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This project aims at observing the anyonic statistics of fractional quantum

Hall quasiparticles, which are elementary excitations in fractional quantum Hall systems. For this
purpose we explored experimental techniques for realizing a collision experiment for fractional
quasiparticles. Toward this goal, [1] we studied propagation eigenmodes along quantum Hall edge
channels and observed spin-charge separation in co-propagating edge channels and [2] we investigated
charge and spin states at a beam splitter formed in a quantum Hall system. In addition, [3] we
found that a junction between fractional and integer quantum Hall systems works as a platform for
realizing a quasiparticles” collision experiment. We observed spontaneous edge reconstruction and
Andreev reflection of fractional quasiparticles at the junction.



1980

1
FQH
FQH
FQH
GaAs/AlGaAs
1

GHz

Nature Physics 2017
Reviews in Physics 2018



Current

Phys. Rev. B 2020

I T T T
+w==+= Unpolaszed charge

O  Spin-up charge
— TL model

==e== Unpolarized charge
O Spin-down charge
—— TL modal

Time of flight (ns)

Viocal = l

Time of flight (ns)

Viocal = l



1/3 1
1CAMD

1990

1/3 1

GaAs



4 4 0 0

Hashisaka Masayuki Fujisawa Toshimasa 3
Tomonaga-Luttinger-liquid nature of edge excitations in integer quantum Hall edge channels 2018
Reviews in Physics 32 43
DOl
10.1016/j .revip.2018.07.001
72
2017
805-809
DOl
M. Hashisaka, N. Hiyama, T. Akiho, K. Muraki, and T. Fujisawa -
Waveform measurement of charge- and spin-density wavepackets in a chiral Tomonaga-Luttinger 2017
liquid
Nature Physics -
DOl
10.1038/nphys4062
T. Ota, M. Hashisaka, K. Muraki, and T. Fujisawa 29
Negative and positive cross-correlations of current noises in quantum Hall edge channels at 2017
bulk filling factor v =1
Journal of Physics: Condensed Matter 225302

DOl
10.1088/1361-648X/aa6ccO




29 13 16

Masayuki Hashisaka, Koji Muraki, Toshimasa Fujisawa

Two-step breakdown of a local v =1 quantum Hall state

The 7th International Workshop on Emergent Phenomena in Quantum Hall Systems

2019

Masayuki Hashisaka, Takafumi Akiho, Satoshi Sasaki, Koji Muraki

Charge equilibration between counter-propagating v = 1/3 and v = 1 quantum Hall edge channels

The 11th International Conference on Advanced Materials and Devices

2019

M. Hashisaka, K. Muraki, and T. Fujisawa

Tomonaga-Luttinger-liquid nature of quantum Hall edge excitations

China-Japan International Workshop on Quantum Technologies (QTech2018)

2018

M. Hashisaka, K. Muraki, and T. Fujisawa

Two-step breakdown of a local v = 1 quantum Hall state

The 7th International Workshop on Emergent Phenomena in Quantum Hall Systems

2019




Masayuki Hashisaka, Koji Muraki, and Toshimasa Fujisawa

Fractional quasiparticles in the breakdown regime of a microscopic integer quantum Hall system

Nanophysics, from fundamental to applications

2017

M. Hashisaka

Fractional quasiparticle tunneling through a local quantum Hall system

Energy Material Nanotechnology (EMN) meeting on Quantum

2016

M. Hashisaka, N. Hiyama, T. Akiho, K. Muraki, T. Fujisawa

Time-domain observation of spin- and charge-wave packet separation in chiral one-dimensional channels

Energy Material Nanotechnology (EMN) meeting on Optoelectronics

2016

M. Hashisaka

Fractional quasiparticles in a local quantum Hall system

Collaborative Conference on 3D and Materials Research (CC3DMR) 2016

2016




M. Hashisaka, N. Hiyama, T. Akiho, K. Muraki, T. Fujisawa

Time-domain observation of spin-charge separation in copropagating quantum Hall edge channels

The 22nd International Conference on High Magnetic Fields in Semiconductor Physics (HMF-22)

2016

M. Hashisaka, K. Muraki, and T. Fujisawa

Fractional quasiparticles in the breakdown regime of a microscopic integer quantum Hall system

Nanophysics, from fundamental to applications

2017

http://www.brl.ntt.co.jp/group/butsuryo-g/index-j.html

http://www.brl.ntt.co.jp/people/hashisaka.masayuki/index.html

(Fujisawa Toshimasa)




(Muraki Koji)

(Tokura Yasuhiro)




