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BICEP2: B signal
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BICEP2 results are consistent with single field quadratic inflation

Mp (V'Y Vi g v
=7 (7) W, ()

18 M2
RSN = n(n + 2)—-
Pl S 2 i
V:,u n¢n — 7"—166—871?
o
_Qan%

rN
n—=——
4

n=2[N1-ns)—1 —> FFSEEN

Marcos AG Garcia SUSY 2014 22/07/14



Scalar potential for (uncharged) chiral superfields

V = K (KYD,WD;W — 3|W|?)
where D,L == KzW + Wz

How can we obtain a quadratic potential?

With canonical Kihler potential, K = ‘gb|2 -+ ..

2
V(¢) iy €|¢| = too steep, no inflation
[Affleck-Dine] baryogenesis difficult to realize: mgﬁ‘ (X) ~ H2
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Single (complex) field:

Shift symmetry of the Kahler potential ¢ —> ¢ + 1C'

K =2 (6482~ (6 + — 200’
Polonyi-like superpotential

W =a-+ B¢
=V =e¥|2(4¢2 — 3)(Im ¢)?

a must be tuned to yield a vanishing cosmological constant

a~m¢
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M. Kawasaki, M. Yamaguchi, T. Yanagida 2000 (hep-ph/0004243)
R. Kallosh, A. Linde, 2010 (arXiv:1008.3375)

e Shift symmetry of the Kahler potential

1 W =S5f(9)

— i Q
= . = V=|/(Req)P
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M. Kawasaki, M. Yamaguchi, T. Yanagida 2000 (hep-ph/0004243)
R. Kallosh, A. Linde, 2010 (arXiv:1008.3375)

e Shift symmetry of the Kahler potential

= S5f(¢)

_ 1,
= = |f(Req)

 Scoupled to flat direction y = drive Affleck-Dine mechanism
MAGG, K.A. Olive, 2013 (arXiv: 1306.6119)

A
Kap = |x|* R aS N WZM

V =3H? + |m3; +3(1 — O H?| x|?
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* Single field also leads to phenomenological problems
At least two fields are necessary

* Full SU(2,1)/5U(2)xU(1) symmetry

2
K = —3log T—I—T—%

e String inspired models with modular weights

oy R ol
K =-3log (T+T) T LT

J. A. Casas, 1997 (hep-ph/9802210)
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J. Ellis, D.V. Nanopoulos and K.A. Olive, 2013 (arXiv: 1307.3537)

* Modulus Tasinflaton W = \/gmqb(T —1/2)

1 2 1
at ¢=0, T=-e V3’4 —¢

S. Ferrara, A. Kehagias and A. R|otto 2014 (arXiv: 1403.5531)
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* Modulus Tasinflaton W = \/§m¢(T —1/2)

1 2 1
at ¢=0, T —|—cuil QNG

2
L= L PO R %e_z\/gpauaﬁ’”‘a — ZmQ (1 — e_\/gp) — %er_z\/ngQ

Needs stabilization!

Marcos AG Garcia SUSY 2014 22/07/14



* Modulus Tasinflaton W = \/gmqb(T —1/2)
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SU(Z, 1)/SU(2)XU(1) K = —3log (T +T — W)

3

* Modulus Tasinflaton W = \/§mgb(T —1/2)
allE o T |¢|4>
3

N A2

K = —-3log <T+T
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J. Ellis, D.V. Nanopoulos and K.A. Olive, 2013 (arXiv: 1305.1247)
[Wol*
S (0]2/3)?

* Modulusg asinflaton W =W(¢p) = V =

* Planck-compatible potentials are “easy” to obtain

1 2 3 5
W= i (1 2 ﬁcb) = Wy =ma(l—¢/V3) = V = Sm?(1— e Vi)
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J. Ellis, D.V. Nanopoulos and K.A. Olive, 2013 (arXiv: 1305.1247)
2
(W

e Modulus ¢ asinflaton W =W = V = di
i T+T — |912/3)°

* Planck-compatible potentials are “easy” to obtain

1 2 3 5
W“:?mﬂ(*-ggé)=>W@=nmu—¢hﬁ>:>v:1m%1—ew€ﬂ2

* Possible to reverse-engineer W for quadratic inflation, but...

P
W= = |9 - 3¢” — 2v/3¢(¢” — 9) tanh ™" (%) e (1 i %)]
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*  Field ¢ as inflaton: W=tz (771 i _¢2)

+ atT=12, V= m*(Re @)

Re ¢
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* Field ¢ as inflaton: W ==deilEn2] W_ §¢2)

. qb — —qb symmetry and m ~ 2 X 1013 GeV, consistent with

¢ o Y (Type | seesaw)
= Leptogenesis

_ T+T-1)*+(T-T)"
* Stabilizationfor T: K = —3log (T—|—T-|— i i ( ) )

= mp = 12m/A > mgs {Nodilution of ny/s

No moduli problem

J.L. Evans, MAGG, K.A. Olive, 2014 (arXiv: 1311.0052)
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Modulus T as inflaton: W = \/§m¢(T —1/2)

2 7\ 3
+ ¢ is constrained by exponential factor |/ ¢ el®"/(T+T)
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Modular weight = 3 K = —3log(T+1T) + 91"

Modulus Tas inflaton: W = v/3m¢(T — 1/2)

2 7\ 3
+ ¢ is constrained by exponential factor 1/ ¢ el®l”/(T+T)

| IEEREY
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|_ Has an isocurvature
™ ‘problem’
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Modular weight = 3 W =V3m¢(T —1/2), K =—3log(T+T) + ————

Has anisocurvature
‘problem’
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 Avariety of BICEP2-compatible inflationary models can be built
 Non-generic: W must be of an specific form, and stabilization is needed

e Stabilization: - Constraint inflationary trajectory
- Effectively single field (no isocurvature perturbations)

* Baryogenesis: - Affleck-Dine

- Leptogenesis (sneutrino inflation)
- No dilution
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