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THE CAREER OF AYOUNG THEORETICAL
PHYSICIST CONSISTS OF TREATING THE
HARMONIC OSCILLATOR IN
EVER-INCREASING LEVELS OF
ABSTRACTION.

- SIDNEY COLEMAN -
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BPS: counting curves, solitons, solutions to PDLs, ...
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Today: 3d analogue of Vata-Witten theory

quantum groups at generic ¢

BPS “partiton vector”

also has labels b € Spin®(M3) =~ H,(Ms: Z)
also mtriguing connections to chiral algebras
very computable, ready-to-use
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knot Alexander polynomial
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q(5[2) KEK™ = ?E, KFK™' = ¢ %F
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g =er 2p-th root of unmty
“restricted quantum group”
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g =er 2p-th root of unity
“restricted quantum group”

EP — (0 = FP | K% — 1

= dim U, (sly) = 2p°



Uq (5 [2) 2p-th root of unity

“restricted quantum group”
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Z/[(? s (5 [2) De Concimi-Kac form

Z/{;‘ (5 [2) Lusztig (divided powers)

U™l (sly) U, (sl5)

—KS ]
q (5 [2) without /K 2 (e.g. Kondo-Saito)

—MN

U q (5 [2) with /K 2 2 (e.g. Murakaml-Nagatomo

HC(] d) ( 5 [2) quasi-Hopt modification (\

U f (5 (5 ) unrolled restricted
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INVARIANTS OF COLORED LINKS

YASUHIRO AKUTSU
Department of Physics, Faculty of Science
Osaka University, Machikaneyama-cho 1-1, Toyonaka 560, Japan

TESTUO DEGUCHI

Department of Physics, Faculty of Science,
University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113, Japan

TOMOTADA OHTSUKI
Department of Mathematics, Faculty of Science,
Unitversity of Tokyo, Hongo, Bunkyo-ku, Tokyo 118, Japan

Let us discuss connection of the new colored link invariants to the multivariable
Alexander polynomial. It was shown by J. Murakami [15] that a colored link invari-
ant which corresponds to @(L, a) for the N=2 case is a version of the multivariable
Alexander polynomial (the Conway potential function). Therefore the new colored
link invariants ®(L, a) for N = 3,4, ..., are generalizations of the multivariable
Alexander polynomial.
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COLORED ALEXANDER INVARIANTS
AND CONE-MANIFOLDS

JUN MURAKAMI

1. Introduction

New link invariants are introduced in [1] for colored links. They are defined for
each positive integer N and considered as a generalization of the multivariable Alexander
polynomial [12], which corresponds to the case N = 2. Here we redefine these in-
variants by using the universal R-matrix of U, (sh).

Let ¢ = exp(r+/—1/N) be a 2N-th root of unity. Let U, (s) be the quantum en-
veloping algebra corresponding to the Lie algebra s/, defined by the following genera-
tors and relations:
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Enter physics: 2020
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LARGE COLOR R-MATRIX FOR KNOT COMPLEMENTS AND

STRANGE IDENTITIES

SUNGHYUK PARK

1. Introduction

2. Review of U,(sly) and R-matrix
2.1. U,(sly)

2.2, R-matrix for V,, ® V,,,

3. Large color R-matrix

3.1. Highest weight and lowest weight Verma modules V2 and VL

3.2.  R-matrices on Verma modules

3.3.  Semi-classical limit of the R-matrix and Burau representation

4.  Fy from large color R-matrix

4.1. Closing up the braid

4.2, Positive braid knots

4.3. Fibered strongly quasi-positive braid knots
4.4. Double twist knots

4.5.  Other examples

5. Some surgeries

5.1. Some consistency checks

5.2. Reverse-engineering F for some simple links
6. Strange identity for positive braid knots

7. Open questions and future directions
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Theorem [Lickorish, Wallace, Kirby]:

EFvery connected oriented closed 3-manifold arises
by performing an mtegral Dehn surgery along a
link X < S° (ie. a surgery along a framed link)




Theorem [Lickorish, Wallace, Kirby]:

LFvery connected oriented closed 3-manitold arises
by performing an mtegral Dehn surgery along a
link X < S° (ie. a surgery along a framed link)




(@) =q¢2(1—qg+2¢¢—2¢°+¢°+3¢°0 + ¢ +...

)

... —15040¢°"° + . ..




dependence on /4 dependence on (
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Zb (Ms, q)
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b € Spin°(M3) = H,(Ms;7Z)






A.Kapustin, R.Thorngren, A.Turzillo, Z.Wang (2014)
D.Freed, M.Hopkins (2016)

| IR ¢
P
\4
d |0 |1 |2 [3]4]5]6]7]| 8|9 |




o(M,) mod 16

-
(am)
2
<

e
0|ty
~lo
o|lo
wlo
“ln
| =
NN
e
oln
SRR
G




Rokhlin mvariant (shows |©5] > 2)

Q Froyshov invariant
ﬁ' = (shows ©3 contains a Z-summand)

mvariants o, f, y introduced by Manolescu §

“correction terms”

ol Ozsvath and Szabo
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‘Thanks for listening.

Questions?



