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Cosmic Baryon Budget: Fukugita, Hogan & Peebles ApJ 503 (1998) 518

1. Stars in spheroids 0.0026 h54 0.0043 h4 0.0014 ho4
2. Stars in disks 000086 hd 000129 hyd  0.00051 g
3. Stars in irregulars 0.000069 h.,,  0.000116 h,;  0.000033 K.,
4. Neutral atomic gas .............. 0.00033 ho 0.00041 h 0.00025 h4
5. Molecular gas 0.00030 k-, 0.00037 h,4 0.00023 h.,
6. Plasma in clusters ............... 0.0026 h;4-° 0.0044 h>4 > 0.0014 h;4-°
7a. Warm plasma in groups 0.0056 hoo -3 0.0115 hg-® 0.0029 h,, °
7b. Cool plasma .................... 0.002 h4 0.003 h4 0.0007 k.
7. Plasma in groups ............... 0.014 h7, 0.030 ho, 0.0072 h74
8. Sum (at h = 70 and z =~ 0) 0.021 0.041 0.007
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DIOS: Diffuse Intergalactic Oxygen Surveyor

A Japanese proposal of a dedicated X-ray P&‘ ‘D'GS
1.: .

mission to search for dark baryons i

nabl

A dedicated satellite with cost < 40M USD to fill
the gap between Astro-E2 (2005) and NeXT
(20107?). Launch at Japan in 2008 (?).

Unprecedented energy spectral resolution
AE=2eV In soft X-ray band (0.1-1keV)

Aim at detection of (20-30) percent of the total
cosmic baryons via Oxygen emission lines

Pl. Takaya Ohashi (Tokyo Metropolitan Univ.)
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Very high sengitivity (SQ and AE) in detecting oxygen
emission lines

|ntensity ratios of the linesreveal the temperature and
ionization condition of WHIM (10°K <T<107K) 5



Detecting Warm-Hot Intergalactic
Medium via Oxygen emission lines

Mock spectra from cosmological SPH simulation

With our proposed mission (20-30) %6 of
the total cosmic baryons will be detected
via Oxygen emission lines in principle.

s AE=2eV (0.1keV<E<IlkeV) |
x AO=3 arcmin

s FOV=50x50arcmin? %

= S ©=100 [cm? deg?] ..:!-ﬂ-;'-’l 4

Ildentifying the major fraction ofi dark baryons




Searching for dark baryons with DIOS

Yoshikawa et al.
PASJ 55 (2003) 879

DIOS




O (0.1<z<0.3)
B QSO
= (z<0.1)
X
s AE=2eV (0.1keV<E<lkeV)

= AO=3 arcmin (FOV = 50 x 50 arcmin?)



DIOS: instrument summary

Area

> 100 cm?

Field of View

50' diameter

S Q)

~100 cm?deg?

Angular Resol.

3' (1674 pixels)

Energy Resol.

2 eV (FWHM)

Energy Range

Mechanical coolers
0.1-1keV + ADR: < 100 mK

Life

Initial cooling

=>oyr ~ 3 months




DI10OS: spacecraft

Weigh

Size Launch 1.2x 1.45
X 1.4 m
In orbit |5.85%x 1.45
X 1.4 m
Attitude

Control | 3-axis bias
momentum
wheel, Sun
pointing Iin
1 axis

Payload |250 W

Altitude: ~ 550 km
| nclination: 30°
Rotation period: 95 min
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