Moduli spaces

of vacua,
hyperkahler manifolds,
Higgs bundles




Supersymmetric theories in dimensions 3,4,5,6

8 supercharges D %
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X T space of states

We are interested in the moduli spaces of vacua of the theory
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hyperkahler, metrics depends on R, gauge couplings, 6 -angles,
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holonomies of flavor and topological symmetries
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Decompactification R — > <2 :metric collapse
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Two sources of hyperkahler manifolds

1) direct, as moduli spaces ot solutions
to some equations/PDE
2) emergent, as generating functions of

Instanton/monopole counting




Simplest hyperkahler manifolds
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Simplest hyperkahler quotients
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Simplest hyperkahler quotients
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Infinite dimensional

hyperkahler quotients:

solutions to PDE

We fix a Riemann surface > and gauge group G

Space of stable Higgs pairs
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Stability vs real moment map
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C.. spectral (cameral)
curve. For G=SU(N) JaC(C“)’ Prym(cu)
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C.. spectral (cameral)
curve. For G=SU(N) JaC(C“)’ Prym(q)

Det( A1 - @,)=0 <TZ moduli of line bundles
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up to gauge transformations
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complex structure J picture ?A =D = /43,
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twistor space

isomonodromic deformations
pencils of metrics

Dubrovin connection
Knizhnik-Zamolodchikov connection
Painleve equations
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moduli of complex structures on =
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monopoles
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Nahm duality

Hitchin moduli spaces

instantons

G ... On nstanion
2/ R T

A - type gauge group
2 with continuous symmetry



