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motivation: prediction X-ray luminosity in L-Galaxies
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 isothermal sphere (p « r 2) too high at the inner region (B model or else)

e constant T profile . 2
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cooling and feedback decoupled: hard to make precise prediction for L,
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Mock X-ray observations for hot gas
components

* 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

60X 60
500 cm?

2 ev (main array)
0.6 ev (central)




Radial density profiles of hot ionized gas in CGM /IGM

* thermal instability models by Sharma et al. (2012)
* 1D radial distribution of hot gas profiles
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Sharmal2 profiles into L-Galaxies

M,i, fp, A,z from
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re-incorporation

Prescriptions related to hot gas
 Cooling and infall

e Stripping: ram pressure & tidal
 Feedback: SN & AGN



Radial concentric shells in the halo

E—)

» Get the radial profiles of the hot gas
* Update the profiles in each time step, do not trace
profiles between time steps

* Assume homogeneous metallicity in hot gaseous halo



Gas infall and cooling

Quasi-static cooling A1 madnle Now mndels

* old: cooling region (t . <tgyn) Lo
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Prescriptions of ram pressure & tidal stripping

* tidal stripping
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Feedback prescriptions

SN reheating and ejection
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Model calibrations
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New model
REXCESS
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Results: scaling relations of soft X-ray emission from hot gas
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Baryon budgets and missing baryons

Ts=0.1keV Ts=0.3keV Ts=1keV Tg=2keV
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Mock X-ray observations for hot gas
components

* 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

60X 60
500 cm?

2 ev (main array)
0.6 ev (central)
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Procedures for Mock observations

Mock Telescope

Spatial information: catalogues : o
position, velocity I:?;> Light cones parameters
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Mock images for HUBS

Mock images in different bands

Emissivity

0.1-2 keV
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Mock observations for HUBS

103
102
|
>
S . .
-~ 10! resolved
Im 103
" unresolved
-—
= o~
(@)}
o 1 ()
e A s, 3102
,’ ---------- ltll S
107! ! =2
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
keV 10!
103 Cc VI o Vil o VIl
o 05
- 102 Redshift
-
2
~ 10!
; M
]
5 1
o o P
10-!
0.358 0.368 0.378 0.556 0.566 0.576 0.643 0.653 0.663
103 Fe XVII Ne X Mg XI
. 10?
>
2
Z 10t
I(I)
b
5 1
101
0.722 0.732 0.742 1.00 1.018 1.038 1.342 1.352 1.362
keV keV keV



Summary

Consistent with observations, flatter density profiles in halo centers produce lower
X-ray emission than an isothermal sphere.

Cool core regions prone to precipitation have higher gas temperature than the virial
temperature, and a larger T,/T,, ratio in smaller haloes leads to a steeper slope in
the Ly-Ty relation.

The ionized gas in the unbounded reservoir and low temperature intergalactic gas in
low mass haloes could be the main components of the halo ""'missing baryons".

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 youl!



