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IiIntroductionandMotivation

Physicsthenon

The world is Quantum

mathematics
TQ ET em Geometrid enumerative topological

invariant theory

Heterotic All sectors are coupled

This falde L 0 decouple gauge sector

H X O



Istay Toy MadelichenaSimony
ScsCA Su ta Ada e 313

A E r g dim Ms 3

EOM FCA d Aot An A 0

I loop Action A Ao t L

S a fu 2do 2 do d t Ao



Partition function

2 Ms Gg Spa e
Sca

Topological invariant of Ms

SCL has gauge symmetry L Lt doe

Quantise using BU BRST formalism

OR Intuition Approach Pestan Witten 05

Sufficient for quadratic actions



Choose metric go on Mz

Hodge decomposition I dose to dote

Z Ico Syed f League Da exo C Sca

Eg
Goal Waite answer in terms of determinants

of elliptic operators Laplacian whose
determinants can be regularised



Denominator dat I do dotre odor

We define

dat I do gotra def dido
dotre

Note

dat didola.tn
detld

tq ggth.ro

a.FI



Consider eigenvector doh of dodot on doro

dadot dot I do L

do is invertible on Im dot

Idot AL

Ao

dot d dot doro dat 110

dat dido
atra ÉÉÉ



Numerator Vol doro

Recall Given Linear operator A U 2W

Volcan data
mystery

voila.it ldolrdiEfIypTadetCA9

Vol doro dat Cao s Vol ro



Collect

ZCM.bg IIiiueeois
Zeus 1 4

Tail

This is the Ray Singer torsion of Ms

This is Topological



IiHateroticSaparpotentia
Superpotential Cardoso etat 03 Garrierietal 04

W Sy Heiden ar

For us Background X is Calabi Yaa

Fluctuations are generic

d Sw t O d Sr Og

I loop action

S Syl xn5x t bra CIG



XE d X E N G E race Ce n

I loop partition function

zur É t
Again 7W Xo is topological
Can compare with l loop partition function of
Kahler potential of complex structures on Xs

e
k if rat



This is computed in Pestan Witten 05

We find

Zwext Zr Xo

shelation
Note that the l loop partition function of IA and
IB agree in the large volume limit

In analogy we might expect ZrlX Zack

Zw Xo Zala Zack ZACK x
T

at large volume 2 0 het Kahler potential



Iiconclas.in outtoo

The I loop partition function of the
hatarotic superpotential lot the geometric sector
is Topological

Outlooks

Check x Compute ZyCX in progress

Tuan an 2 Couplings to gauge sector

Het Bianchi dit tr Ere tu Rar

Applications in 10,2 Mirror Squarefog
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