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Simulation the observation of hot gas
and cold gas in ISM and CGM
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Hl gas in ISM: 21cm




Hot gas in CGM and ICM

e T>10°K, X-ray emission, fully ionized gas

* Missing baryon problem

Abell 2199

Chandra (X-ray) DSS (Optical)

redshift, z = 0.0309

B e ——
50 thousand light years




SKA1-mid

* SKA-mid :350 MHz-15.4 GHz

* HIl gas in low redshift galaxies~1.42GHz ~0.5” resolution




Synthetic observation for signals of single dish
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Simulations softwares for radio interferometer
arrays
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OmniUV: Omnipotent UV e
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Station trajectory calculation .
UVW calculation

Visibility simulation
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OmniUVv

« Available on GitHub

« Codes, documents, examples
« Smearing effect

* FIT-IDI output

« DRO/Halo orbit support

« Aperture array beam pattern

https://github.com/Tiulei/omniuv
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https://github.com/liulei/omniuv

HI gas components in simulated galaxies

* |-Galaxies 2020 SAMs * lllustris-TNG
HI to H, prescription by HI and H, post-
Fu et al. 2013 processing catalogues
. by Diemer et al. 2018
- in TNG100 box
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SKA-1 mid configurations

+« SKAl-mid
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HI flux and image
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Simulations for SKA1-mid array

1. Simulation 1: My>103M
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* Hot Universe Baryon Surveyor (HUBS)
e soft X-ray band telescope (for hot CGM/IGM)
® launched time: ~ 2030.
® Main science target: missing baryons in hot gaseous halo

Key parameters
Energy range
Field of View
Agular resolution
Number of pixels
Effective area

Spectral resolution

0.1-2 keV
1° X 1°
1’

60 X 60
500 cm?

2 ev (main array)
0.6 ev (central)
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SAMs model for radial density profiles of hot ionized
gas in CGM /IGM

New model .
REXCESS 1., —10* Mg
101 : —10%2Mg
e 1072 E
5 S
21073 c
104
—— New model
------- B-model fitting
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Zhong, Fu, Sharma et al. MNRAS, 2023
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Sx(erg s~! em~2 arcmin—2)
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A [B) RE BERL AL 1] 452

Emissivity 0.1-2 keV

10°
10°
103 E
g z=0.014,
1007 Mppo=5X 1012M,
a0 B 1T X1
o Vil . H%jlﬁ ifH]: 106s
10° — 10° (stacking)
10° 10
! )
103'5 103 g
o o
1022 102 z
5 =
Q
101 101




10°
102
|
S
4
n 10!
w
|
g
1
"" ---------------------- JJl]
101K
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
keV
10° C VI Qv [oR"{11]
- 102
3
~ 1ot
Iw M
@
A | S R S ]
107 E
.358 0.368 0.378 0.556 0.566 0.576 0.643 0.653 0.663
103 Fe XVII Ne X Mg XI
T 102
>
~ 10t
II.':I
5 1
1071
0.722 0.732 0.742 1.00 1.018 1.038 1.342 1.352 1.362
keV keV keV

HUBS #1, | 48 42

[ =
o [=]
[\¥] w

AN/Az/deg?

—
o
—

resolved
unresolved

0.5
Redshift




Summary

OmniUV can be used to simulated the interferometer signals for dish arrays
with long base lines.

We simulate the observation of 21cm interferometer signal for SKA1-mid
for HI gas, which helps for future observation of Hl in nearby universe.

By taking the advantage of the large simulation box and flexibility in SAMs,
our mock X-ray observations provides the opportunity to make target
selection and observation strategies for forthcoming X-ray facilities.

The survey of hot baryons in resolved clusters by HUBS is effective at z<0.5.
HUBS has the ability to detect the emission lines of hot gas in clusters at
z>0.5, and future observations of point-like sources will help us understand
the hot baryons in the early universe.

Thank you!
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