

    


    
      Fig. 14. 
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        Evolution with cosmic time of the matter accretion rate onto star-forming particles (red lines) and of the matter accretion rate onto AGNs (blue lines) for our A3 and B4 models.

      

    

  
    
      Fig. 16. 
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        Top row: Evolving distribution function of radio power at 150 MHz from our simulated galaxies, in which only the radio emission from CRe injected by star formation is considered. Bottom row: Evolving distribution function of radio power at 150 MHz from our simulated galaxies, in which only the radio emission from CRe injected by AGNs is considered. The dotted grey lines in the top rows give the best-fit relation of observed data with LOFAR, in the same redshift bins, from Cochrane et al. (2023) (top) and Kondapally et al. (2022) (bottom).

      

    

  
    
      Fig. 11. 
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        History of the simulated cosmic star formation density (i.e. normalised for Mpc3 comoving) in our suite of simulations, as a function of cosmic time. The grey points with error bars show the observed cosmic star formation derived in Madau & Dickinson (2014).

      

    

  
    
      Fig. 10. 
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        Example of six different CR electrons spectra computed by our post-processing model, for different (random) variations of the combinations between gas density, magnetic field strength, redshift, and time elapsed since the injection of the initial power-law distribution of CRs. Such spectra are extracted from our tabulated list of spectra generated with the ROGER code and applied to compute the synchrotron emission from every cell in our simulated volumes in post-processing. Finally, we note that our approach neglects the spatial diffusion of cosmic rays, which is mostly negligible on the scales of interest here (this is addressed in more detail in Sect. 4).

      

    

  
    
      Fig. 7. 
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        Projected mean (CRe-weighted, only considering CRe from star formation) age of CRe since their last injection by star formation (in units of [Gyr]) across the entire simulated volume for our seven runs at z = 0.02.

      

    

  
    
      Fig. B.1. 
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        Maps of the total number of CRe (injected by shocks only, in units of [log10(NCRe)]) along the LoS of a 10 × 10Mpc2 zoomed region in our test runs, where we included all sources of feedback in the simulation (’baseline’ model, as in the main paper) or we switched off AGN feedback (’no AGN’) or stellar feedback (’no SF’), or both (’no SF no AGN’). The red circles identify regions in which obvious differences are visible between models, while the green lines show the direction for which we generated radial profiles of the number of CRe in Fig. A.4.

      

    

  
    
      Fig. B.4. 
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        Top panel: Distribution of radio spectral index between 1400 and 150 MHz for CRe injected by shocks, for our fiducial post-processing treatment of CRe spectra, for a 21.253 Mpc3 volume at z = 0. Bottom panel: Map of the ratio between the synchrotron radio power at 150 MHz For the same volume and epoch, computed assuming a fixed α = −2 for the momentum spectrum of CRe injected by shocks, and the power from CRe assuming their realistic spectrum as in Sect. 2.7.

      

    

  