Tag. HW2.
Title. Homework (2).

Abstract. Recently, in September 2025, Roland van der Veen and myself released a paper titled "A Fast, Strong, Topologically
Meaningful, and Fun Knot Invariant" (arXiv:2509.18456). More recently, in January 2025 in Les Diablerets (see

https://drorbn.net/Id26), | gave a talk in which | suggested 27 homework tasks related to that same invariant \theta (plus a
bonus task).

Today, after a brief review, I'll talk a bit more about just 4 of those tasks:

* Figure out the relationship of \theta with Chern Simons theory.

* Complete the discussion of the relationship of \theta with s|3.

* Find formulas for \theta corresponding to other presentations of the Alexander module.
* Fully understand \theta-like formulas and their non-uniqueness (i.e., clean the mess).

Variant:

Tag. 4S4F

Title. \Theta: 4\smily4\frawny

Abstract should be modified in minor ways.

Tag. 3H.
Title. A 3-Heisenberg Formalism for \Theta for Tangles.

Abstract. In September 2025 Roland van der Veen and myself released a paper titled "A Fast,
Strong, Topologically Meaningful, and Fun Knot Invariant” (arXiv:2509.18456), on a knot invariant
we called \Theta. After briefly introducing said \Theta, | will briefly introduce what "tangles" mean (for
us), and after that | will explain how to extend \Theta to tangles using a formalism that allows one to
carry out fast computations in (multiple) Heisenberg algebras. Said formalism is in itself a baby
version of a formalism that allows one to carry out computations in the solvable approximation of any
classical/quantum algebra. But this is beyond our scope for today.



Sunday, July 19

16:00 - 17:30

17:30 - 19:30

20:00 - 22:00

Check-in begins at 16:00 on Sunday and is open 24 hours

(Front Desk - Professional Development Centre)
Dinner | (Vistas Dining Room)

Informal gathering (TCPL Foyer)

Monday, July 20

07:00 - 08:45

08:45 - 09:00

09:00 - 09:10

09:10 - 10:00

10:00 - 10:30

10:30 - 11:20

11:30 - 13:00

13:00 - 13:30

13:30 - 14:20

15:00 - 15:30

15:30 - 17:00

17:30 - 19:30

Breakfast | (Vistas Dining Room)

Introduction and Welcome by BIRS Staff | (TCPL 201)
Zsuzsanna Dancso: Welcome | (TCPL 201)

Dror Bar Natan: Homework (2) | (TCPL 201)

Coffee Break (TCPL Foyer)

Nancy Scherich: Knot Theoretic Interpretation of the
Goldman-Turaev Lie Bialgebra | (TCPL 201)

Lunch | (Vistas Dining Room)
Group Tour of the Banff Centre | (Vistas Dining Room)

Sakie Suzuki: Quantum invariants of framed 3-manifolds
and the universal invariant of knots | (TCPL 201)

Coffee Break (TCPL Foyer)
Problem session (TCPL 201)

Dinner | (Vistas Dining Room)

Tuesday, July 21

07:00 - 08:45

09:00 - 09:50

10:00 - 10:30

10:30 - 11:20

11:29 - 11:30

11:30 - 13:00

13:00 - 13:50

14:00 - 14:50

15:00 - 15:30

15:30 - 17:00

17:30 - 19:30

Breakfast | (Vistas Dining Room)

Liam Watson: Khovanov homology and mutation |
(TCPL 201)

Coffee Break (TCPL Foyer)

Christine Lee: A whittled complex for the Khovanov
homology of torus braids | (TCPL 201)

Group Photo | (TCPL Foyer)
Lunch | (Vistas Dining Room)

Jen Hom: Distinguishing exotic R*'s with Heegaard Floer
homology | (TCPL 201)

Joe Boninger: The Burau Representation, Knot Floer
Homology, and Quantum gl(1|1) | (TCPL 201)

Coffee Break (TCPL Foyer)
Lightning talks (TCPL 201)

Dinner | (Vistas Dining Room)



Wednesday, July 22

07:00 - 08:45

09:00 - 09:50

10:00 - 10:30

10:30 - 11:20

11:30 - 13:00

13:30 - 17:30

17:30 - 19:30

Breakfast | (Vistas Dining Room)

Benjamin Burton: Adventures in virtual knot tabulation |
(TCPL 201)

Coffee Break (TCPL Foyer)

Daniel Tubbenhauer: Applications of the “A Fast, Strong,
Topologically Meaningful and Fun Knot Invariant” |
(TCPL 201)

Lunch | (Vistas Dining Room)
Free Afternoon (Banff National Park)

Dinner | (Vistas Dining Room)

Thursday, July 23

07:00 - 08:45

09:00 - 09:50

10:00 - 10:30

10:30 - 11:20

11:30 - 13:00

13:00 - 13:50

14:00 - 14:50

15:00 - 15:30

15:30 - 16:20

17:30 - 19:30

21:00 - 23:00

Friday, July 24

07:00 - 08:45

09:00 - 09:50

10:00 - 10:30

10:30 - 11:00

10:30 - 11:20

12:00 - 13:30

Breakfast | (Vistas Dining Room)

Greg Kuperberg: The odd Vassiliev conjecture at four
loops | (TCPL 201)

Coffee Break (TCPL Foyer)

Paul Kirk: From SU(2) character varieties into Dror's
universe | (TCPL 201)

Lunch | (Vistas Dining Room)

Thang Le: Degenerations of Skein Algebras of Surfaces
and Quantum Symplectic Doubles | (TCPL 201)

Radmila Sazdanovic | (TCPL 201)
Coffee Break (TCPL Foyer)

Roland van der Veen: Quantum invariants of knotted
surfaces | (TCPL 201)

Dinner | (Vistas Dining Room)

Banff Centre CLVB '33 Summer Series Entertainment
(Optional) | (CLVB 33)

Breakfast | (Vistas Dining Room)

Stavros Garoufalidis: What are Lie superalgebras good
for? | (TCPL 201)

Coffee Break (TCPL Foyer)
Checkout by 11AM | (Front Desk - Professional Development Centre)

Pavel Etingof: Rigidity of non-negligible objects of
moderate growth in braided categories (via Zoom) |

Lunch from 11:30 to 13:30 (Vistas Dining Room)






Dror Bar-Natan: Talks: Banff-2607: OMG, thanks! (Again!) E!&E

0: 4046 wef:=http://drorbn.net/ba26 E

Abstract. Recently, in September 2025, Roland

van der Veen and myself released a paper titled

“A Fast, Strong, Topologically Meaningful, and Fun | ]

Knot Invariant” (that’s 4®; see [BV3]). More &

recently, in January 2025 in Les Diablerets (see i

https://drorbn.net/1d26), I gave a talk in which I sug- van der Veen

gested 27 homework tasks related to that same invariant ® (plus

a bonus task). Today, after a brief review, I’1l talk a bit more

about just 4 of those tasks:

® Figure out the relationship of ® with Chern Simons theory.

® Complete the discussion of the relationship of ® with s/5.

® Find formulas for ® corresponding to other presentations of
the Alexander module.

® Fully understand ©@-like formulas and their non-uniqueness
(i.e., clean the mess).
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