
    
      Fig. 3. 
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        Stellar surface density at z∼0.3 for all the models. The host virial radius is indicated by the green dashed circle. “Reliable” satellite galaxies (see Section 2.5 for reliability definition) and field galaxies are marked with colored solid circles representing [image: equation]. Blue circles denote galaxies identified by both RCT and our particle-tracking method, while red circles indicate those identified as “reliable” only by our particle-tracking method, showing that RCT has lost them at any snapshot, thus preventing the study of the evolution of the subhalo properties.
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        Stellar-to-halo mass relation at z∼0.3 for the five CosmoRun models reaching z<1. Each galaxy is plotted as a single marker. Solid and dashed colored lines represent the mean value of stellar masses in each peak halo mass bin for each model. The gray dotted, dashed and dot-dashed lines are for dwarf galaxies in other cosmological zoom-in simulations at z = 0 (FIRE-2, Auriga and DC Justice League, respectively; Hopkins et al. 2018; Grand et al. 2021; Munshi et al. 2021). The solid and dashed black lines without markers are semi-empirical models for 0.2<z<0.5 with extrapolation to low-mass galaxies (Legrand et al. 2019; Girelli et al. 2020).
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        Quenched fractions of satellite galaxies of the CosmoRun target galaxy as a function of stellar mass for each CosmoRun model. Each model is represented by a colored line. In order to match with observations, here a satellite galaxy is defined as quenched if sSFR<10−11 yr−1. Due to a lack of host statistics, we used a common number of 50 snapshots from z<1, when our host halo is above the critical mass for virial shock formation in all models, up to z∼0.3, the last available snapshot for GADGET-3 and GEAR, to ensure a consistent comparison between models. Each marker represents the mean value across different snapshots for each mass bin, with error bars indicating the standard deviation. Markers have been slightly displaced for clarity, but they represent the same stellar mass bin. We compare our quenched fractions with observations of the LG (from Wetzel et al. 2015a updated with Putman et al. 2021 as in Samuel et al. 2022), as well as data from the “Gold” and “Silver” sample of the SAGA Survey (Geha et al. 2024) and findings from the ELVES survey (Carlsten et al. 2022). The cyan shaded region represents the SAGA host-to-host 1σ scatter. Additionally, quenched fractions from other cosmological simulations of Milky Way analogs are shown with gray dotted, dashed, and dash-dotted lines: FIRE (Samuel et al. 2022), AURIGA (Simpson et al. 2018), and the ChaNGa DC Justice League (DCJL) (Akins et al. 2021), respectively. We note that both the observational data and the simulations from other groups we compare against are at z = 0. Since the range used in our case to calculate the mean quenched fraction for each mass bin is between z = 1 and z∼0.3, our fq can be interpreted as a lower limit for the expected quenched fraction at z = 0.

      

    

  
    
      Fig. 10. 
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        Evolution of the same satellite as in Figure 9 across all the models. First row: Trajectory during their infall into the host halo. Second row: Evolution of the ram pressure (solid line) felt by the gas and the restoring force (dashed line) per unit area. Both lines begin when the satellite comes within [image: equation] and Prest is defined as long as the satellite contain gas. Third row: Evolution of the ratio of ram pressure to the restoring force per unit area. Gray horizontal dashed line marks Pram/Prest = 1. Fourth row: Comparison between the tidal and ram pressure radius, represented as dashed and solid lines, respectively. Fifth row: Ratio between Es and Eint to identify high velocity satellite-satellite encounter. Red horizontal dashed line marks the threshold [image: equation]. Sixth row: Evolution of the star-forming gas mass, defined as gas with nH>1 cm−3 and a temperature below 104 K. Seventh row: Evolution of the ratio Mgas/Mhalo, the 1% is marked as a red dashed line for reference. Eighth row: SFR evolution, usually named Star Formation History (SFH). Ninth row: Evolution of the stellar mass. Stellar mass loss serves as an effective tracer for tidal stripping in the ISM. Tenth row: Mass inflow rate evolution for studying the effect of strangulation. Gray background lines in rows six to ten represent the evolution of the same parameter for field galaxies with Mpeak>1010 M⊙ for each model. The time domain where snapshots are still not available for each specific code are indicated as a gray shaded region. Vertical dashed lines mark the pericenter passages for each model. The same plot for a sample of (intercode matched) satellite galaxies can be found at this link, where examples of galaxies of different masses and following more radial or more tangential orbits are provided.

      

    

  
    
      Fig. 11. 
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        Flowchart illustrating the decision-making process for determining which mechanisms contribute to satellite quenching. The process is described in detail in Section 3.4.3.

      

    

  
    
      Fig. 12. 
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        Same as Figure 8 but the color bars colored by the maximum restoring force during infall (top) and the quenching mechanism affecting each satellite (bottom). Whether a mechanism contributes to quenching is determined by following the process described in Section 3.4.3 and illustrated in Figure 11. We note that strangulation is found to be efficient for all satellites due to the virial-shocked halo; however, it is excluded here for clarity and we focus on the stripping mechanisms. If a satellite was quenched before any of the mechanisms became efficient, it is represented in olive color and labeled as quenched by other mechanisms, as the ones enumerated in Section 3.3. Satellites not affected by any stripping mechanism and still star-forming are shown in gray and labeled as unaffected. The open green square enclosing a single data marker in each panel indicates the same satellite across the different models and we compare its evolution in Section 3.4.2 and in Figures 9 and 10.

      

    

  
    
      Fig. 13. 
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        Venn diagram for each CosmoRun model analyzed in this paper showing the fraction of satellite galaxies affected by each of the mechanisms considered responsible for the stripping of the satellites’ gas. All satellites shown in Figures 8 and 12 are included. Please note that we found that strangulation affects all satellites by cutting off the replenishment of cold gas reservoirs; however, since it impacts 100% of the satellites, we do not include it to enhance clarity. Whether a mechanism contributes to quenching is determined by following the process described in Section 3.4.3 and illustrated in Figure 11. Below each diagram, we present the fraction of satellites quenched by other mechanisms not considered in our analysis (e.g., the ones described described in Section 3.3), along with the fraction of satellites that are unaffected by any mechanism and still star-forming, and the total number of satellites analyzed.

      

    

  
    
      Fig. 14. 
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        Comparison of intercode differences in the ram pressure experienced by satellites and their restoring pressure. Left: Ram pressure felt by satellites during their first pericenter as a function of pericenter distance. Right: Maximum restoring pressure of each satellite as a function of their peak halo mass. Each marker represents an individual satellite, while the colored lines denote the median values for each CosmoRun model in each bin, with the shaded regions indicating the median absolute deviation. The codes differ significantly more in the restoring pressure of each satellite than in the ram pressure exerted by the host CGM.

      

    

  
    
      Fig. A.1. 
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        Radial velocity maps for a single snapshot of a subhalo during its infall into the host halo for one of the codes. The white solid circle represents [image: equation], while the dashed green circles indicate [image: equation] and [image: equation]. We calculate the rate of inflowing gas in the [image: equation] sized shell at [image: equation] radii from the center of the subhalo. Left: Original radial velocity map before corrections. As our subhalo moves through the host CGM, CGM gas in the direction of motion will be observed as infalling gas with a negative radial velocity, while the gas it leaves behind will be seen as an outflow with a positive radial velocity. Center: Mock map showing how the radial velocity map would appear exclusively due to the effect of the subhalo's motion relative to the host CGM. Right: Radial velocity map after subtracting the radial velocity values from the mock map for all gas cells except those associated with the subhalo (i.e., cells with velocities relative to the subhalo <2σsub and within [image: equation]). After this correction, we can accurately identify the radial velocity of the gas relative to the satellite without introducing the effects of the CGM gas motion during its infall, allowing us to determine the subhalo's inflow mass rate during infall.

      

    

  
    
      Fig. A.2. 
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        Comparison between determination of satellite (bound) gas content and satellite inflows mass rate using both particle and grid approaches, plotted as blue and orange lines, respectively. Both approaches are described in Section 2.4 and Appendix A. The evolution of the properties for the same satellite identified across the different CosmoRun models is shown. Top: Trajectory in [image: equation] units. Center: Evolution of total and bound gas mass for the satellite, comparing bound gas content determined using both particle and grid approaches. Bottom: Evolution of the satellite's inflow mass rate, determined using both particle and grid approaches.
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