Y—20 I\ A VERESHE "Super DIOS,
Gﬁﬁh

DRXRZIYVIRY D=0 KBTI RILF—EYPBEORE~
(2020428 & DISAS/JAXADRGE L THESR)

EBESN (Pl 3F5EKRE)

KigkEsk. BlEmReE. ST8lte—ER. WHET (88AERR)

LI IEFER /ﬁﬁ A, BBZF. sIHRA. PEBE (ISAS/JAXA)
=682, BRE (BGEXF). WUEH (RRILEKXKF)

MTRF (ﬂa?'“ﬂﬁ%) S (KERKRZF). XHKE (K YaleXF)
ST GUEKRZE). KER (1A VILINY XKFE)

BEARE— (BRKF). 8B (REKRZFE). KHEX (RRYEFKF)

— PN (ZHKF). AR (LEKXKF)

2020F3H3H SFEMETE@zoom ]



“Swy o7V A VBB DR

SREHBAE, BE 105 cm3 2E
DFHERHADEA

ARRBRT=ILICHEFZINU AV D
BEeAlEFENL

missing
29+13%

galaxies

7 VIRDERAME (CGM)

oM 5+3% v #R;0J8+/R0IE & Z D ELAER

oM 4s1.5% vV FEORRRBSICIET DR
cold gas 1.7+0.4% (WHIM)

Planck coIIabqration+1 1

@ /: o il .
b > NG
@&é%?ﬁ%a!@

Shull+12

lllustris-TNG

.
s~ 2 - :
" -
. A
2 -
',. - "’ y .~

- &

- | e - V' '.&, "
PTG N A : o o A
. ;§§§g% FHO ARG
S50 E ~1Mpe - JZ300Mpc
2020%3H3B SFEMRZ@zoom

#R)0] ~10 .kpc



’57 2 )\ A VIEE

- FEHEDOKRIRES
VFEBEEAERTO/INUAYDS03VDEREIBEEENL
v KRIREED P THIR & iR DE L DEZEH
VI\UAVMRIC KBTI =T —\DHIE

- $R7018% /SR R O D [EHDE
vV KIBIRESED SERIENDH RDES & TRILF—DO RN DR
V=D —=I\0O—nHhEEEDHD. TR/ CTHENER & DLLER
v iR H~ KIRIRES ([CE D TR TBIR DFZOA

° fE/_JHlD_
v SR ELAME (CGM) DN DARBR & EE1L
VIR D)\ O—RAATODHRDTRNE T4 —KI\y O5HE
VIBSIOEERERD DI VF VT ECGMDIBRS

Nl

~10 kpc — ~100 Mpc DRT—)L

v

SEEBTOFEFD/\UAUNHhZEE2ENICER L. FEOELICH(FDIX
ILFXF—EPEDORBIR. =SICIFFT—IOYY—nHEDBEDRERZBIET

2020F3H3H SFEMETE@zoom 3




-1

AN DIEE

5—2)\U A VESRIXHRNICH2040-50FAC

EIRINAINEB=yvI 3V

* NASA’s Decadal Survey (Walker et al.,

EUTRE
AAS, 2019)

- ESA’s Voyage 2050 (Simionescu et al. arXiv:19080177)

Astro2020 Science White Paper

Unveiling the Galaxy Cluster — Cosmic Web
Connection with X-ray observations in the
Next Decade
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Year | Detector Ang. Resol.
16-28
eROSITA 2019  pn-CCD 1 deg. 1500 1500
arcsec
XRISM 2022 CAL/CCD 3'/38& 2 arcmin ~350 1/90
Athena 2031 TES/CCD 5°/40’ 5 arcsec >15000 100/6500
HUBS 2030’s TES 1 deg. ~1 arcmin ~1000 ~1000
Super DIOS | 2030’s TES 0.5-1 deg. | ~10 arcsec >1000 300-1000
2020%F3RA38 SFEMRE@zoom
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Instruments (TBD for detail after
Super DIOS performance o , ,
feasibility study based on simulations):

Weight 2000-3000 kg v 1 TES array with 30,000 pixels, cooled
by a cryogen-free cooling system
Rocket H2-H3 v Microwave SQUID multiplexer (MUX)
TES readout system
Area at 0.6 keV | > 1000 cm?2 v 1 XRT, covering 0.5-1 deg. FOV with
~10” angular resolution and effective
Focal length about 3-4 m area > 1000 cm? @0.6 keV
v 1 Gamma-ray burst detector with fast
Angular resolution | ~10 arcsec repointing system
Launch:

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

v Launch year will be >2030
TES plxe|8 ~3000O Study team:

| | v International study team with Japan,
Field of view 0.5 -1 deg. US, and Europe(TBD)
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"'SDIOS detection limit?

Based on simulations

v Quantifying what fraction of “dark baryon”

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

for detector performances
Simulation meeting @ISAS/JAXA, Jan. 6th, 2020

1072 1071
Surface brightness (ph cm=2 s71 sr71)

* Works in progress by Y. Ichinohe & Y. Uchida

2020F3H3H SFEMETE@zoom

v Feasibility study with mock X-ray spectra with
detector responses to determine requirements
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Detector Pixels AE
Athena TES 3,840 <2.5eV

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

Readout
FDM/TDM

KS/PRRE PEBLRKI, 2020, RRK

Feedline

SRON TES

linput

%ﬂﬂ%mé’itlj L (BCHR#X6!) T
:%L\ﬁa\ﬁq:ﬁ%(c:'g&. 3.3eV, &=: 2.8¢eV)

We are working on developments of Microwave SQU
with JAXA/AIST/TMU/Saitama Univ and SRON.

Counts /0.2 eV

3.23+0.12 eV ch4l
0 _—_A—l’_\_ —
Energy (keV)

D MUX readout system
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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
2020F3H3H SF&EMHERE@zoom 11



