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              Total pressure, density, and adiabatic exponent for the 1D model combined with the ⟨3D⟩z model. We marked the location of the transition between ⟨3D⟩z and 1D (black dot). In additition to the original 1D model (blue dashed line), we also show the values of the 1D model corrected for both the geometrical depth and density (red dashed line) and corrected for the depth alone (red dotted line).
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                Depth-dependent corrections for the geometrical depth, Δz, and corrections of the density, 1−pturb/ptot, in the 1D solar model (top and bottom panel, respectively). Furthermore, we show the turbulent elevation from Eq. (7) (dashed line in the top panel). The location of the optical surface is indicated (vertical dotted line).
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                a) Frequency residuals vs. frequency for two solar models in comparison with solar observations for a low-degree mode with l = 0. The differences are retrieved by [image: equation]. Shown are the 3D corrected model (black solid line), the standard 1D solar model (dashed lines) and a 1D model expanded with the turbulent elevation (dotted lines; see Eq. (7)). The height of zero differences is indicated (horizontal solid line). b) We also show the residuals for different modes scaled with Qnl resulting from a solar model corrected with 3D model (GGM: gas gamma model) published by (Rosenthal et al. 1999; black symbols) in comparison with our result for l = 0 (red solid line).
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                a) Similar to Fig. 5a, but showing 1D models without any geometrical depth corrections [image: equation], but with corrections in density and adiabatic exponent. b) Similar to Fig. 6a, but here the 1D models include the geometrical depth corrections [image: equation]. Note the differences in the ordinates. For comparison we also show the 3D model (black solid line) in both panels. See text for more details. 

              

    

  
    
      Fig. 10 
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              Top panel: similar to Fig. 5a, but showing models with different abundances. Shown are uncorrected 1D models (red lines) and 3D-corrected models (blue lines). The latter are the different 1D models, but appended with the same 3D model, which is why they converge towards higher frequencies and differ towards lower frequencies. We also note the low-frequency mismatch for the individual abundances. Bottom panel: differences in density compared to inferred ρ from observations (Basu et al. 2009). 
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              Frequency differences between ⟨3D⟩ models with different magnetic field strengths compared to non-magnetic case, i.e. δν = νXG−ν0G. We also performed a modified Lorentzian fit (dotted lines).

            

    

  
    
      Fig. 14 
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              a) Histogram of magnetic field strength determined from synoptic SOHO/MID maps for the ascending and declining phases (top and bottom panel, respectively). b) The integrated frequency shift, [image: equation] (Eq. (10)), vs. time for solar cycle 23. Both figures have the same colour-coding for time.
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