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Passive Galaxies in Radio-Source 
Fields at High Redshifts

•Radio-sources signpost some of the highly 
overdense regions in the early universe, in 
which the first massive galaxies are expected 
to have formed.

•Because we know the radio-source redshifts, 
we can target redshift ranges that allow the 
best separation of galaxies with old stellar 
populations from highly reddened star-
forming galaxies.
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TXS 2332+154 Field—Keck LGSAO K′ Image
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Results

• LGSAO imaging can give good results for determining 
morphologies of high-redshift galaxies.

• Some quite massive (≳ 2 × 1011 M⊙) galaxies were able to 
form virtually all of their stars very early, likely by ∼ 500 
Myr after the Big Bang, and apparently essentially 
directly from gas flows.

• These galaxies are compact, in extreme cases packing 
their ∼ 2 × 1011 M⊙ or so of stars into systems with Re = 
500 pc or less.

• The slightly less compact galaxies with old stellar 
populations generally have disk-like morphologies.



Questions and Future Prospects

• Are we over-estimating the masses? There are some 
reasons for believing that the IMFs for early generations 
of stars may be top-heavy. However, it is not clear that 
this will be a large effect for > 1011 M⊙ of stars.

• By what physical mechanisms did these extremely dense 
configurations form?

• How have these early massive galaxies been incorpor-
ated into the galaxies we see in the local universe?

• Is there any evolutionary relationship between the disk-
like galaxies with Re ∼ 2 kpc and the very compact 
galaxies with Re ∼ 500 pc?


