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Main open questions : 
- strength and structure (profile, power spectrum, ..) 
- formation, amplification, evolution 
- connection to other physical parameters (density, temperature, …) 
- connection to large scale structure 
- link to relativistic particles (propagation, reacceleration, ..) 

Clusters of galaxies: 
being the largest systems in the Universe, they represent an ideal 
laboratory to test theories for the origin of extragalactic  
magnetic fields 
 
Most of what we know about extragalactic magnetic fields derives 
from radio observations : 

1 - Synchrotron emission  (direct measurement) 

                 a- total intensity  field strength –equipartition    

                 b- polarization  field orientation and  degree of ordering  
 
                             2 - Faraday rotation (indirect measurement) 
                                         field strength ll and structure                      

magnetism KSP of modern rt 



Example of RM  
 
A194 : 
     VLA around 1.4 GHz – 4 IF 
      SRT at 6.6 GHz 
 
(SMOG, Murgia et al.) 

 



SKA 1 

SKA 2 

SKA-LOW: 50 – 350 MHz                      SKA-MID  Band1: 0.35 – 1.05 GHz  

                                                                                     Band2: 0.95 – 1.76 GHz 

                                                                                     Band3: 1.65 – 3.05 GHz 

                                                                                     Band4:  2.8 – 5.18 GHz 

                                                                                     Band5:  4.6 – 13.8 GHz 

SKA : Largest and most sensitive radio telescope (cm) 
Up to 1 million m2 collecting area distributed over 
a distance of 3000 km on large frequency range 
                                               (70 MHz – 10+ GHz) 



Sensitivity Resolution 

Survey speed 



http://pos.sissa.it/cgi-bin/reader/conf.cgi?confid=215 

Science book 2015 
 

2000 pages, 135 chapters, 1200 authors, 8.8 kg 
 

https://www.skatelescope.org/wp-content/uploads/2015/09/P9110058.jpg




+ altri argomenti 



Instrument Frequency Field of View Resolution Sensitivity 
 

SKA1-MID 
Band 2 
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Band 2-3 
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Band1 

1-1.7 GHz 
 
 
1- 3 GHz 
 
 
 0.35–1 GHz        

All sky 
 
 
4000 deg2 

 
 
20 deg2 

~ 2'‘ 
 
 
~ 1'' 
 
 
~ 3” 
 

~4 μJy/beam 
 
 
~75 nJy/beam 
 
 
~0.2 µJy/beam  
 
 

SKA1 Polarization Surveys 
 
 

RM Grid: 107 sources  ~300 /deg2 

high precision magnetism from pc to Mpc 
 
Polarization of faint objects 
Polarization of radio halos 
Polarization in filaments and cosmic web 

 



Coma Cluster  
Bonafede et al. 2010 

Magnetic field 
- Strength 
- Structure 
- Radial decline 

 
Currently with 7  
sources 
SKA  1000 souces 
Many clusters 
Distant clusters 



Polarization in Radio Halos :  
       expected with turbulent magnetic field 
         need SKA to detect 

Govoni et al 2013 

Vacca et al 2010 

Cosmic web 
    



SKA1 Continuum Surveys 
 
  
Instrument Frequency Field of View Resolution Sensitivity 

 

SKA1-LOW 
 
 
SKA1-MID 
Band2 
 

50-350 MHz 
 
 
 1-1.76 GHz 
 
 
         

All sky 
 
 
All Sky 
 
 

~10” 
 
 
~5” 
 
 
 

~20 µJy/beam 
 
 
~5 µJy/beam 
 

Cassano et al.  

2015 

Detection at high z, 
Statistical studies halos, relics, 
                    minihalos 
Correlations, 
Link to cluster dynamical state 
          and parameters 



Thanks 


