
    
      Fig. 3. 
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        Number of photometric measurements of the δ Scuti stars in our dataset, as derived through the cross-matching process. More than 50% of the sources have photometric measurements across over ten bands.

      

    

  
    
      Fig. 5. 
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        Posterior density plots indicating the range and relative likelihood (left) and trace plots showing the values of each parameter over the course of iterations (right) of μ, E(B − V), α, and M0. In the upper two panels, each color represents a distinct δ Scuti star; in the lower two panels, each color corresponds to a different photometric band. The stability of the distributions indicates that the chains have achieved satisfactory convergence.

      

    

  
    
      Fig. 7. 
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        Comparison of the P − L relations’ slope (α) and intercept (M0) of this paper with those from Laney et al. (2002), McNamara (2011), Ziaali et al. (2019), Jayasinghe et al. (2020), Poro et al. (2021), Barac et al. (2022), and Poro et al. (2024). Our results align well with previous investigations.

      

    

  
    
      Fig. 10. 
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        Comparisons of the residuals of the distance modulus derived from Bailer-Jones et al. (2021) with our posterior distributions (left) and with Gaia DR3 (right).

      

    

  
    
      Fig. 11. 
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        Violin plots depicting the prior and posterior error distribution for the distance modulus (left) and E(B − V) (right). The substantive depression in posterior distribution peaks relative to prior distributions shows a great error mitigation, particularly in measurements with larger initial uncertainties.

      

    

  
    
      Fig. 12. 
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        Estimation of E(B − V) utilizing multiband P − L relations of δ Scuti stars on held-out test sources. Blue, orange, and green squares represent sources with 9, 10, and 11 photometric measurements, respectively. The x-axis shows the E(B − V) values derived from the 3D dust map from Green et al. (2019), while the y-axis displays the corresponding estimates obtained from the application of our model, using an uninformative color excess prior.

      

    

  
    
      Fig. 13. 
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        Contour plots for the joint posterior distributions of the distance modulus and E(B − V) for TMTS J00572464+5750191. The expected anticorrelation between extinction and distance is evident.

      

    

  
    
      Fig. 14. 
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        Comparison between the prior distance modulus distribution (derived from Gaia DR3) and the posterior distribution, demonstrating a substantial improvement in the precision of the latter.

      

    

  
    
      Fig. 15. 
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        E(B − V) values between 1 and 3 kpc estimated from the dust map of Green et al. (2019) (left) and δ Scuti stars in our dataset (right). The size of each data point represents the distance to the source, with larger points corresponding to closer sources.

      

    

  
    
      Fig. 16. 
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        Intrinsic scatter in the P − L relation (blue) and P − L − Z relation (red) as a function of wavelength. Incorporating metallicity appears to reduce the intrinsic scatter at longer wavelengths.
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