV, USA, April 1

2018

Victor Ryzhii, Talichi Otsuji, Maxim Ryzhii, Vladimir G. Leiman, Dmitry Svintsov, Vladimir Mitin, and Michael S. Shur

Effect of selective doping on characteristics of graphene-van der Waals heterostructure terahertz and infrared detectors

The 38th PIERS: Progress in Electromagnetics Research Symposium, St. Petersburg, Russia, 22-25 May.

2017

Andrey Bylinkin, Dmitry Svintsov, Victor Ryzhii, and Taiichi Otsuji

Resonance tunneling of photons and surface plasmons in graphene-based heterostructures

The 38th PIERS: Progress in Electromagnetics Research Symposium, St. Petersburg, Russia, 22-25 May.

2017




V. Ryzhii, and T. Otsuji

Graphene-based heterostructures: Device concepts and prospects

The 25th International Symposium “ Nanostructures: Physics and Technology” , St. Petersburg, Russia, June 26-30.

2017

T. Otsuji, T. Watanabe, A. Satou, D. Yadav, S. Boubanga-Tombet, T. Suemitsu, and V. Ryzhii

Terahertz light emission in graphene-based active plasmonic metamaterial heterostructures

META"17: the 8th International Conference on Metamaterials, Photonic Crystals and Plasmonics, Incheon, Korea, 25-28 July.

2017

T. Otsuji, D. Yadav, T. Watanabe, S.A. Boubanga-Tombet, V. Ryzhii, A.A. Dubinov, D. Svintsov, M. Ryzhii, V. Mitin, and M.S.
Shur

Broadband terahertz light emission and lasing in graphene-based van der Waals heterostructures

EMN: Energy Materials Nanotechnology Lyon Meeting on 2D Materials, Lyon, France, Aug. 9-11.

2017

J.A. Delgado Notario, V. Clerico, Y.M. Meziani, E. Diez, J.E. Velazquez, T. Taniguchi, K. Watanabe, D. Yadav, and T. Otsuji

Asymmetric dual grating gate bilayer graphene FET for detection of terahertz radiation

IRMMW-THz: 42nd International Conference on Infrared, Millimeter and Terahertz Waves, Cancun, Quintana Roo, Mexco, Aug. 30.

2017




T. Otsu
Shur

i, D. Yadav, T. Watanabe, S.A. Boubanga-Tombet, V. Ryzhii, A.A. Dubinov, D. Svintsov, M. Ryzhii, V. Mitin, and M.S.

Terahertz light emission and lasing in graphene-based heterostructure 2D material systems -theory and experiments

NANOP 2017: International Conference on Nanophotonics and Micro/Nano Optics, Barcelona, Spain, Sept. 13-15.

2017

T. Otsu

Terahertz light emission and lasing in graphene-based vdW 2D heterostructures

RPGR2017: Int. Conf. Recent Progress in Graphene and 2D Materials Research, Singapore, Sept. 19-22.

2017

V. Mitin, V. Ryzhii, M. Ryzhii, T. Otsuji, and M.S. Shur

Infrared and terahertz detectors on graphene van der Waals heterostructures and effect of doping

RJUSE TeraTech 2017: Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices &
Technologies, Rensselaer Polytechnic Institute, Troy, NY, USA, Oct. 1-5.

2017

M. Ryzhii, V. Ryzhii, T. Otsuji, and M.S. Shur

Detection and up-conversion of infrared radiation using van der Waals heterostructures with graphene layers

IEEE COMCAS: International Conference on Microwave, Communications, Antennas and Electronic systems, David Intercontinental
Hotel, Tel Aviv, Israel, Nov. 13-15.

2017




D. Yadav, T. Watanabe, S. boubanga-Tombet, A. Satou, V. Ryzhii, and T. Otsuji

Terahertz light emission and lasing in graphene-based van der Waals 2D heterostructures

WINDS17: 16: 2017 International Workshop on Innovative Nanoscale Devices and Systems, Big Island Hawaii, USA, Nov 26 - Dec.
1.

2017

V. Ryzhii, T. Otsuji, and M.S. Shur

Concepts of infrared and terahertz photodetectors based on van der Waals heterostructures with graphene layers

WINDS17: 16: 2017 International Workshop on Innovative Nanoscale Devices and Systems, Big Island Hawaii, USA, Nov 26 - Dec.
1.

2017

T. Otsu

Emission and detection of terahertz radiation using graphene-based atomically-thin 2D heterostructures

MANA Int. Symp. Dig., pp. S2-21-1-2, Tsukuba, Japan, March 5-7.

2018

T. Otsuji

Terahertz light emission and lasing in graphene-based van der Waals 2D heterostructures

XXI1 International Symposium on Nanophysics and Nanoelectronics, Niznhy Novgorod, Russia, March 12-16.

2018




Ni h-BN X

2018

h-BN/Ni X

2018 65 s s

2018

F. Maeda, M. Takamura, H. Hibino

Very gradual and anomalous oxidation at the interface of hydrogen intercalated graphene/4H-SiC(0001)

ISEG-2017, Nagoya, Nagoya University, 2017 11 22

2017

M. Takamura, N. Kumada, S. Wang, and K. Kumakura

Modulating Plasmons in Graphene by Substrate Modification

ISNTT2017, PWe21, Kanagawa, NTT Atsugi R&D center, Nov. 15.

2017




Y. Ogawa, S. Suzuki, H. Hibino, K. Kumakura

Evolution of graphene alignment on recrystallizing polycrystalline Cu-foil for chemical vapor deposition growth

ISNTT2017, PWe23, Kanagawa, NTT Atsugi R&D center, Nov. 15.

2017

Y. Ogawa, Y. Murata, S. Suzuki, H. Hibino, S. Heun, K. Kumakura

Surface morphology changes of CVD-graphene/Cu{120} induced by post-annealing processes

MNC2017, Korea, Ramada Plaza Jeju Hotel, Nov. 9.

2017

Shengnan Wang, Alice Dearle, Hiroki Hibino, Kazuhide Kumakura

Growth of uniform hexagonal boron nitride film using chemical vapor deposition

JSAP 2018 Spring Meeting, Tokyo, Nishi-waseda Campus, Waseda University,, 2018-03-20.

2018

Alice Dearle, Shengnan Wang, Hiroki Hibino, Kazuhide Kumakura

Growth of uniform hexagonal boron nitride film using chemical vapor deposition

JSAP 2017 Autumn Meeting, Fukuoka, Fukuoka convention center, 2017-09-06.

2017




, , Shengnan Wang,

78 , , , 2017 9 7
2017

78 , , , 2017 9 5
2017

H. Fukidome, K. Omika, Y. Tateno, T. Kouchi, T. Komatani, N. Nagamura, S. Konno, Y. Takahashi, M. Kotsugi, K. Horiba, M.
Suemitsu, M. Oshima

Quantification of Surface Electron Trapping of GaN Transistors by Using Operando Soft X-ray Photoelectron Nanospectroscopy
1SSS-8, 2017.10.26, Tsukuba, Japan

1SSS-8, Tsukuba, Japan, , 2017.10.26.

2017

2017 , , 2017.08.19.

2017




Filimonov Sergey

3C-SiC(111)/Si (110)

78

2017.09.07.

2017

SiC

78

2017.09.07.

2017

2017.11.18.

2017

SiC

72

2017.11.30.

2017




GaN-HEMT

23 , , 2018.01.20.

2018

Kwan-Soo Kim, Hirokazu Fukidome, Maki Suemitsu

Growth of high quality epitaxial graphene by modified hydrogen annealing

65 , , 2018.03.19.

2018

T. Otsu

Graphene-based van der Waals heterostructures for emission and detection of terahertz radiation

SPIE DCS: Int. Conf. on Defense + Commercial Sensing, Conf. on Terahertz Physics, Devices, and Systems X, Baltimore
Convention Center, Baltimore, MD, USA

2016

T. Otsuji

Emission and detection of terahertz radiation in graphene-based van der Waals heterostuctrues

EMN Meeting on Terahertz, Donostia, San Sebastian, Spain

2016




T. Otsu

Emission and detection of terahertz radiation using double-graphene-layered van der Waals heterostuctrues

CMOS-ETR: Int. Symp. on Emerging Technologies Research in Communications, Microsystems, Optoelectronics, and Sensors

2016

T. Otsuji

Emission and detection of terahertz radiation in double-graphene-layered van der Waals heterostuctrues via photon-assisted
plasmonic resonant tunneling

CIMTEC: International Conferences on Modern Materials & Technologies; General physical and chemical properties of Symposium
F, Centro Congressi Hotel Quattrotorri at Best Western, Perugia, ltaly

2016

T. Otsu

Graphene-based van der Waals heterostuctrue plasmonic metamaterials for terahertrz device applications

META 2016: 7th International Conference on Metamaterials, Photonic Crystals and Plasmonics, Torremolinos Congress Center,
Malaga, Spain

2016

S. Boubanga Tombet

Terahertz emission and detection in graphene-based heterostructures

Global Grapheen Forum 2016, Mariella, Viking Line, Stockholm, Sweden

2016




T. Otsu

Graphene-based van der Waals heterostructures for terahertz device applications

IEEE NANO 2016: the 2016 IEEE 16th International Conference on Nanotechnology, Sendai International Conference Center,
Sendai, Japan

2016

T. Otsu

Graphene-based 2D heterostructures for current-injection terahertz lasing

TERA NANO VII: the 7th Int. Symp. on Terahertz Nanoscience, IGESA Center, Porquerolles, France

2016

V. Ryzhii

Detectors of infrared and terahertz radiation based on graphene-van der Waals heterostructures

ICMNE: Int. Conf. on Micro- and Nano-Electronics, The "Ershovo" resort, Zvenigorod, Moscow Region, Russia

2016

S. Boubanga Tombet

Emission and detection of terahertz radiation in graphene/hBN heterostructures

ICMNE: Int. Conf. on Micro- and Nano-Electronics, The "Ershovo" resort, Zvenigorod, Moscow Region, Russia

2016




T. Komatsu

A numerical model for finite-temperature self-energy in doped graphene with electron-electron interaction

Graphene Canada: Graphene & 2D Materials International Conference and Exhibition, Montreal, Quebec, Canada

2016

D. Yadav

Double graphene layer van der Waals heterostructures for terahertz emission and detection

RJUSE: 5th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, Tohoku
Univ., Sendai, Miyagi, Japan

2016

Plasmonic enhancement of terahertz devices efficiency

RJUSE: 5th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of Terahertz Devices & Technologies, Tohoku
Univ., Sendai, Miyagi, Japan

2016

V. Ryzhii

Infrared and terahertz detectors based on graphene-van der Waals heterostructures

WINDS16: 2016 International Workshop on Innovative Nanoscale Devices and Systems, Big Island Hawaii, USA

2016




D. Yadav

A graphene-channel terahertz light-emitting transistor

Graphene 2017: 7th Edition of the European Conference & Exhibition in Graphene and 2D Materials, Barcelona, Catalonia,
Spain

2017

S. Suzuki

Initial stage of hexagonal boron nitride growth in diffusion and precipitation method

29th International Microprocesses and Nanotechnology Conference, ANA Crowne Plaza Kyoto, Kyoto, Japan

2016

S. Suzuki

Growth process of h-BN in diffusion and precipitation method

17th International Conference on the Science and Application of Nanotube and Low-dimensional Materials, Univ. of Vienna,
Austria

2016

h-BN

2017

2017




Ni h-BN

2016

2016

SPring-8 , , 2016.6.7.

2016

H. Fukidome

Operando spectromicroscopy on graphene transistors

Global Graphene Forum, Stockholm, Sweden, 2016.8.22.

2016

2016.9.13.

2016




2016.11.25

2016

36 2016.11.29.

2016

2017.3.2

2017

THz /SiC

ISSP Workshop 2017.3.8

2017




SPring-8 2017.3.21

2017

2
V. Mitin, T. Otsuji, and V. Ryzhii 2020
Jenny Stanford Publishing 1026

Graphene-Based Terahertz Electronics and Plasmonics: Detector and Emitter Concepts

T. Otsuji and V. Ryzhii, Chapt. 1: "Theory and Experiments on THz Devices on Graphene," pp. 3- 2016
35
CRC Press, FL, USA 283

Advances in Imaging and Sensing, Shuo Tang and Daryosh Saeedkia eds.

3
2016-234445 2016
[10]SiC
2016-172296 2016
2016-234444 2016




8

SiC Structure, Semiconductor Device Having SiC Structure, and Process of Forming
the Same

10283594 2019
Semiconductor Device

10217823 2019
Stacked body and electronic device

10529807 2020
Stacked body and electronic device

US-10580869 2020

6851804 2018

6720067 2017

6791723 2018

6675945 2018




Otsuji Laboratory, RIEC, Tohoku University
http://www.otsuji.riec.tohoku.ac.jp/english/index_en.php

(Suzuki Satoru)

(00393744) (24506)

(Takamura Makoto)

(00622250) (92704)

(Fukidome Hirokazu)

(10342841) (11301)

(Maxim Ryzhii V)

(50254082) (21602)

(Satou Akira)

(70510410) (11301)




(Watanabe Takayuki)

(80771807) (11301)
28 11 2
(Tombet Stephane)
(00726911) (11301)
28 12 1
(Tombet Stephane)
(Ryzhii Victor)
(11301)
(Suemitsu Tetsuya)
(11301)
(Suemitsu Maki)
(11301)

(Taniguchi Takashi)

(82108)




(Meziani Yahya M.)

Assoc. Prof.

(Mitin Vladimir)

Distinguished
Prof.

(Shur Michael)

Patrick, Sheridan, Roberts
Prof.

(Popov Vyacheslav V.)

Prof.

(Dubinov Alexander A.)

Senior Researcher

(Knap Wojciech)

Research Director

(Kachorovskii Valentin)

Leading Researcher

(Svintsov Dmitry)

Head of Laboratory,
Senior Researcher




RJUSE: 5th Russia-Japan-USA-Europe Symposium on Fundamental & Applied Problems of [2016 2016
Terahertz Devices & Technologies, Tohoku Univ., Sendai, Miyagi, Japan

Univ. Buffalo, SUNY Rensselaer Polytechnic Inst.

CNRS-Univ. Montpellier

CENTERA, Inst. High-Pressure

Phys., PAS
Inst. Physics for Kotelnikov Inst. Radio Eng. |Bauman-Moscow State Tech.
Microstructures, RAS Electron. univ.

Salamanca University




