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Small scale modelling required
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Small scales from weak lensing
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Suppression of the
matter power spectrum
conditioned on KiDS and
DES data
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What might suppress the matter power

spectrum? B T —
Obvious candidate is o D0 :
baryonic feedback =
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See Leah and Jared’s talks for more details on
weak lensing, baryons and feedback!

Leah Bigwood Jared Siegel



Beyond LCDM

Axions are theoretical particles
with masses so small their
wavelengths are comparable to
galactic length scales

This can lead to suppression of
power on scales set by the axion
mass and fraction in simulations
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Axions also suppress the power spectrum

k3P (k) /2m?

Linear matter power spectrum AZ%(k)
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Weak lensing and power suppression

Marginalising over LCDM parameters with no small scale modelling
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Weak lensing and power suppression

Marginalising over LCDM parameters with no small scale modelling
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Weak lensing and power suppression

Marginalising over LCDM parameters with no small scale modelling
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Axions and baryons: 3 “dials” for power

suppression
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Extracting unbiased cosmology requires
flexible small scale modelling
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What is the most flexible thing we can do?

Power suppression bins

Measured power spectrum N
we marginalised over

from cosmic shear
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power spectrum matter power spectrum
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Reconstructing the matter power spectrum
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Reconstructing the matter power spectrum
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Reconstructing the
spectrum sensitive to
different feedback
models

Cosmic shear then a
test of different
astrophysic models,
rather than being
reliant on them



Reconstructing the
matter power spectrum

Reconstructions of matter
power spectra with different
small scale features

Such reconstructions can help
to detect axions where
baryonic feedback plays an
important role
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Distinguishing scenarios traditional weak

lensing analyses cannot
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