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Dark Matter

https://cajohare.github.io/AxionLimits/
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What if there are many DMs !
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Temperature fluctuations [ j« K? ]

Why did we loose the sensitivity ?

Hard to sample parameter space with simulations
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CMB isn’t very sensitive to DM fluctuations

Weinberg DM decoupling theorem
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We can do better with Galaxies!

Imagine two DM components, one is hot exactly cold

~ there’s a Jeans scale beyond which it won'’t cluster!

104

101 L

lj;l—|

Py
]
— g —

Planck TT

Planck EE

Planck ¢¢

SDSS DR7 LRG

BOSS DR9 Ly-a forest
DES Y1 cosmic shear

e alealealeatcy

b
\

\

Ll

[

\

10%

Wavenumber & [h Mpc~!]

“102 10t

100

P/Prxcpm — 1

O
w

o
N
T T [ T T T

[ [ [
© o o o o

Abundance

0.05

0.10
k, h Mpc™’

Mass

0.15

0.20



Application to axions
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Axion Dark Matter constraints
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Axion Dark Matter constraints
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(Pom(k) — Pepm(k))/Popm(k) [7)]
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DM - baryon interactions: apparent evidence !
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~ 10% of DM ~ m, ~ 1 MeV interacts w/ baryons

op = 1.34702F x 107 ¢
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Gluscevic, Boddy (2018)
Slatyer, Wu (2018)
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Assumptions! e.g.100% DM interacts w/ baryons



Summary

@ Galaxy Power Spectrum - unique probe of DM

@ Intriguing results with BOSS

@ More DM science with future galaxy surveys
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