
    
      Fig. 3. 
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        A1689 radial profiles: upper left: X-ray surface brightness (XMM-Newton); upper right: X-ray spectroscopic temperatures (XMM Newton); lower left: SZ Compton y (Planck + ACT); lower right: Mean tangential shear (Subaru Suprime-Cam and CFHT MegaPrime/MegaCam). All of these 1D profiles will be used as inputs separately for single-probe analysis, or together for our joint multiprobe analysis.

      

    

  
    
      Fig. 5. 
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        Compton y profile and X-ray temperature profile of A1689. a) The gNFW pressure profile fitted to A1689’s X-ray data is projected and transformed into a Compton y parameter profile (dashed red) and convolved with the Planck + ACT PSF to produce a realistic mock observation (red). This profile is overplotted to the real y profile (black) extracted from Planck + ACT data. b) NFW joint X-ray and SZ analysis of A1689, X-ray temperature profile posterior distributions of 2 models: spherical and elongated (respectively in orange and light blue, model names 1-b and 1-c in Table 2). The results of the analysis as a posterior model distribution on the SZ y parameter and X-ray brightness profiles for both models can be found in the Appendix.

      

    

  
    
      Fig. 7. 
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        A1689 NFW joint analysis, fit to the tangential shear profile (black points). Corresponding fits to gas observables can be found in appendix. a) Joint X-ray and WL analysis results. X-ray 1D profiles (surface brightness and temperatures) as well as the tangential shear profile are fitted jointly for every PNT (Angelinelli or polytropic parameterization) and elongation combination (models 3-a through 3-f; see Sect. 4.3 and Table 2). b) joint X-ray, SZ, and WL analysis results (see Sect. 4.4). All gas observable profiles (SX, TX, Compton y) are fitted jointly with the tangential shear profile. The three joint X-ray, SZ, and WL results shown here include the elongation parameter (i.e., elongated models) and are either not integrating any non-thermal pressure (4-a hydrostatic; cyan) or one of our two models (4-b polytropic, red; 4-c Angelinelli, purple). We also display the simple joint X-ray and WL joint analysis (3-a; orange) for a visual comparison with the spherical case.

      

    

  
    
      Fig. 10. 
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        Einasto shape parameter α prior distribution over-plotted with its posterior distributions in two cases: weak lensing only analysis (model 2-b) and full joint analysis (X-ray, SZ, and WL joint analysis with elongation and polytropic non-thermal pressure support, model 4-d).

      

    

  
    
      Fig. B.1. 
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        A1689 joint X-ray and SZ, NFW joint analysis: fits to the X-ray brightness (left) and SZ y parameter (right).

      

    

  
    
      Fig. B.2. 
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        A1689 X-ray and WL, NFW joint analysis: fits to the X-ray observables.

      

    

  
    
      Fig. B.3. 
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        NFW joint analysis of A1689: corner plots featuring Angelinelli Non-thermal pressure to total pressure ratio αNT(0.5r200), los elongation e, concentration c200 and radius r200 (in Mpc). a) X-ray and WL joint analysis, b) full joint X-ray, SZ, and WL joint analysis.

      

    

  
    
      Fig. B.4. 
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        A1689 joint X-ray, SZ, and WL, NFW joint analysis results: fits to the gas observables.

      

    

  
    
      Fig. B.5. 
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        joint X-ray, SZ, and WL joint analysis results: total A1689 data set fitted with the Einasto density profile in the elongated case with polytropic non-thermal pressure. The mean tangential shear profile also features the result for the Weak Lensing only Einasto analysis.

      

    

  
    
      Fig. B.6. 
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        Comparison of the recovered values for the non-thermal pressure fraction, [image: equation], and elongation, e, obtained by fitting 4×2 sets of profiles drawn from the posterior predictive distributions of our multiprobe analysis of A1689. The top panel presents results from profiles generated using model 4-b, which implements the polytropic parameterization. These profiles were fit using both the polytropic (circles) and Angelinelli (squares) parameterizations in two analysis setups: joint X-ray and WL (blue) and joint X-ray, SZ, and WL (orange). The bottom panel shows the same procedure applied to profiles drawn from model 4-c, which follows the Angelinelli parameterization. The grey dashed lines and shaded regions indicate the median and 16th–84th percentile range of the posterior distributions for [image: equation] and e in models 4-b (top) and 4-c (bottom). These serve as reference values, representing the expected constraints from the full multiprobe analysis, against which the recovered values from the fits can be compared.
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