RUNE HAUGSENG

Department of Mathematical Sciences folk.ntnu.no/runegha
Norwegian University of Science and Technology (NTNU) rune.haugseng@ntnu.no
7491 Trondheim

Norway

Employment

* Dept. of Mathematical Sciences, NTNU, Trondheim, Professor, 2024—

» Dept. of Mathematical Sciences, NTNU, Trondheim, Associate Professor (Forsteamanuensis), 2019-2023
* Center for Geometry and Physics, IBS, Pohang, Research Fellow, 2018-2019

= Dept. of Mathematical Sciences, University of Copenhagen, Postdoc, 2015-2018

» Max Planck Institute for Mathematics, Bonn, Postdoctoral Fellow, 2013-2015

Visiting Positions
» Université Sorbonne Paris Nord (Paris 13), sabbatical, Jan—Jun 2024
* Mathematical Sciences Research Institute, Berkeley, Research Member, Jan-May 2020 (disrupted)

Education
= Ph.D., Massachusetts Institute of Technology, 2013.

Thesis: Weakly Enriched Higher Categories
Adpvisor: Prof. Haynes Miller

» Certificate of Advanced Study in Mathematics' (Part III), Cambridge University, 2008.
* B.A.? (Mathematics), Cambridge University, 2007.

Publications

[1] Enriched co-categories via non-symmetric co-operads (with David Gepner)
Advances in Mathematics 279 (2015) 575-716, arxiv:1312.3178

[2] Rectification of enriched co-categories
Algebraic and Geometric Topology 15-4 (2015) 1931-1982, arxXiv:1312.3881

[3] Bimodules and natural transformations for enriched co-categories
Homology, Homotopy and Applications 18 (2016) 71-98, arXiv:1506.07341

[4] On a spectral sequence for the cohomology of infinite loop spaces (with Haynes Miller)
Algebraic and Geometric Topology 16-5 (2016) 2911-2947, arxXiv:1302.1816

[5] The higher Morita category of E,-algebras
Geometry and Topology 21-3 (2017) 1631-1730, arXiv:1412.8459

[6] Lax colimits and free fibrations in co-categories (with David Gepner and Thomas Nikolaus)
Documenta Mathematica 22 (2017) 1225-1266, arXiv:1501.02161

[7] On the equivalence between ®,-spaces and iterated Segal spaces
Proceedings of the AMS 146 (2018) no. 4, 1401-1415, arXiv:1604.08480

[8] Iterated spans and classical topological field theories
Mathematische Zeitschrift 289(3) (2018) 1427-1488, arXiv:1409.0837

1Converted to M.Math., 2011.
2Converted to M.A., 2011.
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[9] Two models for the homotopy theory of co-operads (with Hongyi Chu and Gijs Heuts)
Journal of Topology 11(4) (2018) 856-872, arxiv:1606.03826

[10] Linear Batalin—Vilkovisky quantization as a functor of co-categories (with Owen Gwilliam)
Selecta Mathematica 24(2) (2018) 1247-1313, arXiv:1608.01290

[11] Enriched co-operads (with Hongyi Chu)
Advances in Mathematics 361 (2020) 106913, arxXiv:1707.08049

[12] Segal spaces, spans, and semicategories
Proceedings of the AMS 149 (2021) 961-975, arxiv:1901.08264

[13] Shifted coisotropic correspondences (with Valerio Melani and Pavel Safronov)
Journal of the Institute of Mathematics of Jussieu 21(3) (2022) 785-849, arxiv:1904.11312

[14] oo-operads as analytic monads (with David Gepner and Joachim Kock)
International Mathematics Research Notices 16 (2022) 12516-12624, arXiv:1712.06469

[15] Homotopy-coherent algebra via Segal conditions (with Hongyi Chu)
Advances in Mathematics 385 (2021) 107733, arXiv:1907.03977

[16] On (co)ends in co-categories
Journal of Pure and Applied Algebra 226(2) (2021) 106819, arxiv:2008.03758

[17] On lax transformations, adjunctions, and monads in (co, 2)-categories
Higher Structures 5(1) (2021) 244-281, arXiv:2002.01037

[18] oo-operads via symmetric sequences
Mathematische Zeitschrift 301(1) (2022) 115-171, arXiv:1708.09632

[19] Free algebras through Day convolution (with Hongyi Chu)
Algebraic and Geometric Topology 22(7) (2022) 3401-3458, arxiv:2006.08269

[20] oo-operads as symmetric monoidal co-categories (with Joachim Kock)
Publicacions Matematiques 68(1) (2024) 111-137, arXiv:2106.12975

[21] The AKSZ construction in derived algebraic geometry as an extended topological field theory (with
Damien Calaque and Claudia Scheimbauer)
Memoirs of the American Mathematical Society 308 (2025) no. 1555, arXiv:2108.02473

[22] On distributivity in higher algebra I: The universal property of bispans (with Elden Elmanto)
Compositio Mathematica 159(11) (2023) 2326-2415, arxiv:2010.15722

[23] Lax monoidal adjunctions, two-variable fibrations and the calculus of mates (with Fabian Hebestreit,
Sil Linskens, and Joost Nuiten)
Proceedings of the London Mathematical Society 127(4) (2023) 889-957, arXiv:2011.08808

[24] Two-variable fibrations, factorisation systems and co-categories of spans (with Fabian Hebestreit, Sil
Linskens, and Joost Nuiten)
Forum of Mathematics, Sigma 11 (2023) paper no. e111, arXiv:2011.11042

[25] Algebras for enriched co-operads
Algebraic and Geometric Topology 25(7) (2025) 3789-3811, arxiv:1909.10042

[26] Envelopes for algebraic patterns (with Shaul Barkan and Jan Steinebrunner)
Algebraic and Geometric Topology 25(9) (2025) 5319-5388, arxiv:2208.07183

[27] Straightening for lax transformations and adjunctions of (co,2)-categories (with Fernando Abelldn and
Andrea Gagna)
Selecta Mathematica 31(4) (2025) no. 85, arXiv:2404.03971

[28] Homotopical commutative rings and bispans (with Bastiaan Cnossen, Tobias Lenz, and Sil Linskens)
Journal of the London Mathematical Society 111(6) (2025) no. €70200, arXiv:2403.06911

[29] From analytic monads to co-operads through Lawvere theories
Documenta Mathematica 31(6) (2026) 1259-1309, arXiv:2301.01199
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[30] On the tensor product of enriched co-categories
To appear in Proceedings of the Abel Symposium 2025, arXiv:2311.13362

Preprints

[1] Enriched homotopy-coherent structures (with Hongyi Chu)
arxXiv:2308.11502

[2] Some remarks on higher Morita categories
arXiv:2309.09761

[3] Normed equivariant ring spectra and higher Tambara functors (with Bastiaan Cnossen, Tobias Lenz,
and Sil Linskens)
arXiv:2407.08399

[4] Free fibrations, lax colimits and Kan extensions for (oo, 2)-categories (with Fernando Abellan and Louis
Martini)
arxXiv:2602.07604

[5] Unfolding of symmetric monoidal (oo, 11)-categories (with Thomas Nikolaus)
arXiv:2611.01994

[6] On closed symmetric monoidal enriched co-categories
arXiv:2611.01916

Supervision

Postdocs

* Fernando Abellan Garcia, 2022-25

PhD Students

» Louis Martini, 2020-24

» Fredrik Bakke, 2022

» Tallak Manum, 2023-

Master Theses

* Even Aslaksen, on adjuncations and monads in (oo, 2)-categories, 2022-23

* Tallak Manum, on the Dunn-Lurie additivity theorem for E,-algebras, 2022-23

* Preben Hast Serli, on Verdier duality for stable co-categories, 2022-23

*» Fredrik Bakke, on Segal spaces in homotopy type theory, 2021-22

* Klaus Caning (Copenhagen), on state-sum constructions of 2- and 3-dimensional TQFTs, 2017-18
Bachelor Theses

* Jorgen Risanger Senstabg, on topological K-theory, 2026

* Preben Hast Serli, on sheaf cohomology, 2021

» Eigil E. Rischel (Copenhagen), on the universal property of multiplicative infinite loop spaces, 2018

Teaching

NTNU

= Fall 2025: Lecturer for Algebraic Topology 1 and Differential Forms on Manifolds
» Spring 2025: Lecturer for a PhD course on co-categories

» Spring 2023: Lecturer for Mathematics 2 (multivariable calculus for 1st year students in 5-year engineering
programmes)
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Fall 2022: Lecturer for Introduction to Lie theory

Spring 2022: Lecturer for half of Mathematics 2; seminar on co-categories

Spring 2021: Lecturer for half of Mathematics 2

Fall 2020: Lecturer for Algebraic Topology 1; reading course on homotopy type theory (1 student)
Fall 2019: Lecturer for Algebraic Topology 1; reading course on operads (1 student)

Copenhagen

2018, block 3: Teaching assistant for Commutative Algebra (1st year M.Sc. course)

2017, block 1: Lecturer for Categories and Topology (2nd year M.Sc. course) (with Marton Hablicsek)
2017, block 4: Lecturer for Introduction to co-Categories (Ph.D. course)

2016, block 1: Lecturer for Categories and Topology (2nd year M.Sc. course) (with Ib Madsen)

2015, block 2: Reading course on model categories (with Jesper Grodal)

MIT

2011/12: MIT graduate student teaching certificate
Spring 2012: Recitation instructor for 18.06 (linear algebra)
Spring 2010: Recitation instructor for 18.03 (differential equations)

Fall 2009: Recitation instructor and grader for 18.022 (vector calculus)

Grants and Awards

Grant from Trond Mohn Foundation (Pure Mathematics in Norway) for Norwegian Topology Meeting, 2024
(70,000 NOK)

Project establishment funding from NTNU to prepare ERC application, 2023-24 (75,000 NOK)

Grant from Trond Mohn Foundation (Pure Mathematics in Norway) to support Norwegian speakers in
the topology session at the Nordic Congress of Mathematicians, 2023 (35,000 NOK)

Grant from Trond Mohn Foundation (Pure Mathematics in Norway) for the workshop Homotopy theory in
Trondheim, 2023 (250,000 NOK)

NTNU Outstanding Academic Fellows Programme, 2022-26 (800,000 NOK)
Awarded a PhD position by NTNU Pro-Rector for Research, 2022

Participant in grant Equations in motivic homotopy, Research Council of Norway (PI Paul Arne Jstveer),
2021-26

Viggo Brun Prize, Norwegian Mathematical Society, 2018

Juan de la Cierva Incorporacién, 2018 (Spanish government grant for 2-year postdoctoral position; de-
clined due to position at NTNU)

American-Scandinavian Foundation Fellowships, 2010-2013 (Total 40,000 USD)
Walter A. Rosenblith Presidential Fellowship, MIT, 2008-2009

Overseas Student Bursary, Cambridge Overseas Trust, 2007-2008

King’s College Studentship grant, 2007-2008

Organization

oo-Categories, 0o-Operads, and Their Applications, BIRS/CMO, Oaxaca, 6-11 May 2018
Current Directions in Homotopical Algebra, IBS CGP, Pohang, 20-24 May 2019
Homotopy Theory in Trondheim, NTNU, 26-30 Jun 2023



2025

2024

2022

2021

2020

2018

= Topology session at Nordic Congress of Mathematicians, Aalborg, 3-7 Jul 2023
* Norwegian Topology Meeting, NTNU, Aug 2024

* Abel Symposium on Stable Homotopy Theory, NTNU, 2025

= Norwegian National Mathematics Meeting, Trondheim, 2026

Service

* Member of the department’s research committee (2025-)

* Head of the topology group at NTNU (2022-2023)

= Member of hiring committee for an associate professor position (Spring 2023)

* Member of the editorial board for Higher Structures (2022-), Theory and Applications of Categories (2023-),
Homology, Homotopy and Applications (2026-)

» External member of Ph.D. committees for Hoang Manh Truong (Sorbonne Paris Nord, 2021), Lyne Moser
(EPFL, 2021), Victor Carmona Sanchez (Sevilla, 2023), Jaco Ruit (Utrecht, 2025), Angus Rush (Hamburg,
2025), Anja Svraka (TUM, 2026)

= Referee for Ph.D. theses of Fosco Loregian (SISSA Trieste, 2016), Hugo Pourcelot (Sorbonne Paris Nord,
2022), Sebastian Wolf (Regensburg, 2024)

» Referee for Geometry and Topology; Journal of Topology; Algebraic and Geometric Topology; Homol-
ogy, Homotopy and Applications; Theory and Applications of Categories; Higher Structures; Documenta

Mathematica; Advances in Mathematics; Journal of Pure and Applied Algebra; Proceedings of the AMS;
Proceedings of the LMS; Selecta Mathematica; Annals of K-Theory

Talks Given

Invited Conference Talks

* Higher Structures: Recent Developments and Applications, Hamburg (5 Sep)
Unfolding of symmetric monoidal (oo, n)-categories

* Conference on (oo, n)-categories, Utrecht (15 Apr)
Unfolding of symmetric monoidal (oo, n)-categories

* Nordic Topology Meeting, Trondheim (5 Aug)
Extended classical field theories in derived algebraic geometry

* Barcelona Conference on Higher Structures (17 Jun)
Extended classical field theories in derived algebraic geometry

* Logic and Higher Structures, CIRM (24 Feb)
oo-operads as analytic monads

* Workshop on Polynomial Functors, Topos Institute (online) (19 March)
Polynomial monads and Segal conditions

= Higher Homotopical Structures Opening Workshop, CRM (online) (4 Feb)
Homotopy-coherent distributivity and the universal property of bispans

= co-Categories and Their Applications, MPIM Bonn (online) (18, 20 Aug)
Introduction to co-Operads (2 lectures)

® (oo, n)-Categories, Factorization Homology, and Algebraic K-Theory, MSRI (online) (27 Mar)
The universal property of bispans

* Norwegian National Mathematicians” Meeting, Bergen (14 Sep)
Topological quantum field theories and higher algebraic structures

* Yorkshire and Midlands Category Theory Seminar, Leeds (16 Jul)
oo-operads and analytic monads (3 lectures)



2017

2016

2015

2014

2013

2026

2025

2024

2022

2025

2014

2026

= Higher Structures in Homotopy Theory, Isaac Newton Institute, Cambridge (5 Jul)
Higher categories of higher categories

» Workshop on co-Operads, Utrecht (11 Jun)
oo-operads via symmetric sequences

* Higher Categories and Mirror Symmetry, Korea Institute for Advanced Study, Seoul (7 Dec)
The AKSZ construction in derived algebraic geometry as an extended topological quantum field theory

= Workshop on co-Operads, Osnabriick (12 Jul)
oo-operads as polynomial monads

* Young Researchers in Homotopy Theory and Categorical Structures, MPIM Bonn (14 Feb)
oo-operads as polynomial monads

» New Interactions between Homotopical Algebra and Quantum Field Theory, Oberwolfach (21 Dec)
Linear BV quantization as a functor of co-categories

* Deformation Quantization of Shifted Poisson Structures, Perimeter Institute (21 Apr)
Free linear BV-quantization as an oo-functor

* Norwegian Topology Meeting, Oslo (3 Dec)
Iterated Lagrangian correspondences and topological field theories

= Barcelona Topology Workshop (27 Nov)
Iterated Lagrangian correspondences and topological field theories

* Nordic Topology Meeting, Trondheim (28 Nov)
The Higher Morita Category of E,-Algebras

* Nordrhein-Westfalen Topology Meeting, Bonn (8 Nov)
Enriched oo-Categories

Lecture series

* Summer school on “Higher Categories for the Working Mathematician”, Géttingen (27-31 Jul)
Introduction to stable co-categories (4 lectures)

= Master class on co-operads, Copenhagen (11-15 Aug)
Introduction to co-operads (5 lectures)

= Université Paris Cité (24 Apr, 5 and 19 Jun)
3 lectures on enriched oo-categories

» University of Sevilla (3-11 Oct)
7 lectures on oo-operads

Contributed Conference Talks

* International Category Theory Conference, Brno (16 July)
Unfolding of symmetric monoidal (oo, n)-categories
* Young Topologists” Meeting, Copenhagen (30 Jun)
Spectral Sequences for the Cohomology of Finite and Infinite Loop Spaces
Seminar Talks

= Algebra and Geometry Seminar, Hong Kong University of Science and Technology (21 and 28 Oct)
Introduction to co-operads and enriched co-categories

» Algebraic Geometry Seminar, Academia Sinica, Taipei (15 Oct)
Normed algebras and bispans

* TU Miinchen (5 Aug)
Unfolding of symmetric monoidal (oo, n)-categories



2025

2024

2023

2022

2021

Algebraic Geometry Seminar, Toronto (27 May)
Unfolding of symmetric monoidal (oo, n)-categories

MPIM Topology Seminar, Bonn (15 Dec)

Unfolding of symmetric monoidal (oo, n)-categories

Topos Institute Colloquium (online) (6 Nov)
Commutative rings, bispans, and their equivariant analogues

Aberdeen Topology Seminar (30 Jul)
Normed equivariant ring spectra and higher Tambara functors

Arbeitsgruppenseminar, Regensburg (10 Jul)

Unfolding of symmetric monoidal (oo, n)-categories
Edinburgh Category Theory Seminar (4 Jun)
Commutative rings, bispans, and their equivariant analogues

Equivariant homotopy theory seminar, Newton Institute (18 Mar)
Normed equivariant ring spectra and higher Tambara functors

Mathematical physics seminar, Charles University, Prague (10 Oct)
Linear BV-quantization

Copenhagen Algebra/Topology Seminar (1 Aug)
Normed equivariant ring spectra and higher Tambara functors

Miinster Topology Seminar (10 Apr)
Equivariant ring spectra and homotopical Tambara functors

MPIM Bonn Abstract Homotopy Theory Seminar (13 Mar)
Commutative semirings and bispans

Bonn Symplectic Geometry Seminar (12 Mar)
The AKSZ construction in derived algebraic geometry as an extended topological field theory

Paris 13 Topology Seminar (15 Feb)
Commutative semirings and bispans

University of Minnesota Topology Seminar (online) (20 Nov)
Iterated enrichment

University of Copenhagen Algebra and Topology Seminar (14 July)
Bispans and homotopy-coherent algebras

University of Aberdeen Topology Seminar (31 May)
Bispans and homotopy-coherent algebras

University of Massachusetts Amherst Topology Seminar (11 Apr)
Extended TQFTs and higher Morita categories

Johns Hopkins Topology Seminar (27 Mar)
Lax transformations and mates through fibrations

CRM Seminar (26 May)
oo-operads as analytic monads

Utrecht Topology Seminar (9 Nov)
oo-operads as analytic monads

Paris 13 Topology Seminar (4 Nov)
oo-operads as analytic monads

EPFL Topology Seminar (19 Oct)
oo-operads as analytic monads



= Copenhagen Algebra and Topology Seminar (13 Aug)
Yet another model for co-operads

Bonn Topology Seminar (online) (11 May)
Homotopy-coherent distributivity and the universal property of bispans

Haifa Topology Seminar (online) (2 May)
Homotopy-coherent distributivity and the universal property of bispans

= UWO Topology Seminar (online) (14 Apr)
Homotopy-coherent distributivity and the universal property of bispans

Bilkent Topology Seminar (online) (12 Apr)
Higher Morita categories

2020 = MIT Topology Seminar (online) (25 Aug)
From absolute colimits to TQFTs

Lisbon TQFT Seminar (online) (29 Jul)
Iterated spans and classical topological field theories

* Nottingham Mathematical Physics Seminar (online) (3 Jun)
Linear BV-quantization as a functor of co-categories

= MSRI Seminar (online) (12 May)
Enriched homotopy-coherent structures

» Northern California Symplectic Geometry Seminar, Stanford (2 Mar)
The AKSZ construction in derived algebraic geometry as an extended TQFT

* UAB Topology Seminar (10 Jan)
The universal property of bispans

2019 = KIAS Topology Seminar (5 Jul)
Topological quantum field theories and higher algebraic structures

= [IPMU Mathematics and String Theory Seminar (20 Jun)
The Universal Property of Bispans

= KAIST Algebraic Geometry Seminar (27 May)
Bispans
2018 = EPFL Topology Seminar (17 Apr)
oo-Operads via Symmetric Sequences

* Regensburg Topology Seminar (23 Jan)
oo-Operads via Symmetric Sequences

2017 = NTNU Topology Seminar (25 Oct)
Higher Categories of Higher Categories

= Oxford University Topology Seminar (16 Oct)
Higher Categories of Higher Categories

* Universitdt Wuppertal Topology Seminar (19 Jul)
oo-Operads via Symmetric Sequences and Polynomial Monads

* Universitat Autonoma de Barcelona Topology Seminar (23 Jun)
Enriched co-Operads

* University of Copenhagen Algebra and Topology Seminar (30 Jan)
The AKSZ Construction in Derived Algebraic Geometry as an Extended Topological Quantum Field Theory

2016 = Institut de Mathématiques de Jussieu, Séminaire Analyse Algébrique (5 Dec)
The AKSZ Construction in Derived Algebraic Geometry as an Extended Topological Quantum Field Theory



= Universitdt Regensburg SFB Seminar (15 Nov)

The AKSZ Construction in Derived Algebraic Geometry as an Extended Topological Quantum Field Theory
* Universita di Roma “La Sapienza” Algebra and Geometry Seminar (19 Oct)

The AKSZ Construction in Derived Algebraic Geometry as an Extended Topological Quantum Field Theory

* MIT Algebraic Topology Seminar (11 Apr)
Higher Lagrangian Correspondences and Topological Field Theories

2015 = Stockholm Algebra and Geometry Seminar (11 Mar)
The Higher Morita Category of E,-Algebras

= Stockholm Topology Seminar (10 Mar)
Spectral Sequences for the Cohomology of Finite and Infinite Loop Spaces

* Copenhagen University Algebra and Topology Seminar (24 Feb)
The Higher Morita Category of E,-Algebras

* Ruhr-Universitdt Bochum Topology Seminar (20 Jan)
The Higher Morita Category of E,-Algebras

* Universitdat Regensburg GRK Colloquium (15 Jan)
The Higher Morita Category of E,-Algebras

2014 = Radboud Universiteit Nijmegen Geometry Seminar (4 Dec)
The Higher Morita Category of E,-Algebras

= MPIM Bonn Topology Seminar (1 Dec)
The Higher Morita Category of E,-Algebras

* Notre Dame University Topology Seminar (13 Nov)
The Higher Morita Category of E,-Algebras

* UIUC Topology Seminar (11 Nov)
The Higher Morita Category of E,-Algebras

= Northwestern University Topology Seminar (10 Nov)
The Higher Morita Category of E,-Algebras

= Purdue University Topology Seminar (5 Nov)
The Higher Morita Category of E,-Algebras

University of Minnesota Topology Seminar (27 Oct)
The Higher Morita Category of E,-Algebras

* University in Bergen Topology Seminar (25 Sep)
Towards Morita theory for E,-Algebras

= MPIM Bonn Oberseminar (15 min. presentation) (17 July)
Enriched (oo, n)-Categories and TQFTs

Australian National University Algebra and Topology Seminar, Canberra (15 Jan)
Functoriality of the Becker-Gottlieb Transfer

* U. Melbourne Algebra, Geometry, and Topology Seminar (9 Jan)
Functoriality of the Becker-Gottlieb Transfer

2013 = Universitdat Osnabriick Topology Seminar (17 Dec)
A Spectral Sequence for the Cohomology of Infinite Loop Spaces

* Purdue University Topology Seminar (21 Nov)
A Spectral Sequence for the Cohomology of Infinite Loop Spaces

= NTNU Geometry and Topology Seminar, Trondheim (5 Nov)
Enriched (oo, n)-Categories



= NTNU Geometry and Topology Seminar, Trondheim (4 Nov)
Enriched oo-Categories

* Johns Hopkins University Topology Seminar (22 Apr)
Enriched oo-Categories

* Universidad de los Andes Mathematics Colloquium, Bogot4 (31 Jan)
Higher Categories and Enrichment

2012 = University of Chicago Topology Seminar (23 Oct)
Enriched oco-Categories

= Northwestern University Topology Seminar (22 Oct)
Enriched oo-Categories

* MIT Summer Topology Seminar (12 Jul)
Enriched oco-Categories: What and Why?
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