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polynomial time

Public Key Private Key

* The discrete logarithm problem

Classical hard problems:

» Integer factorisation

These are easy to solve for quantum computers (shown by Shor in 1995).
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Hard problems in iIsogeny-based cryptography

The endomorphism ring problem: Given a supersingular elliptic curve E

defined over [, compute the endomorphism ring End(E).

p,

Underlies the security of SQlsign

Contributions:

« A member of the submission team to the NIST post-quantum
standardisation competition, now in Round 2

* Improving the efficiency without compromising security
IBBCC+23, CEMR24, CEMR24, BCEI+25, CK26]

» Implementations of algorithms in Python, SageMath, Magma, C and C++
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Why?

The one-dimensional isogeny of any degree

can be embedded into a higher-dimensional isogeny of controlled degree

Higher dimensional isogenies are crucial to understand the security of the isogeny problem in
dimension 1 [CD23, MMPP+23, Rob23].

They are also used to improve computations in dimension 1 (e.g., [BCEI+25, BBCC+25])
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Recall in dimension 1

The isogeny problem

Problems involving
maximal orders and ideals
problem in quaternion algebras

The endomorphism ring

| l

1 [PW24]

The one endomorphism
problem

Relationships studied in depth in e.g., [EHLM+18, W22, PW24, HW25]
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Hard problems in higher-dimensions

All the problems we’ve discussed naturally generalise to higher dimension

The i1sogeny problem

]

Problems involving certain
The endomorphism ring classes of g X g matrices
problem with entries in a quaternion
algebra
1 2

The one endomorphism [ aim to build the landscape of these
problem problems in dimension g > 2.
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Higher-dimensional abelian varieties for public-
Key cryptography

PROJECT GOALS

Expanding the computational toolbox

1. Improve the efficiency of computing higher dimensional
iIsogenies

2. Build more tools for higher-dimensional representations

Exploring the foundations

3. Study the hardness of the isogeny problem in higher
dimensions

4. Study relationships between the underlying hard
problems

Mercl!

INTEGRATION INTO LABS

1. Equipe de Théorie des Nombres de
"UMPA., Lyon

2. Equipe Théorie des Nombres de I'lMB,
Bordeaux

3. Equipe de Groupe Arithmétique,
Géomeétrie, Logique et Représentations
de I'l2M, Marsellle

UPDATES
1. PEPS JCJC 2026: awarded 2000€

2. New publication ‘Return of the Kummer:
a toolbox for genus 2 cryptography’
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Why me?

EXxperience

- Multiple publications on computational aspects of higher
dimensional abelian varieties (e.g., MathComp, ANTS,

CRYPTO).
- 2 Best Paper awards, and 1 Best Early-Career Paper award.

International Network
- PhD in the United Kingdom, now working in France
* Internship at Microsoft Research, Seattle

- Ongoing collaborations with researchers throughout France,
Europe, USA, and Australia.

i 4 e .. .
Y B | Fiohorins Mg

fo mpule JEC A

i

}

Active in the community i \ 2 ' ot oy M
* Invited lecturer at a CIMPA school A R % ;

oNs.

A
) .

71 y

« Co-organiser of an online seminar series (200+ members)

 Collegial Council member of the Women and Allies in
Cryptography Association.

Credit: Annamaria lezzi



