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Fisher Matrix analysis: scalar power spectrum (amplitude + spectral index + running) on
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Pe(kq = 42 Mpc™') ~ 7 x 107 for PIXIE
| _9 Khatri, Sunyaeyv,
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What implications for inflation (and curvaton) scenarios?
Need of a model oriented approach...

+ 49 single-field models of the Encyclopaedia Inflationaris Martin et al, 1303.3787
+ 3 effective multi-field models - softly turning trajectory Pi, Sasaki, 1205.0561
- suddenly turning trajectory Noumi et al, 1307.7 110’
- waterfall trajectory S.C., Garbrecht, Zhu, 1304.7042 |
+1 simple curvaton model
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Single-field models : Methodology for model selection - 3 criteria
ns(k) =1 — 21, — €9, > 1
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2. A phase with ng > 1 must follow a phase with ng < 1 and

€1 7 0 between them




- Model analysis

*  Single-field models : Methodology for model selection - 3 criteria

1. There must exist a pglase during which ns(k) =1 — 21, — €9, > 1
M2 dv.
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ns = 0.960 = 0.007 on CMB angular scales AND 75 > 1 at kg = 42Mpc_1

- Slow-roll dynamics has been solved numerically

- Modified version of idistort template (Khatri, Sunyaev, 1207.6654) for the calculation of distortions
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Exclusion of most models

Only Hybrid Inflation in the valley (HVI), Non canonical Kahler Inflation (NCKI) .»
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Running Mass Inflation (RMI) survive “

— —— — B— e — R —

ns = 0.960 = 0.007 on CMB angular scales AND 75 > 1 at kg = 42Mpc_1
- Slow-roll dynamics has been solved numerically

- Modified version of idistort template (Khatri, Sunyaev, 1207.6654) for the calculation of distortions

Only HVI and RMI survive

and only HVI leads to a sufficient enhancement of the scalar
power spectrum for distortions to be detectable
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For single field inflation models, it seems rather fortuitous that detectable
CMB distortions are produced.

Detectable distortions more likely produced by multi-field inflation
e.g. : sudden turn, mild waterfall.
This requires some tuning of the parameters.

Distortions from a simple curvaton model not detectable (due to
constraints from ultracompact mini-halos)

u-type and i-type distortions could help to distinguish models
Perspective: Fisher Matrix or MCMC analysis on specific models

A new window on the very early Universe is open...



~ Conclusion

*  For single field inflation models, it seems rather fortuitous that detectable
CMB distortions are produced.

Detectable distortions more likely produced by multi-field inflation
e.g. : sudden turn, mild waterfall.

This requires some tuning of the parameters.

Distortions from a simple curvaton model not detectable (due to
constraints from ultracompact mini-halos)

u-type and i-type distortions could help to distinguish models
Perspective: Fisher Matrix or MCMC analysis on specific models

A new window on the very early Universe is open...

See arXiv:1402.2257 for more details




~ Conclusion

*  For single field inflation models, it seems rather fortuitous that detectable
CMB distortions are produced.

Detectable distortions more likely produced by multi-field inflation
e.g. : sudden turn, mild waterfall.

This requires some tuning of the parameters.

Distortions from a simple curvaton model not detectable (due to
constraints from ultracompact mini-halos)

u-type and i-type distortions could help to distinguish models
Perspective: Fisher Matrix or MCMC analysis on specific models

A new window on the very early Universe is open...

See arXiv:1402.2257 for more details

Thank you for your attention....




