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flux compactification of 1IB/F-theory
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Specify (B,,[S],R). R: A4, D5, ... unif. symmetry
of your interest
[S] : divisor class of B,

M. :moduli space of 7y . X — B, with S =“7-brane of sym. R”

X : smooth (resolved) 4-fold
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cf: IIB orientifold 3-forms = H (X ; R)
(Denef Douglas '04)

1

Hodge diamond of X



A.Braun, Kimura, TW '14

e Observations A.Braun, TW ‘14

— Generally HZ2(X)#4¢. (be aware)
* K3 xK3 hew = £21(22—p,) + (22— p,) ;.
* toric hypersurface CY4: many examples

— Flux in Haw (X) often breaks the unif. symm. R.

— Net chirality is generated by a flux in H_?(X)
* because the matter surface for R=SU(5) is vertical.

 We are led to a proposal of flux ensembles
{G i +Gyan | Gooan € Hiy (X)} = HH(X)

22 controls N_gen
Gflx < H (X) constructed in Marsano et.al. 11 (dual to Het)

scan



* Ashok-Denef-Douglas’ theory (contin. approx)

'03, ‘04
vacugm |r1de.x | o QrL) L
density distribution H (K/2)! P :
— K =dim|[ flux scanning space ], L*= D3-tadpole.
—if K> L., the prefactor becomes exp[,/27KL.].
— the distribution on M,
R 0, 31
—det| - —+-—21_ |, — h®
P e{ 27zi+27z mxm} m=h :
— if the scanning space covers all of non-verticals (Denef’08)

— whenever the scanning space contains H,(X)  (Braun Kimura TW ’14)

* #vac from the prefactor, copling distrib from 2



e computation in examples ABraun TW

B, =P[O, ®O,. ()], S is the zero of O,

ri -3 -2 -1 0 1 2 3
L) 237 207 387 507 657 837 [14T]|  prelim. result.
K [|755T 8603 10403 12953 16253 20303 25104 containing error
K =dim[H? (X)].
2(X) 1 , 2163 125 5 Nien
Lk_ 24 ( w)” = ! N g T 2(18 —n)(3 —n)

* more generally, whenever h3! s h'* hi* > hj? hal.
Z(X) ~ K’ (24L7) =8zl ~ K. Gaussian distribution

#(vac) ~ expl| [27KL. [] ~ " exp[~(47)eNZ, ]

algebraic topological
* Ku—Kps #O(10) ?

( based on K3 x K3 or the examples above)



