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. Mot parameterise of the
- scalar petential in supersymmetric models

= Flat directions ubiquitous in susy gauge theories
(even the MSSM)

= Flat directions can have a direct geometric origin,
e.g. (Kahler or complex structure
moduli)

= _lhe: Is;a moduli as string perturbation
ﬂmm ynamical origin, e.9.

of BPS conflguratlons (no force).
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= |n'type lIB string theory. onla Calabi-Yau manifold (10d to
4d), there are 3 types of moduli: the Kahler moduli, the complex
“structure moduli'and the dilaton.

= |ntroducing , the complex structure moduli and the dilaton are

stabilised.

= This is due to the superpotential:

-l""'"’l’ﬁls leaves the as flat directions. —
n general, oWeﬁmoduh pithessizelof the compact manlfold
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W‘ it of the 1" modulus is of the no-scale type.
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= Once the dilaton and complex structure moduli have been stabilised, the resulting

superpotential is constant
‘/‘/ p— ‘/‘/ O

= Non-perturbative effect appear on D7 branes wrapped around 4-cycles,ofithe CY

compactification:
W =Wy + Ae ¢

The non-perturbative superpotential is nothing but an SQCD effect with a gauge function:
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pegative minimum.
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- UF'course wedo ok Ilve n AdS space” — _

~ = Needto“' " the potential to get a vanishing
(nearly) cosmological constant.

= QOriginally, “uplifting” by adding an
Badly non-supersymmetric (mutated chaotic and
F-term inflation).

= |ifting by , coupling to metastable susy

ﬁkmg sectors.
W&Me mVa?a?EE"
e

route we will follow: for D-

erm inflation.



Combining D-term inflation with moduli stabilization
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In global susy, easy to obtain

In supergravity the potential depends on




e —— T - =
-
=_g —

anifold) B

= ——m

= Instring theory —, (Volume ofi the compactifying m
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= ~Stabilisation = Wo + AePT
= |nflation — motion of D3 branes K = —31n (T —l— T — ¢$)

- potential lifts the potential
1 oW
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V_3A|8T| (1+3A¢¢) AQ(WaT +W8T)+A2

=  Around the stabilised modulus

%e inflaton of the' @
il

needs fine-tuning (KKLMMT scenario)
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= In supergravity models of inflation, the scalar potential

exp(kK (6, 0))Vins = (1 + kK (¢, 6) + .

= For canonically normalised fields, large mass;for: the
inflaton

= Generically,
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Iflaton ., flat dlrectlon
= [ ifted by interactions
= Along the flat direction —

mral i




After a Kahler transformation

K=-3In(T+T+2(¢-$)7) - (¢ - )

Inflation obtained by in the superpotential
- SSE o
e — W(r)+ Wi((o
T ——
pE—

Does not generate large values of the mass (£’ # O(Hznf



Leads to AdS susy vacuum

Introduce a lifting term breaking susy

Superpotential for inflation

1
inflation superpotential: Wi(p) = —mq§2
2
%ﬂamed in the condensed phase of
system -
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= Curved trajectory

inftoneryvaley
= End of inflation
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= Comparison with inﬂation__

ns ~ 0.967, np~ —0.0165

o Inflation

ns ~ 0.979, np ~ —0.012 >
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rlyorid Inflator)

= Moduli'can have a strong influence on
inflation.

v =nthe 1= 1ec-Rybrid inflation
occurs where the inflaton is the
interbrane distance and the waterfall
fields are the open strings connecting
the branes. The resulting
superpotential:

= Attree level, the potential is flat along
the inflaton direction. Slope due to

\the endl ofi inflation; the
(due to a Fayet-
Illopoulos term)) and c s can.

-

=  \What is the influence of moduli?
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= Hybridiinflation coupled te: moduli

= W = V2gp(¢T¢~ —z°) + Wy,

Stringy origin if x=0,
(interbrane distance)
(open strings)

='—:_ [isSymmetry
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K = —%( ~ )2+ (6T =T —¢7)




m KKLT stabilisation ‘potentia

Inflation scale

- of inflation by instability




= Stability.oftmeduli dukng inflation

~verylargergravitino mass, large sparticle

masses
= Small inflation scale vs potential barrier
ﬁlow el parameters -
D e ——

conflict only resolved by fine-tuning



— Inflaton modull coupllng Ieads to
"~ trajectories

= Close to the moduli minimum YEE).

—

mass of the moduli field
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= |nflation due to field dependent
‘terms

= Uplifting due to a second Fayet-lliopoulos term
= Superpotential

W =\ ¢~ + Wy .
qﬁ-analytie&;-m gols \to/liftan AdS vacuum
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Inflation can moduli if
the inflation scale is much
higher than, the barrier scale of

the moduli potential

m3 2
o~ 262" a>1
Moduli the one loop
otential
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graceful eX|t

af < 15
(= fthe spectral
Index (structure formation).

Viedulir'can

susy
results

*
moduli
corrections
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Inflationary model combining
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and
= Curved inflationary trajectories

= Chaotic inflation preserved thanks to shift
symmetry

sector
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