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MOTIVATION:
 ²  How compact are these extreme systems ?

²  What are the physical conditions in such extreme systems?

²  What is the nature of their radio emission?

²  Are they maximal starbursts?


UNDERSTADING STAR 
FORMATION AT ITS EXTREME 

REGIME


Daddi et al. 2010


High amounts of dust => High IR luminosity
Star formation is more efficient 
for extreme starbursts


Radiation pressure on dust as main 
feedback mechanism in dusty systems


Thompson et al. 2005; 
Barcos-Muñoz et al. 2015


The balance between star formation and feedback 
depends on the size of the star forming region


Eddington Limit for 
starbursts 


~ 1013 L¤kpc-2



EXPERIMENT:


²  VLA observations combining A, B, C and D array 
configurations


²  22 local (z < 0.065), most luminous U/LIRGs

²  Observed at C (4 -8 GHz) and Ka (26.5 – 40 GHz) band

²  ~40 min total on source

²  High resolution: 0.08” (40 pc @ 100 Mpc) and 0.4”

²  High sensitivity: 30 and 10 μJy/beam


Main Issues


Compactness
 Dust obscuration


Interferometer
 Radio frequencies


Karl G. Jansky Very Large 
Array 


FIRST SURVEY 
OF ITS KIND!


RESULTS:  FROM 33 
GHz OBSERVATIONS


U/LIRGs are extreme starbursts with high LIR, high dust 
obscuration, and are very compact. High resolution radio 
observations will help us address the following questions:


LIRGS: LIR[8-1000μm]>1011 L¤

ULIRGs: LIR[8-1000μm]>1012 L¤ 




CONCLUSIONS:


Sizes of radio emission are 
very compact, but we resolve 

them. They go from 50 pc up to 
1.7 kpc in radius, with most of 
the sources showing radii of ≤ 
100 pc. These are comparable 

to large GMCs!.


The nature of the radio emission 
for most of the sources is 

synchrotron, and some of them 
show a curvature in their 

spectrum due to change in optical 
depth between 1.5 and 33 GHz.


For the majority of our 
systems, the radio emission 

is originated in point 
sources, which is consistent 

with the compactness 
observed. 


Even though we observe the 
brightest U/LIRGs there is 

wide range of environments 
with 4 dex in SSFR (and SIR)




Most extreme systems are 
at least 2 – 100 times more 

extreme than Orion core


Most systems show 
ỦIR≥1013 L¤kpc-2 , the dusty 
Eddington limit, but are not 

maximal starbursts


AGN emission is not 
required to explain the high 
values of ỦIR that we derive


²  First high resolution, high sensitivity, 33 GHz 
survey of local U/LIRGs.


² The size of the active regions are very compact 
(≤ 100 pc). Comparable to large GMCs!.


² The nature of the emission is mostly 
synchrotron, and originated in point 
sources.


² Very extreme systems, but still not 
maximal starbursts.


MORE EXCITING 
RESULTS: ASK ME!


Barcos-Muñoz et al. in prep



