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Article

The bulk motion of gas in the core of the
Centaurus galaxy cluster

Nature, 638, 365

https://doi.org/10.1038/s41586-024-08561-z XRISM collaboration*
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Science wjoics for invesugau’ng “missing Baryon”
U —F ) — OVt~ 2020528%R
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‘WHIM along with the large scale structure in the Universe
v Quantifying what fraction of “missing baryons”
v Constraining DM distribution by “baryon effects”
-Galaxy groups/clusters and their outskirts
v Resolving gas accretion and its energy flow from the large-scale structure to
galaxy clusters
v Estimating DM halo distribution and its mass, comparing to those from
radio/optical observations
-Circumgalactic medium (CGM)
v Quantifying CGM and Measuring its distribution
v Resolving gas flow in/out galaxies and its feedback effects
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Cosmic Baryon survey in next decades

Future programs with large FOV, effective area, and high energy resolution

: . Grasp
E D E
Vear Type nergy Fle.ld of etectc?r Readout Ang. Resol. ffective area (cm?
band (keV) @ View array (pix) (cm?2)
deg?)
XRISM/ 0.4-12 : . 50@0.5 keV
Resolve 2023 CAL (2.0-12) 3 6Xx6 JFET 2 arcmin 300@ 6 keV 1
NewAthena/ : 6000@0.5 keV
X-IEU 2038 TES 0.2-12 5 50x50 TDM ~15 arcsec 2000@6 keV 40
Hot Univers
Baryon 2030’s TES 0.2-2 60’ 60x60 FDM ~1 arcmin 500@0.5 keV ~1000
Surveyor (CH)
Line
Emission 2030’s TES 0.2-2 0" ———H18x 18 D 10 arcsec 1500@0.5 keV ~375
Mapper
Microwave
g7 - ~60’ ~ ~ ~
Super DIOS 2040’s" TES 0.2-2 60 170x170 SQUID MUX 15 arcsec  >1000@0.5 keV 800
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AthenadD AKX E73idelay, descope’z. =17+ (CAIDHEKXBIRSEITLLD &
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Parameter

X-IFU total effective area at 7keV
X-IFU total effective area at 1 keV
X-IFU Energy resolution at 7keV

X-IFU Field of View (effective diameter)

X-IFU Pixel Size

X-IFU Background (2-7 keV)
WEFI Effective area at 1 keV

WFI Field of view (side)

WEFI| Background (2-10 keV)
Background knowledge

Optics angular resolution on-axis @ 1 keV

Field-of-view averaged optics angular resolution @1
keV

Point source (45 off-axis) X-ray stray light area ratio
against on-axis area

Field of regard

ToO Response time

Athena requirement

0.16 m?
1.05 m?
25eV

5 arc mins

S arc secs
5x10° ph cm?s 'keV"’
1.25 m?
40x40 arc mins
5x107 ph cm?skeV'
2%

S arc secs

N/A

1x107
50%

4 hours

Best performance

0.10 m?
0.85 m?
3eV

5 arc mins

S arc secs
5x10° ph cm?s'keV"’

1.14 m?
40x40 arc mins
5x107 ph cm?skeV!
2%
S arc secs

on-axis + 1 arc secs

1x107
40%

4 hours

Al

Sensitivity analysis ranges (already shown @AWG#184)

Worst performance

0.09 m?
0.52 m?
4 eV

4 arc mins

S arc secs
5x10° ph cm?s'keV"’

0.86 m?
30x30 arc mins
8x107 ph cm?skeV'
5%
9 arc secs

on-axis + 1 arc secs

1x107°
34%

12 hours
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