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Current Trends and Open Problems



Abelian Varieties
An abelian variety is a smooth, projective M
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Abelian Varieties

An abelian variety is a smooth, projective curves of genus 1
variety, with a "group structure”
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Abelian Varieties

An abelian variety is a smooth, projective curves of genus 1
variety, with a "group structure”
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All Abelian surfaces are either products of elliptic curves,
or jacobians of genus 2 curves

Dimension 4+: products and jacobians no longer enough
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Example 1: SQlsign

Before: The response ¢; had to have smooth degree.
This complicated things immensely
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Now: Return any ¢; embedded in dimension 2.

Result: SQlsign really looking promising for standardisation?



Example 1: Group Actions

Before: Could only compute this group action for ideals
of smooth norm.

* : Cl(O) X Ell - Ell
a x E = ¢,(E)

Now (one month ago): Compute this action for any ideal
by embedding in dimension 4.

Result: Way more Diffie-Hellman based protocols immediately
get post-quantum analogues
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Open problems - Abelian Varieties

Algorithmic tools missing La{f a% wv\tl'

Increased understanding of their isogeny graphs etc.
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Other open problems

... that no one knows how to solve, but we need (0 [ ey gwﬂ
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Finding equivalent, smooth, quaternion ideals

Gr.WV\ I é@ QBPr“ )ej["‘ (\DQCVLI/ 3\
Q‘V\J 3’\'1 wc‘\u/l V\(DB :(L(/



Other open problems

... that no one knows how to solve, but we need

Finding equivalent, smooth, quaternion ideals
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Generate random supersingular elliptic curves,
without learning their endomorphism ring
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Other open problems

... that no one knows how to solve, but we need

Generate random supersingular eIIiptic curves,
without learning their endomorphism ring H.[bert [/qg,

C—Vfdv\,“’ woaq to e 5SS cyrwe et o 2 Pelyaen &=

— Fia $w~n[( D So sw\,q-l- F me:/-[— \V\/@LC\]’PD)
COV"\PUL‘ O FO""’ J U-(:— ‘H (,XB OWH?P

— (‘omrv‘{-@ oA raw\lc?w tSojeu\j E — E
feoblum: This  reveals EM(ESY 5y (e )‘.)0




Thank you'

UUUUU



