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The problem: to prove (and to derive consequences of )
the modular symmetry of D3-instantons
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DT and MSW

DT invariants depend on K&hler moduli via wall crossing.
Define QY°Y =Q(v;24(7))  counts states in SCFT

attractor point / constructed in Maldacena,Strominger,Witten ‘97
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DT and MSW

DT invariants depend on Kahler moduli via wall crossing.

M .
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DT invariants depend on Kahler moduli via wall crossing.
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BPS partition function
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BPS partition function

Define Z,(r, 2%, c" ZQ o~ 2772|Zy | = 2miT1 (qo+b" qa+ 5 0% ) +2mic (g+5D)
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BPS partition function

Define Z,(r, 2%, c" ZQ o 2mT2| 2y | = 2miT (q0+b"qa+5b%)+2mic-(g+5b)
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2-Instanton contribution

The full 2-instanton result double theta
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2-Instanton contribution

The full 2-instanton result double theta

series
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i Results of Manschot ‘09
e WV is a mock Jacobi form
e There exists a modular completion of weight (bz +% %)
U =047 +
' Y

There seems to be a clash between modular symmetry of gp and o



Mock modularity
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Proposal: when the divisor given by p“is reducible,
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with the modular completion given by
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Proposal: when the divisor given by p“is reducible,
hy, . transforms as a mock modular form
with the modular completion given by
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e consistent with some results for non-compact CYs
e the elliptic genus 2{" = "k, .6, is only mock modular
e can be thought as a result of the continuum of states in the spectrum



Darboux coordinates

Darboux coordinates are analyzed in the limit z — 0 with zt® kept constant
All of them can be expressed in terms of two functions: F, and J,(2)
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provided J,(z) transforms as modular form of weight (—1,0)



Darboux coordinates

Darboux coordinates are analyzed in the limit z — 0 with zt® kept constant
All of them can be expressed in terms of two functions: F, and J,(2)
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Darboux coordinates transform according to the classical law
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But this is not true even at one instanton level!
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Removing anomaly
The idea: the modular completion can be generated by

a local contact transformation _ _ _
local coordinate transformation preservin
L/y the contact 1-form up to a factor

All such transformations can be generated by
holomorphic functions — “Hamiltonians” G(&, ¢, a)
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Main results: Conclusions

&)

» The elliptic genus for a reducible divisor of CY is mock modular with
the modular completion resulting from hpy = bpu(7) — 5 By (7, 7)

o Relation between the contact potential of the twistor formalism and
(the modular completion of) the BPS partition function

o Modularity of Darboux coordinates
o Anomaly cancellation by indefinite theta functions

o New modular forms from (double) integrals on the twistor space
« Instanton corrected mirror map




Main results: Conclusions %

&)

» The elliptic genus for a reducible divisor of CY is mock modular with
the modular completion resulting from hpu = hpu(T) — 5 Rp (7, 7)

o Relation between the contact potential of the twistor formalism and
(the modular completion of) the BPS partition function

o Modularity of Darboux coordinates
o Anomaly cancellation by indefinite theta functions

o New modular forms from (double) integrals on the twistor space
« Instanton corrected mirror map

J

Some open questions: &

o)

« Modular completion for Darboux coordinates at 2-instanton level
« The nature of the light-like vector ¢
« Derivation of R, , from CFT

» Consequences for the counting of states of BPS black holes

» Extension beyond our approximation (large volume & 2-instanton)




