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Looking at the CMB we would expect...
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... but we observe
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Inflation!
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Structure formation
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Structure formation
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Structure formation
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Model (Barnaby & Peloso 2010-2011)

e Pseudoscalar inflaton x coupled to gauge field A:

1 1 -
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Model (Barnaby & Peloso 2010-2011)

e Pseudoscalar inflaton x coupled to gauge field A:

1 1 y Q ~
S = —/d4£l?\/ —g {5({9“)(3“)( —+ ZF/M/F’LL -+ V(X) —+ ZF,uI/F'UJ

F, =0,A, —0,A,

S
nv 2 /—_g pPo
e Gauge field production during inflation: A~ oTE)2 ¢ = X
: =

2H
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Model (Barnaby & Peloso 2010-2011)

e Pseudoscalar inflaton x coupled to gauge field A:
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e Gauge field production during inflation: A~ oTE)2 ¢ = X
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e Equilateral non-Gaussianity from inverse decay:

SA+5A — 6y
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—quilateral non-Gaussianity

o WMAPY:
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—quilateral non-Gaussianity

o WMAPY:

—214 < fy, < 266, (20) = £ < 2.65
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e Planck:

—192 < fn1, < 108, (20) = £ < 2.5
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Power spectrum constraints weersurg & Pajer 2012)

e Standard slow-roll power spectrum
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Power spectrum constraints weersurg & Pajer 2012)

e WMAP 7 + ACT
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Late time power spectrum

e Backreaction from produced gauge fields

e Estimate:
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Slack hole constraints

e Power spectrum follows from fraction of space b that can collapse to a black

hole Byrnes, Copeland, Green 2012
Lyth 2012
> 1 _ (40?2
o= [ POa P - i e

e Space fraction b as function of MgH (Hawking evaporation, grav. effects)

Josan, Green, Malik 2009,
Carr, Kohri, Sendouda, Yokoyama 2010

¢ Black hole mass Mgy as function of N
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Black hole constraints (ll)
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Black hole constraints (lll)
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Functional freedom in SUGRA aiosh, Linde, Oiive & Rube 2017)

e flexible” F-term potential

K = K(®+%®,99) i> V(x) = |f(x/V2)?
W = Sf(®) (x = V2Im®)

e can getany nsandr

e Reheating via additional gauge coupling: ~

YF'F
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SUGRA model

* Reheating at

2
Tr ~ 2 10°GeV

/e

e Energy in vector field: rapid thermalization

" Oor m3/2 z 102T6V
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Massive scenario

e Mass via Higgs mechanism

e |nteresting features for & < 1 as well

* No black hole trouble

e [ ocal NG from fluctuations in Higgs field H (Brownian motion)

e Implementation in SUGRA via

K = K@®+®,55+HH+~xHHSS
W = mSo
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Conclusions

e study (X F Fdual) coupling

e original model: gauge production, equilateral NG, black hole troubles

¢ implementation in sugra

® massive scenario: no BH problem, local non-Gaussianity
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