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Inflation

• Horizon problem

• Flatness problem

• Exotic relics

• Single field inflation

• Background evolution 

CMB

Us

accelerated expansion



Slow-roll inflation

• Expansion needs to last long enough

• Perfect slow-roll 

• Deviations from slow-roll



Inflation: Perturbations



Primordial Power Spectrum



Connection to Observations

Cosmic Microwave Background [1] ESABaumann ICTS 2011 [2]
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Planck

Planck 2018 results X. Constraints on Inflation [3] Front view of the Planck satellite [1] ESA



21cm Intensity Mapping

• Matter distribution at high redshifts

• Measure 21cm hyperfine transition

• Find power spectrum  

• 21cm power spectrum traces DM power spectrum

CMB

21cm  IM

z  ~ 1100

z ~ 0-30 



Square Kilometer Array

• Measures 21cm during EoR

• Large maximum baseline

• Many small baselines

• Sites: South Africa, Australia

• Data in the late 2020s

Antenna placement of SKA-LOW [4]



SKA forecasting

• Neutral fraction 

• Spin temperature 

• Signal 

• Noise:

[Munoz et al., 2017], [Tegmark, Zaldarriga 2009]



SKA forecasting 

• Foregrounds 
• Galactic emissions, large scales

• Non-linear structure formation



Data analysis
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MontePython [5], [6], 
CLASS [7]
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Primordial Power Spectrum



HSR parameters combined



Combined results

• Higher order parameters strongly constrained by SKA

• Primordial power spectrum



Combined results



Conclusion

• We can constrain single field inflation with the SKA

• Deviation from slow-roll measured at scales away from the pivot scale

• Extension of the redshift and wavenumber ranges
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Inflation: Perturbations

• Perturb inflaton field 

• Gauge invariant quantity

• Mode equation 

• Bunch-Davies vacuum as initial conditions

• Spectrum of curvature perturbations



Hubble slow-roll (HSR) parameters

• Hierarchy of slow-roll parameters

• Model independent

• Reconstruct Hubble function from HSR parameters



SKA likelihood

• Construct a Chi^2 for 22 non overlapping redshift bins



Primordial Power Spectrum



HSR parameters Planck 

Planck 2018 results X. Constraints on Inflation [3] 



HSR parameters SKA





HSR parameters SKA


