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MeerKAT HI Intensity Mapping Cross-correlation with WiggleZ (400 < 7 < 0.459
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[Ref] https://www.astrobin.com/344640/0/
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Simulation Emission lines Ppei et al.2024
JiuTian-1Gpc box name wavelength (A)

Simulation code L-Gadget3 Ly« 1216
Box size 1 Gpc/h Hp 4561
: H o 6563
N

Number of particles 614413 (013727 3727
Mass resolution 3.72%10"8 M_sun/h [011]3729 3727
Redshift range 0~127 [O 11]4959 4959
_ _ [O11]5007 5007
Semi-analytical model L-GALAXIES [01]6300 6300
Emission line model CLOUDY [N 11]6548 6548
. . [N 11]6584 6584
Cosmological parameters  Planck Collaboration | S 116717 6717
[S1]6731 6731
Snapshot | Redshift | Survey frequency | MeerKAT band Frequency [Ne 11113870 3870

resolution

2=0.5 1015~300MHz L-band 0.2MHz Hl model (Obreschkow et al.2009)
90 z=0.7 900~770MHz UHF-band 0.13MHz

33 z=1 770~650MHz UHF-band 0.13MHz



Foreground Simulation - CORA shao et al.2015 N2 = QA2+UN2+VA2

Pointsource | map at 975.5MHz

cora | map at 975.5MHz

Galaxy model: GSM08
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Polarization Leakage
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Systematic Noise
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Table 2. Parameters of the MeerKAT single-

dish observations.

Parameter Value
Number of dishes 64
Observation mode Single-dish
Dish diameter 13.5 m
System temperature 20 K
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CSST Spectroscopic Galaxy Survey

name wavelength (A) ;I i
Ha 6563
HA 4561 ‘ SNR 7 | JH
[011]3727 3727 ;
SNR>5 o 0z
[0 111]5007 5007 Qi Xiong _
z=0.5 2=0.7 ,=1 Gongetal2019

N, = 5.13 x 1073h3 /Mpc? N, = 2.26 x 1073h3/Mpc? N, = 0.42 x 1073h3/Mpc3




Galaxy auto-correlation power spectrum
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Final IM map = Hl+systematic noise + Galactic emission + Point Sources
+ Polarization leakage from galaxy and point sources
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Foreground Removal

PCA
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Sighal Compensation

Signal compensation procedure Transfer Function Cross-correlation power spectrum of
: CSST galaxy survey & MeerKAT HI IM
First, we use CAMB to generate matter power (after signal compensation) at z=0.5

* The transfer function is

spectrum P,, (k) following the same
constructed as:

cosmological parameters that JiuTian-1Gpc use.

T signal compensation

I T foreground free
v
\

We calculate the HI auto-power Py;(k) of the T (k) = Pl ) ms.;
Jiutian-1Gpc, and then calculate the HI power Py, |
spectrum bias by byps(k) = Py (k) /Py (k).

Then we use CAMB to generate matter power /
spectrum By, (k) with our chosen cosmology. f
The the HI power spectrum of our mock datais - / Lot ]
calculated by Ppock (k) = bypps(k) X Py (k). / |

M5

102 3

Py [mKh —3Mpc?]

k)

Then we use Py,,cx (k) to generate lognormal S m
field and transform into mock data matrix Y.

10~ 1071 B 100 i: |
We inject the mock HI data Y into the S 3
observation data matrix X. We apply the PCA 0.0 S/ .

clean on this data combination, and the 10-2 10-1 10°
foreground removed mock data can be written

as.
Y. =[Y + X]pca — Sur
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