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SUSY D-term inflation

BINETRUY & DVALI '98

TR
\

W = Apo

2
Vo = L (|¢4 2= g2 —¢)?
minimal Kahler

inflation: vacuum:

g =0, V=9¢

e g $_=¢=08&¢, =vE V=0
m2 = -g
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SUGRA D-term inflation

Fl-term in sugra invariant under R-symmetry = W charged
BINETRUY,DVALI,KALLOSH,VAN PROEYEN '04

» Charge all other sectors
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SUGRA D-term inflation

Fl-term in sugra invariant under R-symmetry = W charged
BINETRUY,DVALI,KALLOSH,VAN PROEYEN '04

» Charge all other sectors
e F-term inflation — n-problem BRAX,VAN DE BRUCK,DAvIs,DAVIS '06

e Effective Fl-term from VEVs of other fields

e String motivated (brane inflation, D3/D7 system)

« Free of n-problem (m3 < H?)
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Moduli stabilization

KKLT set-up with uplifting D-term [anomalous U(1)] instead of D-brane

e fluxes to fix all moduli except for the breathing mode T :

e non-perturbative effects fix T:
W =Wy + Ay PeaT
K = -3log(T +T + 4,V — [x]?)

e |ift SUSY AdS solution to non-SUSY dS:

2
E(+2xI*)° <t E
D= 2y T3
TR(ZTR - |X| ) TR

BURGESS,KALLOSH,QUEVEDO '03

ACHUCARO, DE CARLOS, CASAS, DOPLICHER '06
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Combining moduli and inflaton sector

e moduli fixed during inflation: m§/2 > Vo = g2¢?/2

e moduli corrections to inflation
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Combining the moduli and inflaton sector

The Model:
symmetry: U(D)pe. 00 YD)y
superpotential: W = Wint(¢, ¢+) + Winod(T . )

= V=& (KYDWD;W — 3|W?) + LRe(f,)D2D?

Kahler potential?
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Combining the moduli and inflaton sector

The Model:
symmetry: U(D)ge,700 X YD)y
superpotential: W = Wint(¢, ¢+ ) + Wmnod(T , )
= V=& (KYDWD;W - 3|W|?) + LRe(f,)D2D?

Kahler potential?

1) K=-3In(T +T — |x|?) + |¢> + [$+]* + |p_|?
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Combining the moduli and inflaton sector

The Model:
symmetry: U(l)[%,T,x] X U(1)[T’X]
superpotential: W = Wint(¢, ¢+) + Wmod(T , X)
= V=& (KYDWD;W - 3|W|?) + LRe(f,)D2D?
Kahler potential?

1) K=-3In(T +T — |x2) + [$]2 + [$+]2 + ¢ |?

n-problem:
V(inflation) = Vp + €97 (VE 4+ mZ ,|6[2)
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Combining the moduli and inflaton sector

The Model:
symmetry: UD)ge, 10 X VYD)
superpotential: W = Wint(¢, ¢+) + Winod(T . )
= V=& (KYDWD;W — 3|W?) + LRe(f,)D2D?
Kahler potential?
1) K==-3In(T+T —[xI?) + 6> + 412+ |p_|? X
2) K==3In(T +T — |x2) + 316 — o + 61> + ¢ |?
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Combining the moduli and inflaton sector

The Model:
symmetry: UD)pe, a0 X YD)y
superpotential: W = Wint(¢, ¢+ ) + Wmnod(T , )
=V =e&(KYDWD;W - 3|W?) + LRe(f,)D2D?
Kahler potential?
1) K= -3In(T+T — [x2) + 62+ |62+ 6|2 X
2) K=-3In(T +T — [x*) + 316 — ¢” + ¢+ + |¢-|?

exit problem:
m3 = \2¢4% + m§/2 + V] g 9%6V1+ .. > 0 always
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Combining the moduli and inflaton sector

The Model:

symmetry: U(D)ps,m 00 X V()T
superpotential: W = Wint(¢, ¢+ ) + Winod(T , X)

=V =e&(KYDWD;W - 3|W?) + LRe(f,)D2D?

Kahler potential?

1) K=-3In(T +T — |x|?) + |¢> + [$+* + |p_|? X
2) K=-3In(T+T — [x?) + 3¢ — 2+ |d+12 + ¢ X
3) K==3In(T+T — x>+ ¢ — ]2 + |92+ [¢_|?) \Y
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End of inflation

Masses waterfall fields

2 _ g% 2
XS =329
232
mi = g% <X2+§ing\/”%m> o~ T2 51
©2 92§x2 g2¢2
|
= x2=(VI+(a/3) + (£0/3)) .
Loop potential
Vioop = TlﬂzSt’MZ/\z + 6417r2 StM*InM?/A?
— 1922 [1 + 49—;2 (Inx + 2¢ax?(Inx +In gT\/E))] (x >1)
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Loop potential

Vioop = 392¢2 [1 + 49—;2 (Inx + 2¢ax?(Inx +1In gT\/E))]

v 100[

75}

50|

at >1 251

no good! 0
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-50¢t
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Loop potential

Vioop = 392¢2 [1 + 49—7:2 (Inx + 2¢ax?(Inx +1In gT\/Z))]
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Inflationary predictions

SUSY results moduli corrections
large field 103 SAS1/Va (cutoff dep.)
(Xy > Xc) §~10°° £ <1075

ns ~ 0.98 ns < 0.98
small field A < min[10°3, 1/1/a]
(X« ~ Xc) £~ 10 3)2/3 _
ng ~1
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Results ng

0 0.5 1 1.5 2 2.5 3

Figure: Contour plot of ns for u ~ a\? vs B ~ 50g?/a. Contours are
ns = 0.92,0.95.0.98, 1. The line corresponds to . = @a.

Combining D-term inflation with moduli stabilization



Moduli variation during inflation

Moduli variation wrecks F-term inflation: 6T, x small, but 5V’

appreciable BRAX,VAN DE BRUCK,DAvVIS,DAVIS '06

Perturb around min of Vg (ignore x)

oV =~ %(5T)28%Vmod(-r) + (6T) 01 Vioop(T , ¢)

\V/ 2
minimize V wrt 6T ~ —%M
8-|-Vm0d

]
0V ~ Vioopg?/ e < Vioop

USing (aTVIoop) ~ Vloop/Ta a-|2-Vmod ~ m%/z/Tz
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Conclusions

Combining hybrid inflation with moduli stabilization:

- F-term does not work BRAX,VAN DE BRUCK,DAVIS,DAVIS '06

- D-term works for o < 1

inflaton shift symmetry to solve n-problem
no-scale Kéahler for gracefull exit
perturbations SUSY + moduli variations
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