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Moduli Sstabilization

Dy

magnetic fluxes




Outline
e Motivations

e Framewaork

e T°/Z, orientifold combined with 3-form fluxes




Maoduli stabilization with 3-form fluxes:

significant progress but
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Type I with internal magnetic fluxes:

alternative/com plementary approach
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General framework

e Type I string theory compactified in 4d
on 6d Calabi-Yau
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e Magnetic fluxes on 2-Ccycles
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Dirac quantization: g = y
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Spin-dependent mass shift
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6d — 4d on T2 with abel

ian magnetic field H

+1 = tachyon




(T2)3 generalization-

OM?2 =31 {(2k;

+ DlgH;| + 2¢9H,5 )

® Spin-1/2: one chiral O-mode

® Spin-1: tachyon can be avoided

Mmassless scalar < partial brane SUSy restoration




Magnetic fluxes can De used to stabilize moduli

e.g. T® 36 moduli

Kahler class J
complexification = .

complex structure -

Mmagnetic flux: 6 x 6 antisymmetric matrix F
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) ON mixed (1,1)-cycles: potential for J




N = 1 susy conditions:
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Appropriate choice of magnetic fluxes F@

in several abelian directions U(1), =
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DBI action:

becomes polynomial

e volume pasitivity:

e NO antibranes:




Main ingredients for moduli stabilization

“obligue” magnetic fields =

fix off-diagonal components of the metric
magnetized D9's = -ve 5-brane tension

Non linear DBI action = fix overall volume
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Stabilization of RR moduli

= need at least 9 bra

e Complex structure:- get potential

through mixing with NS moduli




tach Fluxes
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Consistency conditions and tadpo
easily satisfied

le cancellation can be
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Consistency conditions and tadpole cancellation can be

easily satisfied




DBI action:

becomes polynomial
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Tadpole conditions
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e volume positivity: JAJAJ —

e NO antibranes: k.. J Vs




DRBI action:
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Tadpole conditions
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e volume positivity:

e no antibranes: X B~ s







DBI dCtion-

becomes pol
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® VOlume POsitivity:

® No antibranes:




Live with the hierarchy

Split Supersymmetry: raise SUSY breaking scale

but keep SUSY main predictions:
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keep all MSSM fermions light

but let squarks and sleptons become heavy



Gauge couplings
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can be partly relaxed if H§ — -{,2 for some I-
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Same stack: antfsyrnmetric




Mass SCales

[0

o McuT COmpactification scale

~ 1016 Gev
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® Msysy ~ scal

‘natural” scale: mg ~ MguT

but can be much smaller




Minimal Standard Model €mbedding
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General analysis using 3 brane stacks
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= U(3) x U(2) x U(1)
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= 3 models: antisymmetric is u¢, 4¢ or none
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