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For a large number of moduli stabilized at a generic point
in moduli space, the induced charge Ng,, satisfies
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(2) Refined conjecture: coefficient of the linear growth a > 3

Here: We spectacularly confirm (1) in non-geometric backgrounds
(2) with o > ... stay awake &

(3) Very nice byproduct! Stay awake longer



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

* Unified description in F-theory



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

* Unified description in F-theory

1 CY,)
Ny = = | G4ANG xX(CYy
flu 2/A4 Y

E all the negative
Hy, F3 and 3-charge

flux on D7 from D7/0O7



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

c.s., dilaton and D7 moduli

* Unified description in F-theory (can be stabilized by G,)
1 (CYy) X é
Ne.=2 |G, NG, < X114 _ L3ttt _p2l g
flux 2/ T =Ty 2 = )

E all the negative
Hy, F3 and 3-charge

flux on D7 from D7/0O7



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

c.s., dilaton and D7 moduli

* Unified description in F-theory (can be stabilized by G,)
Nyyx = 1/G NGy < XY lh3’1 for erge A 1(23’1 +h'! — %1+ 8)
fux = o [ AT =T Ty p31 24 4
H,. F3 g e hn;ggaetive

flux on D7 from D7/0O7



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

c.s., dilaton and D7 moduli

* Unified description in F-theory (can be stabilized by G,)
Nyyx = 1/G NGy < XY lh3’1 for erge A 1(23’1 +h'! — %1+ 8)
fux =g f AT =T Ty B3] 24 4
H,. F3 g e hn;ggaetive

flux on D7 from D7/0O7



Tadpole cancelation condition

- Fluxes induce D3-charge.ln a compact space total charge should be zero

* In type lIB with 3-form fluxes

Ny = JF3AH3 < [Qps]

* D7-branes wrapped on 4 cycles also have negative charge (and D7-moduli)

c.s., dilaton and D7 moduli

* Unified description in F-theory (can be stabilized by G,)
Nyyx = 1/G NGy < XY 1113’1 for erge A 1(23’1 +h'! — %1+ 8)
fux =g f AT =T Ty B3] 24 4
H,. F3 g e hn;ggz;tive

flux on D7 from D7/0O7
- 1 "
Tadpole conjecture If @ > =, cannot stabilize

Nyyx > g, all moduli in F-theory
(if number is large)!
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Standard notions in geometric flux compactifications (flux superpotential, tadpole) still apply
Becker, Becker,Vafa, Walcher ‘06
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-4d NV =1 EFT
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exact (no perturbative or
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if no Kahler moduli

- SUSY vacua are Minkowski (W, = 0) , or AdS (W, # 0)

- Here restrict to Minkowski (W, = 0). Adding D.W =0 = G>! only

Naux = JF3 ANHy=M"K, < |Qps]
N

at Mink minimum
> ()

H3 = *Fg

- Tadpole cancelation condition
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Landau Ginzburg orbifolds

- Can orientifold; quotient by € 6.

W (6(®)) = =W (D)

E.g.in kK" model (% = Z ®¥*2)  can take o(®;) = ™ I,

i=1

Two particularly interesting k" models withc =9 A" =0

|Q03| =12
T6
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Zy X 25
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ZyX 2y



Moduli stabilisation in these Landau Ginzburg models

Becker, Becker, Vafa,Walcher 06

Moduli Stabilization in Non-Geometric Backgrounds

Katrin Becker?, Melanie Becker®, Cumrun Vafa®, and Johannes Walcher®

Abstract
Type II orientifolds based on Landau-Ginzburg models are used to describe moduli

stabilization for flux compactifications of type II theories from the world-sheet CFT

point of view. We show that for certain types of type IIB orientifolds which have
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- Moduli: Deformations of % ( for concreteness all that follows for 2°)

6
_ 4 1 R _
W_Zd)i+2tLCDL o= ol o L=, 0
i=1 L=1 [.=1,2,3

- Marginal deformations ) (,—1) =4

- Look for stabilisation at Fermat point: =0

(1.1,1,1,1,1) (33.33.3.3)
! !

L 6 | 10| 14 | 18
(P.q@)| (3,0)| (2,1) | (1,2) {(0,3)

L: complex forms
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Fluxes & Moduli stabilisation
- Fluxes  €Z L=,

J F3=MN“ H3=KN N:(nl,
I’

- Moduli stabilisation

W= JGg,/\sz: Z(MN—TKN)QN,
N

o) =123 L: complex forms

co.ong) m;=0,1,2 N:real cycles / forms

Q, = J R ACHELY Y Z e, Lyt AL)N
Ty b
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tadpole conjecture

- Here testing a weaker form of tadpole conjecture
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Two alternative procedures

-Turn on G; on one, two, three,... L' component (£ I, = 10)

— € H*Y automatic
— MY, K" € Z to be imposed
- Turn on F5, H; on one, two, three,... I ,, component
— MV KN € Z automatic
— G; € H*VY to be imposed

® Can be done exhaustively (using S; permutations) up to ~ 8 components

® Beyond: use algorithms for smart search (start from a set of minimal length vectors)

o COmPUte Nﬂux > Mmass

Nﬂux — JF3 A\ H3 — MNKN

n = rank (0,0,W)

mass

i I
Nyux = - |G3 A Gy =— |G|
2T

T—7T )
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One solution with all moduli stabilised with Ny, . = 40

1

G =13 [—2ix111133 + (1 +1)x111232 — (L + 1)X112231 + 2iX113131 — (1 + 1) X121321

— X122212 + iXx122221 + (1 — 1)X123121 — 2iX123211 + 2iX131311 — 2iX132112

+ (1 —i)x132211 + 2x133111 + (1 + 1)X211123 — Xo11222 + (1 — 1) X211321 + X212212
+ 21X 213211 + X221212 + 1X222112 + 1X222211 — 2X223111 + 21X231112 — 2X232111

— 2X311113 — (1 + i)X311212 + 21311311 — 21X312211 — 21X321112 + 2)X 322111 ]
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— Does it apply beyond tadpole bound?
Yes!
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Conclusions

!
Nuux > 71 tab at generic pt
—» Does it apply to susy/Minkowski solutions only? BT 4 EREestER

D,D;W W
Probably yes  m|,, .= """ S
suW DiDjW

flux _ 3
o 1052

S.Lust,Wiesner22

N,

Shown e.g W, # 0 sol at point with discrete symmetry with

Here if W, # 0 = AdS

— What does generic point mean?

A point where non-Abelian gauge symmetries is not generic (K3 x K3)
Bena, Blaback, M.G,, Liist 20

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

A point with discrete symmetries (Fermat) satisfies tadpole conjecture

Generic = no non-Abelian gauge symmetries!?
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Conclusions

N, flux > —Hgtap

— [s it a sugra/classical/O(a’)/geometric statement?

We've shown that it applies beyond all of that!!
* To stabilise all complex structure/dilaton moduli with W,; = 0 need either:

— Small %! or K31

1
— Type lIB orientifolds with | Q5| > 2 h?!

THANK YOU!



