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Topological classification through knotted graphs: Fermi surface dispersions and Lifshitz
transitions

Hakan Akgiin*, Xianquan Yan*, and Ching Hua Leef
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arXiv preprint arXiv:2609.13390 - 2026 - [A{TPFILH, fEAEAATH]: Nature Physics

HSG-12M: A Large-Scale Benchmark of Spatial Multigraphs from the Energy Spectra of
Non-Hermitian Crystals

Xianquan Yan', Hakan Akgiin, Kenji Kawaguchi, N. Duane Loh®, and Ching Hua Leef

International Conference on Learning Representations (ICLR) 2026

CCF A (2026) ICORE A* (2026) Impact Factor* 56.04 (2026)

BARHRIE : [NUS Science] [Sichuan University Physics]

P VG AT EAERIR: CS Conference Impact Factors

Classifying the Graph Topology of Non-Hermitian Energy Spectra with Graph Transformer
Xianquan Yan, Hakan Akgiin, Kenji Kawaguchi, N Duane Loh, and Ching Hua Lee
AAAI 2026 XAl4Science Workshop

Multi-Modal Classification of Extended 1D Cellular Automata
Zhaoyun Chen*, Xianquan Yan*, Hakan Akgiin, N Duane Loh, and Ching Hua Lee
Al4X —Accelerate Conference 2026

Automated Metric Discovery: Navigating Quantum Geometry with Symbolic Regression
Xianquan Yan'
Al4X 2025 International Conference
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https://sarinstein-yan.github.io/
https://github.com/sarinstein-yan
https://www.physics.nus.edu.sg/faculty/lee-ching-hua/
https://ml.comp.nus.edu.sg/kawaguchi
https://arxiv.org/abs/2609.13390
https://arxiv.org/abs/2609.13390
https://openreview.net/pdf?id=YxuKCME576
https://openreview.net/pdf?id=YxuKCME576
https://www.ccf.org.cn/Academic_Evaluation/By_category/
https://portal.core.edu.au/conf-ranks/?search=ICLR
https://rizwanaliqau.github.io/csimpact/
https://www.science.nus.edu.sg/blog/2026/06/new-tool-map-complex-energy-bands-into-graphs-for-artificial-intelligence-ai-driven-discovery/
https://physics.scu.edu.cn/info/1063/5340.htm
https://rizwanaliqau.github.io/csimpact/
https://openreview.net/pdf?id=sH1WzXPzEr
https://openreview.net/pdf?id=daYDhXszV7
https://openreview.net/pdf?id=E0fa4FXUsW
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Precise ldentification of Topological Phase Transitions with Eigensystem-Based Clustering
Xianquan Yan and Jian-Song Pan
Al4X 2025 International Conference

CRiEE:

Deterministic scale-invariant dynamics in a logistic Game-of-Life model
Hakan Akgiin, Xianquan Yan, Tamer Taskiran, Muhamet Ibrahimi, Ching Hua Lee, and Seymur Jahangirov
Communications Physics - 2026

i 1 X / Top (2026) JCR Q1 (2025) Impact Factor 5.5 (2025)

KnottedGraph: Scalable knotted-graph topology for scientific and mathematical discovery
Hakan Akgiinf, Xianquan Yan, Kehan Liu, Zhaoyun Chen, and Ching Hua Leef
arXiv preprint arXiv:2609.31152 - 2026

TrESHEFEN

BhEL, SBTINIRIEINZ RS, FhniK.

o (PC5253) HIAARGL T 5

o (AIS5102) MHAIREZIHIALEEF > Lk

o (AIS5204) EEERAPHAHI N LR HE

FAERHIBIBR, F7 eI A A E R s ge =, SEEHNARE e LA A,

S

FARIRS

HHR N, Communications Physics, Nature HiiREEH]
HRA, NeurlPS 2026

#HIN, ICLR 2027
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KnottedGraph: Fl THIZEEIME, RIS 2HTH) Python HEZR, SZRFATYRAY Yamada Z T
&,

[https://github.com/HakanAkgn/KnottedGraph]

poly2graph: MKHEZINAS Bloch MEEE H )M E IS H I E L EIHT Python #XIFHE,
[https://github.com/sarinstein-yan/poly2graph]

HSG-12M: 2T NetworkX 5 PyTorch Geometric f) HSG-12M =3[Rl 2 B KB HR & &, AL, F
BB B EINA A,

[https://github.com/sarinstein-yan/HSG-12M]

HSG-12M (Dara): &ZAfi T Harvard Dataverse HYZS[AIZ EEEHELE, REHAECKRARIRER,
[https://doi.org/10.7910/DVN/PYDSSQ]

ClusterAnalyzer: FT 70T —4Eschl HFWIAIRIGS TN, BMRIUES 2 BYEEEHT Python FE,
[https://github.com/HakanAkgn/ClusterAnalyzer]

K& GR

ERE2E (71 0.2%), PHENRIEMEZHF S

ERREE (A1 0.2%), FENRILFEHE G
FERIARHE AR E R R TR 2.0 22—, e \REFEHFH
FPENIRBHR 2B —FR, PENIRBHEE AR AH]

MEIH I PR 850 BB DL s A FFEEB 42, A1LM.O. Union
APMFBLETE, WINEHET

2/3


https://openreview.net/pdf?id=uxxsQb8RMJ
https://www.nature.com/articles/s42005-026-02568-w_reference.pdf
https://www.ablesci.com/journal/detail?id=pB4EXD
https://www.iit.comillas.edu/publicacion/info_revista/en/880/Communications_Physics
https://www.nature.com/commsphys/journal-impact
https://arxiv.org/abs/2609.31152
https://nachmangroup.github.io/index.html
https://github.com/HakanAkgn/KnottedGraph
https://github.com/HakanAkgn/KnottedGraph
https://github.com/sarinstein-yan/poly2graph
https://github.com/sarinstein-yan/poly2graph
https://github.com/sarinstein-yan/HSG-12M
https://github.com/sarinstein-yan/HSG-12M
https://doi.org/10.7910/DVN/PYDSSQ
https://doi.org/10.7910/DVN/PYDSSQ
https://github.com/HakanAkgn/ClusterAnalyzer
https://github.com/HakanAkgn/ClusterAnalyzer
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20132023 JEER, BAK. AIBEE, RRA.

2019-2021 FEF, PUJIIK2EHIBERHOA.

20192021 BEF, U)KV PHEEBERECIN.

2021-2023 RI=K, PU)IIKSF: Mathematica Tha.

2019-2021 #BK, IR EIETZ=.
Bk, Shifs.
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