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Motivation

Goal: Explain inflation with gravity

M2
Lrg = TPV—QR
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Motivation

Goal: Explain inflation with gravity

M2
Lrg = Tpv —gR

l Starobinsky-inflation is
the best-fit model
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Inflaton Potential
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Contact with Observations
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21cm intensity mapping

Want: Matter distribution at high redshift: z =8 — 10



21cm intensity mapping

Want: Matter distribution at high redshift: z =8 — 10
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* Measure 21cm hyperfine transition
* Find power spectrum
* 21cm power spectrum traces DM power spectrum

Py (k) mip Ps (k)

6 05/08/2023 - Benedikt Schosser



21cm intensity mapping

Want: Matter distribution at high redshift: z =8 — 10
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Experiments

Past | Future

> https://www.nasa.gov/mission_pages/planck
®https://www.nist.gov/measuring-cosmos/litebird
7 https://cmb-s4.org/experiment/telescopes/
8 https://www.skao.int/en/explore/telescopes
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Past | Future

Planck

[5]

» Satellite CMB experiment
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Experiments

Past | Future

LITEbird CMB-S4 Square Kilometre Array (SKA)

[5] [6] [7] [8]

» Satellite CMB experiment * Satellite CMB experiment * Ground-based CMB e Ground-based
* Highest sensitivity for experiment e 2 radio telescope arrays
2 < ¥ <1350 * Highest sensitivity for e Observes large scale
30 < ¢ <3000 structure

> https://www.nasa.gov/mission_pages/planck
6 https://www.nist.gov/measuring-cosmos/litebird
7 " https://cmb-s4.org/experiment/telescopes/
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Results

Method:

 Sample the parameter-set
{wb; Wedm s ha Treios M: C, N*}

e Calculate observables with CLASS

e Add gaussian prior with u = 55,0 = 5
for N,

¢ Use MCMC-tool MontePython [®! to get
posterior

MontePython 3: boosted MCMC sampler and other features,
arXiv:1804.07261
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Forecasts - CMB

Use Planck best-fit value as fiducial value
for forecasts

Next generation CMB experiments can
exclude ¢ =0, if ¢ > 4- 107°
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Forecasts - SKA
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summary

* Extending Starobinsky-inflation to third-order f ( R) -gravity is natural
 Best-fit to the Planck measurements is for ¢ = 4.315 - 107°

* Combination of next generation CMB and 21cm experiments could exclude ¢ =0
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