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Moduli stabilisation and
supersymmetry breaking

. Mou all wanted me
to catch himn/




Now what should |
do With hign?






 Perturbative corrections to K
At least two Kahler moduli (hy;>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




(From| Strings 1o LIHEC)




* Intermediate Scale Split SUSY

« Stringy mSUGRA




» Solve hierarchy problem M, = 10" GeV!

* W,~1 (no fine tuning)

» Kahler potential for chiral matter computed
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Fat —

K(®, &) = —21n (V+ 53/2) —In (@/Q/\Q) —In(S + S),

205

W(d) = /Gg AQ+Y AT

N 1 .
W = W(®) + nu(D®)H Hy + éyglﬁﬁf(cb)mcﬁcf +...,

K = K(®,®) + K,3(®,8)C°C” + [Z(®,8)H Hy + h.c.] + ...,

fa, — fa(@)
> T New!
Ko = kas(@)  Goon, o Q.

Chiral matter in CY



ms3/2

Mgoft =

s
s

—3A\M;,

—(A+1) M. Universality!

Sirriolast case No extra CP violation!
Galle M; = ms;, / log (Mp/mj),)
String scale 10" GeV
Solves hierarchy problem!




(approximate)

VU <= Kahler moduli. D=

Y <= Complex structure moduli.

Alser Anemaly mediation suppressed!!!

. ;”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
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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 1 s

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

« Spectrum Beyond MSSM
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trileptons
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Gaugino masses

(M3 : Mg M)
| M

(My: My : My)| =
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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:

7

See Andrer + RE




* Dilaton and Complex
Structure

« Small (heavy) Kahler moduli

Mp In(Mp/ms4 /2 )
S

My, ~

 Large (light) Kahler modulus




VG : 1 1 X
Aoy — , 5Lyee ~ (1 .ze.
X1 = M In (Mp/may) . ( +a{'rs)) Ve Mp "
Apoymy ™ 2 (m)%4 ~ vV L Logee ~ g:{ meee ~ Lmeé‘g'
* N VB (1 3/ Mp Mp  my Mp M



Light modulus y

Heavv Modulus &

Mass

1
m 3 r X7
~ mgyp (532)7 ~ 2Me

2 ms /2 lﬂ[::"lf—pfﬂfgfzg) ~ 1200TeV

Matter Couplings ﬂfgl (electrons) my !
(ﬂf rln ( ;ii%))_l (photons)
Decay Modes
~y Br ~ 0.025, T ~6.5x 10%s | Br~ O(1) T ~ 10~ 175
ete Br ~ 0.975, T ~1.7x10%s | Br~ O(1) T ~ 10175
qq inaccessible Br ~ O(1) T ~ 107175
Wg 193 15 inaccessible Br ~ 10730 T ~ 10135




« Cosmological moduli problem

« Observational implications of light volume
modulus?




Thermal Inflation

Vo + (T3 — mg) o4 ... <t:T > = M, > m,.
my ~ 1 TeV and M, ~ 10" GeV

N ~log (I’Bl/4 / Tc) ~ log (M, /mg)*?




Diffuse Gamma Ray Background

Photon Flux from Extragalactic Diffuse Emission
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Photonlntensity(E, 1.5"MeV
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50

e+e- and 2-photon decay rates for the light modulus
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Exciting times for string phenomenology!
Soft terms calculable == rich phenomenology

Intermediate scale strings: hierarchy, QCD
axions, neutrino masses

Distinctive moduli cosmology
Concrete models of inflation
Model independent light modulus ==

Many open questions




