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• Tadpole conjecture: common lore not true!
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(2) Common lore: fluxes that have  charge can stabilize a large number of 
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(3) Very nice byproduct! Stay awake longer
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0 ∂Ī∂J̄W̄)
here

Σ li = 10 ⇒ I
Σ li = 14 ⇒ Ī
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Fluxes & Moduli stabilisation

- Massive moduli 

nmass = rank M

M = DD W = (
DIDJW DIDJ̄W̄
DĪ DJW DĪ DJ̄W̄) DW=0

= (
DIDJW gIJ̄ W̄
gĪJ W DĪ DJ̄W̄) DW=0,W0=0

= (
∂I∂JW 0

0 ∂Ī∂J̄W̄)
nmass = rank (∂I∂JW ) Independent of the Kähler potential

- Note! 

< 3 Nfluxnmass ≤ nstab

- Here testing a weaker form of tadpole conjecture

tadpole conjecture

here

Σ li = 10 ⇒ I
Σ li = 14 ⇒ Ī



Two alternative procedures

- Turn on  on one, two, three,…  component ( )G3 LI Σ li = 10
 automatic∈ H(2,1)

 to be imposedMN, KN ∈ ℤ

- Turn on  on one, two, three,…  componentF3 , H3 ΓN

 to be imposedG3 ∈ H(2,1)

 automaticMN, KN ∈ ℤ



Two alternative procedures

- Turn on  on one, two, three,…  component ( )G3 LI Σ li = 10
 automatic∈ H(2,1)

 to be imposedMN, KN ∈ ℤ

- Turn on  on one, two, three,…  componentF3 , H3 ΓN

 to be imposedG3 ∈ H(2,1)

 automaticMN, KN ∈ ℤ

• Can be done exhaustively (using  permutations) up to  componentsS6 ∼ 8

• Beyond: use algorithms for smart search 



Two alternative procedures

- Turn on  on one, two, three,…  component ( )G3 LI Σ li = 10
 automatic∈ H(2,1)

 to be imposedMN, KN ∈ ℤ

- Turn on  on one, two, three,…  componentF3 , H3 ΓN

 to be imposedG3 ∈ H(2,1)

 automaticMN, KN ∈ ℤ

• Compute Nflux , nmass

Nflux = ∫ F3 ∧ H3 = MNKN

Nflux =
i

τ − τ̄ ∫ G3 ∧ Ḡ3 =
1

2τ2
|GI |

2

nmass = rank (∂I∂JW )

• Can be done exhaustively (using  permutations) up to  componentsS6 ∼ 8

• Beyond: use algorithms for smart search (start from a set of minimal length vectors)
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Results: 26
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One solution with all moduli stabilised with Nflux = 40
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• Clarified many questions about tadpole conjecture

Is it only valid for stabilisation of all moduli as originally stated?
No, more general than that, valid for 10 ≲ nstab ≤ nmod

Moduli stabilized or (more restrictively) massive? ( )nmass ≤ nstab
We/many others checked massive, but results in  and  at higher order indicate19 26

Becker, Rajagaru, Sengupta, Walcher, Wrase ’24

Does it apply beyond tadpole bound?
Yes!

Nflux > 1
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also true with nstab

Rajagaru, Sengupta, Wrase ‘24



Conclusions

Does it apply to susy/Minkowski solutions only?

Probably yes M |DW=0 = (
DIDJW gIJ̄ W̄
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Conclusions

Does it apply to susy/Minkowski solutions only?

Probably yes M |DW=0 = (
DIDJW gIJ̄ W̄
gĪJ W DĪ DJ̄W̄)

S.Lust, Wiesner22

Shown e.g   sol at point with discrete symmetry with   W0 ≠ 0
Nflux

nstab
=

3
1052

Here if   AdS W0 ≠ 0 ⇒

A point where non-Abelian gauge symmetries is not generic (K3 x K3)

What does generic point mean?

Braun, Fraiman, MG, Lust, Parra de Freitas 23

Bena, Blåbäck, M.G., Lüst 20

A point with discrete symmetries (Fermat) satisfies tadpole conjecture

Generic = no non-Abelian gauge symmetries?

at generic ptNflux > 1
4 nstab
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Conclusions

Is it a sugra/classical/ /geometric statement?𝒪(α′ )

We’ve shown that it applies beyond all of that!!

Nflux >
1
4

nstab

• To stabilise all complex structure/dilaton moduli with  need either: W0 = 0

Small  or h2,1 h3,1

Type IIB orientifolds with |QO3 | >
1
4

h2,1

THANK YOU!


