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Ultralight DM boson Cosmology

Basic Ingredients:

General Relativity G, + Ag,, =k’ (T/fy T Tf,,)

Spatially-flat (FRW) Universe ds* = — dr* + a*(1)8,dx'dx’

Ordinary Matter p y p
Cosmological Constant A
Scalar Field Dark Matter ¢(t) = Py Py

¢
Trigonometric Potential V(¢p) = m;f* | 1 + cos (7>



Background Evolution
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[.inear Perturbations

ds? =

o(k,t) = —3Hop(k, 1) — (

— dr* + a*(1)(5; +

hij)dxidxj ’ ¢(?7 t) = ¢(t) e 60(7, t) >
2 VYN =
= + 0452 >(ﬂ(k,t)—5¢h,

"Boltzmann Code |

| R 23 J
Oy = —3sm«9—§(1—0089) 5l+ﬁsm¢950—3(1—cosé’), :
_ i ; CLASS
_ k 2 k o \ (Cosmic Lmeasr AIIISOtI’O})y Solving System)
, gourgues, Julien .
51 = |—-3cosf — T} sin @ 51 + — (1 + COS 9) 50 — —sin 9 1 “The Cosmic Linear Anisotropy Solving
ks k? 7 2 System (CLASS) I: Overview ”, 2011.
n https://arxiv.org/abs/1104.2932 ‘
107 : —22
— CDM . Mg = 10 eV
s .
10 FDM k = 8h/Mpc
—— Axion
10! A
10—2 -
© 1075 -
108 -
10—11 -
10—14 i
0
10-17 T T T "]'-'('I) T
103 1072 107! 10°
d



https://arxiv.org/abs/1104.2932
https://arxiv.org/abs/1104.2932

Cosmological Observables

Cosmic Microwave Background
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Cosmological Observables
5D & 1D Matter Power Spectrum
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Cosmological Observables

Growth Factor and Velocity Growth Factor
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Cosmological Observables

Semi-analytical Halo Mass Function
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Statistical Analysis
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Estimator

MONTE PYTHON

Monte Carlo code written in python

Audren, Benjamin et al.
“Conservative Constraints on
Farly Cosmology: an illustration
of the Monte Python cosmologica

parameter inference code”, 2013.

https://arxiv.org/abs/1210.7183

Lower bound (CMB)
logmy, > —23.99

Lower bound (Ly-a)
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Background Evolution
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[.inear Perturbations
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Cosmological Observables

Semi-analytical Halo Mass Function
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