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Neutral hydrogen 1s a key ingredient of galaxy formation as it traces the processes of
oas accretion, outflow from galaxies and star formation.
It 1s therefore important to understand the relation between neutral hydrogen and

dark matter haloes.
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The last decade has seen improvements in both the volume and flux limit of surveys

that probe the HI content of galaxies from the HI Parkes All Sky Survey, the
Arecibo Legacy Fast ALFA, and the Arecibo Ultra-DeepSurvey.
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Studies of the distribution of HI-selected galaxies in the local Universe have
shown that these galaxies are an unbiased (weakly clustered) galaxy population.
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The number of individual galaxies detected in HI will greatly increase through
ongoing and upcoming large volume HI-selected galaxy surveys using the SKA

and 1its pathfinders, such as ASKAP and MeerKAT (Meer Karoo Array
Telescope 1n the southern hemisphere, FAS1, and APERTIF 1n the northern

hemisphere.



The BINGO, CHIME, and SKA are expected to detect the distribution of neutral
hydrogen at 0.5<z<3 1n the Universe using the 21cm intensity mapping technique

which does not require individual HI-selected galaxies to be resolved.



It 15 the time to
constrain the galaxy formation models
using the HI galaxy observations
and
predict the upcoming results
from the ongoing or future HI galaxy surveys



Summary

 Including lower HI mass galaxies increases the
clustering amplitude and slope in HI-selected
galaxy samples.

* Modelling of low HI mass galaxies 1s important to
understand upcoming 21cm intensity mapping
results.



The galaxy formation 1s
a two-stage process

Structure forms in the dark matter
by hierarchical clustering

Key:
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Galaxies form 1n dark matter halos

C. M. Baugh (2006)
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APERTTF

MeerKAT ASKAP

The number of individual galaxies detected in HI will greatly increase through
ongoing and upcoming large volume HI-selected galaxy surveys using the SKA

and 1its pathfinders, such as ASKAP and MeerKAT (Meer Karoo Array Telescope
in the southern hemisphere, FAS'T, and APERTIF in the northern hemisphere.



e QOverall, the trend of clusterlng

log(dn/dInM,,/h3Mpc-3)

Clustering of HI-selected samples

dP =

as a function of HI mass

threshold shows that galaxi
become more clustered as t
HI mass threshold decrease
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log(dn/dIlnMg,/h3Mpc~3)

Understanding the predicted
clustering of HI-selected galaxies
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Understanding the predicted
clustering of HI-selected galaxies
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Understanding the predicted
clustering of HI-selected galaxies
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Clustering of HI-selected samples
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The BINGO, GHIME, and SKA are expected to detect the distribution of neutral

{ hydrogen at 0.5<z<3 1n the Universe using the 21cm intensity mapping technique
which does not require individual HI-selected galaxies to be resolved.




2 1cm intensity mapping

Potem(k, z) = T Qui(2)/0.76 /Q X Pui(k, 2).

 The 21cm intensity mapping uses to
detect surtace brightness fluctuation of
the 21cm emission from a combined
HI galaxies in a low spatial
resolution observation.

e The 21lcm intensity mapping can
accessible 1n redshift desert z=1~3 in
optical surveys. => 21cm cosmology.

+ GBT (current), BINGO, CHIME, FAST,
SKA



Impact of HI mass threshold cut on
the 21cm PS
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Impact of resolution of dark matter

halo on the 21cm PS

B P e T =l T el T 1 1 [F— Tamal ol i | 0 P — Togl o1 T ToeT — LT o | Al Tl 4
£ log(M,,/h=3M,)>6. 3 g log(M,,;,/h=2M,)>6. 2

R log(My,/h=3M,)>7. Z =3 o log(My,/h=3M,)>7. 3
e - log(M,,/h-2M,)>8. ol S Rept = log(M,,/h-2M_)>8. ¥ ;

= __ ___ ___ MIl-resolution =2 ‘N: =t ____ __MI-resolution / e

E 4 > i !

L | é L3 |

£ s %N L <]

& 4 5 £ _

—4 = sy i —

E ///7 z£0.5 JE 3 A 3

[ofe i B0 T T they e SR o Vo TR [ o ST N DO I, | Sy PO T e 8 P R e e T SNE e e e e e | A ATl

0 = L e e i Y e S e B e g e R SR = E) 0 = ==l ! _| |_|__| _I— |—|_| == e T e e e e =
05 F @ TEETEEEEmemmma—al S 0 e T o7 v A .- el
RSN T Stk o T g S == BN g e T e 3 =

= 15 f_ % _E v = 15 f— ........... _f
=5 EE e S ey (i BT T i [ R et ] Ll o o T B 3 =5 S T e . S e e e S NI BB e =
-1.5 —1 -0.5 0 0.5 e -1.5 —1 -0.5 0 0.5 1



Total HI mass contained in a halo

12 I I I I I I I I

oTotal HI in halo
|  pHI of Central in halo
aTotal HI of satellites in halo

e The total HI mass in a halo T
contributed mainly by the
central galaxy for dark matter
haloes less massive than
107412} solar mass and
satellite galaxies for dark matter

haloes more massive than
107412} solar mass.

log(M,,/h=3M,)




Summary

 Including lower HI mass galaxies increases the
clustering amplitude and slope in HI-selected
galaxy samples.

e Modelling of low HI mass galaxies 1s important to
understand upcoming 21cm 1ntensity mapping
results.
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