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String Phenomenology

(SU(3)xSU(2)xU(1), 3 families, etc.)

(Explicit form of K, W, f. For N=1 compactifications)

(axions, no-global symmetries, ... | .SUSY breaking, moduli
stabilisation, ... )

(Infiation, etc.)
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MODULI STABILISATION?




(Fluxes + nonperturbative effects)




Perturbative vs Non perturbative :

(KKLT)




« Perturbative (alpha’) corrections to K
« At least two Kahler moduli (h,,>h,,>1)
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BLOW—-UP
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hi;>hyy >1

At least one blow-up mode (point-like singularity)

Blow-up mode fixed by non-perturbative effects, volume
by alpha’ corrections

For N blow-up modes, there are |L=h,,-N_ -1 flat
directions at tree-level i Bape

These directions are usually lifted by perturbative effects
L moduli lighter than volume!
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Leading order correction for V is alpha’ but string loops
reiavant to fix other moduli




The multiple-hole Swiss cheese: CP, s
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« K3 Fibration with 2 Kahler moduli [1,1,2,2,6]
model

« No LARGE volume




« K3 Fibration with 3 Kahler moduli (one blow- up)

 Tau 3 small, tau 1 and tau 2 LARGE




mZ = {/VA, e
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« Solves hierarchy problem m_;;,, = 10" GeV!

« W;~1 (no fine tuning)

« Kahler potential for chiral matter computed




" \1/ Universality
1 . — _3\1[. No extra CP violation

M; = m3;, / log (Mp/m;)
String scale 10" GeV
Solves hierarchy problem
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(Inflation, Cosmological moduli
problem, etc.)




« No exact global symmetries in string theory

« Extend to Open strings (just closed string sector)
« Two known exceptions:
« Approximate Global symmetries:

 |Interesting mixing




Candidate Inflatons:
Closed string modes




L
| ')

) JE—

) ~i f‘1’ - '_.i % f .,_lr i _ ;{‘l;l'} Conlo
| = Z ; ) PR v 4!—l1,|7_f e 4 ond et

:n«‘,\_,n - A V2 : T B 5
e AWl A, BN T BT
1 g‘. | — & 7 ( ) -T: |l ""K —11,, (__) 1:_- _.l 2
| L‘j _ —l\ » l} ' —L;\ "

Page 24/38




« Loop effects tend to spoil flathess

 Non tensor perturbations (r=1/S<<<1)?

 Tension phenomenology vs cosmology




« | ow scale inflation?

« Runaway before reheating?

8. 08060033




I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

R

26.5




« | ow scale inflation?

« Runaway before reheating?
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 L=h,,-N_ -1 almost flat directions are light

« Mass=V>3< Volume modulus mass
m=V-32~H

 Recall n ~ mass?/H-?




DCQR. BKN

U,S: trapped at their minimum
T: except for volume, heavy and decay fast ! (No

CMP nor gravitino overproduction)
Volume: (mass MeV) CMP
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W o

[bennedly 10 plhonm © s

X 2 e+ e- 2 511 keV gammas
X =2 % M x gammas

BlLIT ob<served 511 keV line lobo<ided?



We have tound a number of weak (with the significance
3—17) hnes in the background-subtracted spectrum of SPI. These
lines cancel by worse than 90% when subtracting OFF dataset
(see Section 4). Apart from 1t we have found in the background-
subtracted spectrum two lines with high significance — Kknown lines
at 311 keV and at 1809 keV. Anv of these lines can in principle be
a DM decay line. We analvzed each of them. bv considerning the
profile ot their intensity over the skv. Our analysis shows that none

ot these lines could be pure DM line (as their dependence on the
ott-GC angle does not show any clear trend to decrease towards the
anti-center). The possibility that some of these lines are the super-
position of instrumental and DM Lines remains open. Quantitative
analysis of the amount of DM flux admissible in a given line de-
pends strongly on the model of the DM distribution in the Milky
Way halo. Therefore it was not conducted here.
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N_ . heavy Kahler moduli (cosmological harmless)

Volume modulus (CMP + 511 keV line+ predicted
monochromatic line!)

L =h,,-N_.1 lighter moduli (candidate inflatons, CMP,
new monochromatic lines!! (observable?))

CMP (late low energy inflation?)






GUT Scale

Inflation Scale

Standard Model Scale from W,<<1 or warping
(warping + Large Volume!)

No Cosmological Moduli Problem

Candidate for quintessence:

Dark matter?

Contact with realistic RS models

Low-energy SUSY or No Low-Energy SUSY!!



Non-perturbative effects fix only a fraction of Kahler
moduli (Ng..;)

Alpha’ effects fix volume to exponentially large values

L oop corrections needed to fix the rest of Kahler moduli
Abelian+Nonabelian Global Symmetries (approximate)
Interesting Phenomenology/Cosmology

GUT vs Intermediate Scale

New large field inflation r~0.01

Astrophysics (forest of monochromatic lines?)

CMP? Reheating?

Fully realistic model?



