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ࠋࡿ࠸࡚ࡋᶆ┠ࢆࡇࡿ࡞㸦COE㸧ࢫࣥࣞࢭࢡ࢚ࣈ࣮࢜ࢱࣥࢭࡢ⏺

ᮾᏛ㟁Ẽ㏻ಙ◊✲ᡤ㝃ᒓ

ᐇ㦂タ㛗ࣥࣆࢫ࣭ࣀࢼ

ᩍᤵ� � ᇼᑿ� ႐ᙪ
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2㸬タࡢ⤌⧊
Organization 

タ㛗           Director 

ᩍᤵ ᇼᑿ� ႐ᙪ�  Professor Yoshihiko Horio 

ඹ㏻㒊  Corporation Section

ᢏ⾡⫋ဨ ᳃⏣  ఀ⧊  Technical Staff Iori Morita 

ᢏ⾡⫋ဨ ᑠ㔝  ຊᦶ  Technical Staff Rikima Ono 

ᢏ⾡⫋ဨ Ṋ⪅� ṇ  Technical Staff Michimasa Musya 

㐠Ⴀጤဨ Steering Committee 

ᩍᤵ ᇼᑿ� ႐ᙪ Professor Yoshihiko Horio 

ᩍᤵ బ⸨  ⱱ㞝 Professor Shigeo Sato 

ᩍᤵ ῝ぢ  ಇ㍜ Professor Shunsuke Fukami 

ᩍᤵ ᖹ㔝� ឡᘪ Professor Ayumi Hirano-Iwata 

ᩍᤵ ᑿ㎷  Ὀ୍ Professor Taiichi Otsuji 

ᩍᤵ ᮎᯇ� ᠇ Professor Kenji Suematsu 

ᩍᤵ 㐲⸨� ဴ㑻 Professor Tetsuro Endoh 

ᩍᤵ ⓑ� ṇᩥ Professor Masafumi Shirai 

ᩍᤵ ▼ᒣ� ᚿ Professor Kazushi Ishiyama 

ᩍᤵ 㰻⸨� ఙ Professor Shin Saito 

ᣑᐇ⾜ጤဨ Extended Executive Committee

ᩍᤵ ᇼᑿ� ႐ᙪ Professor Yoshihiko Horio 

ᩍᤵ  బ⸨� ⱱ㞝�   Professor Shigeo Sato 

ᩍᤵ ῝ぢ  ಇ㍜ Professor Shunsuke Fukami 

ᩍᤵ  ᖹ㔝� ឡᘪ�   Professor Ayumi Hirano-Iwata 

ᩍᤵ  ᑿ㎷� Ὀ୍�   Professor Taiichi Otsuji 

� �
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�㸬௧ � ᖺᗘ䛾◊✲ᡂᯝ䛾䝝䜲䝷䜲䝖
Highlights of Research in FY2021 

タ◊✲㒊⏝◊✲ᐊࡢ௧㸱ᖺᗘࡢ◊✲ᡂᯝࢆࢺࣛࣁࡢグࠋࡍࡲࡋ

㞟✚ᇶ┙ᢏ⾡㛵㐃ࣀࢼ

Nano Integration 

ە 㸦బ⸨ⱱ㞝࣭Ḉᗞᨻኵ࣭ᒣᮏⱥ᫂㸧ࢫࢭࣟࣉ࣭ࢫࣂࢹ✚㞟ࣀࢼ

1DQR�,QWHJUDWLRQ 'HYLFHV DQG 3URFHVVLQJ �6� 6DWR� 0� 6DNXUDED� DQG +� <DPDPRWR�  

(1) ⬻ᆺィ⟬ࡢ࢙࢘ࢻ࣮ࣁ㛤Ⓨࢆ┠ⓗࠊ࡚ࡋከᵝࢆࢫࣝࣃ⤒⚄࡞⌧ࠊࡋᴟప㟁ຊ࡛ືసࡿࡍ

ࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢺࣥࣞ࢝ࣜࡿࢀࡉᵓᡂࡽ࣮ࣥࣟࣗࢽࢢࣥ࢟ࣃࢫ LSI ࠋࡓࡋ〇సࢆ

ᙅ㌿㡿ᇦࢆ⏝ࢢࣟࢼࡿࡍ MOS ᅇ㊰ࡀṇ☜ືసࠊࡇࡿࡍᮏࡀࢡ࣮࣡ࢺࢵࢿධຊಙྕ

ࠋࡓࡋㄆ☜ࡾࡼ㟁Ẽ ᐃࢆࡇࡍ♧ࢆᛂ࡞ከᵝ࡚ࡋ౫Ꮡ

(2) ప࣐ࢬࣛࣉ࣮ࢠࣝࢿ࢚ᏛẼ┦ᡂ㛗ἲ࡚ࡗࡼࡇࡿ࠸⏝ࢆᏛ㔞ㄽẚ⤌ᡂ㏆࠸ Si ❅
⭷ᙧᡂࠊࡶࡿࡍ⬟ྍࢆ⇕㓟 SiO2 ࣝࢺ࣮࣓ࣀࢼᑟయᇶᯈ⾲㠃༙ࡢୗ㒊ࡢ⭷⦖⤯

ཌࡢ Si ❅⭷ࢆሁ✚༙ࡾࡼࡇࡃ࠾࡚ࡏࡉᑟయᇶᯈ⾲㠃ࡢ⇕㓟ࢆᢚไ࡛ࢆࡇࡿࡁᐇ㦂

ⓗ᫂ࠋࡓࡋࡽ

(3) ᶵᲔᏛ⩦୍ࡢ᪉ᘧ࡛ࡿ࠶ᙉᏛ⩦ࡢᑓ⏝ࡢ࢙࢘ࢻ࣮ࣁ㛤Ⓨࢆ┠ⓗࠊ࡚ࡋ≧ែ㑄⛣ࡀ☜⋡ⓗ

Qࠊ࡚࠸࠾ࣝࢹቃࣔ⎔࡞ Ꮫ⩦ࢆฎ⌮ࡿࡍᑓ⏝ᅇ㊰ࢱࢫࢪࣞࢆ㌿㏦࡛ࣞࣝ࣋タィࠊࡋᅇ㊰࣮ࣜࢯ

ࠋࡓࡋࡽ᫂ࢆ㛵ಀࡢ⬟Ꮫ⩦ᛶ๐ῶࡢࢫ

(1) Toward the development of neuromorphic computation hardware, we fabricated a recurrent neural 
network LSI composed of spiking neurons that can reproduce various neuron pulses with ultra-low power 
consumption. We confirmed by electrical measurements that our analog MOS circuit correctly operated in 
the weak inversion region and that the network showed various responses depending on input signal. 

(2) Low-energy plasma chemical vapor deposition method enables the formation of Si nitride film with a 
composition close to stoichiometric ratio, and it is experimentally shown that a nanometer-thick Si nitride 
film under the thermally oxidized SiO2 dielectric film can suppress thermal oxidation of the substrate 
surface. 

(3) Toward the development of a dedicated hardware for reinforcement learning, we investigated the 
relationship between the bit-length of floating-point operations and the learning performance of the 
Q-learning algorithm. 

ە 㸦ᇼᑿ႐ᙪ㸧࣒ࢸࢫࢩ✚㞟ࢢࣥࢸ࣮ࣗࣆࣥࢥࢺࣇࢯ

SoIt &oPSuting ,ntegrated S\steP (<. +orio)  

(1) ┦⤖ྜᆺ࡛ෆ㒊ࢆࢫࢡ࣑ࢼࢲᣢࢵࣜࢡࢧࢆ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝ࡘ

ࡾࡼែ᭦᪂᪉ᘧ≦ࢡ 2 ᒙ࡛ࡅࡔࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽᐇࡿࡍ᪉ἲࢆᥦࠊࢆࢀࡇࠋࡓࡋ

Through Silicon Via  Micro Bump ࡓ࠸⏝ࢆ 3 ḟඖ✚ᒙ LSI ࢆᛶ≉ࡢࡑࡋᐇ࡚ࡋࣉࢵࢳᐇドࡢ

ᐇ㦂࡛☜ㄆࡽࡉࠋࡓࡋᏛ⩦ࢆࢡ࣮࣡ࢺࢵࢿᵓᡂࡓࡋࡢ≉ᛶࢆᅇ㊰ࣞࡾࡼࢱ࣮࣑࢚ࣞࣗࣝ࣋

ホ౯ࠋࡓࡋ

ࡧࡼ࠾ࢫࣂࢹᵝ࣮ࣥࣟࣗࢽࢡࣝࢺ㌶㐨ࣥࣆࢫࡃᇶ࡙ࢫࢡ࣑ࢼࢲ⇕ࠊࡓࡋᥦ࡛ࡲࢀࡇ (2)
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ࣝࢹࣔࣝ࣋ᅇ㊰ࣞ࡞ᚲせࡵࡓࡿࡍᐇ࡚ࡋ㞟✚ᅇ㊰ࠊࢆࣝࢹࣔ⌮ᩘࡢࢫࣂࢹᵝࢹࢫࣉࢼࢩ

ࠋࡓࡋᣑᙇࣝࢹࣔࣝ࣋ࣞࢡ࣮࣡ࢺࢵࢿࡿ࠸⏝ࡵࡓࡿࡍタィࢆࢡ࣮࣡ࢺࢵࢿ⩦Ꮫࠊ

ࢆ๎⩦Ꮫࣥࣛࣥ࢜ࡢࡵࡓࡿࡏࡉ⩦ᐇ㛫㏣ຍᏛࢆࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽ࣮ࣂࢨࣜ (3) 6 ✀㢮

ᥦࡢࡑࠊࡋ᭷ຠᛶࡾࡼࣥࣙࢩ࣮࣑ࣞࣗࢩࢆẚ㍑࣭ホ౯ࠋࡓࡋ

᭱ࡢฟຊ㛵ᩘࡸࢱ࣮࣓ࣛࣃグ᠈㸦ᛂᛶ㸧࡞ᒁᡤⓗࡢ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝ (4)

ࢱ࣮࣓ࣛࣃࣥࢤ㡢ኌㄆ㆑ᛶ⬟ࡢ㛵ಀࣥࣙࢩ࣮࣑ࣞࣗࢩࠊ࡚࠸ࡘᐇ㦂ࡾࡼ᫂ࡋࡽ

ࠋࡓ

(1) We implemented a proof-of-concept chip for a cyclic-updating chaotic neural network reservoir 
(CNNR) integrated circuit using TSV/�bump three-dimensional stacked IC technology. The experimental 
results from the chip confirmed the validity and efficiency of the proposed technique. We also developed a 
full circuit level emulator based on the measurement results to evaluate learning CNNR networks. 

(2) We improved our mathematical model of neuron-like and synapse-like spintronics devices to be 
applicable to integrated circuit and learning neural network designs. Some novel spintronics-based neural 
networks were proposed using the improved model.   

(3) We proposed six online learning algorithms for real-time additional learning of reservoir neural 
networks. Performances of these algorithms were compared through simulations on discrete word 
recognition tasks. 

(4) We clarified the effects of local memory (refractoriness) inside the neuron, and the maximum gain of 
the neuronal output function in the CNNR on word recognition performance through simulations. As a 
result, we found that suitable exponential decay of the internal state improves the performance. 

ᇶ┙ᢏ⾡㛵㐃ࢫࢡࢽࣟࢺࣥࣆࢫ

Spintronics and Information Technology 

ە 㸦῝ぢಇ㍜㸧ࢫࢡࢽࣟࢺࣥࣆࢫ

SSintronics (S. )uNaPi)

ᅛయ୰ࡢ㟁Ꮚࣥࣆࢫࡢ㟁Ⲵࡢ⮬⏤ᗘࢆࡘ࣮ࢠࣝࢿ࢚┬ࡓࡗ㧗ᶵ⬟ࢫࢡࢽࣟࢺࣥࣆࢫ࡞⣲

Ꮚࡢᛂ⏝ࢆ┠ⓗࠊ࠸⾜ࢆ✲◊࡚ࡋ௨ୗࡢᡂᯝࢆᚓ(1)ࠋࡓ 㔞Ꮚࢺࢵࣅᛂ⏝㐺ࡓࡋᅛయ୰

⋠☜ (2)ࠋࡓࡋ♧⣔⤫ⓗࢆᮦᩱࡸᛶ≀ࡿࢀࡉᮇᚅࡀ࣮ࣝࢫࢡࣞࣈᚋࠊᛶ≀ࡢ୰ᚰࣥࣆࢫࡢ

ᒙᵓ㐀࣮ࣜࣇࣝࣈࢲ࡚ࡋᵓ㐀࡞ࡓ᪂ࡢ᥋ྜࣝࢿࣥࢺẼ☢ࢡࢵࢸࢫ࢝ࢺࢫࡓࡋ㐺⏝ᛂࢺࢵࣅ

ࠊᩘࡋᥦࢆ ್ィ⟬ࡢࡑࡾࡼ㛫㡿ᇦ≉ᛶࠊ㛫ᖹᆒ≉ᛶࢆ᫂ࢽࣜࢥࣥࣀ (3)ࠋࡓࡋࡽ

ᙉ☢ᛶయࣟࢸ࣊ࡿ࡞ࡽᵓ㐀㟁ὶࢆᑟධࣥࣆࢫ࡛ࡇࡿࡍ㌶㐨࡚ࡗࡼࢡࣝࢺㄏ㉳ࡿࢀࡉ᪂ወ

Wi-Fi (4)ࠋࡓࡋⓎぢ࣭ᐇドࢆᜏᖖᅇ㌿ࡢᵓ㐀ࣥࣆࢫࣝࣛ࢝ࡿ࠶࡛㇟⌧ࢫࢡࢽࣟࢺࣥࣆࢫ ࡢ 2.4 
GHz ࿘Ἴᩘᖏࡢ㟁☢Ἴඹ㬆ࡿࡍ㧗࿘Ἴࢫࢡࢽࣟࢺࣥࣆࢫ⣲Ꮚࢆ㛤Ⓨࢆࢀࡑࠊࡋ㐃⤖ࡓࡋᵓ㐀

LEDࠊ࠸⾜ࢆᐇ㦂ࡶ࡛ࡢቃⓎ㟁⎔ࡿࡅ࠾ ☢ᙉࢽࣜࢥࣥࣀ (5)ࠋࡓࡋᡂຌࡇࡿࡏࡉⅬⅉࢆ

ᛶ Mn3Sn ࡢẼ㍺㏦≉ᛶ☢ࠊẼ≉ᛶ☢ࠊᬗᵓ㐀⤖ࡢ⭷ⷧ Mn-Sn ⤌ᡂ౫Ꮡᛶࠊ ᗘ౫Ꮡᛶࢆヲ⣽

 ᐃࠊࡋ␗ᖖ࣮ࣝ࣍ຠᯝ➼ࣝ࢝ࢪ࣏ࣟࢺࡢ≀ᛶࡀỴࡿࡲᶵᵓ㛵ࡿࡍ㔜せ࡞▱ぢࢆᚓࣕࢪ (6)ࠋࡓ

ࣜࢸࢫࣄ㟁ὶㄏ㉳ࡿ࠸࡚ࢀࡽ࠸⏝ࡃᗈ࡚ࡋᐃ㔞 ᐃᡭἲ࡞౽⡆ࡢ⏝Ᏺ㇂┦స࣭࣮࢟ࢫࣥࢩࣟ

ᥦࢆゎᯒᡭἲ࠸ࡋṇࠊࡋࡽ᫂ࢆせ⣲ࡿ࠸࡚ࢀࡉࡈぢ㐣࡚࠸࠾ゎᯒࡢᐇ㦂ࢺࣇࢩࣉ࣮ࣝࢫࢩ

(7)ࠋࡓࡋ ᆶ┤☢⏺ᐜ᫆㍈ࢆ᭷ࢡࢵࢸࢫ࢝ࢺࢫࡿࡍ☢Ẽࣝࢿࣥࢺ᥋ྜࡢ☢ሙࡸ㟁ὶᑐࡿࡍ

㛫ᖹᆒᛂ⟅≉ᛶࢆ⣔⤫ⓗホ౯ࡢࡑࠊࡋ≉ᛶࢆỴࡿࡵ≀⌮ⓗ࡞ᶵᵓࢆ᫂(8)ࠋࡓࡋࡽ ேᕤࣗࢽ

ࡉᮇᚅࡀ⏝ࡢ࡚ࡋࢫࣉࢼࢩேᕤືᏊࣀࢼ࣮ࣝ࣍ࣥࣆࢫࡿࢀࡉᮇᚅࡀ⏝ࡢ࡚ࡋ࣮ࣥࣟ

Ⓨ≉ᛶࡢືᏊࠊࡿࡍ㢮ఝᇶᮏືసࡢ⥙ᅇ㊰⤒⚄ࠊࡋస〇ࢆᵓ㐀ࡓࡋ⤖㐃ࢆࢱࢫ࣓ࣜࣔࡿࢀ

ࠊࡋ㛵᥋ྜࣝࢿࣥࢺ㧗ᛶ⬟☢Ẽࡢࡅᑟయୡ௦ྥ༙࣒࣮ࣟࢺࢫࢢࣥ࢜ (9)ࠋࡓࡋᐇドࢆⓎไᚚࡢ
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✚ᒙᵓ㐀ࡢタィࡿࡼ⦆㛫ࡢไᚚࠊࡾࡼ┤ᚄ 10 nm ࡚࠸࠾⣲Ꮚࡿୗᅇࢆ 10 ns ௨ୗࣝࣃࡢ

⏝ࢆࢺࢵࣅ⋠☜ࡿ࡞ࡽ᥋ྜࣝࢿࣥࢺẼ☢ࢡࢵࢸࢫ࢝ࢺࢫ (10)ࠋࡓࡋᐇドࢆసືࡳ᭩㎸ࡢ࡛ࢫ

ࠋࡓࡋᡂຌཎ⌮ᐇドࡢ⩦ᶵᲔᏛ࣐ࣥࢶࣝ࣎ࠊ࠸

Our research activities aim at realizing low-power functional spintronic devices. The outcomes in the last 
fiscal year are as follows: (1) Summarizing physical properties and potential materials for qubit 
applications with spin centers, (2) proposing double-free-layer stochastic magnetic tunnel junction for 
probabilistic bit applications and clarifying the physical mechanism governing the time-domain and 
time-averaged properties, (3) discovering a persistent rotation of chiral-spin structure in non-collinear 
antiferromagnet driven by current-induced spin-orbit torque, (4) demonstrating the energy harvesting of 
Wi-Fi band signal using series connected spintronic oscillators, (5) elucidating the critical factors that 
govern the topological properties of non-collinear antiferromagnetic Mn3Sn thin film through a systematic 
measurement of the crystalline structure, magnetic properties and magnetotransport properties, (6) 
revealing a missing factor in the analysis of current-induced hysteresis loop measurement that is used to 
quantify the Dzyaloshinskii-Moriya interaction, (7) clarifying the physical mechanism governing the 
time-averaged response of the stochastic magnetic tunnel junction with respect to magnetic field and 
current, (8) demonstrating a nonvolatile control of oscillation properties in an artificial structure consisting 
of spin Hall nano-oscillators as an artificial neuron and memristors as an artificial synapse, (9) establishing 
a device technology to extend nonvolatile magnetic tunnel junction to angstrom semiconductor generation 
while keeping high performance, and (10) demonstrating Boltzmann machine learning using a probabilistic 
bits with stochastic magnetic tunnel junctions. 

ە ㉸ࢻࣥࣂࢻ࣮ࣟࣈಙྕฎ⌮㸦ᑿ㎷Ὀ୍㺃బ⸨㸧

Ultra-Broadband Signal Processing (T. Otsuji and A. Satou)

ᮏ◊✲ᐊ࡛ࡔࡲ࠸ࠊࡣᮍ㛤ᣅ࡞㟁☢Ἴ㡿ᇦ࡛࣑ࣜࡿ࠶Ἴ࣭ࢶࣝ࣊ࣛࢸἼᖏࡢᢏ⾡ࢆ㛤ᣅࠊࡋḟ

ୡ௦ࡢሗ㏻ಙ࣭ィ ࣒ࢸࢫࢩᛂ⏝ࢆࡇࡿࡍ┠ⓗࠊ࡚ࡋIII-V ᪘ྜ≀༙ᑟయࡧࡽ࡞Ⅳ⣲

ྠ⣲య༢ཎᏊᮦᩱࢆ࢙ࣥࣇࣛࢢᮦᩱ⣔ࡢ࡞ࣥࣔࢬࣛࣉࠊ࠸⏝࡚ࡋ᪂ື࠸ࡋసཎ⌮ࡢᑟධࡼ

ࠋࡿ࠸࡚ࡋᣦ┠ࢆฟࡢ࣒ࢸࢫࢩᅇ㊰ࢫࣂࢹἼ㟁Ꮚࢶࣝ࣊ࣛࢸἼ࣭࣑ࣜ㞟✚ᆺࡢ᪂つࠊ࡚ࡗ

⾡ᢏࢢࣥࢪ࣮࣓ศග࣭ࡢࡵࡓࡢᏳᚰᏳࡸ࣒ࢸࢫࢩ㉸㧗㏿↓⥺㏻ಙࡓࡋ⏝ᛂࢆࡽࢀࡑࠊࡽࡉ

ᡂᯝࡢ௨ୗࠊࡣᮏᖺᗘࠋࡿ࠸࡚ࡋ᥎㐍ࢆ㛤Ⓨ✲◊ࡿࡍ㛵⾡ಙྕฎ⌮ᢏࢻࣥࣂࢻ࣮ࣟࣈ㉸ࡢ࡞

ࠋࡓᚓࢆ

1. ฟࡢ࣮ࢨ࣮ࣞࢶࣝ࣊ࣛࢸ㟁ὶὀධᆺࡿࡼ࢙ࣥࣇࣛࢢ

� Ⅳ⣲ཎᏊࡢⅣ⣲ᮦᩱ㸸ࠊࡣ࢙ࣥࣇࣛࢢ㟁Ꮚ࣭ṇᏍࡀ᭷ຠ㉁㔞ࢆᾘኻࡋ┦ᑐㄽⓗ Dirac ⢏Ꮚࡋ

࡚࡞␗≉ࡢ࡞࠺⯙ࡿග㟁Ꮚ≀ᛶࢆ᭷ࠊࡾ࠾࡚ࡋክࡢග㟁Ꮚࢫࣂࢹᮦᩱ࡚ࡋὀ┠࠸࡚ࢀࡉ

࣮ࢨ࣮ࣞࢶࣝ࣊ࣛࢸ㟁ὶὀධᆺࡿࡼ⌮సཎື࠸ࡋ᪂ࡿࡍᚓ፹㉁ࢆ࢙ࣥࣇࣛࢢࠊࡣࠎᡃࠋࡿ

ࢆᵓ㐀ࢺ࣮ࢤ㠀ᑐ⛠㔜ᅇᢡ᱁Ꮚࡢ⮬⊃ࠊࡵ㐍ࢆ㛤Ⓨࡢ⾡ᢏࢫࢭࣟࣉ࣭ࢫࣂࢹࡢࢱࢫࢪࣥࣛࢺ

᭷ࡿࡍヨస⣲Ꮚࠊࡾࡼᐊ ୗ࡛ࣥࣔࢬࣛࣉᏳᐃᛶࢆ⏤᮶᭱ࡿࡍᚓ㸷㸣ࢶࣝ࣊ࣛࢸࡢᖏ

㸹ᅜ㝿㆟ᣍᚅㅮ₇ࢫ࣮ࣜࣜࢫࣞࣉ .㸦2020.07ࡓࡋᡂຌቑᖜࢺ࣮ࣥࣞࣄࢥ 16 ௳㸧ࠋ

2. 㛤Ⓨࡢฟ⣲Ꮚ᳨ࢶࣝ࣊ࣛࢸ࣭ࢡࢵࢽࣔࢬࣛࣉ

InGaAs ࢤࡢග㉳㟁ᅽࠊࡵ㐍ࢆ㛤Ⓨࡢฟ⣲Ꮚ᳨ࢶࣝ࣊ࣛࢸ࣭ࢡࢵࢽࣔࢬࣛࣉࡿࡍ᭷ࢆࣝࢿࣕࢳ

ࣥࣔࢬࣛࣉࡀ㟁ὶ㠀⥺ᙧᛶࢻ࣮࢜ࢲࡿࡍ㉳ᅉࢢࣥࣜࢿࣥࢺ㟁Ꮚࠊ࡚࠸࠾᪉ᘧࡋฟࡳㄞࢺ࣮

ὶయ㠀⥺ᙧᛶ㔜␚୕͇ࡓࢀࡉḟඖᩚὶຠᯝ͇ࠊࢆṇࢺ࣮ࢤ㟁ᅽ༳ຍ࡚ࡗࡼⓎ⌧᳨ࠊࡏࡉฟឤ

ᗘࢆᚑ᮶ࡢ㈇ࢺ࣮ࢤ㟁ᅽ༳ຍ୍ࡶࡾࡼ᱆ྥୖࡇࡿࡏࡉᡂຌࠋࡓࡋ

  The goal of our research is to explore the terahertz frequency range by creating novel integrated electron 
devices and circuit systems. III-V- and graphene-based active plasmonic heterostructures for creating new 
types of terahertz lasers and ultrafast transistors are major concerns.  By making full use of these 
world-leading device/circuit technologies, we are developing future ultra-broadband wireless 
communication systems as well as spectroscopic/imaging systems for safety and security. The followings 
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are the major achievements in 2020FSY. 

1. Creation of graphene-based current-injection terahertz lasers 

  Graphene, a monolayer sheet of honeycomb carbon crystal, exhibits unique carrier transport properties 
owing to the massless and gapless energy spectra, which is expected to break through the limit on 
conventional device operating speed/frequency performances. Towards the creation of novel 
current-injection graphene THz laser-transistors, we developed a graphene laser-transistor featured with our 
original asymmetric dual-grating gates demonstrating coherent amplification of THz radiation with the 
maximal gain of 9� at room temperature promoted by graphene plasmon instabilities driven by dc-channel 
current flow (Press-released on July 2020). 

2. Development of plasmonic THz detectors 

  Regarding the InGaAs-channel plasmonic THz detector, we demonstrated that the "3D rectification 
effect", where the diode current nonlinearity associated with the electron tunneling is superimposed onto 
the plasmonic hydrodynamic nonlinearities, can take place by applying a positive gate bias voltage in the 
gate-readout configuration of the photovoltage and succeeded in  drastic enhancement of the detector 
responsivity by one order of magnitude. 

ە 㔞Ꮚࢫࣂࢹ㸦ሯ᭸ᘅ㸧

4uantuP 'eYice (T. OtsuNa)

ᮏ◊✲ᐊ࡛ࠊࡣ᪂࠸ࡋሗฎ⌮ࠊ㏻ಙࡓࡅྥᇶ┙◊✲ࠊ࡚ࡋேᕤⓗస〇ࠊไᚚࡓࡋᅛయ

ᒁᡤ㟁ࡢᵓ㐀୰ࣀࢼᅛయࠋࡿ࠸࡚ࡵ㐍ࢆ✲◊ࡢ⏝ᛂࢫࣂࢹࡧࡼ࠾ࠊᛶゎ᫂≀ࡿࡅ࠾ᵓ㐀ࣀࢼ

Ꮚ≧ែࡢ㟁Ẽⓗ࡞⢭ᐦ㧗㏿ ᐃࠊไᚚᢏ⾡ࢆ㥑ࠊࡾࡼࡇࡿࡍᅛయࣀࢼᵓ㐀ࡿࡅ࠾≀⌮⌧

⾜ࢆ㛤Ⓨࠊ✲◊ࡢࢫࣂࢹࠊᮦᩱ࠸ࡋ᪂ࡓࡋ⏝άࢆ㟁Ꮚ≀ᛶࡿࡅ࠾ᵓ㐀ࣀࢼᅛయࠊࡋゎ᫂ࢆ㇟

ࠋࡿ࠸࡚ࡗ

(1) ᅛయࣀࢼᵓ㐀୰ࡢᒁᡤ㟁Ꮚ≧ែࢆゎ᫂ࡋά⏝ࠊࡵࡓࡿࡍᒁᡤⓗ࡞㟁Ꮚ≧ែ┤᥋ⓗࢭࢡ

ࡓࡋ⏝άࢆᏛᡭἲ⛉ࢱ࣮ࢹࠊࡸᨵⰋࡢ⾡㧗࿘Ἴ ᐃᢏࠋࡿ࠸࡚ࡋ㛤Ⓨࢆไᚚᡭἲࠊᐃ ࡿࡁ࡛ࢫ

ゎᯒ➼ࠊᒁᡤⓗ࡞㟁Ꮚ≧ែࢆ㧗⢭ᗘࡘ㧗㏿ ᐃࠊไᚚࡿࡍᡭἲࠋࡓࡗ⾜ࢆ✲◊࡚࠸ࡘ

(2) 㟁Ẽⓗ⢭ᐦ㧗㏿ ᐃᡭἲࢆά⏝ࠊࡾࡼࡇࡿࡍᅛయࣀࢼᵓ㐀ࡿࡅ࠾ࢫࣂࢹᒁᡤ㟁Ꮚ≧ែ

㟁Ꮚࡿࡅ࠾᪂ᮦᩱࠊࡸࢫࢡ࣑ࢼࢲ༢୍㟁Ꮚࡿࡅ࠾ࢫࣂࢹࢺࢵࢻᑟయ㔞Ꮚ༙ࠋࡓࡋᐃ ࢆ

≀ᛶࡢࡑ࡚࠸ࡘヲ⣽ࢆゎ᫂ࠋࡓࡋ

(3) ༙ᑟయ㔞Ꮚࢺࢵࢻ୰ࡢ㟁Ꮚࠊࡣࣥࣆࢫ㔞Ꮚሗฎ➼ࡓࡅྥ㔞Ꮚࡢࢺࢵࣅೃ⿵ࡀ✲◊࡚ࡋ㐍

➼ࢺࢵࣅᑟయ㔞Ꮚ༙ࠊ࡚ࡋ⏝άࢆ⾡⢭ᐦ㧗㏿ ᐃ࣭ไᚚᢏࡢᒁᡤ㟁Ꮚ≧ែࡣࠎᡃࠋࡿ࠸࡚ࢀࡽࡵ

ࢸࢫࢩ㔞Ꮚࠊࡶ✲◊ࡿࡍ㛵ࡋฟࡳㄞࠊస᧯ࢺࢵࣅ㔞Ꮚࠋࡓࡗ⾜ࢆ✲◊ࡢࢫࣂࢹ㔞Ꮚࡢ

ࠋࡓࡗ⾜ࢆ✲◊ࡓࡅྥࣉࢵ࣮ࣝࢣࢫࡢ࣒

We are exploring interesting properties of solid-state nanostructures utilizing precise and high-speed 
electric measurement and control techniques. We are also developing materials and devices using 
nanostructures. Our research activities in FY 2021 are the following. 

(1) We developed electronic measurement and control methods of local electronic states in nanostructures 
utilizing semiconductor quantum dots. We improved the methods with high-frequency techniques and data 
informatics approaches. 

(2) We measured local electronic and spin states in nanostructures utilizing sensitive electronic 
measurement techniques. We revealed the detail of local electronic states in quantum dot devices and new 
materials. 

(3) We studied semiconductor quantum bits for future quantum information processing. We worked on 
quantum bit operations and readout and developed techniques for scale-up of quantum systems. 
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ᇶ┙ᢏ⾡㛵㐃ࢫࣂࢹศᏊྜ⼥࢜ࣂ࣭ࣀࢼ

Nano-Bio Hybrid Molecular Devices 

ە 㸦ᖹ㔝ឡᘪ㸧ࢫࣂࢹศᏊྜ⼥࢜ࣂ࣭ࣀࢼ

1ano-Bio +\brid 0olecular 'eYices㸦A. +irano-,Zata㸧

ᚤ⣽ຍᕤᢏ⾡࣭࢜ࣂ᭷ᶵᮦᩱࠊࡾࡼྜ⼥ࡢ㧗ḟሗฎ⌮ࡿࡍ⬟ྍࢆᵝ࡞ࠎศᏊࣂࢹ

ࣟࢺࢡ࢚ࣞ࢜ࣂࡿࡍ⏝ᛂ➼ࢢࣥࢽ࣮ࣜࢡࢫ≀⸆ࢆ⾡ᑟయᚤ⣽ຍᕤᢏ༙ࠋࡍᣦ┠ࢆ㛤Ⓨࡢࢫ

ᅛࠊࡆୖࡾసࢆᅇ㊰⤒⚄࡚ࡗࢆ⬊⣽ࡓࡁ⏕ࠊ㛤Ⓨࢫࣂࢹࡃᇶ࡙᭷ᶵᮦᩱࠊࡸ✲◊ࡢࢫࢡࢽ

యᇶᯈୖ⬻ᶵ⬟ࢆᵓᡂࢆ✲◊ࡿࡍ࠺ࡼࡋ㐍ࡣࢫࣂࢹࡢࡽࢀࡇࠋࡿ࠸࡚ࡵሗ㏻ಙࢸࢫࢩ

ࠋࡿ࠸࡚ࡋᣦ┠ࢆࡇࡿࡍ⌧ᐇ࡚ࡋ⾡᪂ᢏࡢࡵࡓࡢᗣ♫ࠊࡾ࠶࡛⬟ྍྜ⤖࣒

(1) ⭷ᖹ⾜᪉ྥࡢ㟁ᅽ༳ຍ࣭ ᐃࡿࡍ⬟ྍࢆ᪂࠸ࡋேᕤ⣽⬊⭷ࡢ࣒࣮࢛ࣇࢺࢵࣛࣉᵓ⠏

⣽⬊⭷ࢆᶍࡓࡋ⬡㉁ศᏊ⭷୰ࢡࣃࣥࢱ⭷ࡢ➼ࣝࢿࣕࢳࣥ࢜㉁ࢆໟᇙࡓࡋேᕤ⣽⬊⭷⣔ࠊࡣ

1962 ᖺࡢ࡚ࡵึࡢሗ࿌௨᮶ࢡࣃࣥࢱ⭷ࠊ㉁ࡢᶵ⬟ᛶホ౯ࡢࡵࡓࡢඃࡓࢀ⭷⣔࡚ࡋᗈࢀࡽ࠸⏝ࡃ

㟁ࡁྥࡿࡍ┤⭷ࠊࡣᶵ⬟ホ౯ࡢࣝࢿࣕࢳࣥ࢜ࡓࢀࡉໟᇙேᕤ⣽⬊⭷⣔ࠊᚑ᮶ࠋࡓࡁ࡚

ᅽࢆ༳ຍࡓࡋ㝿ほ ࡿࢀࡉ⭷㈏㏻᪉ྥࡢ㟁ὶࢆグ㘓ࠋࡓࡁ࡚ࢀࢃ⾜࡛ࡇࡿࡍᡃࣥࢱ⭷ࠊࡣࠎ

ࢆ༳ຍࡢࡇࠊࡋ╔ࢆᖹ⾜㟁ᅽࠖ⭷ࠕ㟁ᅽࡢࡁྥ࡞⾜ᖹ⭷ࠊ࡚ࡋ᪂ᶵ㍈ࡢᶵ⬟ホ౯ࡢ㉁ࢡࣃ

ࡢࣝࢿࣕࢳࣥ࢜ࡿࡼᖹ⾜㟁ᅽ⭷ࠊᯝ⤖ࡢࡑࠋࡓࡳヨࢆᵓ⠏ࡢ࣒࣮࢛ࣇࢺࢵࣛࣉ⭷ࡿࡍ⬟ྍ

㛤ཱྀಁ㐍ࠊࡸ᭷ᶵࣀࢼ⢏Ꮚ࡛ྵ࣮ࣥࣞࣛࣇࡿ࠶᭷⭷ࡿࡅ࠾ගㄏ㉳⭷㈏㏻㟁ὶࡢቑᖜຠᯝࡗ࠸

ࡿࢀࡉቑᙉ࡚ࡗࡼᖹ⾜㟁ᅽ⭷ࡀ㈏㏻㟁ὶ⭷ࠊࡣᯝ⤖ࡢࡽࢀࡇࠋࡓࡋぢฟࢆ㇟⌧࠸ࡋ᪂ࡃࡓ

ࠋࡿ࠶ᡂᯝ࡛࡞㔜せࡿࡀ⧄ᡂࡢࢫࣂࢹ᪂つࠊࡾ࠾࡚ࡋ♧ࢆไᚚᵝᘧ࠸ࡋ᪂࠺࠸

(2) ࡢ⬟ᅇ㊰ᶵ⤒⚄ࡓ࠸⏝ࢆຍᕤᇶᯈࣟࢡ࣐ in vitro ᵓᡂ

ࢺࢵࢿ࡞ᕫ⤌⧊ⓗ⮬ࡿࡼ⬊⣽⤒⚄ࡓࡁ⏕࡚࠸⏝ࢆࢫࣂࢹὶయࣟࢡ࣐ࡸຍᕤᇶᯈࣟࢡ࣐

⤒⚄⬻ࠕᏛ⾡ኚ㠉㡿ᇦ◊✲(B)࣭㈝◊⛉ࠊ࡚ࡋࢥࡢࡘ㸯ࢆ⾡ᢏࡿࡍไᚚேᕤⓗࢆᙧᡂࢡ࣮࣡

ඹⴭࡢ㛫࣮ࣂ࣓ࣥࡢࢺࢡ࢙ࢪࣟࣉᙜヱࠋࡓࡆୖࡕ❧ࢆࠖࢢࣥࢸ࣮ࣗࣆࣥࢥ࢜ࣂࣛࣝࢭࢳ࣐ࣝ

ㄽᩥ࡚ࡋᅜ㝿ㄅ Electrochemistry ⬊⣽⤒⚄ࡓࡋᇵ㣴ຍᕤᇶᯈୖࣟࢡ࣐ࠊࡣㄽᩥ࡛ࡓࡋ⾲Ⓨ

ࠋࡓࡋ㛤Ⓨࢆ⾡㟁ᴟᢏ࠸ࡋ᪂ࡢࡵࡓࡿࡍ༳ຍࢆ่⃭࡞ᒁᡤⓗ࡚ࡋᑐ

(3) ゎ᫂ࡢ⏝ẅ⳦సࡿࡼࣝࣈࣂࣀࢼ㛤Ⓨ㸭ࡢࢧࣥࢭࢫ࢞ࡓ࠸⏝ࢆᵓ㐀యࢫ࣮࣏ࣛࣀࢼ

㓟ࣥࢱࢳ㸦TiO2㸧᳨ࢆ⭷ⷧࣈ࣮ࣗࢳࣀࢼฟ፹యࡿࡍ㧗ឤᗘࢆࢧࣥࢭࢫ࢞㛤Ⓨ࣮ࣗࢽࠋࡓࡋ

㓟Ⅳ⣲୍࡞ᚤ㔞ࡿࢀࡲྵ୰ࢫ࢞ΰྜࠊࡾࡼᑟධࡢᶵᲔᏛ⩦ゎᯒࡃᇶ࡙ࢡ࣮࣡ࢺࢵࢿࣝࣛ

㓟Ⅳ⣲ࠊࡓࡲࠋࡓࡋᡂຌࡇࡿࡍ⢭ᗘ᳨࡛ฟࡢ௨ୖ➼ྠࢧࣥࢭ㟁ẼᏛᘧࡢᕷ㈍ࠊࢆ

㸦CO2㸧ࢫ࣮࣏ࣛࣀࢼࠊࢆࢫ࢞ᵓ㐀య࡛ࢼ࣑ࣝࢫ࣮࣏ࣛࡿ࠶㸦Al2O3㸧ⷧ⭷ࢱࣝࣇ㏻ࡋ⏕ᡂ

ࡓࡏࡉ CO2ࣝࢹࣔࠊࡀࣝࣈࣂࣀࢼ⣽⳦ࡢ⭠⳦ᑐ࡚ࡋẅ⳦ຠᯝࣝࣈࣂࣀࢼࠊࡘࠊࡋࡽࡓࡶࢆ

Ỉ୰࡛⏕ᡂࡿࢀࡉάᛶ㓟⣲ࡀẅ⳦ᐤࢆࡇࡿࡍぢฟࠋࡓࡋ

Our research activities focus on development of sophisticated molecular-scale devices through the 
combination of well-established microfabrication techniques and various soft materials, such as 
biomaterials and organic materials. 

(1) We developed a new measurement system for artificial lipid bilayer membranes, in which a lateral 
voltage was introduced as a new input in addition to the traditional transmembrane voltage. We 
demonstrated that the new system could effectively modulate the ion-channel activity and the performance 
of hybrid devices based on fullerene-doped bilayer membranes. 

(2) In collaboration with a member of the newly launched Grant-in-Aid for Transformative Research Area 
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(B) ³Multicellular Neurobiocomputing´ (MEXT KAKENHI), we developed a novel microelectrode 
technology to deliver localized stimulation to cultured neuronal networks grown on microfabricated 
substrates. 

(3) We developed a TiO2 nanotube-based gas sensor for precisely detecting trace amounts of CO in a gas 
mixture. We also confirmed the bactericidal activity of nanobubbles generated using porous alumina films. 
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�㸬タ䛾άື
Global Activities 

�㸫� 国際ඹྠ◊✲ &O( oI ,nternational 5esearcK &ollaboration

� ᅜ㝿ඹྠ◊✲ᣐⅬฟᴗ㸦ᖹᡂࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼ 17 ᖺᗘ㹼21 ᖺᗘ≉ูᩍ⫱◊✲⤒

21ࠊ࡚ࡋ┙ᇶࢆ᥇ᢥ㸧࡚ࡋ㈝ ୡ⣖ồࡿࢀࡽࡵ㧗ᗘ࡞ሗ㏻ಙࢆᐇ⌧ࣀࢼࠕࠊࡵࡓࡿࡍ

㞟✚ᢏ⾡ࡢ㏣ồᒎ㛤 ⏝ᛂࡢ⌮ሗฎ❧☜ࡢ⾡ไᚚᢏࣥࣆࢫࠕࠊࠖ ᵓ㐀ࣀࢼศᏊࠕࠊࠖ

ࡢࠖ⏝ᛂ⌧ᐇࡢ⌮ሗฎࡿࡼ 3 ᮏࢆᰕᤣࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼࠊ࠼ሗࡇࠊࢫࣂࢹ

✲◊ᅜ㝿ඹྠࡢࡵࡓࡿࡍ⌧ᐇࢆࡽࢀࡇࠊࡶࡿࡍ᥎㐍ࢆᵓ⠏ࡢ࣒ࢸࢫࢩሗࡓ࠸⏝ࢆࢀ

యไࢆᵓ⠏ࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼࠊࡋศ㔝ࡢୡ⏺ࡿࡅ࠾ COE ࠋࡿ࠸࡚ࡋᣦ┠ࢆ❧☜ࡢ
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�WK ,QWHUQDWLRQDO :RUNVKRS RQ
1DQRVWUXFWXUHV 	 1DQRHOHFWURQLFV

࣒࢘ࢪ࣏ࣥࢩ国際ࡓࡋᐇ㦂タ࡛㛤ദࣥࣆࢫ࣭ࣀࢼ

,nternational S\PSosiuP +eld in /1S�5,(&

5,(& 6\PSRVLXP RQ 6SLQWURQLFV 
➨1ᅇ 㸸2005ᖺ2᭶8-9᪥ ➨2ᅇ 㸸2006ᖺ2᭶15-16᪥
➨3ᅇ 㸸2007ᖺ10᭶31᪥-11᭶1᪥ ➨4ᅇ 㸸2008ᖺ10᭶9-10᪥
➨5ᅇ 㸸2009ᖺ10᭶22-23᪥ ➨6ᅇ 㸸2010ᖺ2᭶5-6᪥�

➨7ᅇ 㸸2011ᖺ2᭶3-4᪥  ➨8ᅇ 㸸2012ᖺ2᭶2-3᪥
➨9ᅇ 㸸2012ᖺ5᭶31᪥-6᭶2᪥ ➨10ᅇ㸸2013ᖺ1᭶15-16᪥
➨11ᅇ㸸2013ᖺ1᭶31᪥-2᭶1᪥ ➨12ᅇ㸸2014ᖺ6᭶25-27᪥
➨13ᅇ㸸2015ᖺ11᭶18-20᪥ ➨14ᅇ㸸2016ᖺ11᭶17-19᪥
➨15ᅇ㸸2017ᖺ12᭶13-14᪥ ➨16ᅇ㸸2019ᖺ1᭶9-10᪥
➨17ᅇ : 2019ᖺ12᭶3-6᪥            ➨18ᅇ㸸2021ᖺ11᭶5-30᪥

,QWHUQDWLRQDO :RUNVKRS RQ 1DQRVWUXFWXUH 	 1DQRHOHFWURQLFV
➨1ᅇ 㸸2007ᖺ11᭶21-22᪥ ➨2ᅇ 㸸2010ᖺ3᭶11-12᪥
➨3ᅇ 㸸2012ᖺ3᭶21-22᪥ ➨4ᅇ 㸸2013ᖺ3᭶7-8᪥
➨5ᅇ 㸸2014ᖺ3᭶5-7᪥ ➨6ᅇ 㸸2015ᖺ3᭶2-4᪥
➨7ᅇ 㸸2016ᖺ3᭶1-3᪥ ➨8ᅇ 㸸2017ᖺ3᭶6-7᪥
➨9ᅇ 㸸2018ᖺ3᭶1-2᪥ ➨10ᅇ㸸2019ᖺ3᭶6-7᪥
➨11ᅇ㸸2021ᖺ3᭶1-2᪥ ➨12ᅇ㸸2022ᖺ3᭶14-15᪥

5,(&�&16, :RUNVKRS RQ 1DQR 	 1DQRHOHFWURQLFV� 6SLQWURQLFV 
DQG 3KRWRQLFV
➨1ᅇ㸸2009ᖺ10᭶22-23᪥

5,(& ,QWHUQDWLRQDO 6\PSRVLXP RQ BUDLQ )XQFWLRQV DQG BUDLQ 
&RPSXWHU 
➨1ᅇ㸸2012ᖺ11᭶15-16᪥ ➨2ᅇ㸸2014ᖺ2᭶21-22᪥
➨3ᅇ㸸2015ᖺ2᭶18-19᪥ ➨4ᅇ㸸2016ᖺ2᭶23-24᪥
➨5ᅇ㸸2017ᖺ2᭶27-28᪥  ➨6ᅇ㸸2018ᖺ2᭶1-2᪥
➨7ᅇ㸸2019ᖺ2᭶22-23᪥ ➨8ᅇ㸸2020ᖺ2᭶13-15᪥
➨9ᅇ㸸2020ᖺ12᭶5᪥ ➨10ᅇ: 2022ᖺ2᭶18-19᪥

�－� 国際シンポジウム開催 ,nternational S\PSosiuP 

➨ ��� ᅇ㟁Ẽ㏻ಙ◊✲ᡤ国際࣒࢘ࢪ࣏ࣥࢩ

➨ � ᅇࣥࣛࣥ࢜��国際ࣉࢵࣙࢩࢡ࣮࣡ࢫࢡࢽࣟࢺࣥࣆࢫ�

�VW 2QOLQH 5,(& ,QWHUQDWLRQDO :RUNVKRS RQ 6SLQWURQLFV

῝ぢ�ಇ㍜�
6KXQVXNH )8.$0, 

㛤 ദ ᪥㸸௧ 3 ᖺ 11 ᭶ 5 ᪥㸦㔠㸧㹼30 ᪥㸦ⅆ㸧㸦26 ᪥㛫㸧

㛤ദሙᡤ㸸ࣥࣛࣥ࢜㛤ദ

ᮏ࣮࣡2004ࠊࡣࣉࢵࣙࢩࢡ ᖺ௨㝆ࡰᖺ 1 ᅇ࡛ࢫ࣮࣌ࡢ㛤ദࡓࡁ࡚ࡋ RIEC International 

�QG 5,(& 6\PSRVLXP RQ 6SLQWURQLFV�
0J2�EDVHG 0DJQHWLF 7XQQHO -XQFWLRQ�
/HIW� $OEHUW )HUW �UHFHLYHG ���� 1REHO
3UL]H LQ 3K\VLFV�� 5LJKW� 5XVVHO
&RZEXUQ
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Workshop on Spintronics ࢆᅔ㞴ࡢᑐ㠃㛤ദࡢ࡛⚝ࢼࣟࢥࡣᅇࠊࡾ࠶࡛ࡢࡶࡓࡋ㛤ദ࡚ࡋ⎔୍ࡢ

㚷ࠊึ࡚ࡳ ࡢ࡛ࡲࢀࡇࠋࡓࡋ㛤ദ࡛࡚ࣥࣛࣥ࢜ࡵ 17 ᅇࡢᑐ㠃࡛ࢺࣥ࣋⠏ࡓࡁ࡚ࡆୖࡁ▱ྡ

ᗘࢆ⥔ᣢࡢࣥࣛࣥ࢜ࠊࡽࡀ࡞ࡋ≉ᚩࢆά࡚ࡗࢸࢽ࣑ࣗࢥࢫࢡࢽࣟࢺࣥࣆࢫ࡚ࡋᐇࡢࡾ

ࡣ㆟ࠋࡓࡋࢆᕤኵ࡞࠺ࡼࡢ௨ୗ㛤ദ᪉ἲࠊࡵࡓࡿࡍ⏬ࡿ࠶ 11 ᭶ 18 ᪥㛤ദࣛࡓࡋ

11ࠊࣥࣙࢩࢵࢭࣈ ᭶ 5 ᪥ࡽබ㛤ࡢࣥࣙࢩࢵࢭࢻ࣐ࣥࢹࣥ࢜ࡓࡋ 2 㒊ᵓᡂࢵࢭࣈࣛࠋࡓࡋ

ࡣࣥࣙࢩ PI ⪅✲◊ⴭྡࡢࢫࣛࢡ 6 ᣢࡀ㞟୰ຊ࡚ࡋ⏝᥇ࢆᙧᘧࣥࣙࢩࢵ࢝ࢫࢹࣝࢿࣃࡿ࡞ࡽྡ

ࢆ㛤ദ㛫࠺ࡼࡿࡍ⥆ 1.5 㛫㝈ᐃ୍ࠊࡋ᪉ྛࡣࢶࣥࢸࣥࢥࢻ࣐ࣥࢹࣥ࢜ PI ◊ⱝᡭࡓࡋᣦྡࡀ

ࡿࡼ⪅✲ 15㹼40 ศ⛬ᗘࡢ◊✲⤂ࡢᣍᚅㅮ₇࡛࢜ࢹࣅᵓᡂࠋࡓࡋ

㌶㐨ゅ㐠ືࡢ㟁Ꮚࠊࢫࢡ࣑ࢼࢲ☢ࡿࡍㄏ㉳ࡀࢡࣝࢺ㌶㐨ࣥࣆࢫࠊࡣࢡࢵࣆࢺ࡞ࡓࢀࢃᢅ

㔞ࡢᶵ⬟ᛶ⣲Ꮚࡢᛂ⏝ࠊᙉ☢ᛶࡢࢫࢡࢽࣟࢺࣥࣆࢫ᪂ᒎ㛤᭱ࠋࡿ࠶࡛࡞᪂ࡘୡ⏺ࣉࢵࢺ

࡞άⓎ࡚࠸ࡘ᪉ྥᛶࡁࡍ㛤ᣅࡀࢸࢽ࣑ࣗࢥᚋࠊࡶࡿࢀࡉඹ᭷ࡀᡂᯝ✲◊ࡢࣝ࣋ࣞ

㆟ㄽࢀࡇࠋࡓࢀࡉ࡞ࡀຍࠊ࠼ḟ௦ࢆᢸ࠺ⱝᡭ◊✲⪅ࡢㅮ₇࡛ᵓᡂࣙࢩࢵࢭࢻ࣐ࣥࢹࣥ࢜ࡓࢀࡉ

ࠋࡓࡗ࡞ࡢࡶࡿ࠶ࡢࡾᐇࡶほⅬ࡛࠺࠸᥀ேᮦⓎࠊࡣࣥ

ཧຍ⪅ྜࡣィ 417 32ࠊ࠼ᩘࢆྡ ࠸ཧຍࡈ⏕Ꮫࠊ⪅⾡ᢏࠊ⪅✲◊ࡢࡃከ㠀ᖖࡽᆅᇦᅜࡢ

ࡣᩘ⥲ࢫࢭࢡࡢࢪ࣮࣌ࢻ࣐ࣥࢹࣥ࢜ࡓࡲࠋࡓ࠸ࡔࡓ 2021/11/25 Ⅼ࡛ࡢ 510 ᅇ㐩ࡇࠋࡓࡋ

ࠊࡋពࢆࡇࡓࡋ⫈どࢆ⏬ື࡚ࡋࢫࢭࢡࢪ࣮࣌ࢻ࣐ࣥࢹࣥ࢜ᖹᆒ㸯ᅇ௨ୖࡀ⪅ཧຍྛࡣࢀ

ࠋࡿ࠶࡛ࡢࡶࡿ࠼ࡀ࠺ࡀࡉ㧗ࡢὀ┠ᗘࡢࢶࣥࢸࣥࢥ

➨ ��� ᅇ㟁Ẽ㏻ಙ◊✲ᡤ国際࣒࢘ࢪ࣏ࣥࢩ

➨ �� ᅇ�⬻ᶵ⬟⬻ᆺィ⟬ᶵ㛵ࡿࡍ㏻◊国際࣒࢘ࢪ࣏ࣥࢩ�

7KH ��WK 5,(& ,QWHUQDWLRQDO 6\PSRVLXP RQ %UDLQ )XQFWLRQV DQG 
%UDLQ &RPSXWHU

బ⸨� ⱱ㞝�
6KLJHR 6$72 

㛤 ദ ᪥㸸௧ 4 ᖺ 2 ᭶ 18 ᪥㸦㔠㸧㹼19 ᪥ (ᅵ)㸦2 ᪥㛫㸧

㛤ദሙᡤ㸸ࣥࣛࣥ࢜㛤ദ

ᮏ༙ࠊࡣ࣒࢘ࢪ࣏ࣥࢩᑟయᕤᏛࠊィ⟬ᶵᕤᏛࢺࢵ࣎ࣟࠊᕤᏛᩘࠊ⌮ᕤᏛࠊ⬻⏕⌮Ꮫࠊ⚄⤒⛉

Ꮫࠊᚰ⌮≀⌮Ꮫࠊ㠀⥺ᙧ≀⌮Ꮫࡓࡗ࠸㛵㐃ศ㔝ࡽᗈࢆ⪅✲◊ࡃ㞟ࠊࡵ⬻ᶵ⬟ࡸ⬻ᆺィ⟬ᶵ

㛵᭱ࡿࡍ㏆ࡢᡂᯝ࣭ືྥࠊ࡚࠸ࡘศ㔝ࡢᇉ᰿ࢆ㉸࡚࠼◊✲Ⓨ⾲㆟ㄽࢆࡇ࠺⾜ࢆ┠ⓗ࡚ࡋ

⏬࣭タ❧ࠋࡓࢀࡉᅇࡀ 10 ᅇ┠࡛ࠊࡾ࠶௧ 4 ᖺ 2 ᭶ 18 ᪥㹼19 ᪥㛤ദࠊ࣓࢝ࣜࠋࡓࢀࡉ

ࡽࢫࣥࣛࣇࠊࣥࢹ࣮࢙࢘ࢫࠊࣥ࣌ࢫࠊ㡑ᅜࠊࢲࢼ࢝ 8 33ࠊ࠼㏄ࢆ⪅ᾏእᣍᚅㅮ₇ࡢྡ ཱྀࡢ௳

㢌Ⓨ⾲ࠋࡓࢀࢃ⾜ࡀ๓ᅇᘬࡁ⥆ࡁ 2 ᗘ┠ࣥࣛࣥ࢜ࡢ㛤ദࠊࡀࡓࡗ࡞ศ㔝ࢆ㉸࡚࠼᭷ព⩏࡞

㉁ᛂ⟅ࡀάⓎࠊࢀࢃ⾜Ꮫ㝿ⓗ࡞ᅜ㝿ὶࡢᶵࢆᥦ౪ࡿࡍάẼࡗ࡞࣒࢘ࢪ࣏ࣥࢩࡿࢀࡩ࠶

ࠋࡓ
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➨ ��� ᅇ㟁Ẽ㏻ಙ◊✲ᡤ国際࣒࢘ࢪ࣏ࣥࢩ

➨ �� ᅇࣀࢼ�ᵓ㐀࣭ࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼ㛵ࡿࡍ国際࣮࣡ࢡ

�ࣉࢵࣙࢩ

��WK ,QWHUQDWLRQDO :RUNVKRS RQ 1DQRVWUXFWXUHV 	 
1DQRHOHFWURQLFV

ᖹ㔝� ឡᘪ�
$\XPL +,5$12�,:$7$ 

㛤 ദ ᪥㸸௧ 4 ᖺ 3 ᭶ 14 ᪥㸦᭶㸧㹼15 ᪥㸦ⅆ㸧㸦2 ᪥㛫㸧

㛤ദሙᡤ㸸ࣥࣛࣥ࢜㛤ദ

➨12ᅇࣀࢼᵓ㐀ࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼ㛵ࡿࡍᅜ㝿࣮࣡ࡀࣉࢵࣙࢩࢡ௧4ᖺ3᭶14᪥㸦᭶㸧

㹼15 ᪥㸦ⅆ㸧ࡢ 2 ᪥㛫࡚ࣥࣛࣥ࢜ࠊࡾࡓࢃ㛤ദࠊࢶࢻࠋࡓࢀࡉ୰ᅜ࡚ࡋࡑࠊ᪥ᮏࡢࡽ

ィ㸵௳ࡢᣍᚅㅮ₇2ࠊࢀࢃ⾜ࡀ ᪥㛫ࡢᘏཧຍேᩘࠊ⪅✲◊ࠊࡣᏛ⏕ࡵྵࢆ࡞ 55 ࠋࡓ࠼ᩘࢆྡ

ᖺᗘࣥࣛࣥ࢜ࡁ⥆ᙧᘧ࡛ࡢ㛤ദ࢜ࣂ࣭ࣀࢼࠊࡀࡓࡗ࡞⼥ྜศ㔝ࡢⓎᒎ㈨ࠊࡿࡍ㟁Ꮚ

ᕤᏛࠊ⾲㠃⛉Ꮫࠊ⏕≀⛉Ꮫࠊᮦᩱ⛉Ꮫ➼ࡢከᵝ࡞ศ㔝ࡿࡼ⪅✲◊ࡢከࡢࡃㅮ₇ࠊࢀࡉ࡞ࡀάⓎ

ࡢỈ⣲⏕ᡂࡢᵓ㐀య࡛ࣈ࣮ࣗࢳࣀࢼࣥࢱࢳ㓟ࡓ࠸⏝ࢆගゐ፹ᛂࠊ≉ࠋࡓࢀࡉᒎ㛤ࡀウㄽ࡞

ᐇ⌧ࠊ᭷ᶵᑟ㟁ᛶศᏊࣝࢥࣀࢼࡓ࠸⏝ࢆᵓ㐀ࢆ㊊ሙࡿࡍ⣽⬊ᇵ㣴ࡢᐇ⌧ࣟࢡ࣐࣭ࣀࢼࠊຍ

ᕤᢏ⾡ேᕤ⬡㉁ศᏊ⭷ࡽྜ⼥ࡢᡂࡿ᪂ወࡢ࣒࣮࢛ࣇࢺࢵࣛࣉࢢࣥࢩࣥࢭ࢜ࣂᡂࠊ

ᾘ⚄⤒ࢫ࢙ࣇ࣮ࢱࣥ㐺⏝ྍ⬟࡞㟁ᴟࡢࣞ㛤Ⓨࠊಶࡢࠎ⣽⬊ᑐࡿࡍ㟁ẼᏛⓗࣀࢼ

㠀ᖖࡓࡗ࠸ࠊ⏝ᛂࣝ࢝ࢹ࣓࢜ࣂࡢᵓ㐀యࣈ࣮ࣗࢳࣀࢼࣥࢱࢳ㓟ࠊ㛤Ⓨࡢ⾡ᢏࢢࣥࢪ࣮࣓

ࡌឤࡃᙉࢆᑗ᮶ᛶⓎᒎᛶࡿࡅ࠾ศ㔝ࡢࡽࢀࡇࠊࢀࡉ࡞ࡀ⾲Ⓨࡢෆᐜࡿࡀࡓࡲ㡿ᇦ࠸ᖜᗈ

ࢃ⾜άⓎࡾࡼ᪥㡭ࡶὶࡢ㛫࡛⪅✲◊ࡿࢃಀࣉࢵࣙࢩࢡᮏ࣮࣡ࠊࡓࡲࠋࡓࡗ࠶࡛ࡢࡶࡿࡏࡉ

ࠋࡿࢀࡉᮇᚅࡀⓎᒎࡢࠎ┈ᚋࡢศ㔝ྜ⼥࢜ࣂ࣭ࣀࢼࠊࡾ࠾࡚ࢀ

12
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3URJUDP 
Feb. 1� 

9:30 - 9:35 Opening Remarks 

A. Hirano-Iwata (Tohoku Univ., Japan) 

---- Special Session 1 (Chairs: Y. Katori, H. Yamamoto) ---- 

"The 1st Symposium on Multicellular Neurobiocomputing (1)" 

9:35 - 9:55 [SS1-1] The launch of �Multicellular Neurobiocomputing� 

H. Yamamoto, Y. Katori, T. Matsui, Y. Masamizu (Tohoku Univ., Japan) 

9:55 - 10:25 [SS1-2 (Invited)] Modeling mean-field neuronal responses of the visual cortex 

T. Netoff, A. Kiani, G. Ghose (Univ. Minnesota, U.S.A.) 

10:25 - 10:55 [SS1-3 (Invited)] Perceptron-like learning rules mediate a plastic response to stressors 

in corticotropin-releasing hormone neurons of the hypothalamus 

W. Nicola, T. Fuzesi, J. Bains (Univ. Calgary, Canada) 

10:55 - 11:05 Break (10 min) 

11:05 - 11:25 [SS1-4] Reservoir based sensory and motor processing models for multicellular 

neurobiocomputing 

Y. Katori (Future Univ. Hakodate, Japan) 

11:25 - 11:45 [SS1-5] Spatiotemporal activity in the biological neural network: properties, 

functions, and potential applications 

T. Matsui (Okayama Univ., Japan) 

11:45 - 12:05 [SS1-6] Development of techniques to construct novel brain
s neural circuits 

Y. Masamizu, T. Ebina, Y. Tanaka, M. Negishi-Kato, H. Onoe, S. Takeuchi, M. 

Matsuzaki (Doshisha Univ., Japan) 

12:05 - 13:30 Lunch Break 

--- Special Session 2 (Chair: M. Kimura) --- 

"Brain-like Integrated System: Device, Circuit, System, etc." 

13:30 - 13:50 [SS2-1 (Session Invited)] Demonstrations on synaptic operations of ferroelectric-gate 

field-effect transistors 

S.-M. Yoon (Kyung Hee Univ., Korea) 

13:50 - 14:10 [SS2-2 (Session Invited)] IMA;2: A CGRA with interface to neuromorphic and 

stochastic computing 

Y. Nakashima (NAIST, Japan) 

1414



14:10 - 14:25 [SS2-3] Multi-domain spiking neural network on analog neuromorphic hardware 

R. Oshio, A. Sawada, M. Kimura, R. Zhang, Y. Nakashima (NAIST, Japan) 

14:25 - 14:45 [SS2-4] Neuromorphic systems using thin-film memcapacitors 

M. Kimura (Ryukoku Univ., Japan) 

14:45 - 15:00 [SS2-5] Analog memristor using amorphous metal-oxide thin-film devices 

D. Makioka, S. Shiomi, E. Iwagi, Y. Ishisaki, T. Katagiri, M. Kimura (Ryukoku Univ., 

Japan) 

15:00 - 15:30 Break (30 min) 

---- Special Session 3 (Chairs: Y. Masamizu, T. Matsui) ---- 

"The 1st Symposium on Multicellular Neurobiocomputing (2)" 

-----------------------------------------------
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Feb. 19

--- Special Session 4 (Chair: S. Sato) --- 

"Spintronics-based edge computing hardware fundamentals" 

10:00 - 10:30 [SS4-1 (Invited)] Massively parallel probabilistic computing through MRAM 

K. Camsari, J. Kaiser, S. Datta, W. A. Borders, H. Ohno, S. Fukami (UC Santa 

Barbara, U.S.A.) 

10:30 - 10:50 [SS4-2] Spiking neuron circuit and efficient CMOS reservoir computing 

S. Sato, S. Moriya, S. Ono, Y. Kanke, H. Yamamoto, Y. Horio, Y. Yuminaka, J. 

Madrenas (Tohoku Univ., Japan) 

10:50 - 11:05 [SS4-3] Design of an energy-efficient binarized CNN accelerator using an 

appropriate schedule of intra-data life time 

T. Oka, D. Suzuki, T. Hanyu (Tohoku Univ., Japan) 

11:05 - 14:00 Lunch Break 

--- General Session 1 (Chairs: Y. Horio, S. Moriya) --- 

14:00 - 14:15 [GS1-1] Feasibility of neuromorphic wetware using configurable polymer networks 

N. Hagiwara, Y. Amemiya, J. E. Ali, T. Asai, M. Akai-Kasaya (Hokkaido Univ., 

Japan) 

14:15 - 14:30 [GS1-2] A co-design environment for computational models and circuits using 

PyLTSpice and its application to circuit design for reinforcement learning using 

reservoir computing 

Y. Shishido, K. Kawazoe, K. Tamai, Y. Katori, H. Tamukoh, O. Nomura, T. Morie 

(Kyushu Inst. Technol., Japan) 

14:30 - 14:45 [GS1-3] Numerical simulation for VLSI implementation of reinforcement learning 

using reservoir computing 

K. Tamai, K. Kawazoe, Y. Shishido, Y. Katori, H. Tamukoh, O. Nomura, T. Morie 

(Kyushu Inst. Technol., Japan) 

14:45 - 15:00 [GS1-4] A situation-dependent navigation system by brain-inspired neural networks 

with hippocampus, prefrontal cortex, and amygdala functions 

A. Mizutani, Y. Tanaka, H. Tamukoh, Y. Katori, K. Tateno, T. Morie (Kyushu Inst. 

Technol., Japan) 

15:00 - 15:15 [GS1-5] Artificial cerebellum implemented on an FPGA for real-time adaptive 

motor control 

Y. Shinji, O.Hirotsugu, Y. Hirata (Chubu Univ., Japan) 
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15:15 - 15:30 [GS1-6] Development of a robot control system mimicking biological nervous 

system functions 

K. Morishita, Y. Takei, K. Saito (Nihon Univ., Japan) 

15:30 - 15:45 [GS1-7] Controlling chaotic bipolar-disorder system by reduced-region-of-orbit 

feedback method 

H. Doho, S. Nobukawa, H. Nishimura, N. Wagatsuma (Kochi Univ., Japan) 

15:45 - 16:00 [GS1-8] Extracting nonlinear latent dynamics of neurons using replica exchange 

particle Markov chain Monte Carlo method 

H. Inoue, T. Omori (Kobe Univ., Japan) 

16:00 - 16:15 [GS1-9] Temporal modulations of neural sequential patterns in a multiple-timescale 

network 

T. Kurikawa (Kansai Medical Univ., Japan) 

16:15 - 16:35 Break (20 min) 

--- General Session 2 (Chair: S. Sato) --- 

16:35 - 16:55 [GS2-1 (Invited)] Physical reservoir computing frameworks utilizing optical or spin-

wave dynamics 

A. Hirose, H. Numata, J. B. Héroux, T. Yamane, D. Nakano, G. Tanaka, R. Nakane 

(Univ. Tokyo, Japan) 

16:55 - 17:15 [GS2-2 (Invited)] Flexible real-time display of SNN hardware architecture execution

B. Vallejo, C. Nader, J. Madrenas, M. Zapata, S. Moriya, S. Sato (Polytechn. Univ. 

Catalonia, Spain) 

17:15 - 17:45 [GS2-3 (Invited)] Unsupervised representation learning in brain-like neural networks 

with Bayesian-Hebbian synaptic mechanisms 

P. Herman, N. B. Ravichandran, A. Lansner (KTH Royal Inst. Technol., Sweden) 

  

17:45 - 17:50 Closing Remarks 

Y. Horio, S. Sato (Tohoku Univ., Japan) 
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Program

March 14 (Monday)

Red: Local time in Japan (JST)
Blue: UTC
[ Germany: UTC+1, China: UTC+8 ]

17:00 ~ 17:05 Opening Remarks
8:00 ~ 8:05 Ayumi Hirano-Iwata1,2

(1Research Institute of Electrical Communication, Tohoku University, Sendai, 
Japan, 2Advanced Institute for Materials Research, Tohoku University, Sendai, 
Japan)

(Chair: Teng Ma)
17:05 ~ 17:50 Titania nanotubes in photocatalytic H2 generation
8:05 ~ 8:50 Patrik Schmuki

(Department of Materials Science WW-4, LKO, Friedrich-Alexander University of 
Erlangen-Nuremberg, Erlangen, Germany)

17:50 ~ 18:20 The Scaffold of molecular nanocoils composed of organic conducting materials,
8:50 ~ 9:20 and its electromagnetic properties with AC magnetic field

Yoko Tatewaki1, Tsuyoshi Minami2, Sadafumi Nishihara3, Tomoyuki Akutagawa4,
Takayoshi Nakamura5

(1Tokyo University of Agriculture and Technology, Koganei, Japan, 2The
University of Tokyo, Tokyo, Japan, 3Hiroshima University, Hiroshima, Japan,
4Tohoku University, Sendai, Japan, 5Hokkaido University, Sapporo, Japan)

18:20 ~ 18:50 RT atomic layer deposition of aluminum silicate and SiO2 multiple layers for ion 
9:20 ~ 9:50 sorption

Fumihiko Hirose
(Yamagata University, Yonezawa, Japan)

18:50 ~ 19:10 Break
9:50 ~ 10:10
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(Chair: Ayumi Hirano-Iwata)
19:10 ~ 19:40 Reconstitution of membrane proteins into a micropatterned model membrane
10:10 ~ 10:40 Fuko Kueda1, Fumio Hayashi2, Kenichi Morigaki1,3

(1Graduate School of Agricultural Science, Kobe University, Kobe, Japan,
2Graduate School of Science, Kobe University, Kobe, Japan, 3Biosignal Research 
Center, Kobe University, Kobe, Japan)

19:40 ~ 20:10 Control of quenching efficiency in lipid bilayers on graphene oxide
10:40 ~ 11:10 Jocelyn Lau Min Yuan1, Kensaku Kanomata2, Fumihiko Hirose2, Ryugo Tero1

(1Toyohashi University of Technology, Toyohashi, Japan, 2Yamagata University, 
Yonezawa, Japan)

20:10 ~ 20:40 Nanopore intelligent sensing towards single peptide sequencing
11:10 ~ 11:40 Yi-Lun Ying, Xinyi Li, Hongyan Niu, Yi-Tao Long

(State Key Laboratory of Analytical Chemistry for Life Science, School of 
Chemistry and Chemical Engineering, Nanjing University, Nanjing, China)

March 15 (Tuesday)

Red: Local time in Japan (JST)
Blue: UTC
[ Germany: UTC+1, China: UTC+8 ]

(Chair: Daisuke Tadaki)
17:00 ~ 17:45 Shape-changing and conformable electrode arrays for peripheral nerve interfaces
8:00 ~ 8:45 Lukas Hiendlmeier1, Francisco Zurita1, Tetsuhiko Teshima2, Leroy Grob1, Fulvia 

Del Duca1, Bernhard Wolfrum1

(1Neuroelectronics, ZEITlab, Munich Institute of Biomedical Engineering, 
Department of Electrical and Computer Engineering, Technical University of 
Munich, Munich, Germany, 2Medical & Health Informatics Laboratories, NTT 
Research Incorporated, Sunnyvale, CA, USA)

17:45 ~ 18:15 Electrochemical nano-imaging of vascular model and stem cell differentiation
8:45 ~ 9:15 Hitoshi Shiku1,2, Yuji Nashimoto1,3, Kosuke Ino1,2

(1Graduate School of Engineering, Tohoku University, Sendai, Japan, 2Graduate 
School of Environmental Studies, Tohoku University, Sendai, Japan, 3Frontier 
Research Institute for Interdisciplinary Sciences, Tohoku University, Sendai, Japan)

Program

March 14 (Monday)

Red: Local time in Japan (JST)
Blue: UTC
[ Germany: UTC+1, China: UTC+8 ]

17:00 ~ 17:05 Opening Remarks
8:00 ~ 8:05 Ayumi Hirano-Iwata1,2

(1Research Institute of Electrical Communication, Tohoku University, Sendai, 
Japan, 2Advanced Institute for Materials Research, Tohoku University, Sendai, 
Japan)

(Chair: Teng Ma)
17:05 ~ 17:50 Titania nanotubes in photocatalytic H2 generation
8:05 ~ 8:50 Patrik Schmuki

(Department of Materials Science WW-4, LKO, Friedrich-Alexander University of 
Erlangen-Nuremberg, Erlangen, Germany)

17:50 ~ 18:20 The Scaffold of molecular nanocoils composed of organic conducting materials,
8:50 ~ 9:20 and its electromagnetic properties with AC magnetic field

Yoko Tatewaki1, Tsuyoshi Minami2, Sadafumi Nishihara3, Tomoyuki Akutagawa4,
Takayoshi Nakamura5

(1Tokyo University of Agriculture and Technology, Koganei, Japan, 2The
University of Tokyo, Tokyo, Japan, 3Hiroshima University, Hiroshima, Japan,
4Tohoku University, Sendai, Japan, 5Hokkaido University, Sapporo, Japan)

18:20 ~ 18:50 RT atomic layer deposition of aluminum silicate and SiO2 multiple layers for ion 
9:20 ~ 9:50 sorption

Fumihiko Hirose
(Yamagata University, Yonezawa, Japan)

18:50 ~ 19:10 Break
9:50 ~ 10:10
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18:15 ~ 18:45 Anodic TiO2 nanotubes for biomedical applications
9:15 ~ 9:45 Anca Mazare1,2, Patrik Schmuki1,3,4

(1Department of Materials Science WW-4, LKO, Friedrich-Alexander University 
of Erlangen-Nuremberg, Erlangen, Germany, 2Advanced Institute for Materials 
Research, Tohoku University, Sendai, Japan, 3Regional Centre of Advanced 
Technologies and Materials, Olomouc, Czech Republic, 4Department of Chemistry, 
Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia)

18:45 ~ 19:05 Break
9:45 ~ 10:05

(Chair: Ryugo Tero)
19:05 ~ 19:35 Artificial cell membrane systems for controlling intramembrane voltages
10:05 ~ 10:35 Ayumi Hirano-Iwata1,2

(1Research Institute of Electrical Communication, Tohoku University, Sendai, 
Japan, 2Advanced Institute for Materials Research, Tohoku University, Sendai, 
Japan)

19:35 ~ 20:05 Breakdown of the Nernst-Einstein relation in carbon nanotube porins
10:35 ~ 11:05 Zhongwu Li

(School of Mechatronic Engineering, China University of Mining and Technology, 
Xuzhou, China)

20:05 ~ 20:30 Non-raft membrane domain formation in cholesterol-containing lipids bilayers: 
11:05 ~ 11:30 polyunsaturated lipid domains

Mervin Wei Shern Goh, Ryugo Tero
(Toyohashi University of Technology, Toyohashi, Japan)
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18:15 ~ 18:45 Anodic TiO2 nanotubes for biomedical applications
9:15 ~ 9:45 Anca Mazare1,2, Patrik Schmuki1,3,4

(1Department of Materials Science WW-4, LKO, Friedrich-Alexander University 
of Erlangen-Nuremberg, Erlangen, Germany, 2Advanced Institute for Materials 
Research, Tohoku University, Sendai, Japan, 3Regional Centre of Advanced 
Technologies and Materials, Olomouc, Czech Republic, 4Department of Chemistry, 
Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia)

18:45 ~ 19:05 Break
9:45 ~ 10:05

(Chair: Ryugo Tero)
19:05 ~ 19:35 Artificial cell membrane systems for controlling intramembrane voltages
10:05 ~ 10:35 Ayumi Hirano-Iwata1,2

(1Research Institute of Electrical Communication, Tohoku University, Sendai, 
Japan, 2Advanced Institute for Materials Research, Tohoku University, Sendai, 
Japan)

19:35 ~ 20:05 Breakdown of the Nernst-Einstein relation in carbon nanotube porins
10:35 ~ 11:05 Zhongwu Li

(School of Mechatronic Engineering, China University of Mining and Technology, 
Xuzhou, China)

20:05 ~ 20:30 Non-raft membrane domain formation in cholesterol-containing lipids bilayers: 
11:05 ~ 11:30 polyunsaturated lipid domains

Mervin Wei Shern Goh, Ryugo Tero
(Toyohashi University of Technology, Toyohashi, Japan)

�㸬◊✲ᡂᯝ㸦௧㸱ᖺᗘ㸧
Research Abstracts

� $ 㞟✚ᇶ┙ᢏ⾡㛵㐃ࣀࢼ

1ano Integration 

$� 㸦బ⸨ⱱ㞝࣭Ḉᗞᨻኵ࣭ᒣᮏⱥ᫂㸧ࢫࢭࣟࣉ࣭ࢫࣂࢹ✚㞟ࣀࢼ
1DQR�,QWHJUDWLRQ 'HYLFHV DQG 3URFHVVLQJ  
�6� 6DWR� 0� 6DNXUDED� DQG +� <DPDPRWR� 

$2 㸦ᇼᑿ႐ᙪ㸧࣒ࢸࢫࢩ✚㞟ࢢࣥࢸ࣮ࣗࣆࣥࢥࢺࣇࢯ
6RIW &RPSXWLQJ ,QWHJUDWHG 6\VWHP  
�<� +RULR� 

23



A� 㸦బ⸨ⱱ㞝࣭Ḉᗞᨻኵ࣭ᒣᮏⱥ᫂㸧ࢫࢭࣟࣉ࣭ࢫࣂࢹ✚㞟ࣀࢼ
1ano-,ntegration 'eYices and Processing  
(S. Sato� 0. SaNuraba� and +. <aPaPoto) 

1. ⬻ᆺィ⟬࢙࢘ࢻ࣮ࣁ㛵ࡿࡍ◊✲
Brain computing hardware 

⬻ᆺィ⟬ᶵࡢᐇ⏝ࠊ࡚ࡅྥ⬻ᆺィ⟬⏝ࡢࢫࣂࢹ㛤Ⓨࡢࡑ㧗ᐦᗘᐇᢏ⾡ࠊཬࡧ

⬻ᆺィ⟬ᶵࠋࡿ࠸࡚ࡗ⾜ࢆ✲◊࡚࠸ࡘࣉࢱࢺࣟࣉࡢ
Aiming at the implementation of a practical brain computer, we study devices for brain 
computing, high-density implementation techniques, and a prototype of a brain computer. 

2. ⬻ᆺィ⟬⏝㔞Ꮚ▱⬟ࢫࣂࢹ㛵ࡿࡍ◊✲
Intelligent quantum device for brain computing 

⬻ᆺィ⟬㔞Ꮚィ⟬ࡋྜ⼥ࢆ✲ᴟࢆ⬟▱ࡢᐇ⌧ࠊࡵࡓࡿࡍ᰾ࡸࣥࣆࢫ㉸ఏᑟయࢆ⏝ࡋ

✲◊࡚࠸ࡘ࣒ࢬࣜࢦࣝ⟭ィࡢࡑࢫࣂࢹ⬟▱ࡃാ࡚ࡋ⣲Ꮚ࣮ࣥࣟࣗࢽ㔞Ꮚࠊࡓ

ࠋࡿ࠸࡚ࡗ⾜ࢆ
We study intelligent quantum device, which operates as quantum neuron, using nuclear spins or 
superconductor devices, and its computation algorithms in order to realize ultimate intelligence 
after the fusion of brain computing and quantum computing. 

3. 㧗ᗘṍ IV ᪘༙ᑟయࣝࣕࢩ࢟ࢱࣆ࢚ᡂ㛗ࡢࡵࡓࡢపᦆയᇶᯈ㠀ຍ⇕࣐ࢬࣛࣉ CVD ࢭࣟࣉ

✲◊ࡿࡍ㛵ࢫ
Low-damage plasma CVD process without substrate heating for epitaxial growth of highly 
strained group IV semiconductors 

ᖹᆠ࡛ࢲ࣮࢜ཎᏊࠊࡵࡓࡿࡍ⌧ᐇࢆᵓ㐀ࣟࢸ࣊㧗ရ㉁㔞Ꮚࡢࡉཌࢲ࣮࢜ࢱ࣮࣓ࣀࢼ

㧗ᗘṍࡿࡍ᭷ࢆ㠃⏺ࣟࢸ࣊࡞ᛴᓧࡘ IV ᪘༙ᑟయⷧ⭷ࣝࣕࢩ࢟ࢱࣆ࢚ࣟࢸ࣊ࡢᡂ㛗ࡘ

ࠋࡿ࠸࡚ࡋ✲◊࡚࠸
In order to realize nanometer-order thick high-quality heterostructure, heteroepitaxial growth of 
highly strained group-IV semiconductor films with atomically flat and abrupt heterointerfaces is 
being studied. 

4. IV ᪘༙ᑟయ㧗ᗘṍ㔞Ꮚࣟࢸᵓ㐀ࡢ㧗㞟✚ࢫࢭࣟࣉ㛵ࡿࡍ◊✲
Large-scale integration process of group IV semiconductor quantum heterostructures 

IV ᪘༙ᑟయ㔞Ꮚຠᯝࡢࢫࣂࢹ Si 㞟✚ᅇ㊰ࡢᦚ㍕ࢆᐇ⌧ࠊࡵࡓࡿࡍIV ᪘༙ᑟయ㧗

ᗘṍ㔞Ꮚࣟࢸ࣊ᵓ㐀ࡢ㧗㞟✚ࢫࢭࣟࣉ㔞Ꮚࢫࣂࢹࣀࢼࣟࢸ〇స࣭㧗ᛶ⬟ࡘ

ࠋࡿ࠸࡚ࡋ✲◊࡚࠸
In order to integrate group-IV semiconductor quantum-effect devices into Si LSI, large-scale 
integration process of group-IV highly strained quantum heterostructures and farication of 
high-performance quantum hetero nanodevices are being studied. 

5. ᚤ⣽ຍᕤ表㠃ࡓ࠸⏝ࢆᇵ㣴⚄⤒ᅇ㊰ࡢᶵ⬟ไᚚ㛵ࡿࡍ◊✲�
Bioengineering technologies for manipulating neuronal network functions 

⬻⚄⤒ᅇ㊰ࡢᐇ⣽⬊ࣔࣝࢹ⣔ࡢᡂࠊ࡚ࡅྥᇵ㣴⚄⤒ᅇ㊰ࡢᵓ㐀ᶵ⬟ࢆไᚚࡓࡿࡍ

ࠋࡿ࠸࡚ࡗ⾜ࢆ✲◊࡚࠸ࡘ⾡㠃ᚤ⣽ຍᕤᢏ⾲ࡢࡵ
We leverage surface microfabrication technologies to engineer the structure and function of 
cultured neuronal networks towards the goal of establishing an in vitro model for neuronal 
networks in the brain. 

6. ⚄⤒⣽⬊ࣝࢹࣔ⌮ᩘࡢࢡ࣮࣡ࢺࢵࢿ㛵ࡿࡍ◊✲�
Computational modeling of neuronal networks 

ከ⣽⬊ࡢୖࢡ࣮࣡ࢺࢵࢿሗฎ⌮ࡢ⌮ゎᕤᏛᛂ⏝ࢆ┠ᣦࠊࡋ⚄⤒⣽⬊ᅇ㊰ࡢ⮬Ⓨάືࠊ
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ධຊᛂ⟅ࠊሗฎ⌮ࢆグ㏙ࡿࡍ⏕≀つ⠊ⓗࠋࡿ࠸࡚ࡗ⾜ࢆ✲◊࡚࠸ࡘࣝࢹࣔ⌮ᩘ࡞
We study biologically plausible models of spontaneous activity, input response, and information 
processing in neuronal networks to better understand and promote engineering applications of 
computation in multicellular networks. 

【ᰝㄞㄽᩥ】

1. S. Moriya, T. Kato, D. Oguchi, H. Yamamoto, S. Sato, Y. Yuminaka, Y. Horio, J. Madrenas,
³Analog-circuit implementation of multiplicative spike-timing-dependent plasticity with linear 
decay´. Nonlinear Theory and Its Applications, IEICE, Vol. 12, pp. 685-694, 2021. 

2. K. Hattori, H. Kurakake, J. Imai, T. Hashimoto, M. Ishida, K. Sato, H. Takahashi, S. Oguma, H. 
Yamamoto, A. Hirano-Iwata, T. Tanii, ³Selective stimulation of a target neuron in 
micropatterned neuronal circuits using a pair of needle electrodes´, Electrochemistry, vol.89, 
pp.348-354, 2021. 

3. R. Hasani, G. Ferrari, H. Yamamoto, T. Tanii, E. Prati, ³Role of noise in spontaneous activity 
of networks of neurons on patterned silicon emulated by noise±activated CMOS neural 
nanoelectronic circuits´, Nano Express, Vol. 2, 020025, 2021. 

【国際会議発表】

1. J. A. Oltra-Oltra, J. Madrenas, M. =apata, B. Vallejo, D. Mata-Hernandez and S. Sato, 
³Hardware-software co-design for efficient and scalable real-time emulation of SNNs on the 
edge´, Proc. 2021 IEEE International Symposium on Circuits and Systems (ISCAS 2021), 2021. 

2. H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, ³Ultrasoft silicone elastomer as a biomimetic 
scaffold for neuronal cultures´, European Materials Research Society (E-MRS) 2021 Spring 
Meeting, 2021.  

3. H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, ³Ultrasoft polydimethylsiloxane as a 
biomimetic scaffold for neuronal cultures´, 8th Japan-China Nanomedicine Meeting, 2021. 

4. S. Sato, S. Moriya, Y. Kanke, H. Yamamoto, Y. Horio, Y. Yuminaka, J. Madrenas, ³A 
subthreshold spiking neuron circuit based on the Izhikevich model´, Lecture Notes in Computer 
Science (ICANN2021), Vol. 12895, pp. 177-181, 2021. 

5. R. Miyata, D. Tadaki, D. Yamaura, S. Araki, M. Sato, M. Komiya, T. Ma, H. Yamamoto, M. 
Niwano, A. Hirano-Iwata, ³Development of solvent-free lipid bilayer microarray for parallel 
recordings of transmembrane hERG channel activities´, The 9th International Symposium on 
Surface Science, 2021. 

6. H. Yamamoto, T. Takemuro, N. Monma, S. Sato, A. Hirano-Iwata, ³Polydimethylsiloxane 
microfluidic films for in vitro engineering of mesoscale neuronal networks´, 14th International 
Symposium on Nanomedicine (ISNM2021), 2021. 

7. S. Sato, S. Moriya, Y. Tamura, T. Kato, Y. Kanke, H. Yamamoto, M. Sakuraba, Y. Horio, Y. 
Yuminaka, and J. Madrenas, ³Spiking neural network hardware for reservoir computing´, Brain 
Inspired Computing: Physics, Architectures, Materials and Applications, 2021. 

8. M. Komiya, R. Yokota, M. Sato, D. Tadaki, H. Yamamoto, Y. Tozawa, M. Niwano, A. 
Hirano-Iwata, ³Development of a bio-device for the analysis of ion channel activities based on 
artificial bilayer lipid membranes´, Pacifichem 2021, 2021. 

9. R. Miyata, D. Tadaki, D. Yamaura, S. Araki, M. Sato, M. Komiya, T. Ma, H. Yamamoto, M. 
Niwano, A. Hirano-Iwata, ³Solvent-free lipid bilayer microarray for parallel recordings of 
transmembrane hERG channel activities´, 2021 International Conference on Solid State Devices 
and Materials (SSDM2021), 2021. 

10. B. Vallejo, C. Nader, J. Madrenas, M. =apata, S. Moriya, S. Sato, ³Flexible real-time display of 
SNN hardware architecture execution´, The 10th RIEC International Symposium on Brain 
Functions and Brain Computer, 2022. 
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11. S. Sato, S. Moriya, S. Ono, Y. Kanke, H. Yamamoto, Y. Horio, Y. Yuminaka, J. Madrenas, 
³Spiking neuron circuit and efficient CMOS reservoir computing´, The 10th RIEC International 
Symposium on Brain Functions and Brain Computer, 2022. 

12. H. Yamamoto, Y. Katori, T. Matsui, Y. Masamizu, ³The launch of "Multicellular 
Neurobiocomputing", The 1st Symposium on Multicellular Neurobiocomputing, (The 10th 
RIEC International Symposium on Brain Functions and Brain Computer), 2022. 

13. H. Yamamoto, T. Sumi, T. Takemuro, S. Moriya, S. Sato, A. Hirano-Iwata, ³Artificial 
reconstitution of neuronal network functions with living cells´, The 3rd International 
Symposium on Neuromorphic AI Hardware, 2022. 

A2 㸦ᇼᑿ႐ᙪ㸧࣒ࢸࢫࢩ✚㞟ࢢࣥࢸ࣮ࣗࣆࣥࢥࢺࣇࢯ
SoIt &oPSuting ,ntegrated S\steP (<. +orio) 

1. ✲◊ࡢ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝
Chaotic neural network reservoir 
┦⤖ྜᆺ࡛ෆ㒊ࢆࢫࢡ࣑ࢼࢲᣢࢧࢆ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝ࡘ

ࡾࡼែ᭦᪂᪉ᘧ≦ࢡࢵࣜࢡ 2 ᒙ࡛ࡅࡔࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽᐇࡿࡍ᪉ἲࢆᥦࡋ

Through Silicon Viaࠊࢆࢀࡇࠋࡓ  Micro Bump ࡓ࠸⏝ࢆ 3 ḟඖ✚ᒙ LSI ࣉࢵࢳᐇドࡢ

ࢆᛶ≉ࡢࡓࡋᵓᡂࢆࢡ࣮࣡ࢺࢵࢿ⩦Ꮫࡽࡉࠋࡓࡋᐇ㦂࡛☜ㄆࢆᛶ≉ࡢࡑࡋᐇ࡚ࡋ

ᅇ㊰ࣞࡾࡼࢱ࣮࣑࢚ࣞࣗࣝ࣋ホ౯ࠋࡓࡋ

We implemented a proof-of-concept chip for a cyclic-updating chaotic neural network 
UHVHUYRLU �&115� LQWHJUDWHG FLUFXLW XVLQJ 769��EXPS WKUHH�GLPHQVLRQDO VWDFNHG 
IC technology. The experimental results from the chip confirmed the validity and 
efficiency of the proposed technique. We also developed a full circuit level emulator 
EDVHG RQ WKH PHDVXUHPHQW UHVXOWV WR HYDOXDWH OHDUQLQJ &115 QHWZRUNV�

2. 㛤発ࡢࣝࢹࣔ⌮ᩘࡢࢫࣂࢹࢫࣉࢼࢩࡧࡼ࠾࣮ࣥࣟࣗࢽࢫࢡࢽࣟࢺࣥࣆࢫ
Matematical models of neuron-like and synapse-like spintronics devices 

ࣂࢹᵝ࣮ࣥࣟࣗࢽࢡࣝࢺ㌶㐨ࣥࣆࢫࡃᇶ࡙ࢫࢡ࣑ࢼࢲ⇕ࠊࡓࡋᥦ࡛ࡲࢀࡇ

ࡵࡓࡿࡍᐇ࡚ࡋ㞟✚ᅇ㊰ࠊࢆࣝࢹࣔ⌮ᩘࡢࢫࣂࢹᵝࢹࢫࣉࢼࢩࡧࡼ࠾ࢫ

ᚲせ࡞ᅇ㊰ࣞࠊࣝࢹࣔࣝ࣋Ꮫ⩦ࢆࢡ࣮࣡ࢺࢵࢿタィ࣮࣡ࢺࢵࢿࡿ࠸⏝ࡵࡓࡿࡍ

ࠋࡓࡋᣑᙇࣝࢹࣔࣝ࣋ࣞࢡ
We improved our mathematical model of neuron-like and synapse-like spintronics 
GHYLFHV WR EH DSSOLFDEOH WR LQWHJUDWHG FLUFXLW DQG OHDUQLQJ QHXUDO QHWZRUN GHVLJQV� 
6RPH QRYHO VSLQWURQLFV�EDVHG QHXUDO QHWZRUNV ZHUH SURSRVHG XVLQJ WKH LPSURYHG 
model.

3. ✲◊ࡿࡍ㛵๎⩦Ꮫࣥࣛࣥ࢜ࡢࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽ࣮ࣂࢨࣜ
Online learning rule for reservoir neural networks  

⩦Ꮫࣥࣛࣥ࢜ࡢࡵࡓࡿࡏࡉ⩦ᐇ㛫࡛㏣ຍᏛࢆࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽ࣮ࣂࢨࣜ

ࢆ๎ 6 ✀㢮ᥦࡢࡑࠊࡋ᭷ຠᛶࡾࡼࣥࣙࢩ࣮࣑ࣞࣗࢩࢆẚ㍑࣭ホ౯ࠋࡓࡋ
We proposed six online learning algorithms for real-time additional learning of 
reservoir neural networks. Performances of these algorithms were compared 
through simulations on discrete word recognition tasks.

4. ✲◊ࡿࡍ㛵タィࢱ࣮࣓ࣛࣃࡢ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝
Parameters design of chaotic neural network reservoirs  

ฟࡸࢱ࣮࣓ࣛࣃグ᠈㸦ᛂᛶ㸧࡞ᒁᡤⓗࡢ࣮ࣂࢨࣜࢡ࣮࣡ࢺࢵࢿ࣮ࣝࣛࣗࢽࢫ࢜࢝
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ຊ㛵ᩘ᭱ࡢࢱ࣮࣓ࣛࣃࣥࢤ㡢ኌㄆ㆑ᛶ⬟ࡢ㛵ಀࣙࢩ࣮࣑ࣞࣗࢩࠊ࡚࠸ࡘ

ࣥᐇ㦂ࡾࡼ᫂ࠋࡓࡋࡽ
We clarified the effects of local memory (refractoriness) inside the neuron, and the 
maximum gain of the neuronal output function in the CNNR on word recognition 
performance through simulations. As a result, we found that suitable exponential 
decay of the internal state improves the performance.  
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Spintronics and Information Technology 
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B� 㸦῝ぢಇ㍜㸧ࢫࢡࢽࣟࢺࣥࣆࢫ
SSintronics  
(S. )uNaPi)

✲◊ࡿࡍ㛵ࢫࢡࢽࣟࢺࣥࣆࢫ
6SLQWURQLFV 

ᅛయ୰ࣥࣆࢫࡢ㟁Ⲵࡢ⮬⏤ᗘࢆࡘ࣮ࢠࣝࢿ࢚┬ࡓࡗ㧗ᶵ⬟ࢫࢡࢽࣟࢺࣥࣆࢫ࡞

⣲Ꮚࡢᐇ⌧ࠊ࡚ࡋࡊࡵࢆ㔠ᒓ☢ᛶయࡸ᪂ᶵ⬟≀㉁ࠊ㇟⌧ࣥࣆࢫࡿࡅ࠾ཬࢆࡽࢀࡑࡧ

࠸࡚ࡗ⾜ࢆ✲◊ࡿࡍ㛵〇ࡢ⣲Ꮚࢫࢡࢽࣟࢺࣥࣆࢫ᪂つࠊᶵ⬟ᮦᩱࣥࣆࢫ᪂つࡓࡋ⏝

ㄽ⌮㞟࠸ࡋ᪂ࡿ࡞⬟ྍ࡚ࡗࡼࢀࡑࢫࣂࢹ࣓ࣜࣔࡢ㧗ᶵ⬟పᾘ㈝㟁ຊࠊࡓࡲࠋࡿ

✚ᅇ㊰ࡧࡼ࠾ሗ㏻ಙฎ⌮ࣥࣆࢫࠊࢆ࣒ࢸࢫࢩ≀ᛶ࡚࠸⏝ࢆᐇ⌧ࢆࡇࡿࡍ┠ᶆࠊ࡚ࡋ

ࠋࡿࡍ㛤Ⓨࢆ⾡ᇶ┙ᢏࡢࡑ

We are working on spin-related phenomena in magnetic metals and new-functional matererials 
as well as in novel functional nanostructures, in order to realize low-power functional spintronic 
devices. To realize high-performance low-power integrated circuit and computing hardware, we 
are developing technological basis to realize advanced spin memories and unconventional 
computers based on magnetic nanostructures such as magnetic tunnel junctions. 

✲◊ࡿࡍ㛵ࢫࢡࢽࣟࢺࣥࣆࢫ (1
  Spintronics 

≀⬟ᶵࣥࣆࢫࠊస〇ࡢᵓ㐀ࡸᮦᩱࢫࢡࢽࣟࢺࣥࣆࢫࡓ࠸⏝ࢆ࡞ἲࢢࣥࣜࢱࢵࣃࢫ

ᛶࡢホ౯⌮ゎࠋ
Development of functional spin materials and structures using sputtering, understanding and 
characterization of spin-related phenomena are being carried out. 

 2) 㔠ᒓ☢ᛶయࡢࡑᶵ⬟⣲Ꮚᛂ⏝㛵ࡿࡍ◊✲�
Magnetic metal functional devices and their application 

ᚤ⣽ࢫࢡࢽࣟࢺࣥࣆࢫ࡞⣲Ꮚస〇ࡧࡼ࠾⣲Ꮚຍᕤᢏ⾡ࡢ㛤Ⓨࠊస〇ࡓࡋᚤ⣽ࣥࣆࢫ

㞟✚ᅇࡢࠎ✀ࡓࡋ⏝ࢆ⣲Ꮚࢫࢡࢽࣟࢺࣥࣆࢫ࡚ࡋࡑࠊᛶホ౯≉ࡢ⣲Ꮚࢫࢡࢽࣟࢺ

㊰ヨసࢆ㐍ࠋࡿ࠸࡚ࡵ
Development of ultrasmall spintronic devices and their processing technology, 
characterization of the fabricated spintronic devices, and fabrication of various prototype 
integrated circuits employing spintronic devices are being carried out. 

3) ᪂つ☢ᛶᮦᩱཬࣟࢸ࣊ࣀࢼࡢࡑࡧᵓ㐀ࡢ≀ᛶᛂ⏝㛵ࡿࡍ◊✲
Properties and application of new-class magnetic materials and their nanoheterostructures 

ᙉ☢ᛶయ༙ᑟయࡸ⤯⦕యࡓࡏࢃྜࡳ⤌ࢆ࡞᪂࠸ࡋ㟁Ꮚࡢࢫࣂࢹᇶ♏ⓗ◊✲ࢆ

ࠋࡿ࠸࡚ࡗ⾜
Exploration of novel electron devices based on new magnetic structures is being carried out. 

4) 㧗ฟຊࣝࢿࣥࢺ☢Ẽᢠ⣲Ꮚࡢ㛤発�

Magnetic tunnel junctions with high output voltage 

☢Ẽࣝࢿࣥࢺ᥋ྜ(MTJ)⣲Ꮚࡢ㧗ᛶ⬟ࠋࡿ࠸࡚ࡗ⾜ࢆ
Development of high-performance magnetic tunnel junctions (MTJs) consisting of 
ferromagnetic metal electrodes is being carried out. 

5) 㔠ᒓ⣔ࡢࢫࣂࢹࢫࢡࢽࣟࢺࣥࣆࢫ㛤発
Metal-based spintronics devices 

ᚤ⣽࡞㔠ᒓ⣔ࡢࢫࣂࢹࢫࢡࢽࣟࢺࣥࣆࢫస〇ࡢࡑ≉ᛶホ౯ࢪ࣓ࣟࣜࣔࣥࣆࢫࠊ
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ࠋࡿ࠸࡚ࡗ⾜ࢆᇶᮏᅇ㊰ヨసࢡࢵ
Fabrication of metal-based spintronic devices with small dimension and characterization of 
their properties and making basic spintronics-based circuits experimentally are carried out. 

㛤発ࡢ㌿⣲Ꮚ☢ࢡࣝࢺࣥࣆࢫ�(6
Spin torque memory and logic devices 

ప᭩ࡁ㎸ࡳ㟁ຊࢡࣝࢺࣥࣆࢫࡓࡅྥ☢㌿㛵ࠋࡿ࠸࡚ࡗ⾜ࢆ✲◊ࡿࡍ
Characterizing spin torque switching toward reduction of writing power is being carried out. 
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B2 ㉸ࢻࣥࣂࢻ࣮ࣟࣈಙྕฎ⌮㸦ᑿ㎷Ὀ୍࣭బ⸨㸧
Ultra-Broadband Signal Processing  
(T. Otsuji and A. Satou) 

᪂ཎ⌮࣑ࣜἼ࣭ࢶࣝ࣊ࣛࢸἼᖏ㞟✚㟁Ꮚࡢࢫࣂࢹ◊✲
Novel millimeter-wave and terahertz-wave integrated microelectronic devices 

ࠊ㛤ᣅࢆ⾡ᢏࡢἼ㸧ᖏ࣑ࣜࣈࢧἼ㸦ࢶࣝ࣊ࣛࢸἼ࣭࣑ࣜࡿ࠶㟁☢Ἴ㡿ᇦ࡛ࡢᮍ㋃ࡔࡲ࠸

ᐇ⏝ࠊࡵࡓࡿࡍᮏ㡿ᇦ࡛ືసࡿࡍ᪂࠸ࡋ㟁Ꮚࡧࡼ࠾ࢫࣂࢹᅇ㊰ࡢ࣒ࢸࢫࢩฟࠊ

༙ࠊ୍➨ࠋࡿ࠸࡚ࡗ⾜ࢆ㛤Ⓨ✲◊ࡿࡍ㛵⏝ᛂࡢ࣒ࢸࢫࢩ ሗ㏻ಙ࣭ィࡢࡽࢀࡑ

ᑟయࣟࢸ࣊᥋ྜᵓ㐀Ⓨ⌧ࡿࡍḟඖࣥࣔࢬࣛࣉඹ㬆࠺࠸᪂ື࠸ࡋసཎ⌮ࡋ⬮❧

࡚ࡵ㐍ࢆ㛤Ⓨ✲◊ࡢࢫࣂࢹ⌮㟁☢ἼⓎ⏕࣭ಙྕฎࢶࣝ࣊ࣛࢸࢺ࣮ࣥࣞࣄࢥࡢ㞟✚ᆺࡓ

࣮ࣝࢫࢡ࣮ࣞࣈࡿࡍඞ᭹ྠࢆ⏺స㝈ືࡢ᪉ࢫࣂࢹගᏊ࣭ࢫࣂࢹ㟁Ꮚࠋࡿ࠸

ගࢆศᩓ≉ᛶࡢࣥࣔࢬࣛࣉపḟඖࡓࡋᒁᅾἼ㛗㡿ᇦࣈࢧࠊ➨ࠋࡿ࠸࡚ࡋ┠ὀ࡚ࡋ

㟁Ꮚⓗไᚚࠊ࡚ࡗࡼࡇࡿࡍ㧗ḟࡢಙྕฎ⌮ᶵ⬟ࢆᯝࡍࡓ᪂ࢶࣝ࣊ࣛࢸ࡞ࡓᖏ࣓ࢱ

㸦༢࢙ࣥࣇࣛࢢ᪂ᮦᩱ㸸ࠊ୕➨ࠋࡿ࠸࡛ࢇ⤌ࡾྲྀฟࡢ࣒ࢸࢫࢩᅇ㊰࣭ࣝࣜࢸ࣐

ᒙࢺࣇࣛࢢ㸧ࡓ࠸⏝ࢆ᪂ཎ⌮ࡧࡽ࡞࣮ࢨ࣮ࣞࢶࣝ࣊ࣛࢸᴟ㝈㧗㏿ࡢࢱࢫࢪࣥࣛࢺ

㛤Ⓨࢆ᥎㐍ࡽࢀࡇࠊࡽࡉࠋࡿ࠸࡚ࡋୡ⏺᭱ඛ➃ࡢ㉸࣭ࢫࣂࢹࢻࣥࣂࢻ࣮ࣟࣈᅇ㊰ࢆ

ᛂ⏝ࠊ࡚ࡋ㉸㧗㏿↓⥺㏻ಙࡸᏳᚰ㺃Ᏻࡢࡵࡓࡢ᪂࡞ࡓィ ᢏ⾡ࡢ㛤Ⓨࢆ㐍ࠋࡿ࠸࡚ࡵ

We are developing novel, integrated electron devices and circuit systems operating in the 
millimeter-wave and terahertz regions. One example is the frequency-tunable plasmon-resonant 
terahertz emitters, detectors, and modulators. Another example is unique electromagnetic 
metamaterial circuit systems based on optoelectronic dispersion control of low-dimensional 
plasmons. We are also pursuing graphene-based new materials to create new types of terahertz 
lasers and ultrafast transistors, breaking through the limit on conventional transistor/laser 
operation. By making full use of these world-leading device/circuit technologies, we are 
exploring future ultra-broadband wireless communication systems as well as 
spectroscopic/imaging systems for safety and security. 
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high-electron-mobility transistor," IRMMW-THz: the 46th International Conference on Infrared, 
Millimeter and Terahertz Waves Proc., vol. 1, WE-AM-1-5, pp. 5103159-1-2, Changdu, China, 
and Online, Aug. 29-Sept. 3, 2021. DOI: 10.1109/IRMMW-THz50926.2021.9567650 

19. T. Hosotani, A. Satou, and T. Otsuji, "THz emission in a dual-grating-gate HEMT promoted by 
the plasmonic boom instability," IRMMW-THz: the 46th International Conference on Infrared, 
Millimeter and Terahertz Waves Proc., vol. 1, Mo-AM-6-4, pp. 5102383-1-2, Changdu, China, 
and Online, Aug. 29-Sept. 3, 2021. DOI: 10.1109/IRMMW-THz50926.2021.9567205 

20. A. Satou, T. Hosotani, T. Negoro, Y. Takida, H. Ito, H. Minamide, and T. Otsuji, "3D 
rectification effect in InP-HEMT-based grating-gate plasmonic THz detector," URSI-GASS: the 
XXXIV General Assembly and Scientific Symposium (GASS) of the International Union of 
Radio Science, Mo-D08-AM1-3, Rome, Italy, and Online, Aug. 28-Sept. 4, 2021. 

21. T. Otsuji, A. Satou, V. Ryzhii, H. Fukidome, and K. Narahara, "Controlling the parity and 
time-reversal symmetry of graphene Dirac plasmons and its application to terahertz lasers," 
AAAFM-UCLA2021: International Conference on Advances in Functional Materials Abstract 
Book, Paper ID: 718, vol. 1, p. 1, UCLA, Los Angeles, CA, USA and Online, Aug.  18-20, 
2021. (invited)  

22. T. Otsuji, "A new type of terahertz quantum cascade laser using graphene-based van der Waals 
heterostructures," META: the 11th International Conference on Metamaterials, Photonic 
Crystals, and Plasmonics Proc., vol. 1, pp. 240-241, Univ. of Warsaw, Warsaw, Poland, Online, 
July 20-23, 2021. (invited)  

23. T. Hosotani, A. Satou, Y. Takida, H. Ito, H. Minamide, and T. Otsuji, "1-THz plasmonic 
double-mixing in a dual-grating-gate high-electron mobility transistor," CLEO-EU: 
International Conference on Lasers and Electro-Optics Europe Tech. Dig., CC-6.2, vol. 1, pp. 
1-2, Web-Online, June 25, 2021. DOI: 10.1109/CLEO/Europe-EQEC52157.2021.9541826 

24. Kazuki Nishimura, Tomotaka Hosotani, Dai Nakajima, Tetsuya Suemitsu, Katsumi Iwatsuki, 
Taiichi Otsuji, and Akira Satou, "Optical-to-Wireless Carrier Frequency Down-Conversion by 
UTC-PD-Integrated HEMT: Dependence of Conversion Gain on UTC-PD Mesa Size," 
CLEO-EU: International Conference on Lasers and Electro-Optics Europe Tech. Dig., CI-3.5, 
vol. 1, pp. 1-2, Web-Online, June 24, 2021. DOI: 
10.1109/CLEO/Europe-EQEC52157.2021.9542735 

25. Koichi Tamura, Daichi Ogiura, Kento Suwa, Hirokazu Fukidome, Akira Satou, Y. Takida, H. 
Minamide, and T. Otsuji, "Fast terahertz detection in asymmetric dual-grating-gate 
graphene-channel FETs," DRC: 79th Annual Device Research Conference Dig., PS1.G, vol. 1, 
pp. 1-2, Web-Online, June 21, 2021. DOI: 10.1109/DRC52342.2021.9467191 

26. Y. Sasaki, T. Otsuji, and A. Satou, "2D plasmon-polariton excitation in plasmonic THz detector 
with 2D diffraction grating structure," IWCN: the International Workshop on Computational 
Nanotechnology Book of Abstracts, pp. 85-86, Online, May 24-June 6, 2021. 

27. A. Satou, T. Hosotani, T. Negoro, Y. Takida, H. Ito, H. Minamide, and T. Otsuji, "Giant 
Enhancement of Photovoltage from InGaAs-Channel Dual-Grating-Gate HEMT THz Detector 
due to Nonlinear Rectification Effect at InGaAs/InAlAs Heterobarrier," CLEO: International 
Conference on Lasers and Electro-Optics Tech. Dig., STh2C.1, vol. 1, pp. 1-2, Web-Online, 
May 13, 2021. DOI:  10.1364/CLEO_SI.2021.STh2C.1 
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28. T. Hosotani, A. Satou, and T. Otsuji, "Bias voltage dependency of plasmonic instability and 
terahertz radiation in a dual-grating-gate high-electron-mobility transistor," CLEO: 
International Conference on Lasers and Electro-Optics Tech. Dig., AM3R.6, vol. 1, pp. 1-2, 
Web-Online, May 10, 2021. DOI:  10.1364/CLEO_AT.2021.AM3R.6 
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B� 㔞Ꮚࢫࣂࢹ㸦ሯ᭸ᘅ㸧
4uantuP 'eYice 
(T. OtsuNa)

ᅛయࣀࢼᵓ㐀ࡢ≀ᛶゎ᫂ࢫࣂࢹᛂ⏝ࡢ◊✲
Electronic properties of nanostructures and device applications

᪂࠸ࡋሗฎ⌮ࠊ㏻ಙࡓࡅྥᇶ┙◊✲ࠊ࡚ࡋேᕤⓗస〇ࠊไᚚࡓࡋᅛయࣀࢼᵓ㐀

ࡢ࣮ࣝࢣࢫࣝࢺ࣮࣓ࣀࢼࠋࡿ࠸࡚ࡵ㐍ࢆ✲◊ࡢ⏝ᛂࢫࣂࢹࡧࡼ࠾ࠊᛶゎ᫂≀ࡿࡅ࠾

ᚤᑠ࡞ᅛయࣀࢼᵓ㐀࡛ࡣ㔞Ꮚຠᯝ➼ࢆࡽࢀࡇࠊࡌ⏕ࡀ㇟⌧⌮≀࡞␗≉ࡢά⏝ࡇࡿࡍ

ࡢᒁᡤ㟁Ꮚ≧ែࡢᵓ㐀୰ࣀࢼᅛయࠋࡿࡁ࡛ࡀࡇࡿࡍ〇ࢆࢫࣂࢹᶵ⬟ᛶ࠸ࡋ᪂ࡾࡼ

㟁Ẽⓗ࡞⢭ᐦ㧗㏿ほ ࠊไᚚᢏ⾡ࢆ㥑ࡽࡀ࡞ࡋᅛయࣀࢼᵓ㐀ࢆ㇟⌧⌮≀ࡿࡅ࠾ゎ᫂

㛤Ⓨࠊ✲◊ࡢࢫࣂࢹࠊᮦᩱ࠸ࡋ᪂ࡓࡋ⏝άࢆ㟁Ꮚ≀ᛶࡿࡅ࠾ᵓ㐀ࣀࢼᅛయࡓࡲࠊࡋ

ࠊ࡚ࡋ㏻ࢆ➼ࢫࢡࢽࣟࢺࢡ࢚ࣞࣀࢼࡸࢫࢡࢽࣟࢺࢡ࢚ࣞ㔞Ꮚࡾࡼࢀࡇࠋࡿ࠸࡚ࡗ⾜ࢆ

᪂࠸ࡋሗฎ⌮ࠊ㏻ಙᢏ⾡㈉⊩ࢆࡇࡿࡍ┠ᣦࠋࡍ

We are working on probing electronic properties of solid-state nanostructures and device 
applications. In solid-state nanostructures, exotic phenomena like quantum effects occur. We are 
exploring interesting properties of artificial nanostructures utilizing precise and high-speed 
electric measurement and control techniques. We are also developing materials and devices using 
nanostructures. We will contribute to new information processing and communication 
technologies through quantum and nanoelectronics. 

【ᰝㄞㄽᩥ】

1. Y. Kojima, T. Nakajima, A. Noiri, J. Yoneda, T. Otsuka, K. Takeda, S. Li, S. D. Bartlett, A. 
Ludwig, A. D. Wieck, and S. Tarucha, ³Probabilistic teleportation of a quantum dot spin qubit´, 
npj Quantum Information 7, 68 (2021). 

【国際会議発表】

1. T. Otsuka, M. Shinozaki, Y. Muto, T. Kitada, T. Nakajima, M. R. Delbecq, J. Yoneda, K. Takeda, 
A. Noiri, T. Ito, A. Ludwig, A. D. Wieck, and S. Tarucha, ³Noise analysis of radio-frequency 
reflectometry for single spin and charge detection in quantum dots´, 1st Online RIEC 
International Workshop on Spintronics, Online, Nov. 18, 2021. 

2. T. Abe, T. Kitada, N. Ito, T. Tanaka, K. Nakahara, and T. Otsuka, ³Quantum dots formed in 
GaN/AlGaN FETs and channel length dependence´, International Conference on Electronic 
Properties of Two-Dimensional Systems, Online, Nov. 2, 2021. 

3. M. Shinozaki, Y. Muto, T. Kitada, S. Nagayasu, T. Nakajima, M. R. Delbecq, J. Yoneda, K. 
Takeda, A. Noiri, S. Li, T. Ito, S. Tarucha, and T. Otsuka, ³Error rate analysis of charge sensing 
in quantum dots by Bayesian approach´, Symposium for The Core Research Clusters for 
Materials Science and Spintronics, and International Joint Graduate Program in Materials 
Science, Online, Oct. 27, 2021. 

4. T. Abe, T. Kitada, N. Ito, T. Tanaka, K. Nakahara, and T. Otsuka, ³Channel length dependence of 
the formation of quantum dots in GaN FETs´, Symposium for The Core Research Clusters for 
Materials Science and Spintronics, and International Joint Graduate Program in Materials 
Science, Online, Oct. 27, 2021. 

5. A. Sharma, T. Otsuka, and Y. P. Chen, ³Improving low temperature contact resistance of 2D 
semiconductors using semimetal´, Symposium for The Core Research Clusters for Materials 
Science and Spintronics, and International Joint Graduate Program in Materials Science, Online, 
Oct. 25, 2021. 
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&� 㸦ᖹ㔝ឡᘪ㸧ࢫࣂࢹศᏊྜ⼥࢜ࣂ࣭ࣀࢼ
1ano-Bio +\brid 0olecular 'eYices 
(A. +irano-,Zata)

1. ேᕤ⣽⬊⭷ᇶ࡙ࡢࢫࣂࢹࡃ㛤発ᛂ⏝㛵ࡿࡍ◊✲�
Development of artificial cell membrane sensors and their medical applications 

ேᕤⓗ⣽⬊⭷ᵓ㐀ࢆᵓ⠏ࠊࡋ᪂⸆ೃ⿵ྜ≀ࡢ࡞㧗ຠ⋡ࢢࣥࢽ࣮ࣜࢡࢫἲࡢ࡚ࡋ

ᛂ⏝ࢆ┠ᣦࠋࡿ࠸࡚ࡋ
We are aiming to reconstitute artificial cell membrane structures as a platform for 
high-throughput screening of new drug candidates. 

2. �✲◊ࡿࡍ㛵ᡂࡢࢫࣂࢹࣥ࢜㟁Ꮚ࣭ࡃᇶ࡙᭷ᶵᮦᩱ࣭࢜ࣂ
Construction of electronic and ionic devices based on bio and organic materials 

᭷ᶵ࣭࢜ࣂᮦᩱࡓ࠸⏝ࢆ᪂つᶵᵓࢆ᭷ࡢࢫࣂࢹࡿࡍస〇ືࡢࡑࡸసᶵᵓࡢホ౯ࢆ㏻

ࠋࡿ࠸࡚ࡋᣦ┠ࢆᡂࡢࢫࣂࢹࣥ࢜㟁Ꮚ࣭࡞᪂つࠊ࡚ࡋ
We are developing bio and organic devices with novel functions. Through the evaluation of their 
working principles, we are aiming to create new electronic and ionic devices. 

3. ᇵ㣴⚄⤒⣽⬊ࡓ࠸⏝ࢆேᕤ⚄⤒ᅇ㊰⥙㛵ࡿࡍ◊✲�
Construction of artificial neuronal networks based on cultured neurons 

ᇶᯈຍᕤᢏ⾡✲◊⬻ࢆᛂ⏝ࡓࡁ⏕ࠊࡋ⚄⤒⣽⬊ࢆཎ⌮ⓗ⣲Ꮚࢸࢫࢩࣝࢹࣔࡢ⬻ࡓࡋ

ࠋࡿ࠸࡚ࡋᣦ┠ࢆᡂࡢ࣒
We are investigating construction of a brain model system by utilizing living neuronal cells as 
fundamental elements. 

【ᰝㄞㄽᩥ】

1. T. Ma, M. Sato, M. Komiya, K. Kanomata, T. Watanabe, X. Feng, R. Miyata, D. Tadaki, F. 
Hirose, Y. Tozawa, A. Hirano-Iwata, ³Lateral voltage as a new input for artificial lipid bilayer 
systems´, Faraday Discuss., 2��, 244±256 (2022). 

2. K. Hattori, H. Kurakake, J. Imai, T. Hashimoto, M. Ishida, K. Sato, H. Takahashi, S. Oguma, H. 
Yamamoto, A. Hirano-Iwata, T. Tanii, ³Selective stimulation of a target neuron in micropatterned 
neuronal circuits using a pair of needle electrodes´, Electrochemistry, ��, 348±354 (2021). 

3. M. Yamaguchi, T. Ma, D. Tadaki, A. Hirano-Iwata, Y. Watanabe, H. Kanetaka, H. Fujimori, E. 
Takemoto, M. Niwano, ³Bactericidal activity of bulk nanobubbles through active oxygen species 
generation´, Langmuir, ��, 9883±9891 (2021). 

4. K. Iwata, H. Abe, T. Ma, D. Tadaki, A. Hirano-Iwata, Y. Kimura, S. Suda, M. Niwano, 
³Application of neural network based regression model to gas concentration analysis of TiO2
nanotube-type gas sensors´, Sens. Act. B: Chemical, ���, 131732 (2022). 

【国際会議発表】

1. M. Sadgrove, A. Suda, R. Matsuyama, M. Komiya, T. Yoshino, D. Yamaura, M. Sugawara, M. 
Niwano, Y. Mitsumori, K. Edamatsu, A. Hirano-Iwata, ³Liposome manipulation using the 
evanescent field of an optical nanofiber´, OSA Biophotonics Congress 2021, Online, April 14, 
2021. 

2. H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, ³Ultrasoft silicone elastomer as a biomimetic 
scaffold for neuronal cultures´, European Materials Research Society (E-MRS) 2021 Spring 
Meeting, Online, June 3, 2021. 
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3. H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, ³Ultrasoft polydimethylsiloxane as a 
biomimetic scaffold for neuronal cultures´, 8th Japan-China Nanomedicine Meeting, Online, June 
11, 2021. 

4. M. Montalj-Flaquer, K. Ide, C. Fernindez-Lypez, H. Yamamoto, A. Hirano-Iwata, J. Soriano, 
³Tuning synchrony in living neuronal networks through neuroengineering´, DynamicsDays 2021, 
Nice, France (Hybrid), August 26, 2021. 

5. R. Miyata, D. Tadaki, D. Yamaura, S. Araki, M. Sato, M. Komiya, T. Ma, H. Yamamoto, M. 
Niwano, A. Hirano-Iwata, ³Solvent-free lipid bilayer microarray for parallel recordings of 
transmembrane hERG channel activities´, 2021 International Conference on Solid State devices 
and materials (SSDM2021), Online, September 8, 2021. 

6. T. Urae, T. Yagai, K. Sekine, M. Moriya, H. Shimada, A. Hirano-Iwata, F. Hirose, Y. Mizugaki, 
³Electrical characteristics of single-electron transistors made by dielectrophoresis of gold 
nanoparticles with different diameters´, 34th International Microprocesses and Nanotechnology 
Conference (MNC 2021), Online, October 26, 2021. 

7. M. Sato, M. Komiya, K. Kanomata, T. Ma, D. Tadaki, F. Hirose, A. Hirano-Iwata, ³Development 
of a novel artificial lipid bilayer system that enables applying a lateral voltage as a new input  for 
ion channel analysis´, The 4th International Workshop on Symbiosis of Biology and Nanodevices 
(The 4th IWSBN) (The 174th Committee JSPS), Online, November 4, 2021. 

8. H. Yamamoto, T. Takemuro, N. Monma, S. Sato, A. Hirano-Iwata, ³Polydimethylsiloxane 
microfluidic films for in vitro engineering of mesoscale neuronal networks´, 14th International 
Symposium on Nanomedicine (ISNM2021), Online, November 18, 2021. 

9. A. Hirano-Iwata, ³Lateral voltage as a new input for artificial lipid bilayer systems´, Next 
Generation Nanoelectrochemistry Faraday Discussion 2021, Online, November 30, 2021. 

10. T. Ma, X. Feng, D. Tadaki, A. Hirano-Iwata, ³Photoresponse Mechanism of a free-standing lipid 
bilayer membrane doped with fullerene derivatives´, The 9th International Symposium on Surface 
Science (ISSS9), Online, November 30, 2021. 

11. R. Miyata, D. Tadaki, D. Yamaura, S. Araki, M. Sato, M. Komiya, T. Ma, H. Yamamoto, M. 
Niwano, A. Hirano-Iwata, ³Development of solvent-free lipid bilayer microarray for parallel 
recordings of transmembrane hERG channel activities´, The 9th International Symposium on 
Surface Science (ISSS9), December 1, 2021. 

12. A. Suda, R. Matsuyama, M. Komiya, A. Hirano-Iwata, M. Sadgrove, ³Optical manipulation of 
low index contrast nanoparticles with a nanofiber´, The 2021 International Chemical Congress of 
Pacific Basin Societies (Pacifichem 2021), December 18, 2021. 

13. M. Komiya, R. Yokota, M. Sato, D. Tadaki, H. Yamamoto, Y. Tozawa, M. Niwano, A. 
Hirano-Iwata, ³Development of a bio-device for the analysis of ion channel activities based on 
artificial bilayer lipid membranes´, The 2021 International Chemical Congress of Pacific Basin 
Societies (Pacifichem 2021), December 20, 2021. 

14. M. Sato, M. Komiya, K. Kanomata, T. Ma, D. Tadaki, F. Hirose, A. Hirano-Iwata, ³Construction 
of novel ion channel analytical system using artificial lipid bilayer based on intramembrane 
electric fields´, The 2021 International Chemical Congress of Pacific Basin Societies (Pacifichem 
2021), December 20, 2021. 

15. A. Hirano-Iwata, ³A new lipid bilayer platform for analyzing ion channel functions´, The 10th 
RIEC International Symposium on Brain Functions and Brain Computer (BFBC 2022), Online, 
February 18, 2022. 

16. A. Hirano-Iwata, ³Artificial cell membrane systems for controlling intramembrane voltages´, 
12th International Workshop on Nanostructures 	 Nanoelectronics (IWNN-12), Online, March 15, 
2022. 

17. H. Yamamoto, T. Sumi, T. Takemuro, S. Moriya, S. Sato, A. Hirano-Iwata, ³Artificial 
reconstitution of neuronal network functions with living cells´, The 3rd International Symposium 
on Neuromorphic AI Hardware, Fukuoka, Japan (Hybrid), March 19, 2022. 
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�㸫� タ䛾௦⾲ⓗ⨨䛾ᴫせ )acilities and (TuiSPents

D��� ࣥࣆࢫ࣭ࣀࢼ㟁Ꮚࣇࣛࢢࢯ࣭࣒࣮ࣜࣅ㛵㐃

ڧ ࣒ࢸࢫࢩ⏬㟁Ꮚᥥࣥࣆࢫ࣭ࣀࢼ ᪥ᮏ㟁Ꮚ JBX-9300SA 
㏵⏝ە ⏬ᥥ࣮ࣥࢱࣃࡢ࣮ࣝࢣࢫࣀࢼ

⬟ᛶە ຍ㏿㟁ᅽ㸸100 kV 
᭱ᑠ⥺ᖜ㸸20 nm
㸸5 mmゅ㹼300 mmĳࢬࢧࣁ࢙࢘

⨨ࣇࣛࢢࢯࣜ⏝ࢫࣂࢹࣥࣆࢫڧ ࢢ࣭ࣝ࣋ࣝࢹࣁ ࣓ࣝࢺࢫࣥ

 DWL200 ࢶࣥ
㏵⏝ە ⏬᥋ᥥ┤ࡢࣁ࢙࢘ࠊస〇ࢡࢫ࣐ࢺ࢛ࣇ

⬟ᛶە ᭱ᑠᥥ⏬⥺ᖜ㸸2 ȝmࣛࣥ㸭ࢫ࣮࣌ࢫ

ゅࢳࣥ㸸2.5㹼6ࢬࢧࢡࢫ࣐

ĳࢳࣥ㸸3㹼6ࢬࢧࣁ࢙࢘

ڧ ຍᕤゎᯒ⨨㸦),B�6(0㸧࣒࣮ࣅࣥ࢜ =EISS NVision40㸦A㸧
㏵⏝ە 㞟᮰ࡿࡼ࣒࣮ࣅࣥ࢜ᚤ⣽ຍᕤSEMほᐹ

 ຍ㏿㟁ᅽ㸸30 kV࣒࣮᭱ࣅࣥ࢜ᛶ⬟ Gaە
㟁Ꮚ࣒࣮᭱ࣅຍ㏿㟁ᅽ㸸30 kV 
Ar࣒࣮᭱ࣅࣥ࢜ຍ㏿㟁ᅽ㸸1 kV 
ሁ✚ྍ⬟⭷㸸Pt,C,SiO2 
ḟࣥ࢜㉁㔞ศᯒჾ㸦SIMS㸧
ศᩓᆺX⥺ศගჾ㸦EDS㸧࣮ࢠࣝࢿ࢚
㉮ᰝ㏱㐣ᆺ㟁Ꮚ㢧ᚤ㙾㸦STEM㸧ᶵ⬟

TEMヨᩱస〇⏝ࢱ࣮ࣞࣗࣆࢽ࣐

᭱ࢬࢧࣝࣉࣥࢧ㸸4ࢳࣥĳ 

ڧ ࣮ࢼࣛࢡࢫ࣐ SUSS MJB4 
㏵⏝ە 㞟✚ᅇ㊰ヨస⏝ࡢ࣮ࣥࢱࣃࢺࢫࢪࣞࢺ࢛ࣇᙧᡂ

⬟ᛶە ᇶᯈࢬࢧ㸸5ੈゅ᭱ࡽ4ࢳࣥゅ

ゅࢳࣥ5ࡽゅࢳࣥ㸸2ࢬࢧࢡࢫ࣐

⣸እ⥺㟢ග↷ᗘ㸸25 mW/ੌ
㟢ගศゎ⬟㸸0.8 ȝmࣛࣥ㸭ࢫ࣮࣌ࢫ㸦ࢺࢡࢱࣥࢥ࣒࣮ࣗ࢟ࣂ㸧

ڧ ㉮ᰝᆺ㟁Ꮚ㢧ᚤ㙾㸦6(0㸧 ᪥ᮏ㟁Ꮚ JSM7401-FT 
㏵⏝ە ⷧ⭷⾲㠃ᴟᚤ⣽ᵓ㐀ゎᯒ

⬟ᛶە 2࣭ḟ㟁Ꮚീศゎ⬟

� ຍ㏿㟁ᅽ 15 kV           㸸1.0 nmಖド

1kV GB࣮ࣔࢻ 㸸1.5 nmಖド

࣭ീ✀

� ḟ㟁Ꮚീࠊᑕ㟁Ꮚീࠊḟ㟁Ꮚ㸩ᑕ㟁Ꮚീࢱࣝࣇ࣮ࢠࣝࢿ࢚ࠊീ

࣭ಸ⋡

 LM࣮ࣔࢻ㸸î25㹼19,000ࠊ SEM࣮ࣔࢻ㸸î100㹼1,000,000
⮬ືಸ⋡⿵ṇᶵ⬟ࠊಸ⋡▐ษ᭰ᶵ⬟ࠊീᅇ㌿⿵ṇᶵ⬟ࡁ

࣭ຍ㏿㟁ᅽ

 LMࠊSEM࣮ࣔࢻ㸸0.5㹼30 kVࠊ GB࣮ࣔࢻ㸸0.1㹼4 kV 
�㟁ὶࣈ࣮ࣟࣉ࣭ � � � � 10-13㹼2�10-9 A 
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ڧ ࣮ࣕࢩࢵ࣐ࢬࣛࣉ Ꮫ⛉ࢺ࣐ࣖ

㏵⏝ە ヨᩱ⾲㠃ࢢࣥࢩࢵࡸࢢࣥࢽ࣮ࣜࢡࡢ

⬟ᛶە  㸸DP/RIEࢻ࣮࣐ࣔࢬࣛࣉ
᭱ฟຊ㸸1000W 
㸸㓟⣲ࢫ࢞

ྍࢻ࣮ࣔࢧ࣮ࣞࢺࣈ࣮࢝

D�2� ྜ≀༙ᑟయࢫࢭࣟࣉ⨨㛵㐃

ڧ ྜ≀0B(㸦9*㸧 VG V80H 
㏵⏝ە ྜ≀༙ᑟయⷧ⭷㸦GaAs/ AlAs, InAs/ GaSb)ࣝࣕࢩ࢟ࢱࣆ࢚ࡢᡂ㛗

⬟ᛶە �ࢬࢧࣁ࢙࣭࢘ �㸧ࢳࣥ㸦᭱3ࢳࣥ2 ௵ពᙧ≧㸦In༙⏣ࡅ㸧

㸯㸭㸲㸦In Free㸧ࡢࣁ࢙࢘ࢳࣥ2ࡣ࠸ࡿ࠶ࢳࣥ2
࣭╔※� � � ᡂ⭷ᐊ㸯� Ga, In, Al �2, As�2, Sb, Si, Be, (Te) 

� � ᡂ⭷ᐊ2 Ga, Al�2, As, Si 

ڧ ከ┠ⓗ㟁Ꮚ࣒࣮ࣅ╔⨨㸦㹬ᆺ╔ჾ㸧 ᪥ᮏ┿✵

㏵⏝ە ྜ≀༙ᑟయpᆺཬࡧnᆺ㟁ᴟᮦᩱࢆ㟁Ꮚ࣭࣒࣮ࣅᢠຍ⇕࡛╔ࠊࡋ⇕ฎ⌮ࠋ࠺⾜ࢆ

⬟ᛶە n࣭ᆺ㔠ᒓ╔⏝㟁Ꮚ࣒࣮ࣅ╔⨨

� � � �ࢬࢧࣁ࢙࢘ ᐃᙧ㸦᭱2ࢳࣥ㸧

� � � 㟁Ꮚ࣒࣮ࣅ╔※ �ᩘ � 1 
� � � ᢠຍ⇕╔※ �ᩘ � � 2 

p࣭ᆺ㔠ᒓ╔⨨

� � � �ࢬࢧࣁ࢙࢘ ᐃᙧ㸦᭱2ࢳࣥ㸧

� � � ╔※ �ᩘ � � � � � � 3 
n࣭/pᆺ⏝㉥እ⥺⇕ฎ⌮⨨

� � � �ࢬࢧࣁ࢙࢘ ᐃᙧ㸦᭱2ࢳࣥ㸧

� � � ຍ⇕ ᗘ� 900 Υs5 Υ௨ෆ

� � � 㞺ᅖẼࢫ࢞� ❅⣲ࠊࣥࢦࣝࠊỈ⣲

ڧ ༙ᑟయࢨࣛࢼࢱ࣮࣓ࣛࣃ ࢫࢡࢽࣟࢺࢡࢸ࣮ࢽࢯ

㏵⏝ە ༙ᑟయ㟁Ꮚࡢ➼ࢫࣂࢹ㟁Ẽⓗ≉ᛶࡢホ౯

⬟ᛶە ࢺࢵࢽࣘࢱࢽࣔࢫ࣮ࢯ࣭  ᩘ 6 
࣭ศゎ⬟㸸8 mV 4 fA 
࣭᭱㟁ᅽ࣭㟁ὶ㸸200 V 100 mA 
ྍࢻ࣮ࣔࢧ࣮ࣞࢺࣈ࣮࣭࢝

⨨ᐃ ࣮࢝ࣟࢡ࣐⬟㧗ᶵڧ ࢡ࣮࢜ࢿ

㏵⏝ە ⣙2ȝmĳࡢ㡿ᇦࡿࡅ࠾㠃ෆࡧࡼ࠾ᴟkerrຠᯝࡢ ᐃ

⬟ᛶە ග※㸸༙ᑟయ࣮ࣞࢨ� Ἴ㛗650 nm 
 㸸⣙2 ȝmĳࢬࢧࢺࢵ࣏ࢫࢨ࣮ࣞ
᭱༳ຍ☢ሙ㸸1.0 T 
 ᗘ㸸1.5 K㹼400 K(ᐊ ௨ୗࡣᾮయHe⏝) 
�⬟㛫ศゎ✵ࢪ࣮ࢸࢫ 1 ȝm 

ከᶵ⬟ⷧ⭷ᮦᩱホ౯;⥺ᅇᢡ⨨㸦2ḟඖ᳨ฟჾ ;5'㸧ڧ Bruker 
㏵⏝ە ᙉຊX⥺※2ḟඖ᳨ฟჾࡓ࠸⏝ࢆ㧗㏿࡞X⥺ᅇᢡ ᐃ

 ᛶ⬟ X⥺※㸸Cuە
᳨ฟჾ㸸᳨ࣥࣙࢩ࣮ࣞࢳࣥࢩฟჾ2ࠊḟඖ᳨ฟჾ
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ヨᩱࢪ࣮ࢸࢫ㸸5㍈ヨᩱࢪ࣮ࢸࢫ

ࢡࢵࣂࣝ ����'HNWDN� ᥋ゐẁᕪィڧ

㏵⏝ە ヨᩱ᪉㠃ᙧᡂࡓࢀࡉẁᕪୖࠊ㠃ᙧ≧ࠊ⾲㠃⢒ࡢ࡞ࡉホ౯

⬟ᛶە ヨᩱࢬࢧ㸸15 mmĳ௨ୗ�

㧗ࡉ᪉ྥศゎ⬟㸸0.1 nm㸦#6.55 ȝm range㸧

⨨ຠᯝ ᐃ࣮ࣝ࣍ ᘧపࣈ࣮ࣟࣉࣟࢡ࣐ڧ ⌮ᕤ㈠᫆

㏵⏝ە ༙ᑟయᮦᩱ࣭ࣟࢸ࣊ᵓ㐀ࣜࣕ࢟ࡿࡅ࠾⛣ືᗘ࣭ࣜࣕ࢟ᐦᗘࡢホ౯

⬟ᛶە  ᐃ᪉ἲ㸸Van der Pauw ἲ
 ᗘ⠊ᅖ㸸20 K㹼400 K ࢪ࣮ࢸࢫ
᭱༳ຍ☢⏺ᙉᗘ㸸0.4 T 

D��� ࢫࢭࣟࣉࣥࢥࣜࢩ⨨㛵ಀ

ڧ ࣒ࢸࢫࢩ㠃ฎ⌮ຍᕤ⏺ࣟࢸࣀࢼ
ࠋ࠺⾜ࢆຍᕤࡢ࡞⌮㠃ฎ⏺ࡢࡑࡧᵓ㐀ᙧᡂཬࣟࢸࣀࢼ㏵ Si-Ge-C⣔༙ᑟయ⏝ە

ࠋ⬟ྍࡀࢢࣥࣆ࣮ࢻ≀⣧ࡸᡂ㛗ࣝࣕࢩ࢟ࢱࣆ࢚ࡢ⭷ᛶ⬟ Si-Ge⣔ⷧە

300-1100 oC࡛ࢫ࢞✀ྛࡢ㞺ᅖẼ୰࡛ࡢ⇕ฎ⌮ࠋ⬟ྍࡀ

ڧ ࣒ࢸࢫࢩศᯒࣟࢸ࣊ࣀࢼ
ࠋ࠺⾜ࢆ㧗⢭ᗘศᯒࡢᵓ㐀ࣟࢸࣀࢼ㏵ Si-Ge-C⣔༙ᑟయ⏝ە

ࠊ㸧࣒ࢸࢫࢩศග࣐ࣥࣛࢨཎᏊ⤖ྜ࣭ṍ≧ែ㸦࣮ࣞࡢᵓ㐀ࣟࢸࣀࢼᛶ⬟ Si-Ge-C⣔༙ᑟయە

ⷧ⭷✚ᒙᵓ㐀(ศගࢱ࣮࣓ࢯࣉ࢚ࣜ)ࠊ㟁Ẽᢠ㸦㸲᥈㔪ἲᢠ⋡ ᐃჾ㸧ࡢホ౯ศᯒ

ࠋ⬟ྍࡀ

ڧ ༙ᑟయ㟁Ẽ☢Ẽ」ྜ≉ᛶ ᐃ࣒ࢸࢫࢩ HP ⤌ୖ࣒ࢸࢫࢩ

㏵⏝ە ┤ὶ࣮ࣝ࣍ຠᯝ ᐃ⏝

⬟ᛶە ☢ሙᙉᗘ6.9 kOe㸦60ࣉࢵࣕࢠ mm㸧ࡾࡼࢺࢵࢱࢫ࢜ࣛࢡࠋヨᩱྎ ᗘ10ࢆ K
ࠋ⬟෭༷ྍ࡛ࡲ

 ),6L⣔5 ڧ
㏵⏝ە EMR510≉㸧ࣂࣝࢿ⨨㸦ࢢࣥࢳࢵ࢚ࣛࢻ⏝ຍᕤࣥࢥࣜࢩ

SiᇶᯈୖࡢSi⣔༙ᑟయࠋ࠺⾜ࢆࢢࣥࢳࢵ࢚ࡢ

SiO2ຍᕤ⏝ࢢࣥࢳࢵ࢚ࣛࢻ⨨㸦ࣂࣝࢿDEM-451≉㸧

SiᇶᯈୖࡢSiࡧࡼ࠾SiO2ࠋ࠺⾜ࢆࢢࣥࢳࢵ࢚ࡢ

L-451DA-L㸧ࣂࣝࢿ⨨㸦ࢢࣥࢳࢵ࢚ࣛࢻ⏝ຍᕤࣝࢱ࣓
Siᇶᯈୖࡢ㔠ᒓࠋ࠺⾜ࢆࢢࣥࢳࢵ࢚ࡢ

⬟ᛶە ⨨ࢢࣥࢳࢵ࢚ࣛࢻ⏝ຍᕤࣥࢥࣜࢩ

SiᇶᯈୖࡢSi⣔༙ᑟయྍࡀࢢࣥࢳࢵ࢚ࡢ⬟㸦ECRᆺ㸧᭱ࠋ 6ࠋࣁ࢙࢘ࢳࣥヨᩱ─

ࠋ⬟༳ྍྍࢫࣂRFࠊຓ☢ሙ༳ຍ⿵ࠋ⬟ྍࣁ࢙࢘ᐃᙧࡿࡢ

ᑟධࢫ࢞㸸� Cl2ࠊSiCl4ࠊBCl3ࠊSF6ࠊO2ࠊH2ࠊN2ࠊAr 
SiO2ຍᕤ⏝ࢢࣥࢳࢵ࢚ࣛࢻ⨨

Siࡧࡼ࠾SiᇶᯈୖࡢSiO2ྍࡀࢢࣥࢳࢵ࢚ࡢ⬟� 㸦RFບ㉳ᖹ⾜ᖹᯈᆺ㸧ࠋ

ᑟධࢫ࢞㸸� CF4ࠊSF6ࠊO2ࠊH2ࠊN2ࠊAr 
⨨ࢢࣥࢳࢵ࢚ࣛࢻ⏝ຍᕤࣝࢱ࣓

Siᇶᯈୖࡢ㔠ᒓྍࡀࢢࣥࢳࢵ࢚ࡢ⬟� 㸦RFບ㉳ᖹ⾜ᖹᯈᆺ㸧ࠋ

�㸸ࢫ࢞⏝ᐊࢢࣥࢳࢵ࢚ N2ࠊArࠊH2ࠊBCl3ࠊSiCl4ࠊCl2ࠊCF4ࠊSF6ࠊO2

�㸸ࢫ࢞⏝ᐊࢢࣥࢩࢵ O2ࠊN2
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ග㟁Ꮚศග⨨㸦(6&$㸧⥺; ڧ SSI SSX ± 100ࠊKratos 
AXIS-NOVA

⏝㏵ SSI SSX-100⾲㠃ඖ⣲ศᯒ⏝ە

Kratos AXIS-NOVA ⾲㠃ඖ⣲ศᯒ⏝ࠊ⾲㠃ඖ⣲ศᕸࢢࣥࢪ࣮࣓⏝

⬟ᛶە SSI SSX-100 
� ༢ⰍX⥺※㸦AlKĮ㸧
� ᭱ᑡศᯒ㡿ᇦ150 ȝm 
� ᭱ᑡࢠࣝࢿ࢚ࢫࣃ 2࣮5eV 
� ᭱㧗࣮ࢠࣝࢿ࢚ศゎ⬟0.58e V㸦Ag 3d 5/2㸧
Kratos AXIS-NOVA 
༢ⰍX⥺※㸦AlKĮ㸧
�  㸸᭱ᑡศᯒ㡿ᇦ15 ȝmࢻ࣮ࣔࣝࢺࢡ࣌ࢫ
� ᭱ᑡࢠࣝࢿ࢚ࢫࣃ 5࣮e V 
� ᭱㧗࣮ࢠࣝࢿ࢚ศゎ⬟0.48e V㸦Ag 3d 5/2㸧
�  㸸᭱㧗✵㛫⬟3 ȝmࢻ࣮ࣔࢢࣥࢪ࣮࣓

ڧ ࣒ࢸࢫࢩᙧ≧ ᐃࣀࢼࢪࣥࣞࢻ࣡ ᓥὠ〇సᡤ FT-3500 
㏵⏝ە ⾲㠃ࣀࢼᙧ≧ ᐃ⏝

⬟ᛶە 㢧ᚤ㙾㒊࣮ࢨ࣮ࣞ

408 nm⣸እ༙ᑟయ࣮ࣞࣥࣕ࢟ࢫࢨ᪉ᘧ

᭱ගᏛ࣒࣮ࢬಸ⋡6ಸ
ほᐹど㔝21㹼560 m� ᭱㧗ࣝࢭࢡࣆศゎ⬟21 nm 

㢧ᚤ㙾㒊ࣈ࣮ࣟࣉ

AFM㸦ࠊࢡࢵ࣑ࢼࢲࠊࢺࢡࢱࣥࢥ┦㸧࣮ࣔࢻ

⾲㠃㟁࣮ࣔࢻ

㟁ὶ࣮ࣔࢻ

☢Ẽຊ࣮ࣔࢻ

᭱㉮ᰝ⠊ᅖ㸦Ỉ㸧30 ȝm�30 ȝm�㸦㧗ࡉ㸧4 ȝm 
᭱㧗ไᚚศゎ⬟㸦Ỉᖹ㸧0.45 ȝm�㸦㧗ࡉ㸧0.06 ȝm 

D��� 㓄⥺ࢫࢭࣟࣉ㛵ಀ

ڧ ࣒ࢸࢫࢩࢢࣥࣜࢱࢵࣃࢫࣝࢱ࣓ࣥࣆࢫ࣭ࣀࢼ  EVP-38877 ࣂࣝࢿ
㏵⏝ە ༙ᑟయ㞟✚ࡿࡅ࠾ࢫࢭࣟࣉ㓄⥺⏝ Al/Tiⷧ⭷ࡢᡂ⭷

⬟ᛶە  Tiࠊᮦ㸸Al-Si(1�)ࢺࢵࢤ࣮ࢱ
ᇶᯈࢲࣝ࣍㸸33࣑ࣜĳࢳࣥ2ࠊĳ4ࠊcmゅ௨ୗࣁ࢙࢘ࢺࢵ࢝ࡢ➼

ฎ⌮ᯛᩘ㸸33࣑ࣜĳ25ࣁ࢙࢘ᯛ/ࣟ ࢺࢵ

⭷ཌศᕸ㸸ĳ200࣑ࣜෆs5㸣௨ෆ

฿㐩┿✵ᗘ㸸3�10-6  Pa㸦ࢱࢵࣃࢫᐊ㸧
   
ڧ ࣮ࢨࣛࢼ  HP-4156C ࢺࣥࣞࢪ

㏵⏝ە ᐃ ࡢ㟁Ẽ≉ᛶࡢࢫࣂࢹ㟁ᅽ-㟁ὶ≉ᛶ➼ྛ✀㟁Ꮚࡢࢱࢫࢪࣥࣛࢺ

⬟ᛶە 㧗ศゎ⬟㟁ᅽ㟁ὶࢺࢵࢽ࣭ࣘࢱࢽ࣭ࣔࢫ࣮ࢯ(1 fA/2 ȝVѸ100 mA/100 V) �4 
㟁ᅽ ᐃࣘࢺࢵࢽî2 
㟁ᅽ※ࣘࢺࢵࢽî2 

ڧ ࣮ࢲࣥ࣎  7476D ࢻࣥ࣎ࢺࢫ࢙࢘
㏵⏝ە 㞟✚ࢪ࣮ࢣࢵࣃࣉࢵࢳ㛫ࡢಙྕ⥺㓄⥺

⬟ᛶە  Auࠊ㸸Al࣮ࣖ࣡
᭱ಸ⋡60ಸྍࡢኚ࣒࣮ࢬ㢧ᚤ㙾
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ጞⅬ࣭⤊Ⅼࡢ㉸㡢Ἴฟຊ㸭Ⓨ⏕㛫ࡢ⊂❧タᐃྍࡀ⬟

⬟ྍ⇕ຍࡢࢪ࣮ࢣࢵࣃ

ڧ ࣮ࢼࣛࢡࢫ࣐ ࢡࢵࢸࣟࢡ࣐࣭ࢫ࣮ࢬ
MJB4 

㏵⏝ە 㞟✚ᅇ㊰ヨస⏝ࡢ࣮ࣥࢱࣃࢺࢫࢪࣞࢺ࢛ࣇᙧᡂ

⬟ᛶە ᇶᯈ5 ࢬࢧ mmゅ᭱ࡽ4ࢳࣥゅ

ゅࢳࣥ5ࡽゅࢳࣥ㸸2ࢬࢧࢡࢫ࣐

⣸እ⥺㟢ග↷ᗘ㸸80 mW/cm2 

㟢ගศゎ⬟㸸0.8 ȝmࣛࣥ㸭ࢫ࣮࣌ࢫ㸦ࢺࢡࢱࣥࢥ࣒࣮ࣗ࢟ࣂ㸧

ڧ ⨨ࢱࢵࣃࢫ ࣂࣝࢿ

㏵⏝ە 㧗ᐦᗘ㔠ᒓ㓄⥺ᙧᡂࠊ㔠ᒓ㟁ᴟᙧᡂࠊ

㧗⼥Ⅼ㔠ᒓⷧ⭷ᙧᡂ⏝ࢻࢧࣜࢩ

�3ᇶࢻ࣮ࢯ࢝´ᛶ⬟ ĳ4ە
᭱ᦙ㏦ᇶᯈࢬࢧ㸸ĳ4  ́
ᇶᯈຍ⇕㸸MAX350 Υ
฿㐩┿✵ᗘ㸸3�10-6  Pa௨ୗ

ڧ ⇕ฎ⌮⅔ ᮾᰤ⛉Ꮫ⏘ᴗ

㏵⏝ە ࠊᙧᡂࡢ⭷㓟ࢻ࣮ࣝࣇࠊ⭷㓟ࢺ࣮ࢤ

SiO2ࠊPSGࡢ࡞⇕ฎ⌮ࣥ࢜ࠊὀධᚋࡢ⇕ฎ⌮ࢢࣥࣟࠊࢢࣥࣜࢱࣥࢩࠊ

ࠋ⬟ྍࡀ⌮ฎ⇕ࡢH2�O2㞺ᅖẼ୰࡛ࠊH2ࠊArࠊN2ࠊᛶ⬟ O2ە

�ຍ⇕᪉ᘧࢱ࣮ࣄ 300 Υ㹼1050 Υ㸸3య�

ڧ 㔠ᒓ╔⨨ ᪥ᮏࢻ࣮ࢩ◊✲ᡤ M95-
0019

㏵⏝ە 㔠ᒓⷧ⭷㸦࣒࢘ࢽ࣑ࣝ㸧ࡢ╔㸦ᢠຍ⇕ᆺ㸧

⬟ᛶە ╔※ᩘࢺ࣮࣎㸸2 
ᑐᛂࢬࢧࣁ࢙࢘㸸33 mmĳ2ࠊ 6ࠊ͇ 8͇ࠊ͇
⭷ཌࡿࡼ࣮ࣛࣟࢺࣥࢥ╔࣮ࣞࡢࢺไᚚྍࡀ⬟᪥ᮏࢻ࣮ࢩ◊✲ᡤ M95-0019 
ᇶᯈᅇ㌿ᶵᵓࡁ

ڧ ཎᏊ㛫ຊ㢧ᚤ㙾㸦$)0㸧 ᪥ᮏࢥ࣮ࣅ

㏵⏝ە ㉮ᰝᆺࣈ࣮ࣟࣉ㢧ᚤ㙾ࡢ᥈㔪ࡢ࣮ࣝࢣࢫࣝࢺ࣮࣓ࣀࢼࡿࡼຍᕤᶵ⬟ཬࣗࣆࢽ࣐ࡧ

ほᐹࡢ㢧ᚤ㙾ീࣈ࣮ࣟࣉ✀ྛࡿࡼ㢧ᚤ㙾ࣈ࣮ࣟࣉ㉮ᰝᆺࡧཬࣥࣙࢩ࣮ࣞ

⬟ᛶە ᭱ヨᩱࢬࢧ㸸210 mm 
 ⠊ᅖ㸸180 mmî150 mmືྍࢪ࣮ࢸࢫ
᭱㉮ᰝ⠊ᅖ㸸XY㸸80 ȝm9:=ࠊ ȝm 
ᶵ⬟㸸ࣥࣙࢩ࣮ࣞࣗࣆࢽ࣐ࣀࢼ 㝧ᴟ㓟ࠊࢳࢵࣛࢡࢫ

ࠊFEMࠊ㟁ὶ㸧ࠊᦶ᧿ຊࠊࢢࣥࣆࢵࢱࠊࢺࢡࢱࣥࢥAFM㸦ࠊ㢧ᚤ㙾㸸 STMࣈ࣮ࣟࣉ

SPoMࠊSCMࠊMFM 

ڧ ඹ↔Ⅼ㢧ᚤ㙾࣮ࢨ࣮ࣞ ࢡࢵࢸ࣮ࢨ࣮ࣞ

㏵⏝ە ヨᩱ⾲㠃ࡢ࣮ࣝࢣࢫࣝࢺ࣮࣓ࣀࢼࡽࣝࢺ࣮࣓ࣟࢡ࣐ࡢẁᕪࡸ⢒ࢆࡉ㠀᥋ゐ࡚

 ᐃࡿࡍ

⬟ᛶە  㸸2048î2048ᩘࣝࢭࢡࣆ
㝵ㄪ㸸16ࢺࢵࣅ

ඹ↔Ⅼ㢧ᚤ㙾ᶵ⬟ࡿࡼ㧗ࡉ ᐃᶵ⬟㸦 ᐃ⢭ᗘ㸦ı㸧㸸0.02 ȝm㸧

ᚤ⣽ᙧ≧ィ ᶵ⬟㸦 ᐃ⢭ᗘ㸦ı㸧㸸00007 ȝm㸧ࡿࡼ΅ᆺᖸ࣑࢘ࣛ
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ڧ ⨨᥋ᥥ⏬┤࣮ࢨ࣮ࣞ ࢡ࣮࢜ࢿ

㏵⏝ە ࡿࡍ⏬᥋ᥥ┤ࢺࢫࢪࣞ⏝ࣇࣛࢢࢯࣜࢺ࢛ࣇ

⬟ᛶە  ග※Ἴ㛗㸸375 nm࣮ࢨ࣮ࣞ
᭱ᑡᥥ⏬⥺ᖜ㸸1 ȝm 
᭱ᥥ⏬⠊ᅖ㸸50 mm �50 mm 
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�㸫2 タࡢ⏝≧ἣ�௧ � ᖺᗘ�Statistics 

令和3年度 ナノ・スピン実験施設 利⽤登録状況 2022/3/31

研究室名 利⽤責任者 取り纏め
研究室 登録者名 ⼈数

佐藤教授 櫻庭准教授 ⼭本准教授 (学術研究員)守⾕ (M2)⼩⼝ 渋⾕ 菅家 佐々⽊

(M1)藤本 渡邊 (B4)⼩野 ⾨間 佐藤 (B3)薗

深⾒教授 松倉教授 (助教)⾦井 Justin 陣内 Samik ⼭根 (特任助教)⽵内 (博⼠研究員)五⼗嵐(純)

(技術補佐員)William 五⼗嵐(忠) 柴⽥ (D1)ユン De Zoysa (M2)来住 安部(直) 武智 早川

(M1)内村 菅野 岸 ⼩林 千葉 (B4)安部(佑) ⼤⽥ 佐藤 篠⽥ (JAXA)渡部

平野教授 (助教)但⽊ ⾺ ⼩宮 (受託研究員)阿部 (D1)住 佐藤

(M2)河野 佐藤(有) ⽵室 渡辺 (M1)安藤 陰⼭ 酒井原 渡部 (B4)島⽥ 野村 室⽥

尾辻・佐藤研 佐藤 昭 尾辻教授 佐藤昭准教授 (研究員)唐 (M2)根来 (M1)⽥村 中嶋 (B4)関 成⽥ 渡邊 (その他)藤原 ⽥中 吉武 12

堀尾研 堀尾 喜彦 堀尾教授 (D3)織間 (M2)菊地 (M1)熊⾕ (B4)⽯井 辻 6

共通部 森⽥ 伊織 森⽥技術職員 ⼩野技術職員 武者技術職員 3

基盤ｾﾝﾀｰ評価部 阿部 真帆 阿部技術職員 丹野技術職員 2

⼤塚准教授 (技術補佐員)熊坂 佐久間 佐藤 出崎 (D3)篠崎 (M2)阿部 相澤

(M1)藤原 武藤 吉⽥ (B4)上⾯ (B3)⽥髙 野呂

吹留
准教授研

吹留 博⼀ 吹留准教授 (技術補佐員)佐々⽊ (M2)⼩濱 (M1)⽯⽥ ⼭本 (B4)佐藤 ⽶窪 (NICT)渡邊 8

⽯⼭研 ⽯⼭ 和志 佐藤研 ⽯⼭教授 (M2)⾼野 (M1)豊⽥ (B4)上倉 千⽥ 5

⽻⽣研 ⽻⽣ 貴弘 共通部 ⽻⽣教授 (研究員)⾼⼦ 2

枝松研 枝松 圭⼀ 共通部 枝松教授 ⾦⽥助教 2

⽚野研 ⽚野 諭 共通部 ⽚野准教授 (M2)⻘柳 許 (B4)森⽥ 4

安藤・⼤兼研(⼯) ⼤兼 幹彦 深⾒研 ⼤兼准教授 中野助教 アルマダウィ助教 (D2)劉 王 (M1)⾕⼝ 豊嵜 7

 好⽥准教授 軽部助教 張助教 (研究員)Ye (D1)Liao (M2)Zihao ⽊村 曽根原

(M1)⼩⽥川 (B4)菊池 北川 ⼩⼭ ⽥中 星加 松浦

藤掛・
⽯鍋研(⼯)

柴⽥ 陽⽣ 平野研 柴⽥助教 (M1)⼩野 (B4)神⽥ 3

ソフトマター・
⽣物物理(理)

芳賀 健也 共通部 芳賀技術職員 (D1)千葉 (B4)遠藤 3

CIES 池⽥ 正⼆ 深⾒研 池⽥教授 永沼准教授 Anh助教 葉助教 （研究⽀援員)平⽥ 岩沼 6

末光研（CIES) 末光 哲也 尾辻研 末光哲也教授 1

CSIS LUSTIKOVA 深⾒研 Lustikova助教 1

AIMR Alka 深⾒研 Alka助教 1

⻄原研（AIMR） Zhengze Pan 共通部 Zhengze Pan助教 (D1)Hongyu Liu 2

内野研
(東北⼯⼤)

内野 俊 尾辻研 内野教授 (B4)但野 (B3)衝 3

柴⽥研
(東北⼯⼤)

柴⽥ 憲治 深⾒研 柴⽥教授 (M1)⼩野 2

堀切川・⼭⼝研(⼯) ⼭⼝ 健 共通部 ⼭⼝ 健准教授 (M2)⽯﨏 (B4)平垣内 2

吉川研
(未来科学技術共同研究センター)

鎌⽥ 圭 共通部 鎌⽥准教授 (助⼿)⽯川 2

合 計 165

⾮

常

駐

研

究

室

新⽥・
好⽥研(⼯)

好⽥ 誠

⼤塚
准教授研

⼤塚 朋廣

常

駐

研

究

室

平野研

佐藤・
櫻庭・⼭本研 14

但⽊ ⼤介

櫻庭 政夫

深⾒研 深⾒ 俊輔

深⾒研

28

18

13

深⾒研 15
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※共通利⽤装置 55台

令和3年3⽉1⽇から令和4年2⽉28⽇まで

装
置
名

(

A
は
共
通
利
⽤
対
応
，
P
は
プ
ロ
ジ
ェ
ク
ト
対
応

)

ナ
ノ
・
ス
ピ
ン
電
⼦
描
画
シ
ス
テ
ム

ナ
ノ
・
ス
ピ
ン
縮
⼩
投
影
露
光
シ
ス
テ
ム

ス
ピ
ン
デ
バ
イ
ス
⽤
リ
ソ
グ
ラ
フ
ィ
装
置

(

D
W
L
2
0
0

)

ス
ピ
ン
デ
バ
イ
ス
⽤
リ
ソ
グ
ラ
フ
ィ
装
置

(

ア
ラ
イ
ナ

)

⾛
査
型
電
⼦
顕
微
鏡
S
E
M

(

J
S
M
7
4
0
1
F

)

ア
ッ
シ
ン
グ
シ
ス
テ
ム

(

P
R
5
0
0
,
U
V
1

)

プ
ラ
ズ
マ
ア
ッ
シ
ャ
ー

(

V
1
0
0
0
T
S

)

マ
ス
ク
ア
ラ
イ
ナ

(

M
J
B
4

)

リ
ソ
グ
ラ
フ
ィ
ー
関
連

(

ス
ピ
ン
コ
ー
タ
ー
︑
顕
微
鏡
な
ど

)

洗
浄
ベ
ン
チ

(

E
B
室

)

サ
ブ
ミ
ク
ロ
ン
マ
ス
ク
ア
ラ
イ
メ
ン
ト

接
触
段
差
計

(

D
E
K
T
A
K

X
T
A

)

A
F
M

(

n
a
n
o
c
u
t
e

)

イ
オ
ン
ビ
ー
ム
加
⼯
解
析
装
置

(

N
V
4
0

)

化
合
物
M
B
E

多
⽬
的
電
⼦
ビ
ー
ム
蒸
着
装
置

(

ｎ
型
蒸
着
器

)

抵
抗
加
熱
蒸
着
装
置

(

ｐ
型
蒸
着
器

)

⾚
外
線
熱
処
理
炉

(

ｎ
型
・
ｐ
型

)

洗
浄
ベ
ン
チ

(

化
合
物
室

)

⾼
機
能
マ
イ
ク
ロ
カ
ー
測
定
装
置

多
機
能
薄
膜
材
料
評
価
Ｘ
線
回
折
装
置

接
触
段
差
計

(

D
E
K
T
A
K
1
5
0

)

半
導
体
パ
ラ
メ
ー
タ
ア
ナ
ラ
イ
ザ

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

A
N
E
L
V
A
ミ
リ
ン
グ

)

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

絶
縁
膜
堆
積

)

絶
縁
膜
堆
積
C
V
D

磁
性
材
料
R
I
E

⾮
磁
性
⾦
属
・
絶
縁
膜
R
I
E

ナ
ノ
・
ス
ピ
ン
熱
処
理
装
置

(

S
i

室

)

レ
ー
ザ
ラ
マ
ン
分
光

(

可
視
光

)

分
光
エ
リ
プ
ソ

Ｘ
線
電
⼦
分
光
装
置

(

N
O
V
A

)

ワ
イ
ド
レ
ン
ジ
ナ
ノ
形
状
測
定
シ
ス
テ
ム

４
探
針
抵
抗
率
測
定
器

X
線
光
電
⼦
分
光
装
置

(

S
S
X

)

半
導
体
電
気
磁
気
複
合
特
性
測
定
シ
ス
テ
ム

常
圧
C
V
D
装
置

S
i

加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

S
i
O
2
加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

メ
タ
ル
加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

原
⼦
ス
ケ
ー
ル
評
価
分
析
シ
ス
テ
ム

(

A
F
M
/
S
T
M

)

洗
浄
ベ
ン
チ

(

S
i

室

)

中
型
E
C
R
堆
積
装
置

⼩
型
E
C
R
堆
積
装
置

ナ
ノ
・
ス
ピ
ン
メ
タ
ル
ス
パ
ッ
タ
リ
ン
グ
シ
ス
テ
ム

ボ
ン
ダ
ー

マ
イ
ク
ロ
プ
ロ
ー
ブ
式
低
温
ホ
ー
ル
効
果
測
定
装
置

マ
ス
ク
ア
ラ
イ
ナ
ー

ス
パ
ッ
タ
装
置

⾼
清
浄
熱
処
理
炉

⾦
属
蒸
着
装
置

洗
浄
ベ
ン
チ

(

3
F
C
R

)

レ
ー
ザ
ー
直
接
描
画
装
置

原
⼦
間
⼒
顕
微
鏡

(

V
e
e
c
o

)
レ
ー
ザ
ー
共
焦
点
顕
微
鏡

(

L
a
s
e
r
t
e
c

)

共
通
利
⽤
対
応
装
置

利
⽤
時
間

⼩
計

プ
ロ
ジ
ェ
ク
ト
⽤
・
研
究
室
持
込
装
置
利
⽤
時
間
⼩
計

実
験
装
置
利
⽤
時
間

合
計

佐藤・櫻庭・⼭本研 9 38 10 5 22 41 13 17 18 113 32 24 30 48 21 167 11 33 652 21 673
深⾒研(松倉研,池⽥研を含む) 426 24 246 91 85 80 8 33 24 310 112 2215 46 61 235 150 108 61 69 22 4406 7225 11631
平野研 1 18 8 10 3 40 827 867
尾辻・佐藤研 65 4 14 89 81 5 5 9 238 510 0 510
施設共通部 64 118 39 26 13 12 7 222 216 3 20 52 792 0 792
(佐藤(茂))・吹留研 76 4 6 14 10 93 14 132 349 0 349
⽯⼭研 25 54 52 3 134 0 134
⼤塚研 55 7 34 115 125 148 16 27 16 5 2 6 556 0 556
⽻⽣研 5 5 5
安藤・⼤兼研(⼯学研究科) 29 29 2000 2029
新⽥・好⽥研(⼯学研究科) 0 0 0
鷲尾・岡⽥研(⼯学研究科) 0 0 0
藤掛・⽯鍋研(⼯学研究科) 8 8 3 11

⿑藤・⼩川研(⼯学研究科) 0 0 0
ソフトマター・⽣物物理(理学研究科) 7 48 38 93 0 93
CIES 35 2 19 80 50 39 34 13 30 20 1 323 0 323
末光研(CIES) 0 0 0
CSIS 10 2 8 5 25 25
AIMR 6 3 53 12 40 1 115 0 115
千葉・⼭中研(⾦研) 0 0 0
⻄原研（多元） 1 10 11 11
堀切川研（⼯学部） 1 1 2 2
内野研(東北⼯⼤) 1 24 25 0 25
柴⽥研(東北⼯⼤) 5 2 6 1 1 13 2 30 0 30
その他（企業） 8 8 8
  計 707 0 176 320 117 22 188 244 665 513 134 67 33 137 0 0 0 0 662 112 2265 46 61 274 184 110 80 99 41 0 15 17 0 0 0 0 0 0 18 0 0 133 33 48 30 22 0 141 21 167 0 33 0 43 135 8113 10076 18189

共通利⽤対応装置 利⽤時間

2
4
0



※研究室持込Ί装置 41台

令和3年3⽉1⽇から令和4年2⽉28⽇まで

装
置
名

ス
ピ
ン
半
導
体

ௗ
装
置

(

*
E
N
ᶚ

)

ス
ピ
ン
メ
Ϡ
リ
⽤
ス
パ
ッ
タ
装
置

(

M
R
A
M
ス
パ
ッ
タ

)

ナ
ノ
ス
ピ
ン
材
料

ௗ
装
置

(

M
B
E

F
I
B

)

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

I
C
P

)

⾼
機
能
合
⾦
積

薄
膜
形

⽤
ス
パ
ッ
タ
装
置

⼩
型
ス
パ
ッ
タ

M
B
E
�
1
︑
�
2

5
T
磁

ア
ω
ー
ル
炉

メ
タ
ル
ス
パ
ッ
タ

(

̏

)

メ
タ
ル
ス
パ
ッ
タ

(

̐

)

メ
タ
ル
ス
パ
ッ
タ

(

̑

)


化
物
M
B
E

M
B
E
�
3
�
ਇ
ۯ
S
T
M

3
元
ス
パ
ッ
タ

(

ഉ
ؼ
ݗ
౾

)

A
L
D

(

ア
ル
ミ
ナ
・
ύ
フ
ω
Τ
ム

)

൜
⽤
A
F
M

⼤
型
ス
テ
ー
ジ
A
F
M

E
B

(

6
5
0
0
F

)

S
E
M

(

6
5
0
0
F

)

⾚
外
線
ラ
ン
プ
加
熱
装
置

⾼
ଐ
デ
バ
イ
ス
加
⼯
⽤
C
V
D
装
置

⾼
ଐ
デ
バ
イ
ス
加
⼯
⽤
R
I
E
装
置

⾼
ଐ
デ
バ
イ
ス
電
ۅ
蒸
着
装
置

⼩
型
熱
処
理
炉

(

̏
F
C
R
S
i

室

)

⼩
型
E
C
R
プ
ラ
ズ
マ
処
理
装
置

U
V
ラ
マ
ン
分
光
シ
ス
テ
ム

⾼
״
ౕ
E
S
C
A

༙
機
デ
バ
イ
ス
Ҳ
ؑ
ࡠ

装
置

⾦
属
蒸
着
装
置

電
気
炉

電
気
炉

(

3
μ
ー
ン

)

マ
ル
チ
チ
ャ
ン
バ
ー

R
F
ス
パ
ッ
タ
装
置

⾦
属
蒸
着
・
マ
グ
ϋ
ト
ロ
ン
ス
パ
ッ
タ
装
置

A
u
・
I
n
蒸
着

S
T
M
・
M
B
E

X
R
D

(

室
温
ʶ
低
温

)

グ
ラ
フ
ェ
ン
化
ൕ
応
炉
Ҳ
ߺ
機

グ
ラ
フ
ェ
ン
化
ൕ
応
炉
್
ߺ
機

レ
ー
ザ
ー
共
焦
点
顕
微
鏡

(

K
e
\
e
n
c
e

)

プ
ラ
ズ
マ
ド
ラ
イ
洗
浄
装
置

実
験
装
置
利
⽤
時
間

⼩
計

佐藤・櫻庭・⼭本研 19 21

深⾒研(松倉研,池⽥研を含む) 5000 2000 5 10 10 200 7225

平野研 774 4 2 33 9 827

尾辻・佐藤研 0

施設共通部 0

(佐藤(茂))・吹留研 0

⽯⼭研 0

⼤塚研 0

⽻⽣研 0

安藤・⼤兼研(⼯学研究科) 2000 2000

新⽥・好⽥研(⼯学研究科) 0

鷲尾・岡⽥研(⼯学研究科) 0

藤掛・⽯鍋研(⼯学研究科) 3 3

⿑藤・⼩川研(⼯学研究科) 0

ソフトマター・⽣物物理(理学研究科) 0

CIES 0

末光研(CIES)
CSIS 0

AIMR 0

千葉・⼭中研(⾦研) 0

⻄原研（多元）
堀切川研（⼯学部）
内野研(東北⼯⼤) 0

柴⽥研(東北⼯⼤) 0

  計 0 2000 0 0 5000 0 0 2000 0 0 0 0 0 0 5 10 10 0 0 200 0 0 0 0 0 0 0 0 774 0 0 0 4 2 33 0 0 0 0 0 31 10076

研究室持込Ί装置利⽤時間

2
4
1



※共通利⽤装置 55台

令和3年3⽉1⽇から令和4年2⽉28⽇まで

装
置
名

(

A
は
共
通
利
⽤
対
応
，
P
は
プ
ロ
ジ
ェ
ク
ト
対
応

)

ナ
ノ
・
ス
ピ
ン
電
⼦
描
画
シ
ス
テ
ム

ナ
ノ
・
ス
ピ
ン
縮
⼩
投
影
露
光
シ
ス
テ
ム

ス
ピ
ン
デ
バ
イ
ス
⽤
リ
ソ
グ
ラ
フ
ィ
装
置

(

D
W
L
2
0
0

)

ス
ピ
ン
デ
バ
イ
ス
⽤
リ
ソ
グ
ラ
フ
ィ
装
置

(

ア
ラ
イ
ナ

)

⾛
査
型
電
⼦
顕
微
鏡
S
E
M

(

J
S
M
7
4
0
1
F

)

ア
ッ
シ
ン
グ
シ
ス
テ
ム

(

P
R
5
0
0
,
U
V
1

)

プ
ラ
ズ
マ
ア
ッ
シ
ャ
ー

(

V
1
0
0
0
T
S

)

マ
ス
ク
ア
ラ
イ
ナ

(

M
J
B
4

)

リ
ソ
グ
ラ
フ
ィ
ー
関
連

(

ス
ピ
ン
コ
ー
タ
ー
︑
顕
微
鏡
な
ど

)

洗
浄
ベ
ン
チ

(

E
B
室

)

サ
ブ
ミ
ク
ロ
ン
マ
ス
ク
ア
ラ
イ
メ
ン
ト

接
触
段
差
計

(

D
E
K
T
A
K

X
T
A

)

A
F
M

(

n
a
n
o
c
u
t
e

)

イ
オ
ン
ビ
ー
ム
加
⼯
解
析
装
置

(

N
V
4
0

)

化
合
物
M
B
E

多
⽬
的
電
⼦
ビ
ー
ム
蒸
着
装
置

(

ｎ
型
蒸
着
器

)

抵
抗
加
熱
蒸
着
装
置

(

ｐ
型
蒸
着
器

)

⾚
外
線
熱
処
理
炉

(

ｎ
型
・
ｐ
型

)

洗
浄
ベ
ン
チ

(

化
合
物
室

)

⾼
機
能
マ
イ
ク
ロ
カ
ー
測
定
装
置

多
機
能
薄
膜
材
料
評
価
Ｘ
線
回
折
装
置

接
触
段
差
計

(

D
E
K
T
A
K
1
5
0

)

半
導
体
パ
ラ
メ
ー
タ
ア
ナ
ラ
イ
ザ

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

A
N
E
L
V
A
ミ
リ
ン
グ

)

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

絶
縁
膜
堆
積

)

絶
縁
膜
堆
積
C
V
D

磁
性
材
料
R
I
E

⾮
磁
性
⾦
属
・
絶
縁
膜
R
I
E

ナ
ノ
・
ス
ピ
ン
熱
処
理
装
置

(

S
i

室

)

レ
ー
ザ
ラ
マ
ン
分
光

(

可
視
光

)

分
光
エ
リ
プ
ソ

Ｘ
線
電
⼦
分
光
装
置

(

N
O
V
A

)

ワ
イ
ド
レ
ン
ジ
ナ
ノ
形
状
測
定
シ
ス
テ
ム

４
探
針
抵
抗
率
測
定
器

X
線
光
電
⼦
分
光
装
置

(

S
S
X

)

半
導
体
電
気
磁
気
複
合
特
性
測
定
シ
ス
テ
ム

常
圧
C
V
D
装
置

S
i

加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

S
i
O
2
加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

メ
タ
ル
加
⼯
ド
ラ
イ
エ
ッ
チ
ン
グ

原
⼦
ス
ケ
ー
ル
評
価
分
析
シ
ス
テ
ム

(

A
F
M
/
S
T
M

)

洗
浄
ベ
ン
チ

(

S
i

室

)

中
型
E
C
R
堆
積
装
置

⼩
型
E
C
R
堆
積
装
置

ナ
ノ
・
ス
ピ
ン
メ
タ
ル
ス
パ
ッ
タ
リ
ン
グ
シ
ス
テ
ム

ボ
ン
ダ
ー

マ
イ
ク
ロ
プ
ロ
ー
ブ
式
低
温
ホ
ー
ル
効
果
測
定
装
置

マ
ス
ク
ア
ラ
イ
ナ
ー

ス
パ
ッ
タ
装
置

⾼
清
浄
熱
処
理
炉

⾦
属
蒸
着
装
置

洗
浄
ベ
ン
チ

(

3
F
C
R

)

レ
ー
ザ
ー
直
接
描
画
装
置

原
⼦
間
⼒
顕
微
鏡

(

V
e
e
c
o

)
レ
ー
ザ
ー
共
焦
点
顕
微
鏡

(

L
a
s
e
r
t
e
c

)

共
通
利
⽤
対
応
装
置
ฯ
ग
時
間

⼩
計

プ
ロ
ジ
ェ
ク
ト
⽤
・
研
究
室
持
込
装
置
ฯ
ग
時
間

⼩
計

実
験
装
置
ฯ
ग
時
間

合
計

佐藤・櫻庭・⼭本研 4 8 3 2 6 4 2 5 34 0 34

深⾒研(松倉研,池⽥研を含む) 3 3 3 3 12 257 269

平野研 4 4 114 118

尾辻・佐藤研 0 0 0

施設共通部 42 14 1 17 4 42 12 1 5 1 25 164 0 164

(佐藤(茂))・吹留研 0 0 0

⽯⼭研 0 0 0

⼤塚研 0 0 0

⽻⽣研 0 0 0

安藤・⼤兼研(⼯学研究科) 0 24 24

新⽥・好⽥研(⼯学研究科) 0 0 0

鷲尾・岡⽥研(⼯学研究科) 0 0 0

藤掛・⽯鍋研(⼯学研究科) 0 0 0

⿑藤・⼩川研(⼯学研究科) 0 0 0

ソフトマター・⽣物物理(理学研究科) 0 0 0

CIES 0 0 0

末光研(CIES) 0 0 0

CSIS 0 0 0

AIMR 0 0 0

千葉・⼭中研(⾦研) 0 0 0

⻄原研（多元） 0 0 0

堀切川研（⼯学部） 0 0 0

内野研(東北⼯⼤) 0 0 0

柴⽥研(東北⼯⼤) 0 0 0

0 0 0

  計 42 0 14 1 17 0 4 42 12 1 5 1 0 25 3 3 3 3 0 0 0 0 0 0 0 0 0 0 4 0 0 8 0 0 0 0 0 0 3 0 2 0 6 4 2 0 0 4 0 5 0 0 0 0 0 214 395 609

共通利⽤対応装置 ฯग時間

2
4
2



※研究室持込Ί装置 41台

令和3年3⽉1⽇から令和4年2⽉28⽇まで

装
置
名

ス
ピ
ン
半
導
体

ௗ
装
置

(

*
E
N
ᶚ

)

ス
ピ
ン
メ
Ϡ
リ
⽤
ス
パ
ッ
タ
装
置

(

M
R
A
M
ス
パ
ッ
タ

)

ナ
ノ
ス
ピ
ン
材
料

ௗ
装
置

(

M
B
E

F
I
B

)

ス
ピ
ン
材
料
微
細
加
⼯
装
置

(

I
C
P

)

⾼
機
能
合
⾦
積

薄
膜
形

⽤
ス
パ
ッ
タ
装
置

⼩
型
ス
パ
ッ
タ

M
B
E
�
1
︑
�
2

5
T
磁

ア
ω
ー
ル
炉

メ
タ
ル
ス
パ
ッ
タ

(

̏

)

メ
タ
ル
ス
パ
ッ
タ

(

̐

)

メ
タ
ル
ス
パ
ッ
タ

(

̑

)


化
物
M
B
E

M
B
E
�
3
�
ਇ
ۯ
S
T
M

3
元
ス
パ
ッ
タ

(

ഉ
ؼ
ݗ
౾

)

A
L
D

(

ア
ル
ミ
ナ
・
ύ
フ
ω
Τ
ム

)

൜
⽤
A
F
M

⼤
型
ス
テ
ー
ジ
A
F
M

E
B

(

6
5
0
0
F

)

S
E
M

(

6
5
0
0
F

)

⾚
外
線
ラ
ン
プ
加
熱
装
置

⾼
ଐ
デ
バ
イ
ス
加
⼯
⽤
C
V
D
装
置

⾼
ଐ
デ
バ
イ
ス
加
⼯
⽤
R
I
E
装
置

⾼
ଐ
デ
バ
イ
ス
電
ۅ
蒸
着
装
置

⼩
型
熱
処
理
炉

(

̏
F
C
R
S
i

室

)

⼩
型
E
C
R
プ
ラ
ズ
マ
処
理
装
置

U
V
ラ
マ
ン
分
光
シ
ス
テ
ム

⾼
״
ౕ
E
S
C
A

༙
機
デ
バ
イ
ス
Ҳ
ؑ
ࡠ

装
置

⾦
属
蒸
着
装
置

電
気
炉

電
気
炉

(

3
μ
ー
ン

)

マ
ル
チ
チ
ャ
ン
バ
ー

R
F
ス
パ
ッ
タ
装
置

⾦
属
蒸
着
・
マ
グ
ϋ
ト
ロ
ン
ス
パ
ッ
タ
装
置

A
u
・
I
n
蒸
着

S
T
M
・
M
B
E

X
R
D

(

室
温
ʶ
低
温

)

グ
ラ
フ
ェ
ン
化
ൕ
応
炉
Ҳ
ߺ
機

グ
ラ
フ
ェ
ン
化
ൕ
応
炉
್
ߺ
機

レ
ー
ザ
ー
共
焦
点
顕
微
鏡

(

K
e
\
e
n
c
e

)
プ
ラ
ズ
マ
ド
ラ
イ
洗
浄
装
置

プ
ロ
ジ
ェ
ク
ト
⽤
・
研
究
室
持
込
装
置
ฯ
ग
時
間

⼩
計

佐藤・櫻庭・⼭本研 0

深⾒研(松倉研,池⽥研を含む) 3 3 3 120 3 100 3 3 3 3 1 1 2 2 6 1 257

平野研 100 1 3 3 4 3 114

尾辻・佐藤研 0

施設共通部 0

(佐藤(茂))・吹留研 0

⽯⼭研 0

⼤塚研 0

⽻⽣研 0

安藤・⼤兼研(⼯学研究科) 24 24

新⽥・好⽥研(⼯学研究科) 0

鷲尾・岡⽥研(⼯学研究科) 0

藤掛・⽯鍋研(⼯学研究科) 0

⿑藤・⼩川研(⼯学研究科) 0

ソフトマター・⽣物物理(理学研究科) 0

CIES 0

末光研(CIES) 0

CSIS 0

AIMR 0

千葉・⼭中研(⾦研) 0

⻄原研（多元） 0

堀切川研（⼯学部） 0

内野研(東北⼯⼤) 0

柴⽥研(東北⼯⼤) 0

0

  計 3 24 3 3 120 0 3 100 3 3 0 3 3 0 0 1 1 2 2 6 0 0 0 0 0 0 0 100 0 1 3 3 4 3 0 0 1 0 0 0 0 395

研究室持込Ί装置ฯग時間

2
4
3
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