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Abstract.Abstract. The high-frequency (> 20 GHz), bright flux density (> 200 mJy) radio population is dominated by blazars, i.e. compact Doppler-boosted objects, whose emission arises from knot-like synchrotron structures along 
the relativistic jet. Their polarization properties was so far poorly constrained at high frequency and results in literature are typically biased. Extending the characterization of polarization properties of radio sources to 
high frequencies provides invaluable information about magnetic fields and plasma in the inner and unresolved regions of relativistic jets. Furthermore, extragalactic radio sources are an important contaminant for the 
angular power spectrum of CMB (Cosmic Microwave Background) at multipoles l > 50 up to 150 GHz: their polarimetry is crucial to search for primordial B-modes, the footprint of inflation. 
We present high sensitivity multi-frequency and multi-epoch polarimetric observations of a complete sample of 104 compact extragalactic radio sources drawn from the faint (> 200 mJy at 20 GHz in total intensity) Planck-
ATCA Coeval Observations (PACO) catalogue, performed with the Australia Telescope Compact Array (ATCA) at 7 frequencies, between 2.1 and 38 GHz. We found that polarization spectra of single sources cannot be 
simply inferred from total intensity ones, as different synchrotron components dominate the different emissions. ALMA (Atacama Large Millimetre and sub-millimetre Array) observations extends the analysis up to 100 
GHz for a (complete) sub-sample of 32 objects.  We compute number counts in polarization at 20 and 100 GHz to a deeper level than available so far and provide forecasts for current and forthcoming  CMB experiments.
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SG –  Epoch Time allocated Frequencies # objects Region (J2000)

1 – 24/08/2016 3.0 h 97.5 GHz (4 spw) 14  (05:06:44 , -61:09:41)

2 – 22/09/2016 3.5 h 97.5 GHz (4 spw) 9  (06:35:46 , -75:16:16)

3 – 27/09/2016 3.5 h 97.5 GHz (4 spw) 9  (03:24:04 , -73:20:47)

+ Tot. int.
+ Pol.
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Fig. 1:  Polar plot showing the distribution 
of the complete PACO sample. The color 
identifying each subsample is the same 
adopted in the two tables on the right, 
which provide observational details. 

Fig. 2:  Spectra in total 
intensity and polarization, 
(linear and circular) 
polarization fractions and 
polarization angles for some 
objects selected from our 
sample.

ATCA (Australia Telescope Compact Array) observations

● Spatial configuration: H214 (*H75, hybrid and compact). 
● Resolution λ/b

max
≈ 5÷36 arcsec (without CA06) 

● Integration on source: at least 3 min (e.g. 2X1.5 min, at least 2 cuts at different hour angles)
● Sensitivity: ≈ 0.6 mJy (≈ 1 mJy for 2.1 GHz)
● Detection rates linear pol. (5 σ): ≈ 91%
● Detection rates circular pol. (3 σ): ≈ 53%

ALMA-Cycle 3 (Atacama Large Millimeter & submillimiter Array) oservations

● Resolution λ/b
max

≈ 0.3 arcsec;
● Integration on source: at least 5 min (up to  ≈ 12 min for SG2 and SG3 objects)
● Sensitivity: ≈ 0.04 mJy (down to ≈ 0.02 mJy for SG2 and SG3 objects).
● Detection rate: ≈ 97% (only 1 non-detection)

Goals of the observations:
● characterize the polarization properties of radio source populations in the 2.1-100 GHz frequency 

range with high polarization sensitivity;
● statistically study the physics of the synchrotron emission processes, the geometry of emission 

regions, the properties of magnetic fields, the matter distributions of the surrounding or outflowing 
matter;

● estimate the radio-source contribution to the CMB power spectrum up to 100 GHz in total intensity 
and polarization.

Epoch allocated time frequencies # objects region
Sep. 2014 21 h [5.5;38] GHz 53 b < - 75°

Mar.-Apr. 2016 26 h [5.5;38] GHz 51 -75° ≤ b < -65°

14 h 2.1 GHz 104 b < - 65°

July 2016* 5 h 33-35 GHz 35 b < -75°
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Fig. 3:  Spectra in total 
intensity and polarization, 
(linear and circular) 
polarization fractions and 
polarization angles for some 
objects selected from our 
sample.
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