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Ingredient 2: Holomorphic vector bundles
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The original problem

Classify holomorphic vector bundles on
a compact Riemann surface X.

(Topological classification: rank and degree)



First attempt: Cech cohomology
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Line bundles: The Jacobian
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Abelian Hodge Theory
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Abelian Hodge Theory = Abelian Gauge Theory
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Complex version
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Issues in higher rank
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Classifications in low genus




Narasimhan-Seshadri (1965)
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Flat connections 1
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Flat connections 2. Holonomy
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Splitting complex connections
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Splitting complex connections. Flatness
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A coordinate change
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The Donaldson-Corlette theorem
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Higgs bundles
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Donaldson-Corlette reinterpreted
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The Hitchin equations
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Nonabelian Hodge theory
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Hyperkahler structure

M- Witdh, () -{ @3 | a,,,z,.z..o}

VE-V+E =0

L Reamommicon rontdote g((A..@,),(Az,fz)):-jtr(A,uAutut.)
Y

‘ I, (A.i‘):(ﬁ-[x’- ;\E) ~ L)
T (AE)= (&, A) (%L,

(M3 T L) o o Dypedilles maihly

= CcW\an. Amcj(ww




Hyperkahler structure
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The Hitchin system
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The spectral correspondence 0= L(E,p)
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SYZ Mirror Symmetry
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Homological Mirror Symmetry
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Thanks for your
attention



