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Research interests

My research interests lie in Quantitative Topology.
I have derived bounds on the sizes or quantities of geodesics and sweep-outs in Rieman-

nian manifolds. My work also involves bounding the geometric complexity of topological

constructions such as cohomology operations and homotopy groups.

Education

Ph.D. in Mathematics, University of Toronto (expected June 30, 2026)

2018 B.Sc. in Mathematics, Massachusetts Institute of Technology

Publications & Preprints

Journal articles

2024 Stable geodesic nets in convex hypersurfaces.

The Journal of Geometric Analysis, 34(2):1–26, 2024

2022 Curvature-free linear length bounds on geodesics in closed Riemannian surfaces.

Transactions of the American Mathematical Society, 375(07):5217–5237, 2022

Preprints

2025 Geometric constructions of mod p cohomology operations, 70 pages.

arXiv:2510.12574

2025 (Joint with O. Alshawa) Riemannian 3-spheres that are hard to sweep out by short curves,

21 pages.

arXiv:2501.10904

2022 Stable closed geodesics and stable figure-eights in convex hypersurfaces, 32 pages.

arXiv:2203.07166
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Honours & Awards

2025 University of Toronto Faculty of Arts and Science Doctoral Excellence Scholarship

2025 Margaret Isobel Elliott Graduate Scholarship

2022 Vanier Canada Graduate Scholarship

2021 Mary H. Beatty Fellowship

Invited Presentations and Talks

Seminar Talks

2025 (Upcoming) “Geometric Constructions of Mod p Cohomology Operations”

No Boundaries/Geometry & Topology Seminar, University of Chicago, USA

2025 (Upcoming) “Stable closed geodesics and stable geodesic nets in convex hypersurfaces”

Geometric Analysis Seminar, University of Chicago, USA

2025 (Upcoming) “Stable closed geodesics and stable geodesic nets in convex hypersurfaces”

Geometric Analysis Seminar, University of Illinois Urbana-Champaign, USA

2025 “Geometric Constructions of Mod p Cohomology Operations”

Geometry Seminar, Rice University, USA

2024 “The Geometry of the Steenrod Powers”

Topology Seminar, University of California Santa Barbara, USA

2023 “Index-zero closed geodesics and stable geodesic nets in convex hypersurfaces”

Topology/Geometry Zoom Seminar, University of Oregon & Wichita State University,

USA

Conference Talks

2026 (Upcoming) “Riemannian 3-spheres that are hard to sweep out by short curves”

AMS Eastern Sectional Meeting on Metric, Analytic, and Classical Methods in Differen-
tial Geometry, Boston College, USA

2025 “Using Currents to Represent the Steenrod Powers”

LG&TBQ2: geometry, topology, and dynamics, Centre de Recherches Mathématiques,

Université de Montréal, Canada

2024 “The Geometry of the Steenrod Squares”

Joint Mathematics Meetings, AMS Special Session on Metric Geometry and Topology, San

Francisco, USA

2023 “Index-zero closed geodesics and stable geodesic nets in convex hypersurfaces”

Joint Mathematics Meetings, AMS Special Session on New Developments in Differential
Geometry and Topology, Boston, USA
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Workshops

2025 Discussion Sessions on Quantitative Topology

Winter School “Analysis and geometry on groups and spaces”
Hausdorff Research Institute of Mathematics, University of Bonn, Germany

Teaching

Course Instructorships

2024 Course Instructor for MAT223S Linear Algebra I

Teaching Assistantships

2023 Math Learning Centre

2022 MAT301S Groups and Symmetries

2020 MAT138F Introduction to Proofs · MAT464F Riemannian Geometry · Math Learning

Centre · MAT224S Linear Algebra II · MAT187S Calculus

2019 Math Success Program for MAT188F Linear Algebra

mentorship

2021 Teaching Assistant (TA) Mentorship Programme

I guided 4 TAs to find their teaching goals, then observed their teaching and gave feedback.

Service at the University of Toronto

2025 Founder, Newsletter of the Mathematics Graduate Student Association (link)
A newsletter aimed at building community and written communication skills.
First issue accessed by 90 graduate students from my department.

2024–2025 Secretary, Mathematics Graduate Student Association

2024 Creator and Facilitator, “Telephone: a Math Communication Game”

Bird’s Eye Conference
Participants had to explain their research to a partner in simple terms, so the partner could
explain it to someone else.

2024 Coauthor, Roadmap for a Bird’s Eye Conference (link)
A guide for conference organizers with practical tips and resources for making conferences
accessible by design

2023 Cofounder, Bird’s Eye Conference

Over 3 years, more than 200 graduate students attended over 90 talks surveying the breadth
of mathematical research at the University of Toronto.

2019–2022 Researcher and Presenter, Heart of Technocracy

I gave accessible talks about the social impact of math, including:
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· Racial Bias in Software used for Criminal Sentencing

· Tackling Electoral Manipulation with Geometry and Graph Theory

· Correlation and Corruption on Wall Street

2023 Instructor, “Conic Sections in Origami,” Pursue STEM

A math workshop for 20 grade-10 Black and African-Canadian students

2021 Instructor, “Curved Origami and a Glimpse of the Infinite,” Pursue STEM

A math workshop for 40 grade-10 Black and African-Canadian students

2021 Author, Field notes from diversity and equity committee work.

Canadian Mathematical Society Notes, 53(6), 2021

2020–2021 Graduate Representative, Diversity and Equity Committee

Dept. of Mathematics

2020–2021 Founder, Geometric Analysis Seminar

For graduate students in the Dept. of Mathematics

Writing Consultancy at the University of Toronto

2024, 2025 Writing Consultant, Writing NSERC Proposals Course

Graduate Centre for Academic Communication

2022–2024 Individual Writing Coach for Grant Applications

I coached graduate students one-on-one to tell more compelling stories about their research.
All 7 of them went on to win awards:

· Heejong Lee, June Huh Fellowship 2025

· James Munday, Vanier Canada Graduate Scholarship 2024

· Grigorii Taroian, Vanier Canada Graduate Scholarship 2024

· Hymn Chan, Ontario Graduate Scholarship 2023, 2024

· Arthur Qiu, Canada Graduate Scholarship — Doctoral Program 2023

· Alice Rolf, Velimir Jurdjevic Graduate Scholarship 2024

· Narmada Varadarajan, International Graduate Student Scholarship 2024

2022, 2023 NSERC Proposal-writing Bootcamp

Dept. of Mathematics

Advocacy Beyond the University of Toronto

2023 Instructor, “Conic Sections in Origami,” Pursue STEM

A math workshop for 20 grade-10 Black and African-Canadian students

2021 Instructor, “Curved Origami and a Glimpse of the Infinite,” Pursue STEM

A math workshop for 40 grade-10 Black and African-Canadian students

2019 Coauthor, Response to the Personal Data Protection Commission’s “A Proposed Model

AI Governance Framework”

https://npwg-ai-sg.github.io/

2018–2019 Board of Directors, Learning Unlimited

An educational non-profit organization
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2019 Contributor, Recommendations of the Ad Hoc Task Force on Open Access to MIT’s

Research

https://open-access.mit.edu/

2017–2018 Undergraduate Representative, MIT Open Access Task Force

2018 Mathematics Tutor for inmates at the Massachusetts Correctional Institute (Norfolk)

2018 Facilitator, “Blind Folding” Workshop, British Origami Society Convention

I led a workshop for sighted participants to experience the challenges of the visually impaired
origami community.

2018 Participant, Congressional Visit Days, MIT Science Policy Initiative

I advocated for increased science funding to Members of Congress in USA.
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