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Optical surveys will soon cover most of the sky

DESI (early ELGs) @8  4MOST (LRG) W  Euclid (Ha DR3) B  DES (DR1) ==
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SKAO pathfinder: MeerKAT

» 64 dishes to merge with full SKA-MID
» 0.2 <z<0.58 (L-band)
» 0.4<2z<1.45 (UHF-band)
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enges for 21cm inter

& Cosmological fluctuations

Extra-galactic point sources

Galactic free-free
Galactic synchrotron
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21cm auto-correlations and systematlc blas
Results from MeerKLASS pilot survey ,: _ Ng=30PCAckmn[SLOMHJ ___ mK |

Cunnington,Li+23 [arXiv:2206.01579]
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Can instead make a detection with
cross-correlations

Wang+22 [arXiv:2011.13789]
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Constraining the HI abundance
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Overcoming challenges
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What the future holds...
MeerKLASS (MeerKAT Large Area Synoptic Survey)
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almost not

Prellmlnary results from MeerKLASS deep-field

Mee KLASS ma o Cross-correlation with small
r 0 5.,
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almost not

_Preliminary results from MeerKLASS deep-field

Cross-correlation with GAMA galaxies HI auto power spectrum
“lowest upper-limit”...
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In Summary_ . o Cross-correlations provide a method for

O Pilot surveys with MeerKLASS have demonstrated this
making consistent detections of using cross-correlation

Stacked 1mage Reference image 3 X reference image rms
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o Observations for a 10,000 .

deg? (0.4<z<1.4)
MeerKLASS survey are
now underway...

bypassing and understanding systematics
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Backup slides
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How much (HI) signal is lost in foreground cleaning?

~ Ratio of |
signal €= Not known with real data

remaining

ky [hMpc~1]
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Testing signal loss reconstruction with simulations

Constructing a foreground cleaning transfer function for signal reconstruction:

Inject mocks into real m _ _
observational data and clean: clean Xf"'s"‘m Uf"‘S"‘mSUf+s+me"'S'|‘m
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+57% Foreground cleaning signal loss
o 0% reconstruction for precision cosmology
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Observations on the sky

Analysis In Cartesian space

3D Fourier-space clustering analysis
require observations in Cartesian
2 comoving (Mpc/h) space
=
= = Require transformation
o a— | %‘ § of voxel intensities
++  Planck EE | ‘ g
101 H+  Planck ¢p¢ H,L L
H+ SDSS DR7 LRG
++ BOSS DR9 Ly-a forest
++ DESY1 cosmic shear
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Testing regridding pipeline with simulations

Input simulation dy(x) (z-averaged) Regridded FFT field ég(x) (z-averaged)
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= https://github.com/stevecunnington/gridim
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Mitigating with modelling
and higher-order mass assignment

CIC == No interlacing
—— TSC = Interlaced

- PCS

Results include:

» modelling power damping from
HEALPIX pixelisation

k) — 1] x 100

mod (

rr?

* modelling power damping from
frequency channels

[Pc(k)/ P

* higher-order mass-assignement
to test suppression of aliasing
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