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The input catalogues

Hl intensity mapping probes galaxy distribution with precise redshifts

e We work with z=1.321 snapshot of UNIT simulations: halos
e The Semi-Analytic Model of Galaxy Evolution (SAGE): galaxies
e Neutral hydrogen (HI) prescription as a function of the cold gas distribution: HI

e HIl Intensity Mapping

Temperature variations!
— AT, = Ty0uu,
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Telescope beam: angular smoothing

— Incident light
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SKA telescope beam effect
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Telescope beam: angular smoothing

BAO gets dimmer: Two strong lobes appear neartor =0
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Foreground removal

21-cm foregrounds

Radio signals several orders of magnitude higher than the cosmological signal

Similar frequency as HI signal in our observer frame: confusion!

Spinelli, 2023
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Foreground removal

Signal suppressed mostly at radial scales full SKArange: 0.35<z <3
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Isolating the BAO signal: y-wedge 2PCF
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Probability Density

Intensity Maps for 1-point statistics

HI Intensity Mapping L =25
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Intensity Maps for 1-point statistics

HI Intensity Map z=1.321 L =25
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

M, is proportional to M, :

MHI_ Mh relation

e Small decaying due to AGN heating

e Raising again due

contribution

to satellites
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

HI Intensity Mapping

Divide box in cells using NGP mass assignment. Sum HI masses

5 Mp¢/h
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HI Intensity Mapping

HI masses — HI overdensities™ ~Temperature variations
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

HI Intensity Mapping

Compute 2D 2PCF: &(FLl i) = (AT(XL. X)) - AT(X. +71. X +7)))
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Telescope beam: angular smoothing

e Incident light

s
——

T =xg+ N(,Ll — 0,0’ = Rbeam)
Y =Yoo+ N(# =} = Rbeam)

Angular gaussir; = /22 + 42 simulated

in which R, __ is the transverse smoothing scale
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Telescope beam: angular smoothing
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‘elescope beam: angular smoothing
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Foreground removal

21-cm foregrounds X axis

Radio signals several orders of magnitude higher than the
cosmological signal

Similar frequency as HI signal in our observer frame:
confusion!

Foreground removal

Foregrounds are smooth in frequency. We
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Chapter 2: HI Intensity Mapping: BAO and observational systematics
How we recover BAO signal?

Foregrounds affect nearly pure radial scales and telescope beam smoothes angular scales,

How we recover BAO signal in the realist}(e:ISKM %ase?
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Isolating the BAO signal: y-wedge 2PCF

M-wedge 2PCF
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Isolating the BAQ signal: radial 2PCF

1D radial 2PCF
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Isolating the BAQ signal: radial 2PCF

1D radial 2PCF Telescope beam >
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Chapter 2: HI Intensity Mapping: BAO and observational systematics

Isolating BAO in a SKA-like case

Monopole 2PCF model

Rpeam = 38.45 ; kpg =3.64-103

Eisenstein & Hu non-wiggle \/\
—5 1
model subtracted to sharpen . g
the BAO feature T .
BAO signal is recovered! =™ ;
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Isolating BAO in a SKA-like case

Monopole and radial 2PCF
models 0

Rpeam = 38.45 ; kpg =3.64-103

Eisenstein & Hu non-wiggle
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Isolating BAO in a SKA-like case

Monopole, radial and
p-wedge 2PCF models

Rpeam = 38.45 ; kpg =3.64-103

Radial 2PCF & p—-wedge 2PCF show

a clear BAO feature
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