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Introduction The observable
Motivation: Radio intert , he -
~ The 21cm signal will help us understand the formation of the first galaxies, and .a o1 ?r ero.me ers measure e =1em dT. =T. =T
constrain cosmological parameters and properties of dark matter. differential brightness temperature: b b cmb
>~ SKA-low will measure sky maps of the 21cm signal during cosmic dawn.
Challenge: T
cmb
Constructing the signal involves modelling small-scale hydrodynamical feedback dTb(X, Z) X (1 — 'xHII) X—X ] ——
processes for galaxies, and propagating radiation across cosmological scales 1+ Tk
while solving their interaction processes with gas particles of the IGM. . . /
hydrogen ionisation fraction /
BEORN...
...Is designhed to efficiently generate 3D maps of the 21cm signal. gas kinetic temperature

Methodology

From individual sources to d'1, maps Spherical profiles around DM halos
The code paints 1D profiles of xyy, +,, and 7, on 3D grids, centred on We generate 1D profiles of xyy, ¢, , and 7, following the mass accretion rate
DM haloes, to produce 21cm brightness temperature maps. of halos, and the subsequent increase in luminosity of their central source.
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Overlap of ionised bubbles BEORN offers flexibility
lonising bubbles are not additive! We redistribute the excess ionisation The user can choose among various options for the gravity
fraction to the set of pixels closest to the boundary of the ionised region. calculation, the and the
e 14:1 Cosmology Radiative
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A toy example to illustrate how we correct for the overlap of ionised bubbles

Results

Simulations Of the cosmic dawn 21cm signal Light-cone evolution of the 21cm brightness temperature dTy, for the 3 models

19.98 16.81

We ran BEoRN for 3 different source models,
calibrated on high-redshift observations...

...can you guess which model corresponds
to each 21cm signal?
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https://github.com/cosmic-reionization/BEoRN

