
    
      Fig. 7. 
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        Mass-outflow rates (lower panel) and outflow velocity (upper panel) as a function of distance. Colors show different runs, and line styles different halo mass bins. In all mass bins, the outflow rate and velocities are suppressed throughout the halo in TNG-CR with respect to the fiducial TNG case. In the Milky Way-mass range, the outflow rate is suppressed further in TNG-CR-NF, and the radial trend reverses, leading to larger velocities and outflow rates in the outer versus inner halo (≳0.5 R200c). TNG-Weak CR is typically intermediate between TNG and TNG-CR. We note, however, that the stellar masses are different in the CR runs as compared to fiducial TNG (see main text).

      

    

  
    
      Fig. 10. 
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        Comparison of spherically averaged radial profiles of the CR pressure (Pcr = ecr/3) between TNG-CR and an advanced spectral CR scheme (Girichidis et al. 2024). Solid, dashed and dotted curves correspond to M200c ∼ 1012, 1011 and 1010 M⊙ halos, respectively. In the Girichidis et al. (2024) simulations, the galaxies at the center of these halos have stellar masses M⋆ ∼ 1010.5, 109.5 and 108.5 M⊙, shown through the different black curves. Red curves correspond to TNG-CR profiles of galaxies matched with respect to stellar mass, while profiles of the halo-matched TNG-CR sample is shown in orange. Only for the solid red curve, we additionally plot the 16th–84th variation across the sample. The stellar mass matched sample, except for the least massive bin, roughly matches the black curves (within a factor of ∼1.5). The halo mass matched sample however is offset by much larger factors, owing to suppressed stellar masses at fixed halo mass.

      

    

  
    
      Fig. 11. 
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        Comparison of spherically averaged radial profiles of the CR pressure (Pcr; lower panel) and the ratio of nonthermal-to-thermal pressures (upper panel) between TNG-CR and other cosmological simulations: FIRE-2 and Auriga. Gray and black curves correspond to halos from FIRE-2, coral to multiple CR physics variations of Auriga halo 6 (Au6), and red (stellar mass matched) and orange (halo-mass matched) to those from TNG-CR. While the Pcr profiles are in broad agreement between TNG-CR and FIRE-2, the type of pressure support in these halos is significantly different: in TNG-CR, halos are dominated by nonthermal (thermal) support in the inner (outer) regions, largely independent of halo mass. In contrast, low (high) mass halos in FIRE-2 are almost always dominated by thermal (nonthermal) support. Results of Au6 depend on the CR physics, but profiles of pressure ratios are typically more qualitatively similar to TNG-CR than to FIRE-2.

      

    

  
    
      Fig. C.1. 
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        Similar to the bottom panel of Fig. 7, but normalized by the star formation rate of the galaxy, i.e., the mass loading factor. In all halo mass bins, values are larger in TNG-CR as compared to Fid. TNG. The added outflow driven by the presence of CRs thus boosts the mass loading factor, albeit with smaller mass-outflow rates since star formation rates as diminished.

      

    

  
    
      Fig. C.2. 
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        Similar to the bottom panel of Fig. 7, but the inflow rate of gas. In all halo mass bins, and at all galactocentric distances, inflow rates are smaller in TNG-CR as compared to Fid. TNG, signifying lower levels of gas infall through the halo and into the galaxy.

      

    

  
    
      Fig. D.1. 
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        A comparison of the stellar mass-(upper panel) and black hole mass-(lower panel) halo mass relation between simulations with varying values of [image: equation]. Lower values effectively result in weaker CR pressure support in the halo, yielding a more realistic SMHM relation. However, the growth of SMBHs is still suppressed in all cases, due to high CR pressures in the very center regions of star-forming galaxies.
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