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16-28
eROSITA 2019 pn-CCD 1 deg. 0 1500 1500
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HUBS 2030’s TES 1 deg. ~1 arcmin ~1000 ~1000
Super DIOS 2030’s TES 0.5-1 deg. ~10 arcsec >1000 300-1000
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* NASA’s Decadal Survey (Walker et al., AAS, 2019)
- ESA’s Voyage 2050 (Simionescu et al. arXiv:19080177)
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Instruments (TBD for detail after
Super DIOS performance o , ,
feasibility study based on simulations):

v 1 TES array with 30,000 pixels, cooled

Weight 2000-3000 kg .
by a cryogen-free cooling system
Rocket H2-H3 v Microwave SQUID multiplexer (MUX)
TES readout system
Area at 0.6 keV |> 1000 cm? v 1 XRT, covering 0.5-1 deg. FOV with
~10” angular resolution and effective
Focal length about 3-4 m area > 1000 cm2 @0.6 keV
v 1 Gamma-ray burst detector with fast
Angular resolution | ~10 arcsec repointing system
Launch:

Energy resolution [<2eV @ 1 keV v Satellite mass will be 2000-3000 kg

v Launch year will be >2030
TES plxels ~30000 Study team:

| . v International study team with Japan,
Field of view 0.5 - 1 deg. US, and Europe(TBD)

F21QFHERZFZY VRI DA .




redshift = 0.0

— 1071

,_|
o
NS

Surface brightness (ph/s/cm?/sr)

1073

with “lllustris-TNG(pilepich+18)
OVII surface brightness in z=0, 0.5 and 1

107
A =i
/. b
G///77/- i
/76 —_—z=2.0

100 b

"'S-DIOS detection limit?-

dN/dz (>SB)

1071 4

1072

1072 1071
Surface brightness (ph cm=2 s~ sr71)

F2IQFHERZY YIRY DL

10

redshift = 0.5 redshift = 1.0

[3

70 1° 704

60 60 4 &

50

1072

Surface brightness (ph/s/cm?/sr)
y (Mpc)
Surface brightness (ph/s/cmzlsr)

20 20

10 10

> o, 10—3
40 50 60 70 0
X (Mpc)

Based on simulations

v Quantifying what fraction of “dark baryon”

v Fractions of X-ray signals arising from |ICM,
CGM, and WHIM components

v Feasibility study with mock X-ray spectra with
detector responses to determine requirements
for detector performances

. Works in progress by Y. Ichinohe & Y. Uchida
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Detector Pixels Ay = Readout
Athena  TES 3,840 <2.5eV TDM/FDM

Super DIOS  TES ~30,000 <2eV Microwave SQUID MUX

Nakashima et al., Applled Physics Letters, 2020

Feedline
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We are working on developments of Microwave SQUID MUX readout system
with JAXA/AIST/TMU/Rikkyo/Saitama Univ and SRON.
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Summary & future work

v Our project was accepted for establishing the research group in
ISAS/JAXA

v Super DIOS will enable us to resolve not only dark baryons but
also “low X-ray surface brightness diffuse” objects such as cluster
outskirts, galaxies, and their halos over several scales

v We have started discussions to quantify what fraction of “dark
baryons” based on cosmological simulations

v The first simulation paper on the scientific feasibility study for
Super DIOS based on simulations will be submitted soon

v Instrumental performance requirements will be determined based
on the feasibility study with mock X-ray spectra taking into account
detector responses in future work

v Developments of TES readout system and X-ray mirror candidates
are ongoing

v Synergy with other missions should be discussed
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