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Question: Is the number of 4d EFT’s coming from string theory finite?

This talk:  Flux compactification of IIB / F-theory on Calabi-Yau.

In this setting, finiteness of self-dual vacua has been established using
tame geometry.
(see also Lorenz’ talk!)
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In this talk, | will not use tame geometry.

Instead, | will use methods from asymptotic Hodge theory.
For two reasons:

1) Local/intuitive point of view

2) Possible new insights into e.g. tadpole conjecture
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Fluxes generate a scalar potential for the complex structure moduli
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Global minima must satisfy three conditions

Quantization Tadpole constraint Self-duality
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On the self-dual locus, tadpole constraint becomes

Hodge norm



On the self-dual locus, tadpole constraint becomes

Hodge norm

Effectively, search for lattice points within a region whose shape/size is
controlled by the complex structure moduli.
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Q: Canthere be infinite tails of vacua towards the
boundary of the moduli space?
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boundary of the moduli space?

> )NO!
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To answer this question, we study the asymptotics of the Hodge norm
for

1) Arbitrary Calabi-Yau

2) Any number of moduli

Earlier works focused on the SI(2)-approximation
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But! This is not good enough!



But! This is not good enough!
Il . 21 — 0

1 1

strict asymptotic regime: Y1 > Y2 > - > Ym yi = 5 log P
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To go beyond, necessary to include all polynomial corrections.

For one modulus this has been done via a
‘bulk reconstruction’ procedure

: We now have full control over these corrections for an arbitrary

. number of moduli and have a concrete algorithm to compute them in
: examples.
|
|
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Idea: Perform 1-variable bulk reconstruction recursively

|Gall* = [[h7GallZe, h=hpm

In each step, get an infinite series

sl(2) Infinite tower of sl(2) grading
approximation corrections operator
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(1) Refined Growth Sectors
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Highlight two crucial features of the finiteness proof

(1) Refined Growth Sectors

=T === =57 For each sl(2) weight, define subsectors
| lq —£0,
/ (ﬂ) oyl < KN, (ﬁ) eyt < K\
Y2 Y2

|z |

06

together with their and consider all possible
intersections.

) A ~ smallest eigenvalue of || - ||
02} Tadpole grows with number of sl(2)-representations
-> tadpole conjecture?
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(2) Scaling behaviour of corrections

Necessary to use detailed properties of the expansion coefficients
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Highlight two crucial features of the finiteness proof
(2) Scaling behaviour of corrections

Necessary to use detailed properties of the expansion coefficients
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s[(2)-weight under ad N(QL.)

Possible to say more about general Hodge inner products, application to
WGC?



Thank you!



