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Feedforward control of electron spin qubits in quantum dots
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Electron spins in a semiconductor quantum dot structure is a fascinating
platform for a scalable quantum computer. However, electron spin qubits are extremely sensitive to
noise in the host material, making it difficult to implement precise control while maintaining
qguantum mechanical coherence in real devices. In this research, we established a set of feedback
control techniques based on the precise measurement and control of single electron spins to detect
various noise effects and suppress them in real time. We demonstrated their performance with spin
qubit devices for the first time, showing that errors due to noise can be significantly reduced in
every qubit manipulation step, including qubit control, measurement, and initialization.
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Building a Tiny Quantum Computer with Silicon Quantum Dots

22 nd International Conference on Electron Dynamics in Semiconductors, Optoelectronics and Nanostructures

2023

Noiri Akito, Takeda Kenta, Nakajima Takashi, Kobayashi Takashi, Sammak Amir, Scappucci Giordano, Tarucha Seigo

2023

2023
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Noiri Akito, Takeda Kenta, Nakajima Takashi, Kobayashi Takashi, Sammak Amir, Scappucci Giordano, Tarucha Seigo

A shuttling-based two-qubit gate for linking distant silicon quantum processors

2022 Silicon Quantum Electronics Workshop

2022




Noiri Akito, Takeda Kenta, Nakajima Takashi, Kobayashi Takashi, Sammak Amir, Scappucci Giordano, Tarucha Seigo

2022

2022

Takashi Nakajima

Coherence improvement of semiconductor spin qubits via active noise cancelling

The 20th International Symposium on the Physics of Semiconductors and Applications

2022

Rojas Arias, Sebastian Juan, Noiri Akito, Stano Peter, Yoneda Jun, Nakajima Takashi, Takeda Kenta, Kobayashi Takashi, Loss
Daniel, Tarucha Seigo

Correlated charge noise in Si/SiGe quantum dot spin qubits

The 24th International Conference on High Magnetic Fields in Semiconductor Physics (HMF-24)

2022

2022
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Akito Noiri

Universal quantum gate fidelity exceeding the fault-tolerance threshold in silicon

Silicon Quantum Electronics Workshop
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Kenta Takeda

Three-qubit quantum error correction using electron spins in silicon

Silicon Quantum Electronics Workshop

2021

Takashi Kobayashi

Quantum measurement and control of silicon spin qubits

The 5th Symposium for The Core Research Clusters for Materials Science and Spintronics, and the 4th Symposium on
International Joint Graduate Program in Materials Science

2021

Akito Noiri

Shuttling-based controlled-phase gate in silicon

24th International Conference on Electronic Properties of TwoDimensional Systems (EP2DS24)

2021

Rojas-Arias S Juan

Charge noise in Si/SiGe quantum dot spin qubits

The 11th Workshop on Semiconductor/Superconductor Quantum Coherence Effect and Quantum Information

2021




Yoshihiro Uehara

Toward autotuning of spin qubits in semiconductor quantum dots

The 11th Workshop on Semiconductor/Superconductor Quantum Coherence Effect and Quantum Information
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Quantum error correction with spins in silicon

The 11th Workshop on Semiconductor/Superconductor Quantum Coherence Effect and Quantum Information
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IEEE MTT-S Kansai Chapter

2020

Takashi Kobayashi

Measurement-based active reset of a silicon spin qubit

10th Workshop on semiconductor/superconductor quantum coherence effect and quantum information

2020
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Spatio-temporal correlations of dephasing noise in spin qubits

10th Workshop on semiconductor/superconductor quantum coherence effect and quantum information

2020
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T. Nakajima

Coherent control of a GaAs quantum dot spin qubit operated in a feedback loop

Compound Semiconductor Week 2019

2019

S. Tarucha

High-speed Manipulation of Si Qubits

2nd Joint ISTDM / ICSI 2019 Conference
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S. Tarucha

Si Platform for Developing Spin-based Quantum Computing

2019 Symposia on VLSI Technology and Circuits
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2019

2019
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Fault tolerant Si based quantum computing

Japan-Netherlands Quantum Conference

2019
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Y. Kojima

Towards quantum teleportation with quantum-dot spin qubits

Compound Semiconductor Week 2019

2019

Y. Kojima

Quantum teleportation in a triple quantum dot by utilizing Pauli spin blockade

Frontiers in Quantum Information Physics and Technology (Int*l Symposium FQIPT)

2019
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High-fidelity resonant operation of a Si-based singlet-triplet qubit

Silicon quantum electronics workshop 2019

2019
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2020

T. Nakajima

Quantum control of spin qubits in different encodings in a triple quantum dot

China-Japan International Workshop on Quantum Technologies

2018

Seigo Tarucha

High-fidelity and scale-up of quantum gates in Sibased quantum computing

DENMARK AND JAPAN STI SEMINAR QUANTUM TECHNOLOGY CREATING THE FUTURE!

2018

Seigo Tarucha

Quantum Coherence of Spin Qubits with Limited Coupling to the Environment

International Symposium on Quantum Computing and Quantum Optics
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Seigo Tarucha

Quantum technology for implementing spin based quantum computing with high fidelity and up scaling of qubits

The 19th International Symposium on the Physics of Semiconductors and Applications (ISPSA)

2018

Seigo Tarucha

Control with Triple Quantum Dots: Hybrid Spin Qubit, QND, and Coherent Entanglement Transfer

20th ICSNN (International Conference on Superlattices, Nanostructures and Nanodevices)

2018

Seigo Tarucha

High-fidelity spin manipulation toward fault-tolerant quantum computation

10th International School and Conference on Physics and Applications of Spin Phenomena in Solids (PASPS10)

2018

Seigo Tarucha

QND spin readout and cohorent entanglement transfer with a triple quantum dot

The international workshop “ Quantum Information and Correlation in Quantum Dots”

2018




Seigo Tarucha

Quantum control of spin qubits in different encodings in a triple quantum dot

Japan-EU Joint Workshop on Advanced Quantum Technology for Future Innovation

2018

Seigo Tarucha

Spin control with triple quantum dots: three spin qubits, CPHASE, entanglement transfer, and QND

4th School and Conference on Spin-Based Quantum Information Processing

2018

2018
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Seigo Tarucha

Si platform for spin-based quantum computing

International School of Spintronics and Korea-Japan Spintronics Workshop

2019

Seigo Tarucha

Micro-magnet Techniques for Implementing Spin-based Quantum Computing with Quantum Dots

Invitation for Taiwan Quantum Computer Workshop

2019

Seigo Tarucha

Versatile Spin Control for Spin-based Quantum Computing with Quantum Dots

Taiwan Quantum Computer Workshop

2019

Seigo Tarucha

Fast CPHASE and QND using Three Spins in a Triple Quantum Dot

UTokyo-ANU workshop on Quantum Control and Electronic Materials and Devices

2019




Seigo Tarucha

Coherent control and dephasing of electron spins in quantum dots

Electroweak interaction and Unified Theories Mesoscopic Physics

2019

Takashi Nakajima

Coherent control of a spin qubit in a frequency-locked loop

20th International Conference on Superlattices, Nanostructures and Nanodevices (ICSNN2018)

2018

Akito Noiri

Coherent coupling between different spin qubit encodings

20th International Conference on Superlattices, Nanostructures and Nanodevices (ICSNN2018)

2018

A quantum interface between different spin qubit encodings

2018




Cross-correlated noise acting on spins in a silicon double quantum dot

Silicon quantum electronics workshop 2018

2018

Y. Kojima

Towards quantum teleportation with quantum-dot spin qubits

UTokyo-ANU workshop on Quantum Control and Electronic Materials and Devices

2019
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