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        Squared sound speed differences between helioseismic observations and predictions based on three models of the Sun from oscillation mode structure inversions. The errors along the y-axis are often smaller than the symbol size. The numerous small regions indicated by the horizontal bars along the x-axis represent the intervals in fractional radius over which the localised mode kernel averaging was done for the inversions. Models delivering perfect agreement with the solar oscillations would coincide with the dotted horizontal line. The vertical dashed line indicates the helioseismic derivation of the base of the solar convection zone. The agreement between the observations and the best model predictions has degraded since the era of Model S (Christensen-Dalsgaard et al. 1996), despite immense improvements in the description of the physics in terms of the equation of state, opacities, and transport of chemical elements in the solar interior, as explained in Christensen-Dalsgaard (2021). This downgrade is due to the adopted solar surface abundances measured by Asplund et al. (2021), who relied on 3D non-local thermodynamic equilibrium (NLTE) atmosphere models and their line predictions leading to a ratio of metals to hydrogen of Z/X = 0.0187 based on the solar calibration carried out in Buldgen et al. (2024), while LTE abundances from 1D atmosphere models from Grevesse & Noels (1993) were used for the older red curve from Model S. The blue curve results from averaged 3D NLTE-based abundances by Magg et al. (2022) leading to Z/X = 0.0225, and was computed by Dr. Gaël Buldgen relying on the physical descriptions adopted in Buldgen et al. (2023) and Buldgen et al. (2024). The figure was produced from data kindly made available by J. Christensen-Dalsgaard (red curve) and G. Buldgen (cyan and blue curves).
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        Illustration of the method used to deduce the near-core rotation frequency of a gravito-inertial mode pulsator. The upper panels show a section of the Kepler light curve of the γ Dor star KIC 8375138 (left) and the SPB star KIC 7760680 (right) as derived respectively by Pápics et al. (2015) and Van Reeth et al. (2015b) (blue dots). The amplitude spectra of the 4 yr light curve of these pulsators is overplotted (in black) and reveals a regular pattern of high-order dipole g modes of consecutive radial order (red dashed vertical lines). The lower panels show the measured period spacings of these modes as a function of the mode period (black dots connected by dashed black lines to guide the eye). The red solid line is a linear fit avoiding the trapped modes causing dips in the pattern. The slope of the linear fit is dictated by the internal rotation frequency, Ωrot, in the transition zone between the convective core and the radiative envelope, as deduced by Van Reeth et al. (2015a). The figure was reproduced from Chapter 1 in Van Beeck (2023) by Jordan Van Beeck.
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        HRD showing the position of more than 100 000 candidate (non-)radial oscillators discovered from the Gaia DR3 G-band light curves, colour-coded according to their dominant frequency. The thick lines indicate the borders of four instability strips for solar metallicity computed by Burssens et al. (2020) and Dupret et al. (2005a), enclosing areas where theoretically predicted g modes (solid red lines) and p modes (dashed blue lines) are expected for the chosen input physics of the models. The figure was produced by Dr. Joris De Ridder from data in Gaia Collaboration (2023b).

      

    

  
    
      Fig. 11. 
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        Comparison between the amplitudes of the dominant g-mode frequency in the Gaia BP and KeplerKp bands, whose maxima in the response functions occur at 517 nm and 640 nm, respectively. The left panel shows the results for the 309 γ Dor stars from Li et al. (2020b) with time series photometry available in the public domain of both surveys. The frequency deduced from the Kepler data was imposed on the Gaia DR3 data to produce this plot. The right panel shows the Gaia BP and RP (response curve peaking at 783 nm) amplitude ratios with respect to the one in Kp, plotted as a function of wavelength for the 23 γ Dor stars in the sample with an identified dominant prograde dipole mode explaining more than 50% of the total variance in the Gaia BP and RP light curves. The three values for each star are connected by a dotted line to guide the eye. The results for each star have been shifted slightly in wavelength for visibility reasons. The errors for Kp are smaller than the symbol size.
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