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Abstract.
The Jones polynomial, discovered by V. Jones in 1984, is a function
J: {isotopy classes of links} — Z[t*!]

sending isotopy classes of links to Laurent polynomials in one variable. This was categorified by
M. Khovanov in 2000 to a function (Khovanov homology)

Kh: {isotopy classes of links} — {bigraded abelian groups}

such that J = F, o Kh where E, is the (graded) Euler characteristic. This was further spectrified
by R. Lipshitz and S. Sarkar in 2011 to a function (Khovanov spectrum)

X: {isotopy classes of links} — {graded spectra}

such that Kh = H,, o X, where H,, denotes ordinary homology of (graded) spectra.

In this series of expository talks, I will aim to describe:

e Lipshitz and Sarker’s original construction of the Khovanov spectrum X' (L) of a link L, using
the framed flow categories of Cohen-Jones-Segal, and also why X (L) contains (strictly) more
information than Kh(L).

e A second, simpler and more combinatorial construction of X' (L), due to Lawson-Lipshitz-
Sarkar, using the Burnside category and building on earlier work of Hu-Kriz-Kriz.

e An extension of X to tangles (spectrifying Khovanov’s extension of Kh to tangles).

e An extension of X to a functor (up to a sign) on the category of tangles and tangle cobordisms
(spectrifying the Kh functor-up-to-a-sign due to Jacobsson, Khovanov and Bar-Natan).

References.

Bar-Natan, Khovanov’s homology for tangles and cobordisms, G&T, 2005

Cohen, Jones, Segal, Floer’s infinite-dimensional Morse theory and homotopy theory, Progr. Math., 1995
Hu, Kriz, Kriz, Field theories, stable homotopy theory, and Khovanov homology, Topol. Proc., 2016
Jacobsson, An invariant of link cobordisms from Khovanov homology, AGT, 2004

Jones, A polynomial invariant for knots via von Neumann algebras, Bull. AMS, 1985

Jones, Hecke algebra representations of braid groups and link polynomials, Ann. of Math., 1987
Khovanov, A categorification of the Jones polynomial, Duke Math. J., 2000

Khovanov, A functor-valued invariant of tangles, AGT, 2002

Khovanov, An invariant of tangle cobordisms, Trans. AMS, 2006

Lawson, Lipshitz, Sarkar, Khovanov homotopy type, Burnside category and products, G&'T, 2020
Lawson, Lipshitz, Sarkar, Khovanov spectra for tangles, arxiv:1706.02346

Lawson, Lipshitz, Sarkar, Homotopy functoriality for Khovanov spectra, arxiv:2104.12907

Lipshitz, Sarkar, A Khovanov stable homotopy type, JAMS, 2014

Surveys:

Khovanov, Lipshitz, Categorical lifting of the Jones polynomial: a survey, arxiv:2202.02473
e Lawson, Lipshitz, Sarkar, The cube and the Burnside category, Contemp. Math., 2017
e Lipshitz, Sarkar, Spatial refinements and Khovanov homology, Proceedings of the ICM, 2018


https://mdp.ac
https://sites.google.com/site/gematseminar/
http://www.imar.ro/
https://doi.org/10.2140/gt.2005.9.1443
https://link.springer.com/chapter/10.1007/978-3-0348-9217-9_13
http://topology.nipissingu.ca/tp/reprints/v48/
https://doi.org/10.2140/agt.2004.4.1211
https://doi.org/10.1090/S0273-0979-1985-15304-2
https://doi.org/10.2307/1971403
https://doi.org/10.1215/S0012-7094-00-10131-7
https://doi.org/10.2140/agt.2002.2.665
https://doi.org/10.1090/S0002-9947-05-03665-2
https://doi.org/10.2140/gt.2020.24.623
https://arxiv.org/abs/1706.02346
https://arxiv.org/abs/2104.12907
https://doi.org/10.1090/S0894-0347-2014-00785-2
https://arxiv.org/abs/2202.02473
http://www.ams.org/books/conm/684/
https://eta.impa.br/dl/183.pdf

