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Aims

» Introduce foams (as a category),
» Explain a formula,

» Relate to link homologies.



Definition (Murkami-Ohtsuki—Yamada)

A MOY graph is a trivalent, oriented, labeled, plane graph which
respects the flow.



Definition (Murkami-Ohtsuki—Yamada)

A MOY graph is a trivalent, oriented, labeled, plane graph which
respects the flow.

My = (MOY graphs)Z[q)q,l]/ relations N>1
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Theorem (Murakami-Othuski—Yamada, Kauffman-Vogel, Wu)

The module My has rank 1 and is generated by the empty graph.
"= (I')y0. The polynomial (T}, is in N[q, g ].
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Theorem (Reshetikhin—Turaev, Murakami-Ohtsuki-Yamada)

This produces a polynomial link invariant called the sly link
invariant.
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Category Foam:
Objects: MQOY graphs,
Morphisms: foamy cobordisms.
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Category Foam:
Objects: MQOY graphs,
Morphisms: foamy cobordisms.

TQFT-like functor Gp.
Gn : Foam — R-mod,g,
rkqGn(T) = (T)y € Nlg, g7 1]
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Definition (R.-Wagner, '17)

Let F be a closed foam.
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Pi=ti+tb+t3 P2=t12
P;=1 Py = tita(ty + to)

N=4
P = {X1, Xo, X3, Xa}.



Pi=ti+tb+t3 P2=l’12
P;=1 Py = tita(ty + to)

N=4
P = {X1, Xo, X3, Xa}.
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Theorem (R.-Wagner (2017))
For any closed foam tn(F) € R = Z[Xy, ..., Xn]°V.




Theorem (R.-Wagner (2017))
For any closed foam ty(F) € R = Z[X1, ..., Xn]°V.

An evaluation of closed cobordisms ~ (Maybe) a TQFT



Theorem (R.-Wagner (2017))
For any closed foam ty(F) € R = Z[X1, ..., Xn]°V.

Universal Construction

An evaluation of closed cobordisms ~ (Maybe) a TQFT

Theorem (R.—Wagner, '17)

The evaluation T together with the RULNer ] RO tingTlesled Vic/ds

an ad-hoc TQFT Gy.
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Chain complex

;






Theorem (R.-Wagner (2017))

This construction yields an homological link invariant: the colored
equivariant sly homology.
It categoritfies the sly link polynomial.



Theorem (R.-Wagner (2017))

This construction yields an homological link invariant: the colored
equivariant sly homology.
It categoritfies the sly link polynomial.

Remark

The colors refers to exterior powers of the standard representation
of Uq(ﬁ[/\/).






From A°® to Sym®: N goes to —/V.
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From A°® to Sym®: N goes to —/V.
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It is not possible to categorify the Sym®-MOQY calculus with such a
TQFT.




Bad news
It is not possible to categorify the Sym®-MOQY calculus with such a
TQFT.

We restrict the class of graphs and the class of foams:

Vinyl graphs Tube-like foams




Theorem (R.-Wagner, 2018)
There exists a foamy restricted TQFT

Fn: TLFoam — Q[Xq,.. .,XN]S"’—modgr

such that
rko Fn(T) = (T).

It can be extended to an homological link invariant called
symmetric sly homology.



Thank you !l



