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A. BAZE=E4 / Research Laboratory

773 ARFgEEE
Quantum Devices

B. #8A & / Faculty and Research Staff (as of May 1, 2019)

2 | Associate Professor

K4 K& AAEE (201842 A XL V)
Name Tomohiro Otsuka (February 2018 -)
5 E B BT7 312

Research Field | Quantum Devices

C. X B# / Research Purpose
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In solid-state nanostructures, exotic phenomena like quantum effects occur. We are exploring
interesting properties of the nanostructures and developing new devices utilizing artificial
nanostructures. We will contribute to new information processing and communication technologies
through quantum and nanoelectronics.

D. ¥ WHET—< / Research Topics
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1. Electronic properties of nanostructures and nanodevices
2. Quantum devices utilizing nanostructures
3. Informatics approaches in material and device science




E. MR XZEDHHE / The Number of Research Papers

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total

(1) AR Fiiram 0 5 6
Refereed journal papers

(2) RS & [
Ao ER SRR
. 0 0 0
Full papers in refereed conference
proceedings equivalent to journal papers

(3) EmilTIEER =
. . 0 10 10
Papers in refereed conference proceedings
Papers in conference proceedings
(5) #edi - iR 0 0 0
Review articles
(6) AFfTEN=H 0 0 0

Refereed proceedings in domestic conferences

(7) EFi7e LIEWNAIES - S
Proceedings in domestic conferences

(8) &HH

Books 0 0 0
9) *r7F

Patents 0 0 0
(10) FAFFfHTH

Invited Talks 2 3 5

WFEEE D EIE 2018 4F 2 A (2017 FFfE) Th D,
Our laboratory stared in February 2018 (FY 2017).




F BHEIXEMEME / Significant Research Achievements (FY.2013-2018)
See Ref. 1. “#” mark indicates research carried out at a former organization.
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[2013-2015]
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Our laboratory has not been started.

[2016-2018]
2018 &2 A L WWIFE=R DN H Lif 2T o 72, R NV—T7" L1 LT, LFITRESINDHF
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We started our laboratory in February 2018. We conducted the following highlighting collaborative researches.

1. *“Difference in charge and spin dynamics in a quantum dot-lead coupled system”,
Tomohiro Otsuka, Takashi Nakajima, Matthieu R. Delbecq, Peter Stano, Shinichi Amaha, Jun Yoneda, Kenta
Takeda, Giles Allison, Sen Li, Akito Noiri, Takumi Ito, Daniel Loss, Arne Ludwig, Andreas D. Wieck, and
Seigo Tarucha,
Physical Review B 99, 085402 (2019), [IF: 3.836].
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Abstract: Dynamics of local electronic states in nanostructures attracts interest in basic science and device
applications. We measured local charge and spin states in a quantum dot coupled to an open electronic reservoir.
We find a new phenomenon that the dynamics of the charge and spin states are different in a single-electron
tunneling regime. We reproduced the observed results by constructing a microscopic model treating the tunneling
process.

International impact on both academic and social aspects: This work revealed the dynamics of the local
electronic states in a quantum dot coupled system. The achievements can be utilized for initializations and

controls of quantum states through the coupling to the reservoir in the future spintronics and quantum devices.




2. #“Four single-spin Rabi oscillations in a quadruple quantum dot”,
Takumi Ito*, Tomohiro Otsuka*, Takashi Nakajima, Matthieu R. Delbecq, Shinichi Amaha, Jun Yoneda,
Kenta Takeda, Akito Noiri, Giles Allison, Arne Ludwig, Andreas D. Wieck, and Seigo Tarucha,
Applied Physics Letters 113, 093102 (2018), (*equal contribution), [IF: 3.521].
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Abstract: For quantum information processing, increasing the number of the quantum bits is important. Electron
spins in semiconductor quantum dots are one of the best candidates of the quantum bits. We realized a quadruple
quantum dot system and demonstrated individual single-electron spin rotations in each quantum dot.

International impact on both academic and social aspects: This work demonstrated the individual
single-electron spin operations in a scaled-up multiple quantum dot system. This result is important in the

integration of semiconductor spin qubits for realizing large-scale quantum information processing.

3. #“Coherent transfer of electron spin correlations assisted by dephasing noise”,
Takashi Nakajima, Matthieu R. Delbecq, Tomohiro Otsuka, Shinichi Amaha, Jun Yoneda, Akito Noiri, Kenta
Takeda, Giles Allison, Arne Ludwig, Andreas D. Wieck, Xuedong Hu, Franco Nori, and Seigo Tarucha,
Nature Communications 9, 2133 (2018), [IF: 11.88].
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Abstract: Quantum entanglement is a key feature in quantum technologies. We demonstrated the formation of the
entanglement in distant qubits utilizing semiconductor spin qubits. We also found that we can utilize dephasing
noise in the creation of the distant entanglement.

International impact on both academic and social aspects: This work demonstrated the formation of the
distant entanglement in a semiconductor qubit system. This result is important in scale-up of the semiconductor

spin qubit system and utilizing entanglement for quantum computing.



G. HEITREEFEF / Significant Activities (FY.2013-2018)

See Ref. 2-9.  “#” mark indicates research carried out at a former organization.
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Our laboratory has not been started.

[2016-2018]
2018 2 Hon, LAFICREFESNDIEEN 21T 72,

The following is the highlight of our activities from February 2018.

S4B / Activities in academic societies
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We contributed as reviewers for academic journals.

#t<&#K / Contributions to society
—RABH~DOBINRC, Web ~—IIZ XD IFHRBEF, BRicr v M —FE#HE 21T o7,

We joined a public event and prepared websites to introduce our research.

Z Mfth / Other activities
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We got two Grant-in-Aid for Scientific Research, two big grants: Precursory Research for Embryonic Science
and Technology (PRESTO) (37M JPY) and Leading Initiative for Excellent Young Researchers (LEADER) (24M

JPY), private grants and collaborations. We also received five awards and honors.
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