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Cold Molecular Gas vs. Galaxy Type

COLD GAS Survey 

Molecular gas traced by CO 1-0
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Blue Red

Galaxy Bimodal Color-Magnitude Distribution

Absolute magnitude at infrared 
l ~ stellar mass

Red Sequence

Blue Sequence

Green Valley

Minor Mergers : Milky Way and SGR Dwarf Spheroidal
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Major Mergers

Ultra-Luminous Infrared Galaxies - ULIRGs
102-103 times more luminous than MW in infrared
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Active Galactic Nuclei (AGN)

One Possible Large Galaxy Evolution Path

Major 
Merger

AGNStarburst �Red & Dead�
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Galaxy morphology vs Redshift

Conselice 2004 – HDF-N 

HST I814 filter

“At higher redshifts (early times) the fraction of 
bright galaxies that are peculiar in structure and 
morphology increases gradually at the expense 
of both spirals and ellipticals”

Madau & Dickenson 2014 ARA&A

Cosmic Star Formation Rate



4/18/19

6

Madau & Dickenson 2014 ARA&A

Cosmic SFR (Black) vs AGN (Red,Green,Blue)

Figure 1.1 from Galaxy Formation & Evolution, Mo et al.


