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1. Rationality Problems for Algebraic Tori.

A rationality problem asks whether a given geometric object (an algebraic variety) is isomorphic to the simplest such
object, namely projective space. I study this question for algebraic tori, which form one of the principal classes of
algebraic varieties.
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2. The Hasse Principle. Q:Q;Q, - R Q
In number theory, the solvability of various problems is often
reduced to understanding the discrepancy between the world Nyt }E i ] 75%‘ EJZ 1'-1_

of prime numbers and the world of integers. When no such
discrepancy exists, one says that the Hasse principle holds. I
am interested in studying this principle for norm equations.
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3. Card-Based Cryptography.
Card-based cryptography explores cryptographic techniques using physical playing cards, with active research on secure

computation and zero-knowledge proofs. I study card shuffles from a group-theoretic perspective and develop a
framework for applying mathematical tools.
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