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Symmetries and dualities

well established known only classically

Classical mirror map
Bohm,Gunther,Hermann,Louis ’99

VM moduli

RR fields   

NS axion

c-map

Mirror symmetry

SL(2, Z)Symplectic invariance
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Perturbative HM moduli space

HM moduli space at tree level

c-map

Twistor lines:

• respect symplectic invariance, 
SL(2,Z)-duality and mirror symmetry

• reproduce the known HM metric

One-loop correction

• appears as a singular boundary 

condition for twistor lines

• determined by the Euler number
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As a result, the consistency condition crucially simplifies

Towards the non-perturbative mirror map

One can do this by restricting to

a’, D(-1) and D1 corrections

The idea: to use a consistency between the mirror and SL(2, Z) symmetries

SL(2,Z) duality:

(known only at 

the classical level)

known
to be found

Find a map                           and

a holomorphic action of SL(2,Z)

on the twistor space such that:

We define the physical fields by the requirement that they transform under 

duality groups according to the classical laws.
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The results

The holomorphic action of SL(2,Z) on the twistor

space does not receive any corrections!

Instanton corrections 

to the mirror map
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Instantons and TBA

Thermodynamic Bethe Ansatz equations

Equation for the twistor lines:

spectral density
― rapidity

mass parameters      chemical potentials       kernel

Gaiotto,Moore,Neitzke ’08

Is it a formal analogy or something deep? 
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Gauge theory: Integrable model:

=

(non-perturb. symplectic 

invariant part of)

the Kähler potential

Yang-Yang functional

at the critical point

=
(non-perturb. part of)

the contact potential
free energy

String theory:

potential for QK spaces ― contact potential  giving Kähler potential on

Without NS5 contributions it is globally defined and

plays important role in

Nekrasov-Shatashvili story
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S-matrix and integrability

S-matrix

Conditions on integrable S-matrices:

• Lorentz invariance

• Zamolodchikov algebra

• crossing symmetry

• Yang-Baxter equation

• bootstrap:

trivially satisfied

All conditions on integrability are satisfied!

If            has a pole at                  then

1. there should be a bound state with             2.

We have                           and the bound state carries the charge



Conclusions

• Twistor description of all D-instanton corrections to 

the HM moduli space

• Generalized mirror map including worldsheet, D(-1) 

D1-instanton corrections.
As a by-product: SL(2,Z) transformations on the twistor space

• Relation to integrability

• To find corrections coming from D3 and D5-insantons
•

For this one needs the complete non-perturbative mirror map

• To find NS5-brane instanton corrections

See Pioline’s talk

Results

Problems


