
    
      Fig. 3. 
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        Sky distribution in Supergalactic coordinates of the catalogue of the galaxies used as flow tracers in this analysis. Symbol type indicates distance from the LG’s barycentre, and colour indicates velocity with respect to the spherical model shown as a red line in Figure 2. Units are in Mpc and km s−1. The blue line shows the Galactic plane.

      

    

  
    
      Fig. 5. 
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        Final density fields of the low-resolution box as chain 10 evolves. This chain has Feff = 411, so every Feff sample (going vertically down each column) can be considered as an independent sample. The circles highlight a few haloes that do not shift by much between consecutive samples, illustrating the substantial autocorrelation between samples separated by significantly less than Feff. We note that sample 0 (which occurs after one iteration of the HMC) is almost completely uniform because we start our chains from a uniform field. Visualisation here was done using pySPHViewer (Benitez-Llambay 2015).

      

    

  
    
      Fig. 7. 
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        Final density fields in simulation coordinates of evolution from four of our independent sets of initial conditions (each from a different chain). Each pane corresponds to a single set of initial conditions. Within each pane, the left column shows the full box and the right column the central 10 Mpc zoom box, while the two rows show orthogonal projections. The name at the top of each pane indicates the chain it came from (after C), and its sample index (after S). The visualisations are made using the Lagrangian Sheet density estimation method of the r3d package* (Powell & Abel 2015). The unit vectors of the Supergalactic reference frame are shown at the top right of each high-resolution panel. (* Since our two-grid initial condition layout is not a pure cubic grid, in particular, at the zoom-region boundary, we cannot use the recipe where every cube is divided into 6 tetrahedra as in e.g. Abel et al. (2012). Instead, we use a Delaunay tetrahedralisation to create the simplex tracers.)

      

    

  
    
      Fig. 10. 
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        Enclosed mass profiles in our simulations, centred on the Local Group’s centre of mass, on the Milky Way, and on M31. The lines indicate the posterior mean, and the shaded regions are the 1σ region of the ‘semi-independent’ sample set (see Section 3.3, we use this to avoid being affected by shot noise coming from thinning the chains).

      

    

  
    
      Fig. 11. 
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        LG region (a box of (2 Mpc)3 centred at the Milky Way) in some resimulations with Gadget-4. The blue dots indicate particles in the BORG simulations, and the orange dots indicate particles in the gadget re-simulations. Each panel indicates one simulation, with two projections being shown.

      

    

  
    
      Fig. 12. 
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        Filtered mass ratios of the Gadget resimulations compared to BORG (after applying the correction from Appendix C). Each symbol indicates a different set of initial conditions. For five simulations, we also show the result with higher Gadget resolution (with particle masses 64× smaller, softening 16× smaller and power included in the initial conditions to 4× smaller scale) in darker colours. Points referring to simulations with the same initial conditions but different resolutions are connected with a blue line.

      

    

  
    
      Fig. 13. 
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        Position differences of the M31 and MW analogues in the Gadget resimulations plotted against the same difference in the BORG simulations. The x-axis is the Sun-M31 axis, and y and z are R.A. and Dec. directions at the position of M31. As in Figure 12, pairs of symbols joined by lines refer to the five cases with an additional higher resolution Gadget resimulation.

      

    

  
    
      Fig. 14. 
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        Peculiar velocity differences between the M31 and MW analogues in the Gadget resimulations plotted component by component against the same quantity for the BORG simulations. The x-axis is the Sun-M31 axis, and y and z are oriented orthogonally in directions of increasing R.A. and Dec. at the position of M31. As in Figure 12, pairs of symbols joined by lines refer to the five cases with an additional higher resolution Gadget resimulation.

      

    

  
    
      Fig. 15. 
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        Comparison of the density fields of the LG when integrating the same initial conditions (C6 S1530) with the BORG zoom particle-mesh scheme used in our Markov chains, with Gadget at the same mass resolution (particle mass of m = 1.5 × 108 M⊙ and softening of b = 10 kpc), and with Gadget with a higher resolution (m = 2.4 × 106 M⊙, b = 0.56 kpc).

      

    

  
    
      Fig. A.1. 
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        Our assumed circular velocity curve for the Milky Way, together with a band showing the 1σ scatter in the posterior distribution of ΛCDM models constrained by the observational data points shown, with their adopted error bars, in orange, red, and green. The solid blue curve is the mean of the posterior circular velocity distribution at each radius. The error bar of the Callingham et al. (2019) estimate is diagonal since they estimated the virial mass and a lower mass results in a lower virial radius.

      

    

  
    
      Table C.1. 

      Simulation settings used for the halo mass bias correction.

      
        


	
	BORG
	Gadget





	Particle mass
	1.5 × 108 M⊙
	1.5 × 108 M⊙



	Box size
	40 Mpc
	40 Mpc



	Resolution
	Cell size: 78.125 kpc
	Softening: 10 kpc/h



	Timestepping
	40 steps
	> 1000, adaptive
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