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Fig. 3. Onec-loop diagrams corresponding to the three-point functions of the theory. Diagrams (a), (b),
(¢), (d) and (e) contribute to the gauge-field two-point function. Diagrams (f) and (g) contribute to the
ghost—gauge-field three-point function.
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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)
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1 nigonometric (a.k.a. hyperbolic) , ,,
ntegrable systems ‘

% Open topological strings

Problems described by

“spectral curves” mm C* x C*

. Gauge theorvin d > 3
4 \‘\Q\ (incl. Chern-Simons)
I\-\I\ \ ‘\\\
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N |
S sgma® °f exXp ( 9 log :c) =1



YIK 513.835 MATEMATUKA

Ynen-xoppecnonaent AH CCCP C.Jl. HOBUKOB

MHOTI'O3HAYHBIE ®YHKIIUK U OYHKLIMOHAIJIBL.
' AHAJIOT TEOPMH MOPCA

[. PaccMoTpuM MHoOrooGpasne M, KOHEYHOMEpPHOe WM OeCKOHEYHOMEpHOe, H
3aMKHYTy10 ‘1-dopMy w, rae dw =0. UHTerpansl or w No NyTAM onpenensaioT ~MHOro-
3HaYHYI0 QYHKUMIO” S, KOTOpas CTAHOBMUTCA OQHO3HAYHOH Ha HEKOTOPOH HAaKpbIBAIOILEH

a5 M co cBoboaHo# abGeneBod rpymioi MoHoopoMuH: dS = m*w. YUucno oGpa3yroumx
rpymibl MOHOAPOMHMM paBHO YMCIY pAalMOHAJIbHO HE3aBHCHMBIX HHTerpasioB 1-popMei
W MO LEJIOYHCIIEHHBIM IHKIIaM B M.

3 a 1 a y a. [loctpouts aHanor reopun Mopca I MHOro3HauHbIX QYHKIMHA S, T.€.
HaHTH CBA3H YMCENl CTaLHOHApPHBIX TOYeK dS =0 pa3yMUHBIX HMHAEKCOB C TOMOJIOTHEH
MHOroo6pasusa M.

II. EcrecTBeHHbIE MPHMEpPHI MHOTO3HAYHBIX (YHKUMOHAIOB GbUTM pacCMOTpEHbI H
HCIIONIb30BaHb! B pa6GoTax [1, 2] mpu uccnemoBaHWM NMepHOAMUECKHX pElLICHHH ypaBHEHU
tHna Kupxroda, Bomika B rpaBHTalHOHHOM IOJIe M [p., 3 TAKXKE 3apAKEHHOM YaCTHIbI B
MAarHMTHOM HOJIe, eC/IH HMeeTCA 'MOHOIMOJIb Jupaka”. MHOro3HauHbid ¢ YHKUMOHAN S B

HHCTHTYT TeopeTHuecKOH dH3HkH M. J1.J1. J1annay IMocrynuno
Yepuoronoska Mockosckoi o6n., - 8 IV 1981



MULTIVALUED FUNCTIONS AND FUNCTIONALS.
AN ANALOGUE OF THE MORSE THEORY

S. P. NOVIKOV

I. Let M be a finite or infinite dimensional manifold an<
Integrating w over paths in M defines a “multivalued
single valued on some covering M — M with a free
dS = m*w. The number of generators of the monoc

number of rationally inde- pendent integrals of the 1-f
M.

Problem. To construct an analogue of Morse theory -
S. That is, to find a relationship between the stationa
index and the topology of the manifold M.

II. Natural examples of multivalued functionals wer
and [2] to investigate periodic solutions of equations ¢

LANDAU INSTITUTE OF THEORETICAL PHYSICS, CHERNOGOLOVKA, MOSCOW REGION



1+ 1+ 1= integer
1+14+1+14. non-integer
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Prospect #1: The role of abelian flat connections
and Spin® structures

- 1
Zy(Ms3; g1
ﬂl%( 330) " Turaev torsion
SpiHC(Mg)/ZQ

WRT (M3, k) =Y ... Zy(q)




Question #1: Connections to Heegaard Floer
homology? Contact geometry?

Zp = dl’QJr C1q + CQQQ + .. ) = qdeHQH
“correction term” (Heegaard

Floer, Seiberg-Witten theory)




Prospect #2: Superconformal Index

1(q) = Z Zy(Ms, q) Zy(—Ms, q)

= Ipaa(q) + abelian

\. J
Y

non-abelian see Marcos' talk

() =1-¢+¢ —¢ —2¢" +2¢" —2¢° — ¢+ ...



Prospect #3: Resurgence at by > (
( = parametric resurgence)
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m2423
fm — €nq 2

fi=q, f3=0, fs=—¢, fr=—q¢, fo=0,




Question #2: Logarithmic/non-semisimple MTCs

qg — root of 1

7>V (M) > CGP invariants
Costantino, Geer,
Patureau-Mirand

q — root of 1

7502 (S >\ K) > ADO invariants
J Akutsu, Deguchi, Ohtsuki

7SU(mn) (5%\ K) ¢ —~rootof 1 Links-Gould

mnvariants



Prospect #4: Quantization of Chern-Simons
theory (“from A to Z.”)

T2 @3

quantlzatlon of H(T 2) with basis
((C* X C*)/ZQ \m, n) or \x,n)

A7, ) Zes(M) = 0



Prospect #5: Knot complements

A@,9) Z (S*\K) = 0

r =29 —q_1/2(1 — g 2q3 L 2(]6 s q9 g 3q10 3 qll . q14 . 3q15 . 3q15 . q16 At 2q19
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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
References
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Question #3: Link complements?




Question #4: “Renormalons”?

§
/ CS values —\
o
PN \ poles /
1/8
3 0 n
— SO (52) Bdert(é-) N Z af

¢ CS(p)



Question #5: Heegaard decompositions
and framing dependence?




