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From the Rise of Metals to 

Water for Habitable Worlds

Science coverage will be broad:  highlight some of the goals
Å First Billion Years:
Å Protogalaxies
Å Galaxy evolution

Å Galaxy and blackholeEvolution
Å ISM probes for galaxies
Å Rise of metals

Å Nearby Galaxies & Milky Way:
Å Polarization
Å Feedback in galaxies
ÅWater transport

Å Planetary systems: formation & exoplanets
Å Dust disks
Å Gas disks
Å Exoplanetatmospheres

Å Solar systems
Å Small body census
Å Isotopes and origin of Earth water
Å Giant Planets



COSMIC DAWN - EARLY UNIVERSE - COSMOLOGY

ÅCollapse to form first stars and proto-galaxies

ïPrimordial cooling via H2 rotational lines

ïseeds of super massive black holes 

ÅCosmic chemical evolution of the Universe

ïFirst dust, rise of heavy elements and building blocks of 
life

ÅProperties of reionizing galaxies

ï3-D maps of the Universe

ï3-D clustering revealing fine-structure line intensities -> 
metallicity, UV fields

Big Picture topics 

already identified:

Vieira

Science Topics



Origins Space Telescope

2020 Decadal

8-15 m single aperture

6ð1000 ɛm (TBD)

4.5 K

Hubble Space 

Telescope

1990ð2025+

2.4 meter

0.1ð2.4 ɛm

260 K

James Webb Space Telescope

2018ð2028

6.5 meter

0.7ð28.3 ɛm

50 K

Vieira
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How do we probe the interstellar medium (gas and dust where stars are 

forming) in high redshift galaxies?

www.astrochemistry.org/p

ahdb/

Pope
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