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Quantum Standards and Ultimate Precision Measurements Based on Single Electrons

Fujiwara, Akira

151,400,000

ppm

We developed a measurement system in a single dilution refrigerator for the
guantum metrology triangle (QMT), by which the consistency among three quantum electrical standards
such as the Josephson voltage standard, the quantum Hall resistance standard, and the
single-electron current standard can be checked precisely. We performed high-precision measurements
for each quantum electrical standard and confirmed the ppm/sub-ppm level accuracy. We also succeeded

in observing new phenomena such as the picosecond coherent oscillation of a single-electron wave
packet in a silicon quantum dot and sensitive phono detection using a single Cooper-pair transistor.
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M. Maruyama, C. Urano, N.-H. Kaneko, T. Kanai, E. Sannoumaru, J. Honjo, I. Tanaka, Y. Yoshino

Investigation of Influence of Humidity on Voltage Output in a Prototype of Compact Detachable Zener Module

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020

2020

T. Matsumaru, J. Zhengsen, M. Maruyama, N.-H. Kaneko

Voltage Tracking in Quantum-Metrology-Triangle Measurement

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020
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Dong-Hun Chae, Mun-Seog Kim, Wan-Seop Kim, Takehiko Oe, Nobu-Hisa Kaneko

Current-to-Voltage Conversion with Integrated Quantum Hall Resistors

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020
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Kuan Hoong Lim, Takehiko Oe, Sze Wey Chua, Nobu-Hisa Kaneko

Pilot Study on Transport Behaviour of 100-Q Standard Resistors for Use in APMP Key Comparisons

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020
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Takehiko Oe, Shamith U. Payagala, Dean G. Jarrett, Nobu-Hisa Kaneko

Evaluation of NMIJ Traveling Dual Source Bridge Using NIST Adapted Wheatstone Bridge

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020

2020

Takehiko Oe, Alireza R. Panna, Randolph E. Elmquist, Dean G. Jarrett, Yasuiro Fukuyama, Nobu-Hisa Kaneko

Precise evaluation of GaAs/AlGaAs 129 kQ and 1 MQ quantum Hall array devices for a quantum Wheatstone bridge

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020

2020

Yasutaka Amagai, Stefan Cular, Joseph A. Hagmann, Thomas E. Lipe, Nobu-Hisa Kaneko

Fabrication of High-Current Multijunction Thermal Current Converters on Silicon Substrates by Wet Chemical Etching

CPEM/NCSL12020, Virtual Conference, Aug. 24, 2020
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A. Kemppinen, E. Mykkanen, J. Lehtinen, A. Ronzani, A. Bera, K. Kohopaa, J. Govenius, P. Immonen, A. Manninen, M. Prunnila,
S. Giblin, M. Kataoka, S. de Graaf, T. Hoenigl-Decrinis, R. Shaikhaidarov, G. Yamahata, A. Fujiwara, M. Jenei, and, M.
Mottonen,

Toward a practical quantum current standard

QTech2020 (Barcelona, Apr. 6-8, 2020)
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K .Nishiguchi, K. Chida, and A. Fujiwara

Control of thermal noise originating from single-electron Brownian motion

The 6th International Symposium toward the Future of Advanced Researches in Shizuoka University (ISFAR-SU 2020
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A. Fujiwara

Silicon nanodevices for metrology and sensor applications

IEEE Nanotechnology Materials and Devices Conference (IEEE NMDC2019)
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Characteristics of Si Single-Electron Transistor under Illumination
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T. Suzuki, G. M. Kanyolo, H. Nishigaki, Y. Mizugaki, and H. Shimada

Applicability of small Josephson junction arrays as radiation detectors

International Symposium on Hybrid Quantum Systems 2019

2019

G. Yamahata, S. Ryu, N. Johnson, H-S. Sim, A. Fujiwara, and M. Kataoka

Effective time-resolved detection of picosecond coherent dynamics in a Si dynamic quantum dot

The International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)

2019

N. Johnson, G. Yamahata, and A. Fujiwara

Observation of cooling in a dynamic quantum dot

International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)

2019

C. Gerbelot, 1. Madrid, F. Cleri, T. Yamaguchi, H. Tanaka, C. Demaille, T. Fujii, A. Fujiwara and N. Clement

Q-Biol: A Quantum Bioelectrochemical Software Based on Single-electron Counting

International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)
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I. Madrid, C. Gerbelot, T. Yamaguchi, T. Fujii, A. Fujiwara and N. Clement

Full Counting Statistics of Single-electron Transport in Redox-labeled DNA Motors

International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)

2019

J. Tanarom and H. Shimada

Application of the Cooper-pair transistor as a supercurrent switch for superconducting circuits

International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)

2019

T. Watanabe, Y. Mizugaki, and H. Shimada

Long Range Current Correlation for Adjacent Small Josephson Junction Devices

International School and Symposium on Nanoscale Transport and phoTonics (ISNTT2019)

2019

K. Nishiguchi and A. Fujiwara

Si-nanowire-FET sensor detecting high-frequency oscillation of a multilayer-graphene MEMS by means of reflectometry
technique

28th International Microprocesses and Nanotechnology Conference (MNC 2019)
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M. Razanoelina, H. Firdaus, Y. Takahashi, A. Fujiwara, and Y. Ono

Si electron nano-aspirator towards emerging hydro-electronics

2019 Silicon Nanoelectronics Workshop

2019

N.-H. Kaneko, T. Oe

Development of Standard Resistors

EURAMET DC-QM Meeting
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J. Trasobares, J. Rech, T. Jonckheere, T. Martin, 0. Aleveque, E. Levillain, V. Diez-Cabanes, Y. Olivier, J. Cornil, J.P.
Nys, R. Sivakumarasamy, K. Smaali,P. Leclere, A. Fujiwara, D.Theron, D. Vuillaume and N. Clement

Nanodot-molecule junctions : assessing intermolecular interactions and electron transport at microwave frequencies with C-
AFM and 1SMM

MRS Spring meeting
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J. Trasobares, J. Rech, T. Jonckheere, T. Martin, 0. Aleveque, E. Levillain, V. Diez-Cabanes, Y. Olivier, J. Cornil, J.P.
Nys, R. Sivakumarasamy, K. Smaali, P. Leclere, A. Fujiwara, D. Theron, D. Vuillaume, and N. Clement

Estimation of 1t -1t intermolecular interactions from C-AFM on sub-10 nm Au nanodot-molecule junctions

EMRS Spring meeting

2018

G. Yamahata, M. Kataoka, S. Ryu, H.-S. Sim, N. Johnson, and A. Fujiwara, Coherent oscillations of charge states in a Si
single-electron pump

Coherent oscillations of charge states in a Si single-electron pump

2018 International Conference on Solid State Devices and Materials (SSDM)

2018

N. Johnson, G. Yamahata, and A. Fujiwara

Study of quantisation accuracy breakdown due to high temperature and high frequency in a silicon single-electron pump

2018 International Conference on Solid State Devices and Materials (SSDM)
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C. Gerbelot, T. Yamaguchi, H. Tanaka, A. Fujiwara and N. Clement

Full Counting Statistics of Single Electron Transport in a Biological Motor

2018 International Conference on Solid State Devices and Materials (SSDM)
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K. Chida, K. Nishiguchi, and A. Fujiwara

Power generator driven by Maxwell’ s demon: Information-powered current in silicon single-electron devices

The International Symposium for Materials Scientists “ Inspiration for Innovation by Interaction

2018

A. Fujiwara, G. Yamahata, K. Chida, and K. Nishiguchi

Tunable-barrier electron pump for quantum current standards and information-to-energy converters

China-Japan International Workshop on Quantum Technologies (QTech2018)
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A. Fujiwara

Ultimate electronics with silicon nanowire MOSFETs

Workshop on Innovative Nanoscale Devices and Systems (WINDS)

2018
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Shota Norimoto, Shuji Nakamura, Yuma Okazaki, Tomonori Arakawa, Kenichi Asano, Koji Onomitsu, Kensuke Kobayashi, Nobu-Hisa
Kaneko

Fano effect in the transport of an artificial molecule

34th International Conference on the physics of semiconductors (ICPS)

2018

Y. Okazaki, T. Oe, M. Kawamura, R. Yoshimi, S. Nakamura, S. Takada, M. Mogi, K. S. Takahashi, A. Tsukazaki, M. Kawasaki, Y.
Tokura and N.-H. Kaneko

Precise transport measurements of the quantum anomalous Hall effect in Cr-doped (Bi,Sh)2Te3 magnetic topological insulator

10th International School and Conference on Physics and Applications of Spin Phenomena in Solids
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Y. Okazaki

Phonon-electron-nucldar spin hybrid system in an electromechanical resonator

8th Summer School on Semiconductor/Superconductor Quantum Coherence Effect and Quantum Information
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Y. Okazaki, T. Oe, M. Kawamura, R. Yoshimi, S. Nakamura, S. Takada, M. Mogi, K. S. Takahashi, A. Tsukazaki, M. Kawasaki, Y.
Tokura and N.-H. Kaneko

Precise transport measurements of the quantum anomalous Hall effect in Cr-doped (Bi,Sh)2Te3 magnetic topological insulator

8th Summer School on Semiconductor/Superconductor Quantum Coherence Effect and Quantum Information
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G. M. Kanylo, H. Nishigaki, Y. Mizugaki, and H. Shimada

The radio-frequency response of linear arrays of mesoscopic Josephson junctions

International Symposium on Frontiers of Quantum Transport in Nano Science

2018

T. Watanabe, Y. Mizugaki, and H. Shimada

Correltaion of currents in remote arrays of small Josephson junctions through the quasiparticle excitation

International Symposium on Frontiers of Quantum Transport in Nano Science
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The lifting of Coulomb Blockade by Alternating Voltages in Small Josephson Junctions with Environment-based Renormalization
Effects
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