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Moduli stabilisation and
supersymmetry breaking
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e Perturbative corrections to K
» At least two Kahler moduli (h,;>h;,>1)
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(Bottom up approach)




BLOW-UP




Gauge group
Chiral spectrum

Yukawa couplings
Gauge unification
Proton stability
Baryogenesis
Reheating

Moduli Stabilisation
SUSY Breaking

Soft terms
Cosmological constant
Inflation




(Eremi Strings; e LIHEC)




* Intermediate Scale Split SUSY

o Stringy mSUGRA




e Solve hierarchy problem m,,, . = 101t GeV!

string

 W,~1 (no fine tuning)

o Kahler potential for chiral matter computed
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N 1 .
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Chiral matter in CY
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Mgoft =

s
s

—3A\M;,

—(A+ 1) M. Universality!

Sirolest calge No extra CP violation!
=L M; = mg, / log (Mp/mg),)
String scale 101! GeV
Solves hierarchy problem!




(approximate)

VU <= Kahler moduli. D=

Y <= Complex structure moduli.

Alse: Anemaly mediationrsuppressed

. ;”1 ¢ [y = _ - _ ) " -
o (;j | ) b on = {argB}, oc = {arg(Ma)}.
a5y

¢ ={0a—oc,op — o}

susy-breaking & X



Stabilise Moduli

SUSY broken with hierarchy
“Realistic” Observable sector
Soft SUSY Breaking terms@Ms

RG-Running of Soft terms to TeV
Event Generators

Detector Simulators

Data Analysis and reconstruction
Estimate overall uncertainty




Allewed Regions
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 Gaugino masses

Dilute flux limit Dilute flux limit s
_ s 1 2 3 = M.
fsu(3) e 2T
fsu@) = E, Physical case
47
T B
Toaw =g ' 3 T I (F)Re(S))”
Physical case M, = F*
T, 2(1s + Amha(F)Re(S))’
fsue) = - + hsus)(F)S, M Fs
T, ® 7 2(r, + dwha(F)Re(S))’
fsu(2) = i hsu(z)(£)S,
Ts
fuay = ky (E + hu(y) (F)S) -

» Scalar soft terms ] s

ﬁr (T.g + EQ(F})US M = V32(1s +ea(F))
a — 1
V2/3 Aapy = A (Mo + ma + my) .

e Spectrum Beyond MSSM
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trileptons
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Gaugino masses

(M3 : Mg M)
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Scalar masses (focus)
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—mgo)/(myo — mgo) = 8.09 + 0.38.




(Inflation, Cosmological moduli
problem, etc.)




Calabi-Yau:

¥V = E E‘{ﬂi-‘q'i]“ ﬁE—Eu"ﬁ .
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Physics of Moduli Fields

Moduli masses:






Summary



Other Cosmological Implications

J.Conlon, FQ

Gamma rays, e*-e



Solution of CMP?

Nurnber of e-folds

N~10 dilutes moduli !!



Late time implications:



The 511 keV Line



INTEGRAL/ SPI 511 keV line

Light Modulus : Dark matter?
Mass 1MeV, coupling to electrons dominant

511 keVirorm volurne modulus decay?
Prediction! Monochrornatic line zim /2)



Intensity
INTEGRAL



CONCLUSIONS

(Conlon, Conlon+Cremades)

(CMP, 511 keV?
Prediction!)

Mgyr vs 101 GeV scales?
Fully realistic model?...



