
Quantisation via the 2-top recursion

and the Nekrasor-ShatashviliLimit.

main reference arXiv:2305.02494...
Note - some formulae are too lengthy to write down here,
-

so I often give eq. # in

· see also 2204:12431 wI 0. Kidwai

· Advertisement:I will postone more paper to arXiv soon



Where is the 8-top recursion coming from?
Story of Topological recursion & its refinement.

-

Topological recursion 5> Virasoro algebra
self-dual limitof Chekhow-Eynard-Orantin with 1 =1.

E
185'86'07.

&
B-deformation ↑ =1.0.

I
CE06

1.Refined TR. Kidwai-8122--> Bideformed Virasoro alybra.
8'23

I
computations are hard c =1 - 622,2 =B-

I &-&-top recursion. -> Nekrasor-Shatashivili (B+c,0).

limit,



What can we do with the 8-top rez?

if you want to compute the Nek. Sha, effective twisted superpotential.W

D. ZNek (91,92) from Mn, r=2:modali space of instructors

with:=no E:En lay ZNex (9,92).

·reman(not function (410) 4(14(t)4(83)) =:Zcplans from conformal blocks (CB)

eff:=2,92 logc (e,(2)WCB

③

? )Fg-top:
free energy from the a-top rec. an

S <refined spectralcurve) =[2,0,7,....3

We:= gE* Fgtop



Relation to Painlere 1.
9E1:1

y2 =4x +2tx +4

↓

(refined) spectral curve S =92, x,y,... 3
↓

refinementparametryit
auto Wetop

Iwaki 14 Ea Gi-(4-2tx+b***
(hat-stife - 14+2tx+GENTR=0

to appear.Then if I is chosen sit.

: - *). PTR =0.
2 =P' i.e. singular limit.

· Cary, for a generic is.

ZTR:partitive function of TR
· No sit, expected

is related to the t-function of Painlere 1. from CB perspective.



#initions.
c =(2,x,2):normalised & compactified hyperelliptic curve

i.e. E:compact RS of genus o

(3,2):mero. Fame. on 2 s.t.

y2 =&(x) for same & z((x)

R =1 setof ramification pts of 1:2-IP'

0 = hyperelliptic invol. i.e. 2:y1-y,sHX.

Hef:A(hyperelliptic) refined spectral curve Sam consists of

the following three data.

· ([,x,2):hyperelliptic curve.



·Chips:Biest!) & fur each ikie K

· choice of P =P + W x(P+) & PEP+Mp =K

where P=setof un-ramified zeroes & poles of a

Met. Fix & EC. Given Sam, the Chyperelliptic) refined TR is

a recursive definition of an infinite sequence ofmultidifferentials
mer.

[agns on (EI" labelled by nz2so,Aux by the following formulae.

· W0.1:=Id

· wo,2(p0,pi):=
- B(rpos,pi)

XB: fundamentalbidinferential
P

· wt, (pol:=2)-t+aMp(24po, (Sec 2.1.3 in my paper).

-*Mi(wo,z (p0,)



For 28-2+h30, Ng, net is defined as

CPc . . . ., Pul

waneprits -still-Sc) twotis. Recent(p,s
#2.9 in my paper. I ↑

same specific contour quadratic differential
defined in Sec 2 in my paper inp

x explicit.

⑧

This formula is recursive in 28-2+h = - x



Prop (823, Kidwai-023).
CEO

2:Wg,n11=0 =

Wgin

: We, 2 is sym. bidity,no residue, (A,Ne.2 (p0,) = 0.
:When I =P, then all wyn are sym, no residue

Caj. III holds for any I.

umeObservation.

argin polynomially depend on a up to deg 28.

24
(k)

wan=:2 &"Wgin
k=0

Wgin =
=wg&-top deg. part of Wyn



the recursion for gin is self-closed,
(k(22).

rgin can be recursively determined withoutimpo of Wg,n
In particular, ogn are given by

gm=ii))-(c)wasop



Because there is NO try, new, the win-recursion is

recursively Separatelyin 8 & U. &-top recursion
=>Swg,1}getz is determined as dry,nezl,
Thi [023) · loy,11 for all I is residue. free. GA: Wg,1 =0 13,1.

&, Z 2nd order-diff. equ. Sit. &-top Quantum curve.

IsiE - Role - Rux). 48-top=0
in CEO formalism

when a log it stop:2928wg,1 E
2 tng...)wyq(2

&x explicitlydefined.



if one applies to y2 =4x2" +2tx +898 90:I

->Rx is related to F** sit.

&xculm*Fos
-> consistent with results from Conformal blocks.


