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Categorical representation theory and my research

Quantum algebra/topology: representation theory and knots

1

↑ ev

V⊗V

↑ id⊗ev⊗id

V⊗V⊗V⊗V

↑ β⊗id

V⊗V⊗V⊗V

↑ β⊗id

V⊗V⊗V⊗V

↑ id⊗coev⊗id

V⊗V

↑ coev

1

(a) Put the projection in a Morse position

(b) To each generic horizontal slice associate a representation of a quantum group

(c) To each basic piece associate a linear map

(d) The whole construction gives a family of invariants

WRT opened a new field of mathematics – quantum algebra

If you ask me at 2am in the morning
“What are you doing for a living?”

I might answer “Quantum algebra”

Quantum algebra is strongly merged with diagrammatic representation theory

For example, there are colorful proofs of symmetries with knot invariants:

(Picture from one of my papers – using representations of Hecke and super Lie algebras)

A notoriously hard field of mathematics – modular representation theory

If you ask me at 2am in the morning
“What are you doing for a living?”

I might answer “Modular representation theory”

Modular representation theory is strongly merged with quiver representations

For example, quivers underlying modular representation categories look e.g.:
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(Picture from one of my papers – using representations of Lie groups and Lie algebras)

A fairly new field of mathematics – categorical representation theory

If you ask me at 2am in the morning
“What are you doing for a living?”

I might answer “Categorical representation theory”

Categorical representation theory is strongly merged with 4-dimensional topology

For example, knot homologies are functorial e.g.:

(Picture from one of my papers – using categorical representations to prove functoriality)
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Categorical representation theory and my research

Modular representation theory: representation theory and fractals
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(a) Take SL2(Fp)

(b) There are a certain “projective” modules T(λ) for λ ∈ N
(c) There are a certain “standard” modules ∆(λ) for λ ∈ N
(d) The above is a prototypical example of a “character” [T(λ) : ∆(µ)]
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For example, there are colorful proofs of symmetries with knot invariants:
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A fairly new field of mathematics – categorical representation theory

If you ask me at 2am in the morning
“What are you doing for a living?”
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Categorical representation theory is strongly merged with 4-dimensional topology

For example, knot homologies are functorial e.g.:
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There is still much to do...

Thanks for your attention!
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