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Inflation in one plot
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Testing inflation through primordial features

No features

x10~9
0.05F T T ]
2.4 1
o 0.00F 1
e HZ spectrum | &
— ~
9 [ —~ —0.051 , . , ; . ]
b_./ 2.0 \.573 0.05F t t t t + .
1.8} i“]
0.00F 1
1.6} 1
——— Inflationary spectrum _0.05F ]
10-3 10—2 10— 10° 10t 0.00 0.05 0.10 0.15 0.20 0.25 0.30
k [Mpc™] k [Mpc™]
2 2 ns—1
Peo(k) = Z5-Peotk) = 222 ()
k k k.

Florian Beutler In collaboration with Matteo Biagetti, Daniel Green, Anze Slosar & Benjamin Wallisch

3



Testing inflation through primordial features

Linear features
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Testing inflation through primordial features

Logarithmic features
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Non-linear gravitational evolution
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Density-field reconstruction
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Fitting the BAO
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@ Model for the BAO
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Modelling the BAO
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Ding, Vlah, FB et al. (2018)

— 2 simulations with the same phase but based on Pj;, and Pﬂ;"
— Allows to measure the BAO (almost) without sample variance
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Modelling the BAO
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Modelling the BAO
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Baryon Acoustic Oscillations in BOSS DR12
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— 2 independent 8¢ detections

— 1% distance constrains (1.5% in D4(z) and ~ 2.5% in H(z))
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Feature damping
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@ Damping factor of linear @ Damping factor of log
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Feature damping

Linear Feature Logarithmic Feature
@ Damping factor of linear @ Damping factor of log
features equal to BAO features approx. equal to
damping for wyin = 75 Mpc BAO damping for wjeg 2 10
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Feature constraints from BOSS DR12 and Planck
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Feature constraints from BOSS DR12 and Planck
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Feature constraints from BOSS DR12 and Planck

(95% excl.) Ajin (95% excl.)

Alin (95% excl.)

low-z BOSS
high-z BOSS
BOSS

0.00 200 400 600 800
wiin [Mpc]
0.06
~--- Planck TT
— = Planck TTTEEE
0.05 —— BOSS

0.03 T T T T
- BOSS
BOSS +Planck TT
—— BOSS+Planck TTTEEE
000560 100 600 800
wiin [Mpc]

Florian Beutler

Aoy (95% excl.) Ajog (95% excl.)

Ay (95% excl.)

20 40 60 80

Wiog
0.03 : T
---- BOSS
~ ~ BOSS+Planck TT
—— BOSS+Planck TTTEEE
0.02
0.01
00055 10 60 80
Wiog

BOSS

BOSS vs. Planck

BOSS + Planck




Forecasts for primordial feature constraints
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— LSS dominates on small frequencies, while the CMB can access higher

frequencies
— DESI/Euclid are going to beat even CVL-CMB experiments
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@ Many well motivated inflationary models introduce features in the
primordial power spectrum
And we know how to detect features — BAO
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@ Many well motivated inflationary models introduce features in the
primordial power spectrum
And we know how to detect features — BAO

© Constraints on primordial features from LSS are already better than
Planck for a large frequency range
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@ Many well motivated inflationary models introduce features in the
primordial power spectrum

And we know how to detect features — BAO

© Constraints on primordial features from LSS are already better than
Planck for a large frequency range

© Future LSS constraints from DESI and Euclid will push into a
parameter space, which is even beyond a CVL-CMB experiment
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Fourier-space vs. configuration space
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S/N after Density-field reconstruction
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Dependence on fiducial cosmology
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Impact of the window function for features search
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