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EpucaTioN

2002, High school diploma from Physical and Mathematical Lyceum 239, St. Petersburg, Russia.

2006, BSc summa cum laude, Department of High Energy Physics and Elementary Particles, Physics
Faculty, St. Petersburg State University, Russia.

2009, MSc summa cum laude, Department of High Energy Physics and Elementary Particles, Physics
Faculty, St. Petersburg State University, Russia.

2012, PhD, Section de mathématiques, University of Geneva, Switzerland. Advisor: Prof. Marcos Marino.

EMPLOYMENT

Feb 2009 — Aug 2012, Teaching Assistant, Section de mathématiques, University of Geneva, Switzerland.

Sep 2012 — Aug 2015, Sherman Fairchild Prize Postdoctoral Fellow, California Institute of Technology,
USA.

Sep 2015 — Aug 2018, Member, Institute for Advanced Study, Princeton, USA.

Aug 2018 — Mar 2022, Associate Research Officer (equivalent of tenure-track Assistant Professor in a
university), The Abdus Salam International Centre for Theoretical Physics (ICTP), Trieste, Italy.

Apr 2022 — ..., Research Scientist (equivalent of tenured Associate Professor in a university), The Abdus
Salam International Centre for Theoretical Physics (ICTP), Trieste, Italy.

RESEARCH INTERESTS

Mathematical physics at the interface of quantum field theory, low-dimensional topology and number
theory: topological quantum field theories (TQFTs), quantum invariants of knots and 3-manifolds and their
categorification, generalized (higher-form, non-invertible, categorical) symmetries and anomalies, resurgence and
quantum modularity, supersymmetric gauge theories and string theory. Recent and current interests include
applications of machine learning to low-dimensional topology, TQFTs and their lattice realizations.

PUBLICATIONS & PREPRINTS

Author order is alphabetical in all papers except 21,25, where the order is by contribution.
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T Review articles

INVITED CONFERENCE/WORKSHOP TALKS (FROM 2015)

*

: virtual events. Invited talks that were canceled due to COVID-19 emergency are not listed.

e “Fivebranes on Coassociative Submanifolds”, March 6, 2015, ‘String/M-theory Compactifications and

Moduli Stabilization’, University of Michigan.

e Series of talks on correspondence between 4-manifolds and 2d CFTs, ‘The Workshop on 6D Gauged Theory

and Invariants of 4-manifolds’, November 9-13, 2015, Beijing International Center for Mathematical
Research.

e “BPS spectra of 3-manifolds”, June 2, 2016, Chengdu International Conference on Gromov-Witten theory,

China.

e “BPS spectra of 3-manifolds”, October 26, 2016, ‘Strings and Geometry’ workshop, Seoul, Korea.
e “Exact solutions of N' = (0,2) 2d Landau-Ginzburg models”, November 13, 2016, ‘Mathematical string

theory’ special session at the fall southeastern sectional meeting of the AMS, Raleigh, NC.

e “Resurgence in Chern-Simons theory”, ‘Resurgence at Kavli IPMU’, 12-16 December, 2016, Tokyo, Japan.
e “Integrality in analytically continued Chern-Simons theory”, ‘Physics and knot homologies’ workshop,

10-13 April, 2017, Isaac Newton Institute for mathematical sciences, Cambridge, UK.

e “BPS spectra and 3-manifold invariant”, June 12, 2017, ‘Gauge theories, supergravity and superstrings’

workshop, Benasque, Spain.

e “Finite group gauge theories and link invariants”, July 13, 2017, ‘VII Workshop on Geometric

Correspondences of Gauge Theories’, SISSA, Trieste, Italy.

e “Integrality in analytically continued Chern-Simons theory”, August 16, 2017, ‘Workshop on Arithmetic

Geometry and Quantum Field Theory’, KIAS, South Korea.

e “BPS spectra of 3-manifolds”, August 30, 2017, ‘ICTP Mini Workshop on String Theory’, ICTP, Italy.
e “Vertex algebras and 4-manifold invariants”, January 18, 2018, Tsinghua Workshop on SCFTs in 6 and

lower dimensions, Sanya, China.

e “BPS spectra and 3-manifold invariants”, March 5, 2018, ‘Quantum Knot Homology and Supersymmetric

Gauge Theories’, Aspen, USA.

e “Towards a categorification of WRT invariant of 3-manifolds”, April 10, 2018, ‘Categorification in

Mathematical Physics’, Simons Center for Geometry and Physics, Stony Brook, USA [video].


http://scgp.stonybrook.edu/video_portal/video.php?id=3589
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e “Topological terms in Yang-Mills theory with time-reversal symmetry”, June 15, 2018, ‘VIII Workshop
on Geometric Correspondences of Gauge Theories’, SISSA, Trieste, Italy.

e “Resurgence in Chern-Simons theory”, July 12, 2018, 7th International Conference on New Frontiers in
Physics, Workshop on Resurgent Asymptotics in Physics and Mathematics, Crete, Greece.

e “Fermionic finite group gauge theories, Sato-Levine invariants and categorification”, December 5, 2018,
KITP Program: Quantum Knot Invariants and Supersymmetric Gauge Theories, Santa Barbara, USA
[video].

e “4-manifolds and topological modular forms”, December 17, 2018, ‘Vertex Algebras and Gauge Theory’,
Simons Center for Geometry and Physics, Stony Brook, USA [video].

e “4-manifolds and (topological) modular forms”, May 13, 2019, HMI Workshop ‘Gauge theory and virtual
invariants’, Dublin, Ireland.

e “Cayley cycles and modular forms”, June 4, 2019, ‘Special Holonomy and Calibrated Geometry’, Imperial
College, London, UK [video].

e “Fermionic finite group gauge theories”, June 7, 2019, ‘New Developments in Quantum Topology’, UC
Berkeley, USA.

e “Dualities of minimally supersymmetric 2d gauge theories”, September 5, 2019, ‘Non-Perturbative
Methods in Quantum Field Theory’, ICTP, Italy.

e “Trialities of minimally supersymmetric 2d gauge theories”, November 21, 2019, APCTP Workshop on
Quantum Field Theory and String Theory, Pohang, South Korea.

e “Trialities of minimally supersymmetric 2d gauge theories”, December 12, 2019, ‘Tsinghua Seminar on
Strings and Fields 2019, Yau Mathematical Sciences Center, Tsinghua University, Beijing, China.

e “Supergroup Chern-Simons theory, g¢-series, and resurgence”, July 27, 2020, Conference ‘String-Math
20207* [video].

e “3-manifolds and g-series”, December 11, 2020, Conference ‘Mathematical Physics Days 2020"* [video].

e “Holomorphic anomaly in Vafa-Witten theory”, December 28, 2020, 5th Iranian Mathematical Physics
Workshop*.

e “Spin-cobordisms, surgery, and fermionic modular bootstrap”, July 2, 2021, Conference ‘Strings 2021’*
[video].

e “Spin-cobordisms, surgery, and fermionic modular bootstrap”, September 6, 2021, Workshop ‘Topological
properties of gauge theories and their applications to high-energy and condensed-matter physics’, GGI,
Florence, Italy [video].

e “Unification of WRT and CGP invariants of 3-manifolds via BPS g-series”, March 25, 2022,
Workshop ‘Recent Developments in Representation Theory and Mathematical Physics’, Mathematisches
Forschungsinstitut Oberwolfach, Germany.

e “Non-semisimple TQFTs and BPS g-series”, June 28, 2022, workshop ‘New Trends in Non-Perturbative
Gauge/String Theory and Integrability’, Institut de Mathématiques de Bourgogne, France.

e “CGP invariants of 3-manifolds and BPS qg-series”, July 28, 2022, conference ‘Enumerative Invariants,
Quantum Fields and String Theory Correspondences’; Institut Mittag-Leffler, Djursholm, Sweden

¢ “Q/Z symmetry”, September 14, 2022, workshop ‘Higher Symmetry and Quantum Field Theory’, Aspen
Center for Physics, USA.

e “Non-semisimple TQFTs and BPS g-series”, October 3, 2022, conference ‘Field Theories and Vertex
Algebras’, Lake Arrowhead, CA, USA.

e “Counting Solutions of Kapustin-Witten Equations on a Three-Manifold Times a Line from Physics
Dualities”, October 27, 2022, workshop ‘New Four-Dimensional Gauge Theories’, MSRI, Berkeley, CA,
USA [video].

e “Analytically continued Chern-Simons theory on plumbed 3-manifolds”, June 4, 2023, ‘Richmond
Geometry Meeting’, VCU, Richmond, VA, USA.

e “Analytically continued Chern-Simons theory on plumbed 3-manifolds”, July 4, 2023, special session on
‘Quantum Chern-Simons Theory’ at 29th Nordic Congress of Mathematicians, Aalborg, Denmark.

¢ “Q/Z symmetry and non-invertible topological defects from mixed anomalies”, August 14, 2023, Workshop
on Categorical aspects of symmetries, NORDITA, Stockholm, Sweden [video].

e “Stokes phenomenon in Chern-Simons theory”, February 7, 2024, Fields & Strings 2024, Moscow, Russia
[video].

e “On p-form symmetries in functorial quantum field theory”, April 2, 2024, Workshop on Symmetries,
Anomalies and Dynamics of Quantum Field Theory, Brussels, Belgium.

e “On p-form symmetries in functorial quantum field theory”, July 18, 2024, International Congress of Basic
Science, BIMSA, China [video].

e “A categorification of Stokes coefficients in Chern-Simons theory on plumbed 3-manifolds”, January 16,
2025, Resurgence, wall-crossing and geometry, SwissMAP Research Station, Switzerland


https://online.kitp.ucsb.edu/online/knot18/putrov/
http://scgp.stonybrook.edu/video_portal/video.php?id=3906
https://sites.duke.edu/scshgap/pavel-putrov-lectures/
https://www.youtube.com/watch?v=dfHVWodZzOE
https://www.youtube.com/watch?v=T9uaplRvh6M
https://www.youtube.com/watch?v=FT5feuwFQ0I
https://www.youtube.com/watch?v=5JzipEd7LX0
https://mathinstitutes.org/videos/19738
https://www.youtube.com/watch?v=1OttZAid07U
https://www.youtube.com/watch?v=ROSuz-LDD4E
https://www.youtube.com/watch?v=o1MONiHUKDQ
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“Some relations between gauge theories with finite and continuous gauge groups”, June 12, 2025, Mini
Workshop on QFTs and symmetries, Uppsala University, Sweden

“An analogue of the volume conjecture for closed non-hyperbolic 3-manifolds”, July 14, 2025, International
Congress of Basic Science, BIMSA, China [video].

“On quantum modularity of 3-manifold invariants”, July 24, 2025, workshop ‘Recent Developments in
Logarithmic Conformal Field Theory’, BIRS, Canada®*.

“TQFT from the ground state”, March 11, 2026, workshop ‘Lattice Methods, TQFTs, and Symmetries’,
Uppsala University, Sweden.

“A relationship between topological gauge theories with finite and continuous gauge groups”, April 23,
2026, workshop ‘Low-dimensional Topology and Number Theory’, Mathematisches Forschungsinstitut
Oberwolfach, Germany.

“TQFT from the ground state”, May 21, 2026, workshop ‘Defects and Extended Excitations in Quantum
Field Theory, Quantum Matter and Statistical Models’, Galileo Galilei Institute for Theoretical Physics,
Florence, Italy [video].

“From Multipartite Entanglement to TQFT”, June 11, 2026, ‘Huddle on Quantum Entanglement and
Spacetime’, ICTP, Trieste, Italy.

“Multipartite Entanglement in Fusion-Categorical Lattice Models”, August 24, 2026, conference ‘Physics
and Mathematics of Generalized Symmetry in QFT’, Kavli IPMU, Kashiwa, Japan [video].

INVITED SEMINAR TALKS (FROM 2015)

2015: University of Geneva; Stanford; Aarhus University.

2016: Caltech; UT Austin; CCNY; Perimeter Institute [video]; University of Amsterdam; UC Berkeley;
Fudan University.

2017: University of Michigan; HSE Moscow; IST Austria; Aarhus University; ICTP.

2018: University of Alberta; Harvard University; Caltech; Weizmann Institute; Neve Shalom seminar; UC
Santa Barbara.

2019: Uppsala University; Augsburger Mathematisches Kolloquium; ICTP Basic Notions Seminar.

2020: Oxford University*; Beijing Mathematical Physics seminar*; CMSA Harvard University* [videol;
ICTS (Bengaluru, India)* [videol; Institut Mittag-Leffler; IST Lisbon*.

2021: Joint Heidelberg/Vienna/Munich seminar*.
2022: University of Amsterdam.

2023: UC Berkeley [video I] [video II]; UK Symmetry Seminar* [video]; Center for Quantum Mathematics
(Denmark); University of Toulouse; LMU Munich.

2024: Institut Mittag-Leffler; SIMIS.

2025: Skoltech*; Quantum Theories of Fields, Matter, and Strings seminar* [video]; TQFT Club (Lisbon)*
[video]; London Institute for Mathematical Sciences [video].

2026: Yau Mathematical Sciences Center, Tsinghua University (Beijing).

TEACHING EXPERIENCE

Regular courses:

2019, winter term, Algebraic Topology (Diploma Programme course). ICTP, Trieste.

2020, winter term, Algebraic Topology (Diploma Programme course). ICTP, Trieste.

2021, winter term, Algebraic Topology (Diploma Programme course). ICTP, Trieste [video].
2022, winter term, Algebraic Topology (Diploma Programme course). ICTP, Trieste.

2022, fall term, Quantum Field Theory I (Diploma Programme course). ICTP, Trieste.
2024, winter term, Algebraic Topology (Diploma Programme course). ICTP, Trieste.

2026, spring term, Algebraic Topology (Diploma Programme course). ICTP, Trieste.

Teaching assistance:

2009, spring term, teaching assistant, General Mathematics, Laboratory of mathematical programming,
University of Geneva.
2009, fall term, Statistical Mechanics, University of Geneva.


https://www.youtube.com/watch?v=V4BLo16RatA
https://www.youtube.com/watch?v=yXxQNBB7Rxw
https://www.youtube.com/watch?v=LRabOqf9sRc
https://pirsa.org/16100043
https://www.youtube.com/watch?v=YrQ9fz_-exM
https://www.youtube.com/watch?v=PyuZZC3X0UU
https://www.youtube.com/watch?v=PpEpXP0GQYc
https://www.youtube.com/watch?v=JTNQHZHDk1c
https://www.youtube.com/watch?v=aacl7xfDkJw
https://www.youtube.com/watch?v=LP13KR3Hqes
https://educast.fccn.pt/vod/clips/1gdwbi6ye2/link_box?locale=en
https://www.youtube.com/watch?v=oyKDJxrOE_k
https://www.youtube.com/playlist?list=PLp0hSY2uBeP_HDgkCSrG5pccHYfudTJYI
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2010, spring term, Laboratory of mathematical programming, University of Geneva.
2010, fall term, Complex Analysis, University of Geneva.

2011, spring term, Laboratory of mathematical programming, University of Geneva.
2011, fall term, Analysis, University of Geneva.

2012, spring term, Topology and Geometry of Manifolds, University of Geneva.

Invited mini-courses:

2006, June, “Path Integral” (for undergraduate students), ITP, Kiev.

2008, May, “Path Integral” (for undergraduate students), 7th International School ITP-ITEP on
Theoretical and Mathematical Physics, May 2-9, 2008, Kiev.

2018, January, “Topological strings and Chern-Simons theory”, 3rd school on string theory, integrable
models and representation theory, Moscow [video].

2018, July, “BPS spectra and 3-manifold invariants”, CQ3MI Summer School and Workshop, USC, Los
Angeles, USA.

2019, April, “Vertex operator algebras and 4-manifolds”, Graduate school ‘Chiral Algebras for the 21st
Century’, UC Davis, USA.

2019, July, “TQFTs, knots and BPS states”, PCMI Graduate Summer School, Park City, USA [video].
2019, September, “Invariants of manifolds from 6 dimensions”, ‘School and Workshop on Gauge Theories
and Differential Invariants’, ICTP, Italy [video]

2020, August, “Three avatars of Mock Modularity (Part IT)”, ‘Summer School on Superstring Theory and
Related Topics’, ICTP, Italy™*.

2020, November, “Knots, 3-manifolds and their invariants”, ISMC, Saint Petersburg State University™*
[video].

2024, May, “Algebraic Topology in Physics”, Physics Latam [video]

2025, July, “Chern-Simons theory and relation to 3D quantum gravity”, PhD School on ‘Modern Methods
in Quantum Gravity and Cosmology’, Bucharest — Magurele, Romania.

Master-level student supervision:

2019: Monica Lucia Cabria Zambrano (ICTP MATH Diploma); Ri Song Jin (ICTP MATH Diploma).
2020: Jaiver José Murgas Ibarra (ICTP MATH Diploma); Maria Azam (ICTP MATH Diploma); Osama
Khlaif (ICTP HECAP Diploma).

2021: Muhammad Shoaib Khan (International Mathematics Master, Pakistan); Danial Hussain
(International Mathematics Master, Pakistan); Junaid Razzaq (ICTP MATH Diploma); Younes Benyahia
(ICTP MATH Diploma).

2022: Bertan Keles (ICTP HECAP Diploma); Johann Sebastian Quenta Raygada (ICTP HECAP
Diploma).

2023: Nicola Aladrah (ICTP HECAP Diploma); Nada Eissa (ICTP HECAP Diploma); Mohamed
Salaheldeen (ICTP HECAP Diploma); Manuel Furlan (University of Trieste, Master in Physics); Niccolo
Porciani (Scuola Normale Superiore, Pisa, Master in Physics).

2024: Huzaifa Arshad (ICTP HECAP Diploma); Muhammad Awais (ICTP MATH Diploma); Anis
Bousclet (ICTP MATH Diploma); Julian Alberto Alzate Cardenas (ICTP MATH Diploma).

2025: Jimmy Rosales Ventocilla (ICTP HECAP Diploma); Qusai Yousef (ICTP HECAP Diploma); Qasim
Mahmood Raja (ICTP MATH Diploma).

2026: Rashid Talha (ICTP MATH Diploma); Munawar Khan (ICTP MATH Diploma); Mohamed Khas
(ICTP HECAP Diploma).

PhD student supervision:

2019 — 2022, Andrea Grigoletto (SISSA, Trieste), PhD Thesis “Spin-cobordisms and fermionic d = 2
anomalies”.

2020 — 2023, Ri Song Jin (ICTP/SISSA, Trieste), PhD Thesis “Topological Invariants of Plumbed
3-Manifolds”.

2023 — 2026, Ayush Singh (SISSA, Trieste), PhD Thesis “Modularity and Quantum Invariants of
3-Manifolds”.

2023 — 2026, Thomas Nicosanti (SISSA, Trieste), PhD Thesis “Topological Quantum Field Theories:
gravity and finite group gauge theories”.

2024 — ..., Johann Sebastian Quenta Raygada (ICTP/SISSA, Trieste).


https://www.youtube.com/watch?v=XGStynws728
https://www.youtube.com/playlist?list=PLldN_DpkXL3YF5Zmuh1nrRGAw0CHuulCl
https://www.youtube.com/watch?v=cBsCmXPMPqc
https://www.youtube.com/watch?v=47bitGq4Xn8
https://www.youtube.com/playlist?list=PLaFLp8EAyd7U3lSfLF4KRQRXfUuH53aoF

PaveEL PuTrOV CURRICULUM VITAE

SERVICE

Organizer of Caltech theory group informal seminar, 2013-2014.

Journal referee: Journal of High Energy Physics, Communications in Mathematical Physics,
Communications in Number Theory and Physics, Letters in Mathematical Physics, Nuclear Physics B,
Annals of Physics, Annales Henri Poincaré, Computer Physics Communications, Journal of Mathematical
Physics, Physics Letters B, Journal of Physics A: Mathematical and Theoretical, SciPost, Quantum
Topology, Advances in Theoretical and Mathematical Physics, SIGMA, Journal of Knot Theory and
Its Ramifications, Physical Review Research.

Governing board, ICTP/SISSA Institute for Geometry and Physics, 2018-2022.

Organizer of the workshop “New Pathways in Explorations of Quantum Field Theory and Quantum
Gravity Beyond Supersymmetry”, June 2019, ICTP, Trieste, Italy.

Organizer of the “Summer School on Superstring Theory and Related Topics”, August 2020, ICTP, Trieste,
Ttaly™*.

Organizer of “School on Superstring Theory and Related Topics”, October 2021, ICTP, Trieste, Italy*.
Organizer of workshop “Generalized Cohomology and Physics”, November 2021, ICTP, Trieste, Italy**.
Organizer of “Learning Workshop on BPS states and 3-manifolds”, February 2022, ICTP, Trieste, Italy.
Organizer of “Spring School on Superstring Theory and Related Topics”, May 2022, ICTP, Trieste, Italy**.
Organizer of “Spring School on Superstring Theory and Related Topics”, April 2023, ICTP, Trieste, Italy.
Organizer of “Spring School on Superstring Theory and Related Topics”, April 2024, ICTP, Trieste, Italy.
Organizer of “String-Math 2024, June 2024, ICTP, Trieste, Italy.

Organizer of “School & Workshop on Number Theory and Physics”, June 2024, ICTP, Trieste, Italy.
Organizer of “Conference on Recent Developments in Topological Quantum Field Theory”, September
2024, BIMSA, Beijing, China.

Organizer of “Spring School on Superstring Theory and Related Topics”, March 2025, ICTP, Trieste,
Ttaly.

Organizer of “Summer School on Modern Tools in Low-Dimensional Topology” & “Conference on Modern
Developments in Low-Dimensional Topology”, June 2025, ICTP, Trieste, Italy.

Organizer of “Spring School on Superstring Theory and Related Topics”, March 2026, ICTP, Trieste,
Ttaly.

Coordinator of ICTP Mathematics Diploma Programme, 2026 — ...

Member of ICTP Faculty Board, 2026 — ...

* Online events. ** Hybrid online/in-person events.

LANGUAGES

Natural: Russian (native), English (fluent), French (intermediate), Italian (intermediate).
Programming: Mathematica, C/C++, Python, R, Maple, Matlab.



