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looking after the cut-off

P (k)WDM /P (k) ACDM
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looking after the cut-off
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neutral hydrogen in the universe

Lyman-a forest flux
mostly ionised H

Galaxies (DLAS)
Dense, self-shielded Hl

21cm radiation signal !
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3D info !

e oObservation perspective (SKA)

e Intensity mapping: mapping the
collective HI 21cm radiation background
without resolving the individual sources
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simulation suite

Gadget3, w/ radiative cooling+ SF
box size = 30 Mpc/h
5123 DM + 5123 baryons particles

5 cosmologies: CDM and
1,2, 3and 4 keV WDM

from z=99 to z=3
(snapshot at 3, 4 and 5)
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impact of WDM on the matter distribution
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impact of WDM on the matter distribution

Ay (k)

= 0] 111: 1
8 E 0 9 2 ;:‘. :NH';.“.::.jé.ila%T;—i%‘\ ..I_{(..... e .;.......... - = o ‘:,
Qﬂ e ;?':‘x':z-/'/ . Y S i ;_' ki :
T ],_,.',*' o/ T | ¢
2 ~.7-=v-I/ I | ! .
a g i o K
= 1 ik
Q‘ ..:....l adaaaul gl gl P ™ lA;llllI P | adaaaal " .......[-" -4. e

10° 10'° 10%* 10%? 10° 10%° 10 10%

M[ht M, M[ht M) M[ht M,

Overall, for WDM masses between 3 and 4 keV .. and a reduction in the number of 10°h

we observe a suppression in power up to ‘1I\/I® halos of the order of ~ 20 — 40%
~10% on small scales ...

compared to the CDM case.



modelling the HI distribution

particle based method
(Bagla 2010) (Dave 2013)

HI assigned to all gas
particles, according to their
properties

HI resides only in DM halos
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2 transmission flux
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* letting H, forming for even denser regions
o f3 such that QH| = 10_3

* Mmin and Mpax corresponding to halo
circular velocities of 30 and 200 km/s



modelling the HI distribution

particle based method
(Bagla 2010) (Dave 2013)

HI assigned to all gas

HI resides only in DM halos particles, according to their

. . . | roperties
0| Mi(M) = B i PTOP
if M > Mm,,, e assuming photo-ionization equilibrium,
2 .l _ setting the HI/H fraction in order to
S reproduce the Lyman-a mean
§E transmission flux
B * mimicking HI self-shielding for high
L | | = enough density regions
10 10 . [h_l ]1.\(/}@] 10 10 | | |
* letting H, forming for even denser regions
e f3such that Qq = 107 Both methods were tested with LLS and
DLAs HI column density distribution
* Mmin and Mpax corresponding to halo function |

circular velocities of 30 and 200 km/s



modelling the HI distribution

1 keVWDM
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modelling the HI distribution

halo based method
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modelling the HI distribution

particle based method
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modelling the HI distribution
particle based method
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21cm P(k) and SKA1-low forecasts

.| t, =1000 hours

---+ halo based | 71 ¢, =3000 hours |
— particle based —1 t, =5000 hours




21cm P(k) and SKA1-low forecasts
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the Q) - mwpw degeneracy

reference model
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summary

we investigated the impact of WDM on the 21cm
intensity mapping in the post-reionization era (z = 3 - 5)

* hydro sims for 5 different models,

00

CDM + WDM (1, 2, 3. 4keV) |

4 50.-”
e assignment of HI a-posteriori éa
N<IE

(halo + particle based methods) é

t, =1000 hours
[ t, =3000 hours |
[ t;, =5000 hours

The suppression on power in the matter power spectra results in an increase of

power in the terms of the HI and hence the 21cm power spectra
(SKA forecasts).
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Halo mass function

Number of massive halos
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3| -1.72 0.887

1 4 | -1.92 0.960
5 | -2.06 0.737

3 | 0.571 3.98
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3 | 0.830 1.86
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3| 1.26 1.04
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testing the HI modelling

HI column density distribution function
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bHI(k)

| bias: b2hi(k) = Pri(k)/Pm(k)
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matter clustering properties reflected by
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