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Cosmic Web
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Figure 3: The cosmic web at zero
- redshift (Kang et al. 2005).
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Baryon density in the Universe
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Fig. 1. Baryon density in the universe, at all redshifts, normalized to the cosmological mass density of baryons
derived from cosmic microwave background (CMB) anisotropy measurements.

2014.2.26 CAS—-ESA Joint Science Space Mission 1st Workshop

Friday, March 21, 14



Difterential Mass Fraction

Measuring "Cosmic Web"”

Ions that Probe the Cosmic Web
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Existing Detections

_____ Table 1: Components of the IGM
T (K) Primary Metal-Line Tracers | Waveband
Cool Photoionized Lya. forest < 3x10° CILCHI,SiIl,Si III___ uv
Warm Photoionized Lya forest | 3x10*-10° | CIII,CIV,O III, O IV, O VI) uv
N
Warm-Hot IGM Warm 10° - 10° @ V), O VII, Ne VIII UV, X-ray
(WHIM) Hot 10° =107 0 VIL, O VIII

930-1180 A

1140-1800 A

Chandra X-ray
Cbhservatory

1.5-170 A
& )
WHIM has to be detected in UV
- Only absorption detections (FUSE, HST/COS)
- Emission: Directly 3D (X,y,v) mapping
1\ J
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NGC4631
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NGC6503

Nearby Galaxies

NGC4959

~ ™
edge-on galaxies with a range of star-

formation rates: (Strickland et al. 2004)
- red: Ha

- green: optical R band

- blue: 0.3-2keV (soft X-ray)

\_ _J
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- Hot gas extending perpendicular to the
major axes of the galaxies

- No emission data for 1e5 K gas !
& 2
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Scientific Examples

No supernova feedback Supernova feedback
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Understand the galactic feedback is essential to the study of the
galaxy formation & evolution
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Simulations Predicts

Uniform Metallicities Simulation Metallicities
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Scientific Objectives

\

Goal:

first time 3D(X,y, v)-Mapping the vicinities of nearby galaxies in 1e5 K
- connections with cosmic web

- feedback and accretions between galaxies & IGM
. J

- How WIHM distributed 1n Cosmic Web? filament? halo?

- How does the outflow/inflow of hot gas affect the evolution of
galaxies?

- How does gas cool?

\_ J

2014.2.26 CAS—-ESA Joint Science Space Mission 1st Workshop

Friday, March 21, 14



Other Possible Science Objectives

( - Atmospheres of (exo)planets e.g. Habitable exo-planets (Tian et al. 2013) )

Ultraviolet Matters: M Dwarfs

M dwarfs photospherically NUV faint, but magneticlly FUV strong:
large f(FUV)/f(NUV) ratio (France+ 2013), strong Lya (Linsky+ 2013)

Linsky et al. 2013 ApJ, 766, 1d69
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Credit: Gudel, M.

CO, photodissociation — abiotic O, (+O,) atmospheres in HZ (Tian+ 2012)

— O,, O; dubious biomarkers for HZ planets! (France+ 2013)
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UV in multi wavelength programs

(Energy)
Gamma-ray Fermi All-sky survey Gamma-ray satellite
S e g .HXM’IF
ndra, XMM-Newton | ASTRO-H/NuStar/ |
X-ray zaku : e-ROSITA/GEMS !
ASTRO-H is the observatory
Optical & Herschel
infrared
High-resolution
Radio interferometer

in the millimeter band.

2008 2010 2012 2014 (Year)
2016 2020

Credit: Ohashi, T 2010, in Netherlands

2014.2.26 CAS—-ESA Joint Science Space Mission 1st Workshop

Friday, March 21, 14



What do we have in China

— PMO: Key Laboratory of Dark Matter & Space Astronomy
DAMPE ( Launch in 2015)

_ — NAO: Long Slit Spectrograph ( prototype, 3M USD, PI Sen Wang)

J

o )
— Team:

—CAS: PMO, NAO, Xi’an Institute of Optics & Precision Mechanics
— Universities: USTC. NJU. XMU. Tsinghua Univ. ...

— International Collaborations
we anticipate collaborations from ( e.g. University of Leicester, UK ; D¢
Paris Observatory, France etc.)
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Team Members in China
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UV Emission Mapping for IGM &

Nearby Galaxies
First look at accretion, feedback & WHIM
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Welcome you to join us |
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