- The primordiagUniverse and 21cm




e s‘;...

JUSURUBUSUSTBOSLSUSUBURUNLA

SRS

¥
i
L




Statistics of the primordial perturbations

Standard inflation ~ Gaussian More complex models ~ non Gaussian

<¢(k)C(K')>=0(k+K)P (k) <G(k;)o(k)0(K3)>=0(k, +h kg )B (K Ky ky)
B, (k,,K,,K5)=fy, * F(triangle shape)

fNL=0 — Gaussian fNL;ﬁO — non-Gaussian



f,. to inflationary parameters
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Planck et al 2018



Hoag's Object

»
\

- soixe|ed Aqieau

8)qeay0s,

-

Y

NGC 1300 I

Black-Eye

sa|xe|ed a|qIsIA 1sayLe}

Sunflower Galaxy
.

NGC2419 | %

ST o B

* .+ Mayall's

. Sombrero

LMC ‘

G : L Omega
Ay : Centauri s !
- s ' GRB 090423
._’ Triangulum 3 . . S e, . Lnosl‘distanr known
‘Terzan 1 AP : B R ol W . A\ Q' - gamma ray burst)
& a Whirlpool " g ‘\‘/ ,g(, Cluster $e ocal : bt

<
L & -
SN Supervdid @,
.. PR .

* Mitky Way Galaxy’

) Cartwheel " /4 2
Andromeda Galaxy Pinwheel Galaxy = e

-

Cigar Galaxy

nost.distant
nown galaxy)

S s 1
Saraswatl
S Erster 2
X, Ly >
" \
» 7
Southern Y

Tadpole Galaxy

“i " .[ocal Supétvoid”
# S

N

oy

b

C\vz‘lf

PUNOISHOBY SABMOIOIW.DIWSOD.

8ueq 3iq

obs

late



The effect of PNG on LSS

Power spectrum
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The effect of LSS on PNG
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Signal regime: From large to
small scales
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Current constraints from LSS surveys

Bispectrum constraints on

Primordial non-Gaussianities with
the eBOSS DR16 quasars

Marina S. Cagliari,*! Matilde Barberi-Squarotti,”*? Kevin
Pardede, Emanuele Castorina,’? Guido D’ Amico’*
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21cm intensity mapping

A different way to trace the Universe's
large-scale structure is by detecting the
21cm emission from cosmic neutral
hydrogen using the intensity mapping
technique.

Main idea: carry out a low
angular-resolution survey where the
emission from many unresolved galaxies
and HI blobs is measured.

1100
1) Very large sky area

2) It is spectroscopic in nature
3) high redshift range (z=0-30)

4) Each pixel in the map contains many
galaxies. i.e. larger detectable signal.




21cm Intensity Mapping and PNG

CHIME HIRAX | PUMA Full
Kjmin [0/Mpc] | 0.0 0.05 [ 001 005 | 001 0.05

P(loc) 3.9 1055 | 25.8 101.3 | 2.52 8.42
B(loc) 727 4577 | 102 715 | 091  3.63
P+B(loc) 284 1017 | 9.3 479 | 0.84 3.05

PNG cases MEERKAT (SD) SKA-MID (SD) PUMA (SD) HIRAX (SD) SKA1-LOW (IF) SKA2-LOW (IF)
L-BAND BAND 1 BAND 2

Local 77 (105) 0.7 (0.8)



Improve PNG constraints with multi-tracer arxiv:2305.04028
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The 21cm bimodal bispectrum

Conservative
Optimistic

(0" (k1) 6™ (k2) 5P (ks)) =

(27)3 6p (Kk123) BSPF (K1, ko, k3)

SKA x HIRAX
no
foregrounds

Fisher matrix bispectrum forecasts:

% SKAand HIRAX
< area=15,000 deg? 0.8<z<2.5
% Stay up to linear scales

% Use only a subset of triangles (the squeezed
triangles).

% Analytic bispectrum covariance.

% Avoid contaminated regions.



The effect of foregrounds
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The effect of foregrounds
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The effect of the SD survey
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SKA x HIRAX

SKA/2 x HIRAX

SKA + HIRAX
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