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Wlereltlll Siezloiliszitieln

« Type lIB String on Calabi-Yau

« Turn on Eluxes
J3F3=na J-bH3=mb

Size of cycle a = U,

Superpotential W =G, 20, G,=F,—iSH,
Scalar Potential:  V=eX |D_ W|?

Minimum D_W = 0'Fixes U, and S
T moduli unfixed: GKP



Kahler moduli: Non-perturbative D7 effects

Fluxes Non-perturbative

N5 Flumes
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BBCQ, CQS

« At least two Kahler modulif(h,,>hy>1)
* Perturbative corrections to K

EXxample::

__%.;4

W =Wy + Aye 7

’ e - . . ¢ 2 a
sTs > 1 with Tg ™~ i

Exponentially large !
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W4~1-10

String scale: Ms2=Mp?/\V.

Intermediate | 4.6 x 10°




Non SUSY AdS
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Both minima
close
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Locali(lorane) Prepenties:  Global (bulk) Properties

« Gauge group « Moduli' Stabilisation

« Chiral spectrum « SUSY Breaking

* Yukawa couplings « Soft terms

« Gauge unification « Cosmological constant
* Proton stability * |nflation

i

Baryogenesis
Reheating

i



« Solve hierarchy problem m.,... = 10" GeV!

string
« Wio~1 (no fine tuning)

« Kahler potential for matter computed

Conlon, Cremades, FQ



W (@) + p(®)H1Ha + £Yasy(2)CCOCT 4.,

K(®,®) + K,5(2. B)OCP | [Z(®,®)Hy Hy + hoe] + ...
= fa(®).

Conlon, Cremades, FQ




Crilrzll Mlzitiar eop) D7 Brziples
SEINSIUSYABEakINGNERmnS

) ]’ﬂ.g“,'-:_!
m soft —

Simplest case

“onon et a » Universality!
* No extra CP violation!
e * M;=mg, /log (Mp/mg),)

Mg = vVl 1;.

String scale 10" GeV
Solves hierarchy problem!

Aopy = —3AM;,
B=—(A+1) M,

Vliere general case



(approximate)

<= Kaihler moduli,

- o LFATE 117 '. -I .‘t T AR = d
susy-breaking flavour Yy <= Complex structure moduli.

¢ =0

"-"Iilﬁ' ,lﬁ"‘lr'

)}, bp = {argB), d0 = {arg(Ma)}.

Also: Anomaly mediation suppressed !



CKSAQ 0705.3460[hep-ph],

« Stabilise Moduli

« SUSY broken withi hierarchy

« “Realistic® Observable sector

Soft SUSY Breaking terms@Ms
RG-Running of Soft terms to TeV

Event Generators

Detector Simulators 10" fb

« Data Analysis and reconstruction
« Estimate overall uncertainty

i

i

i
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Allowed Regions
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(Inflation, Cosmological moduli
problem, etc.)



Conlon-FQ

Bond-Kofman-Prokushkin

Calabi-Yau:

Small field inflation
No fine-tuning!!
0.960<n<0.967

GUI scale Ms?, Loops?
See Andrei + Renata’s talks

volume



« Dilaton and Complex
Structure

Viodullr masses:

« Small (heavy) Kahler moduli

« Large (light) Kahler modulus
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_ Light modulus ¥ Heavy Modulus &

Matter Couplings

Decay Modes
Yy Br ~ 0.025, 7 ~6.5 x 105
ete” Br ~ 0.975, T ~ 1.7 x 10%5
Yasaase inaccessible




OIHEREOSTGIBYICAINMPlICatoNS

J.Conlon, FQ

« Cosmological moduli problem

DCQR, BKN

U,S: trapped at their minimum

T: except for volume, heavy ad decay fast ! (No
CMP nor gravitino overproduction)

Volume: (mass MeV) CMP

* Observational implications of light volume
modulus?

X-rays,Gamma rays, e’-e-



Thermal Inflation

Lyth+Stewart (1995)

] 'l,'I _ A ~ o
I::"-Ja; — *I:\'..[::h — ..l' :" E (T »
my ~ 1 TeV and M, ~ 101 GeV

/ .-}

N ~ log (I?Ul _,,..-"'4!;,- 1. ) ~ log (M, mn) e
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Diffuse Gamma Ray Background

Photon Flux from Extragalactic Diffuse Emission
I I

I I I |
Photonlntensity(E, 1.5*"MeV
Photonlntensity(E, 2.0"MeV
Photonlntensity(E, 2.5"MeV

ComptelBackgroundFit(E
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511 keV from volume modulus decay? (prediction!)
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Relative Ratio {e+e-/2-photon)

e+e- and 2-photon decay rates for the light modulus
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Modulus mass (MeV)

~ 8 x 10 °photons cm s~

< 5 x 10~ °photons em ™ s~




« Exciting times for string phenomenology!

- Soit terms calculable == rich
phenomenology

« Distinctive moduli cosmology
« Concrete models of inflation
* Model independent light modulus

« Many open questions
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