


-  Motivations to study the cosmological evolution of magnetic  
 fields in star-forming disk galaxies (SFG). 

-  Three-phase model of the evolution of regular fields in SFG. 

-  SKADS: simulations of total emission, polarization and  
    Faraday rotation in SFG.  

-  Summary: perspectives for the SKA. 



•  Local SFG: magnetic-field structure and mechanism of generation. 

•  Distant SFG: main population of galaxies observed at 1.4 GHz with the SKA at flux 
densities <0.1 mJy (Jackson 2004). 

•  Origin and evolution of magnetic fields:  
- The radio luminosity of SF galaxies is linked to the star formation rate (SFR)     
  and the magnetic field strength. 
- SFR in SFGs is high at large redshifts 

•  Models of the origin and evolution  
  of magnetic fields are needed  

  (SKA, ASKAP, MeerKat, EVLA).   



 First attempt to link the structure formation and evolution of magnetic fields in SFG. 

•  Cosmology: hierarchical structure formation 

•  Phase 1: primordial seed fields of 10-18 Gauss  
                 (before merging of dark matter halos: z<40). 

•  Phase 2: turbulent dynamo in a protogalaxy – Bturb ~ 2x10-5 Gauss in about a few 
     108 yr (during the merging: z~20-10). 

•  Phase 3: mean-field dynamo in the disk of a new born galaxy – Breg~10-5 G in a few   
                 109 yr (z~10).  
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  Structure: thin disk (h/R < 0.1). 

  Turbulence: SN-driven. 

  Initial configuration of magnetic fields in the disk: 
-  Amplitude of initial seed fields: rms of turbulent magnetic field of 20 microG. 
-  Structure of the field: magnetic spots of size ~100 pc (N~75,000). 
- Spots in action: with pitch angles between 15 and 25 deg (N~20). 
- Orientation of the regular field in the spots: random. 

  Evolution of the spotty configuration: 
-  Amplification of the regular field and growth of the ordering scale in a radial 
direction (Arshakian et al. 2009). 
-  Azimuthal ordering scale: ~1.5 faster than in radial direction. 
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•  R = 10 kpc 

•  InclinaCon = 60 deg 

•  SFR = 10 Msun yr‐1 

•  Bturb =  20 microG 

•  Breg = (0.06 – 10) microG 

•  Age: 0.5, 1, 2, and 13 Gyr 
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