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Topological Quantum Hardware Emerges
From Fractional Anomalous Hall Effect
Physics.

Jduly 2, 2025
BY QUANTUM NEWS

The pursuit of robust quantum computation necessitates the identification and control of exotic states of
matter exhibiting topological order, where information is encoded not in local degrees of freedom but in the
global properties of the system. Recent observations of fractional anomalous Hall (FQAH) states,
characterised by fractionalised quantum Hall effects in the absence of an external magnetic field, present a
promising avenue for realising such topological hardware. However, confirming the existence of the crucial
anyonic excitations, quasiparticles obeying non-Abelian statistics essential for guantum computation, remains
a significant challenge.
opological Systems at New York University Abu Dhabi, address this issue in their work, “ldentifying Anyonic
[o]els]lels ][I N0l TN r=lad [« L EINSE (Vs W:Nalelna EI s IVER EIBSS =1l Their research establishes a link between
the fragile topology of these systems and the identification of anyons within momentum space, utilising a
theorem from algebraic topology dating back to 1980, and providing a framework for understanding
symmetry-protected topological order in FQAH systems through computations in equivariant cohomotopy.
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nature

NEWS | 03 July 2020

Welcome anyons! Physicists find
best evidence yet for long-sought
2D structures

The ‘quasiparticles’ defy the categories of ordinary particles and herald a potential way
to build quantum computers.

By Davide Castelvecchi
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[Ruelle et al.
[Glidic et al.
[Kundu et al.
[Veillon et al.
[Ghosh et al.
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Article = Published: 17 August 2023
Observation of fractionally quantized anomalous Hall effect

Heonjoon Park, Jiagi Cai, Eric Anderson, Yinong Zhang, Jiayi Zhu, Xiaoyu Liu, Chong Wang,

William Holtzmann, Chaowei Hu, Zhaoyu Liu, Takashi Taniguchi, Kenji Watanabe, Jiun-Haw Chu,

Ting Cao, Liang_Fu, Wang_Yao, Cui-Zu Chang, David Cobden, Di Xiao & Xiaodong Xu &

Nature 622, 74-79 (2023) | Cite this article
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fragile crystalline Chern phases

Example: crystalline p3 symmetry Zs | \/ ,,

topological phase: (C,c) € 3Z x [4]

(apparently not computed before)

Chern number is multiple of 3 & adjoined by 4 sectors

topological order: H € ( 7> % Sym(3) )—IrrRep
nonabelian! @f% 4

. . J/Jblb@;%fee
high symmetry points as defect para-anyons! s, .

standard Sym(3) irrep implements Z-and rotation-gate R, (27/3)
| Sati & S 2025, Prop. 3.61 |


https://ncatlab.org/schreiber/show/FQH+Anyons
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Urs Schreiber on joint work with ~ Hisham Sati:

irveying our preprint: [arXiv:2507.00138]
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(September 2025) find these slides at: [ncatlab.org/schreiber/show/QMATH16]


https://ncatlab.org/nlab/show/Urs+Schreiber
https://nyuad.nyu.edu/en/academics/divisions/science/faculty/hisham-sati.html
https://ncatlab.org/schreiber/show/FQAH+Anyons
https://ncatlab.org/schreiber/show/QMATH16
https://ncatlab.org/nlab/show/Center+for+Quantum+and+Topological+Systems
https://nyuad.nyu.edu/en/research/faculty-labs-and-projects/cqts/urs-schreiber.html
https://ncatlab.org/schreiber/show/QMATH16

