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1. Extended Abstract 
 
I will summarize the extragalactic science highlights obtained at the mm/submillimeter interferometric arrays around the 
world, mostly focusing on results from the Atacama Large millimeter/submillimeter Array (ALMA). ALMA is now the 
world’s premiere facility for millimeter/submillimeter astronomical observations, and since its first observations, ALMA has 
routinely delivered groundbreaking scientific results that span nearly all areas of astronomy and astrophysics.  
 
In the nearby universe ALMA is making high-resolution, large-scale, fully-sampled images of the molecular gas in galaxies, 
and it is mapping in detail the main dynamical components of all galaxy types in various mass ranges.  These maps will give 
the information on both parsec and kpc scales needed to explore the relationship between star formation, gas density and gas 
kinematics.  The small-scale structure of the molecular component will clarify the mechanisms of starbursts/AGNs in 
galaxies, and the associated feedback processes, such as outflows of molecular gas, bubbles and winds. 
 
In the distant universe, ALMA traces the redshifted emission from near and beyond the peak of the dust emission.  The 
observed continuum emission can be used to trace the dust mass and temperature, the dusty star formation activity, and also 
the ISM mass.  In addition to studies of the dust continuum emission, ALMA’s strength is in its capability to detect and 
image line emission from molecular/atomic gas, which is an important diagnostic to trace the cold/warm component in distant 
galaxies. Another advantage for ALMA, because of its superb sensitivity, is to determine the redshifts of dusty starburst 
galaxies by detecting one or more emission lines in the ALMA bands. The FIR atomic lines are tracers of the neutral/ionized 
medium, and they are redshifted to the ALMA bands. This allows us to study very high-z sources from the reionization epoch, 
possibly enabling us to study the first galaxies. 
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