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» Physics of topological semimetals and semiconductors.
Graphene, Dirac and Weyl semimetals

Spin liquids, spin glasses, geometrically frustrated magnets

Physics of disordered systems. Localisation-delocalisation transitions
* Quantum chaos. Dynamics of quantum information in dissipative environments

Disordered bosons. Superfluid-insulator transitions.
» Physics of ultracold particles in optical and magnetic traps
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“Quantum Information Science and Engineering”, designed students’ research
projects
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“Eminuscent phase in frustrated magnets: a challenge to quantum spin liquids”
Nature Communications 13, 2993 (2022)
Popular highlight: UC Santa Cruz Magazine

» Victor Galitski, Mehdi Kargarian, Sergey Syzranov
“Dynamo Effect and Turbulence in Hydrodynamic Weyl Metals”
Phys. Rev. Lett. 121, 176603 (2018) , “Editor’s suggestion”
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“High-Dimensional Disorder-Driven Phenomena in Weyl Semimetals,
Semiconductors and Related Systems”
Ann. Rev. Cond. Mat. Phys. 9, 35 (2018)

» Sergey V. Syzranov, Michael Wall, Bihui Zhu, Victor Gurarie, Ana Maria Rey
“‘Emergent Weyl excitations in systems of polar particles”,
Nature Comm. 7, 13543 (2016)

» S.V. Syzranov, L. Radzihovsky, V. Gurarie,
“Critical transport in weakly disordered semiconductors and semimetals”,
Phys. Rev. Lett. 114, 166601 (2015)
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arXiv:2207.06354 [under review in Phys. Rev. B (Letters)]

S.V. Syzranov
“Effect of vacancy defects on frustrated magnets and quantum spin liquids”
Phys. Rev. B 106, L1402020 (2022)

Siyu Zhu, Grigory Bednik, S.V. Syzranov
“Weyl hydrodynamics in a strong magnetic field”
Phys. Rev. B 105, 125132 (2022)

S.V. Syzranov, A.P. Ramirez
“Eminuscent phase in frustrated magnets: a challenge to quantum spin liquids”
Nature Communications 13, 2993 (2022)

Shijun Sun, Sergey Syzranov

“Equivalence of interacting semimetals and low-density many-body systems
to single-particle systems with quenched disorder”

arXiv:2104.02720 [under review in Phys. Rev. B (Letters)]

Bjorn Sbierski, Sergey Syzranov
“Non-Anderson critical scaling of the Thouless conductance in 1D”
Ann. Phys. 418, 168169 (2020)

P. G. LaBarre, D. Phelan, Y. Xin, F. Ye, T. Besara, T. Siegrist, S. V. Syzranov,
S. Rosenkranz, A.P. Ramirez

“Fluctuation-Induced Interactions and the Spin Glass Transition in Fe;Ti0O5”
Phys. Rev. B 103, L220404 (2021)

G. Bednik, K.S. Tikhonov, S.V. Syzranov
“Magnetotransport and internodal tunnelling in Weyl semimetals”
Phys. Rev. Research 2, 023124 (2020)

S.V. Syzranov, V. Gurarie

“Duality between disordered nodal semimetals and systems with power-law

hopping”
Phys. Rev. Research 1, 032035(R) (2019)

Markus J. Klug, Sergey V. Syzranov
“Chaos and the dynamics of information in dissipative electronic systems”
Phys. Rev. B 100, 094304 (2019)

S.V. Syzranov, Ya.l. Rodionov, B. Skinner

“Adiabatic dechiralisation and thermodynamics of Weyl semimetals”
Phys. Rev. B 98, 081114(R) (2018)


https://arxiv.org/abs/2207.06354
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.106.L140202
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.105.125132
https://www.nature.com/articles/s41467-022-30739-0
https://arxiv.org/abs/2104.02720
https://www.sciencedirect.com/science/article/abs/pii/S0003491620301020?via%3Dihub
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.103.L220404
https://journals.aps.org/prresearch/abstract/10.1103/PhysRevResearch.2.023124
https://journals.aps.org/prresearch/abstract/10.1103/PhysRevResearch.1.032035
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.100.094304
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.98.081114

15

16

17

18

19

20

21

22

23

24

25

Victor Galitski, Mehdi Kargarian, Sergey Syzranov
“Dynamo Effect and Turbulence in Hydrodynamic Weyl Metals”
Phys. Rev. Lett. 121, 176603 (2018)

Paraj Titum, Victor L. Quito, Sergey V. Syzranov,
“Energy-level statistics in strongly disordered systems with power-law hopping”,
Phys. Rev. B 98, 014201 (2018)

S.V. Syzranov, A.V. Gorshkov, and V.M. Galitski,
“Interaction-induced transition in the quantum chaotic dynamics of
a disordered metal”,

Ann. Phys. 405, 1 (2019)

S.V. Syzranov, A.V. Gorshkov, V. Galitski
“Out-of-time-order correlators in finite open systems”
Phys. Rev. B 97, 161114(R) (2018)

S.V. Syzranov, L. Radzihovsky

“High-Dimensional Disorder-Driven Phenomena in Weyl Semimetals,
Semiconductors and Related Systems”

Ann. Rev. Cond. Mat. Phys. 9, 35 (2018)

S.V. Syzranov, B. Skinner
“Electron transport in nodal-line semimetals”
Phys. Rev. B 96, 161105(R) (2017)

S.V. Syzranov, V. Gurarie, L. Radzihovsky

“Multifractality at non-Anderson disorder-driven transitions in Weyl semimetals
and other systems”

Ann. Phys. 373, 694 (2016)

Sergey V. Syzranov, Michael Wall, Bihui Zhu, Victor Gurarie, Ana Maria Rey
“‘Emergent Weyl excitations in systems of polar particles”,
Nature Comm. 7, 13543 (2016)

S.V. Syzranov, P.M. Ostrovsky, V. Gurarie, L. Radzihovsky
“Critical exponents at the unconventional disorder-driven
transition in a Weyl semimetal”,

Phys. Rev. B 93, 155113 (2016)

M. Garttner, S.V. Syzranov, A.M. Rey, V. Gurarie, L. Radzihovsky
“Disorder-driven transition in a chain with power-law hopping”,
Phys. Rev. B 92, 041406(R) (2015)

Ya.l. Rodionov and S.V. Syzranov
“Conductivity of a Weyl semimetal with donor and acceptor impurities”
Phys. Rev. B 91, 195107 (2015)



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.176603
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.98.014201
https://www.sciencedirect.com/science/article/pii/S0003491619300685?via%3Dihub
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.97.161114
https://www.annualreviews.org/doi/abs/10.1146/annurev-conmatphys-033117-054037
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.96.161105
http://www.sciencedirect.com/science/article/pii/S0003491616301610
http://www.nature.com/articles/ncomms13543
http://journals.aps.org/prb/abstract/10.1103/PhysRevB.93.155113
http://journals.aps.org/prb/abstract/10.1103/PhysRevB.92.041406
http://journals.aps.org/prb/abstract/10.1103/PhysRevB.91.195107

26

27

28

29

30

31

32

33

34

35

36

37

S.V. Syzranov, V. Gurarie, L. Radzihovsky,
“Unconventional localisation transition in high dimensions”,
Phys. Rev. B 91, 035133 (2015)

M. Hoyer, M.S. Scheurer, S.V. Syzranov, J. Schmalian
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Phys. Rev. B. 86, 241102(R) (2012)

S.V. Syzranov and J. Schmalian,
“Conductivity close to antiferromagnetic criticality”,
Phys. Rev. Lett. 109, 156403 (2012)

S.V. Syzranov, A. Moor, and K.B. Efetov,
“Strong quantum interference in strongly disordered bosonic insulators”,
Phys. Rev. Lett. 108, 256601 (2012)

S. Mai, S.V. Syzranov, and K.B. Efetov,
“Photocurrent in a visible-light graphene photodiode”,
Phys. Rev. B. 83, 033402 (2011)
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Phys. Rev. B 82, 121409(R) (2010)
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JETP Lett. 87, 390 (2008) [Pis’'ma v ZhETF 87, 453-457 (2008)]
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Book chapters:

43 S.V. Syzranov and Yu.G. Makhlin,
“Geometric phases in open multi-level systems”, in
“Electron Transport in Nanosystems”, pp. 301-314,
eds. J. Bonca and S. Kruchinin (Springer, 2008)

Recent talks

« “Effect of quenched disorder on quantum spin liquids”, invited talk
Conference “Landau Week 2023”, Yerevan, Armenia, 24 June 2023

« “Ultraviolet universalities in nodal semimetals and quantum gases”, invited talk
Conference “Localisation 2022”, Sapporo, Japan, 26 August 2022

» “Hidden energy scale in geometrically frustrated magnets”,
APS March Meeting, Chicago, 16 March 2022

 “Ultraviolet phase transitions in nodal semimetals and systems of ultracold
atoms”, virtual talk, Condensed Matter Seminar at the University of California
San Diego, 19 January 2022

» “Hidden energy scale in frustrated magnets”, UCSC colloquium,
14 October 2021

* “Interacting systems equivalent to non-interacting disordered models”, virtual
talk at worskshop “Ergodicity Breaking and Anomalous Transport in Quantum
Many-Body Systems”, Dresden, 8 October 2021
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“Weyl Hydrodynamics”, Aspen Summer Programme on electron hydrodynamics
and quantum chaos, 27 August 2021

“Hydrodynamics in Dirty Weyl Semimetals in Magnetic Fields”, invited talk
APS March Meeting, 16 March 2021

“Non-Anderson Disorder-Driven Transitions in Nodal Semimetals and Systems
with Long-Range Hopping”, invited talk
online conference “Localisation 2020”7, 29 August 2020



