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Abstract
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The goal of our program is to study the structure of star-forming regions during the
peak epoch of galaxy assembly, the cosmic era encompassing the first 10 billion years
of the Universe. This epoch is characterized by rapid formation of both stellar masses
(i.e., star formation) and the rapid growth of supermassive black holes (i.e., massive
black hole accretion, which appears as active galactic nuclei or AGN). Understanding
the co-evolution of these phenomena in this cosmic epoch is, therefore, key to
breakthroughs in galaxy evolution study. We have developed a new technique to
independently capture the spatial distributions of star-forming regions and the site of
AGN with an unprecedented, milliarcsecond resolution, corresponding approximately to
a 200-parsec scale (650 light-year) at a distance of 10 billion light-years by combining
radio and submillimeter observations. Early results from the application of this technique
indicate that the AGNs are located within the compact regions of gas-rich, heavily
obscured, intense nuclear star formation. This is consistent with a picture of in situ
galactic bulges and SMBH growth and may represent the dominant process regulating
the bulge - SMBH relationship through which all massive galaxies may pass. We are
vigorously pursuing additional observations across the electromagnetic spectrum using
best-in-class facilities worldwide to apply the technique developed in this work to

definitively constrain the in-situ star-formation/AGN co-evolution picture.
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