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One of main challenges in string phenomenology

Realization of energy scales in 4D string models

- EW scale (~10% GeV)

* Inflation scale (~10'* GeV)

- They depend on VEVs of the string moduli (“Moduli stabilization”)
(Ubiquitous modulus : volume of internal 6D space V') <
e
wg
g7

Can we reconcile a high inflationary scale with EW scale?




Large Volume Scenario (LVS)

Balasubramanian-Berglund-Conlon-Quevedo, 0502058

Ubiquitous modulus : volume of internal 6D space V

o=
- Exponentially large volume "*ﬁ;.

V ~ ec/gs O(1) constant : ¢
String coupling : g K 1

- SUSY is spontaneously broken by F-term of IV
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Advantages:

- reconciles a high inflationary scale with low-energy SUSY
(which explains the smallness of EW scale)

- avoids any cosmological moduli problem
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1.“Local model” (Sequestered string model)
- D3 branes at singularities

Mp,

Mgparticle < mszp ~ 7 %

Constraints :

- SUSY flavor problems
- Stability problems in MSSM
Charge and color breaking (CCB) minima etc.




Short summary

Sequestered string models

Mp,
Mgparticle K< msz ~ %

Constraints :

D3 branes at singularities

- SUSY flavor problems
- Charge and color breaking (CCB) minima in MSSM

Sequestering with ﬂ

- Spectrum (Mgfermions ~Mgaugino) Violates stability conditions

- Asplit SUSY spectrum (Mgaygino << Msfermions) IS Viable

Thank you!



String models with sequestered SUSY breaking

Moduli stabilization and SUSY breaking are under computational control
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Setup : Type |IIB flux compactifications with 03/07-planes

W e

big
cycle
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orientifold involution °
:

b:-csm_)'o : b1t5|v|+0

isiblefevisibl
. From Fig. 1 of 1409.1931
String coupling g, and complex structure moduli are fixed by fluxes
Big cycle 7, ~ 2¢/39s and small cycle T are stabilized as in LVS

MSSM is realized on D3-branes at a del Pezzo singularity
dS minimum can be realized by E(-1)-instantons (localized at 74, — 0)
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Setup : Type |IIB flux compactifications with 03/07-planes
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From Fig. 1 of 1409.1931

Physical Yukawa couplings (independent of the overall volume) :

K
e?yaﬁy K,z : Matter Kahler metric

— Yapgy + Hol. Yukawa couplings
\/K“C_‘KﬁﬁKVT/ K  :Kahler potential

Ansatz for matter Kahler metric :

Yopy =

U : Complex structure moduli
Ky = hyz(U, S)ek/3 S : Axio-dilaton
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Setup : Type |IIB flux compactifications with 03/07-planes

Ansatz for matter Kahler metric :

Koa = hac‘r(Ur S)eK/3

1. Local limit . it holds only at leading orderin V' > 1
2. Ultra-local limit : it holds also at subleading orderinV > 1



Setup : Type |IIB flux compactifications with 03/07-planes

Ansatz for matter Kahler metric :

Koa = hac‘x(Ur S)eK/3

1. Local limit . it holds only at leading orderinV > 1
2. Ultra-local limit : it holds also at subleading orderinV > 1
Local limit Ultra-local limit
Gravitino mass msgya ~ MPI/V ma/a ~ MPl/V
Sfermion masses Mgy, ~ MPI/V3/2 My, ~ MP]/VB/Q

Gaugino masses @ Aaﬁ’ya B, ,(AL ~ Mp]/VQ @ Aaﬁ’ya B, lAlJ ~ MP]/V
— 14




Local limit Ultra-local limit

Gravitino mas myyz ~ Mpi/V mg/o ~ Mp1/V
Sfermion M, ~ Mpy/ vz My, ~ Mp/ 3/
masses

Gaugino masses Aogy, B, i~ Mpy/V? Aapy, B, i~ Mpy/V

1. Local limit (Split SUSY spectrum)

- No SUSY Flavor problems
- No stability problems in MSSM

- SUSY breaking soft-terms will be universal at leading order
(determined by F-term of volume modulus)



Local limit Ultra-local limit

mg o ~ Mpy/V Ma )y ~ Mp1/V
Gravitino ma 3/2 pI/ 3/2 p1/

Sfermion Mn, ™ MP]/VS/Q

Moy, ~ Mpy V3%
masses

Gaugino masses Aogy, B, i~ MPI/VQ Aapy, B, i~ Mpy/V

2. Ultra-local limit (Msfermions~Mgaugino)

- No SUSY Flavor problems as long as Mgtermions > 10° GeV
- violates stability conditions (CCB minimum) in MSSM:  casas-teyda-Munoz (95)

Casas-Dimopoulos (‘96),..

E.x., in the lepton sector, | (1) |2 )\ 2
AL < (v) m?, +mE, +md)

a,f =123
is violated since Agll) ~ Yom, Yﬁ) =Y,
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Conclusion

Sequestered string models

Mp,
Mgparticle K< msz ~ %

Constraints :

D3 branes at singularities

- SUSY flavor problems
- Charge and color breaking (CCB) minima in MSSM

Sequestering with ﬂ

- Spectrum (Mgfermions ~Mgaugino) Violates stability conditions

- Asplit SUSY spectrum (Mgaygino << Msfermions) IS Viable

Thank you!
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