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Sam C. Collingbourne

Contact Information

Address: Columbia University, Department of Mathematics, 2990 Broadway, New York, NY 10027, USA

Email: scc@maths.columbia.edu

Research Interests

Mathematical General Relativity, Partial Differential Equations

Positions

Ritt Assistant Professor (Postdoc), Columbia Universtiy . . . . . . . . . . . . . . . .Aug. 2022-Present

Education

Ph.D. in Pure Mathematics, University of Cambridge . . . . . . . . . . . . . . . . . . . .Oct. 2018-Jul. 2022

• Ph.D. Thesis: “The Gregory–Laflamme Instability and Conservation Laws for Linearised Gravity”

• Supervisor: Professor Mihalis Dafermos, University of Cambridge & Princeton University

• Smith-Knight/Rayleigh-Knight prize for an essay on the Gregory–Laflamme instability

MASt (Part III) Mathematics, University of Cambridge . . . . . . . . . . . . . . . . . . . . . . . . . . 2017-2018

• Pass with Distinction (85/100)

• St. Edmunds College Prize

MSci Physics, Imperial College London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2013-2017

• 1st class four-year integrated undergraduate/postgraduate Masters degree

• MSci Thesis (supervised by Professor Florian Mintert): “Theoretical Modelling and Control of Trapped
Ions in a Magnetic Field Gradient for Quantum Computation”

• 2015 Ken Allen Prize: Awarded for academic excellence in the Department of Physics

• 2016 Natural Sciences Dean’s List, Year 3: Awarded to the top 10% of the Natural Sciences cohort

Publications & Preprints

• Sam C. Collingbourne, Gustav Holzegel “Uniform Boundedness for Solutions to the Teukolsky Equation
on Schwarzschild from Conservation Laws of Linearised Gravity”, Preprint Jul. 2023, ArXiv:2307.05458

• Sam C. Collingbourne, “Coercivity Properties of the Canonical Energy in Double Null Gauge”, Preprint
Jul. 2023, ArXiv:2307.05459

• Sam C. Collingbourne, “The Gregory–Laflamme Instability of the Schwarzschild Black String Exterior”,
Journal of Mathematical Physics 62, 032502 (2021)

– This article is a featured article in the Journal of Mathematical Physics and an expository article
was written in Scilight after an interview. See: https://doi.org/10.1063/10.0003734.

• A.E. Webb, S.C. Webster, S. Collingbourne, D. Bretaud, A.M. Lawrence, S. Weidt, F. Mintert, and
W.K. Hensinger, “Resilient Entangling Gates for Trapped Ions”, Phys. Rev. Lett. 121, 180501 (2018)
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Research Visits

• Münster University (Germany) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . June 2023

- invited by Humbolt Prof. Gustav Holzegel

• Princeton Gravity Initiative (USA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nov 2022

- invited by Dr. Gabriele Benomio

• Münster University (Germany) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oct 2021

- invited by Humbolt Prof. Gustav Holzegel

• Princeton University (USA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fall 2019

- invited by Prof. Mihalis Dafermos

• Princeton University (USA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fall 2018

- invited by Prof. Mihalis Dafermos

• Cambridge Engineering Department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Lent 2019

- External Research Project (supervised by Luca Magri) on ‘Prediction of solitons of the Ko-
rteweg–De Vries equation with recurrent neural networks’

Invited Talks

• Columbia Undergraduate Math Society Seminar, Columbia University . . . . . . . . . . . . . . . . . . . . . Nov 2022

• Princeton Gravity Initiative, Princeton University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Nov 2022

• General Relativity and Geometric Analysis Seminar, Columbia University . . . . . . . . . . . . . . . . . . Oct 2022

• Analysis Seminar, Edinburgh University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Aug. 2022

• ‘Topics in General Relativity’ Seminar, University of Münster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oct 2021

• General Relativity and Geometric Analysis Seminar, Columbia University . . . . . . . . . . . . . . . . . . Oct 2021

• Monthly Online Math. GR and Hyperbolic PDE seminar, Princeton University . . . . . . . . . . . . . Feb 2021

• Vienna Relativity Seminar, University of Vienna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oct 2020

• DAMTP Journal Club, University of Cambridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oct 2020

• Junior GR Seminar, Princeton University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jun 2020

• General Relativity Seminar, Imperial College London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nov 2019

• Internal Student Research Conference, Cambridge Centre for Analysis . . . . . . . . . . . . . . . . . . . . . Jun 2019

• Quantum Optics and Laser Science Lunch Seminar, Imperial College London . . . . . . . . . . . . . . . Jul 2017

Seminar Organisation

• Cambridge Analysts Knowledge Exchange (C.A.K.E) seminar . . . . . . . . . . . . . . . . . . . . Oct 2020-Mar 2021

• Joint C.A.K.E. & OxPDE student seminar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mar-Jul 2021

Conference Participation

• Singularity Formation in General Relativity and Dispersive PDEs, ICMS, Edinburgh, June 2023

• New Trends in Geometric PDE, Münster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nov 2021

• Oxbridge PDE conference, virtual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . April 2021

• Oxbridge PDE conference, Oxford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . March 2019



Teaching

• Introduction to Modern Analysis I, Columbia University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Autumn 2023

- Instructor

• Accelerated Multivariable Calculus, Columbia University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Spring 2023

- Instructor

• Multivariable Calculus (2 Sections), Columbia University . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Autumn 2022

- Instructor

• Part II Analysis of Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lent 2021

- supervisor for Jesus and Gonville and Caius colleges

• Part II General Relativity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lent 2020

- supervisor for Queens’, Gonville and Caius, Christ’s, Homerton, Corpus Christi and Pembroke
colleges

• Part II Linear Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Michaelmas 2019

- supervisor for Queens’, Jesus, Homerton, St Edmund’s and Selwyn colleges

• Part III Black Holes Help Clinic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lent 2019

References

• Professor Mihalis Dafermos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .md384@dpmms.cam.ac.uk

- Centre for Mathematical Sciences, Wilberforce Road, Cambridge, CB3 0WA

• Professor Gustav Holzegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . gholzege@uni-muenster.de

- Cluster of Excellence Mathematics Münster, Orléans-Ring 10, 48149 Münster, Germany

• Dr Claude Warnick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cmw50@cam.ac.uk

- Centre for Mathematical Sciences, Wilberforce Road, Cambridge, CB3 0WA, UK

• Professor Florian Mintert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.mintert@imperial.ac.uk

- Blackett Laboratory, Imperial College London, South Kensington Campus, London SW7 2AZ, UK


