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e Effect of ggb F'F' on primordial perturbations

o f~ 10_2aMp R detectable non-gaussianity of characteristic

(~ equilateral) shape
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Planck — suppressed operators can spoil inflaton V = eV (DW2 — iV )
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e Here, single field slow roll inflation, for which coupling to “matter”

provides large non-gaussianity, while V (¢) controllably flat.
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QCD axion — Inflaton axion

( AL = 1—6252 OF F Limit neutron electric dipole
QCD instantons — <« moment = 6 < 10—10
|V = A*[1 — cosb]

Peccei, Quinn '77: Chiral U(1) symmetry

spontaneously broken & = (f + p) !*/f

¢

Symmetry is anomalous = 6 — 60+ -

e Smallness of A is technically natural. No perturbative s/bﬁft
e UV completion (p) relevant only at scales > f

e ¢ only derivatively coupled
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Problems with f > M)

o U(l)pg broken above QG scale

e Hard in weakly coupled string theory

Kallosh, Linde, Linde, Susskind '95
Banks, Dine, Fox, Gorbatov '03
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Controllable realizations of large field inflation (V o ¢, ¢?), with f < M,
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e Dictated by shift-symmetry and parity

e Generally present, not “extra ingredient”

Q@ o9 - A+ A non-perturbative depletion « (%)
—> Exponential growth of A

Q@ A+ A— by, inverse decay

I — Significant contribution to J!

Q iy SALA, perturbative decay

A

K —|mportant only AFTER inflation
(reheating)
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Physical effects only from modes A4 at horizon exit
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e A production from ¢ kinetic energy. Resulting friction can be so

strong as to facilitate ¢ slow roll. Anber, Sorbo '09

e We impose negligible backreaction of A on background dynamics

) ¥2 o
5¢ +3H ) — —5 0¢ +m*6¢ = ?F“ I
a
\FT
0¢ = 0¢vacuum + 5¢inv.decay
S

@inv.decay (n) = /dn/ Gy, (77’ 77/) j; (77/)

GkZiH(n—n/) S (n) 0y (n’)—l—h.c. (
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Same scale dependence

0¢vacuum 5€binv.decay> =0
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Bispectrum (G, Cie,Ciy) = B(ki) 8 (k1 + kg + k)
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Zaldarriaga '04
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So far, H and ¢ unrelated; now specify to V o ¢?
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