
    
      Fig. 3 
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        Example of the GP modeling for a single source. Top: time series photometry for this star; red shades denote the confidence intervals for the GP model, shaded black line denotes the median trend with corresponding confidence interval in gray. Gray and black points are masked and accepted points, respectively. Bottom panels: phased light curves for the star without (left) and with (right) the median trend correction applied. Colored regions are the confidence intervals for the Fourier fit.

      

    

  
    
      Fig. 5 
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        Distribution of VarZoo and GP candidates in likelihood, amplitude, and period space. Left: likelihood and amplitude distribution of the VarZoo sample; the color of the bins denote the average vote score. Middle: distribution of likelihood and amplitude of the VarZoo sample and GP candidates; gray points indicate GP candidates, cyan points are the Varzoo sample, with the Orange contours indicating the density of VarZoo sample in the presented space. Right: log P and amplitude distribution; dotted black lines indicate the selection borders for Mira variables.

      

    

  
    
      Fig. 7 
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        Comparison of different P-L relations and catalogs. Top: distance distribution of our sample using the P-L relations from Sanders (2023) using MW Miras (orange) and LMC Miras (green). We also show the distance distribution of matching Miras from Matsunaga et al. (2009, pink) and S22 (purple), also using the P-L relation using LMC Miras from Sanders (2023) adopted in this study. Bottom: period distribution of different catalogs. We show our final sample (green), the S22 catalog (purple), Matsunaga et al. (2009) catalog (pink), and the OGLE/VVV Mira catalog from Nikzat et al. (2022). We added two tentative peaks for the period distribution as vertical gray lines.

      

    

  
    
      Fig. 10 
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        CMD using H and Ks of Miras in our sample. Top: CMD of O-rich Miras. Bottom: CMD of C-rich Miras. Both panels include a sample of stars from VVV as gray points, with the corresponding density contours in green. In this CMD, the extension of C-rich Miras to redder colors is clear.

      

    

  
    
      Fig. 11 
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        Three-dimensional distributions of Miras in the MW. The position of O-rich stars in our sample is shown in circles color-coded by period. C-rich stars are included as red ticks. We over-plot the Miras from OGLE project presented in Iwanek et al. (2022) with the distances reported in Iwanek et al. (2023) as gray dots. The Sun is located at (X, Y)=(0,0), and marked with a yellow dot, and the Galactic center is marked with a red cross at (X, Y)=(8.34,0). Log-periodic spiral arm segment fit of the local arm based on VLBI trigonometric parallaxes of high-mass star-forming regions by Reid et al. (2019) is represented with a turquoise-colored section. The thick lines represent qualitative logarithmic spiral arm fits from Minniti et al. (2021), with the thin dashed lines marking the 1σ arm widths reported in Reid et al. (2019) (Sct-Cen arm, blue; Sgr-Car arm, orange; Perseus arm, black; Outer arm, purple). The line of nodes of the Galactic warp model by Skowron et al. (2019) is also shown for reference (dotted gray line). The bottom panel shows the XZ view of the Mira distribution in the MW.

      

    

  
    
      Fig. 12 
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        Correlation between stellar counts and extinction. We make equally spaced bins using the Galactic longitude and show the average extinction in the Ks band (red) and the logarithm of the number of Miras per bin (light green).

      

    

  
    
      Fig. 13 
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        Histograms of galactocentric distance (RGC) binned by age. Top and middle panels: radius of stars in the Galaxy binned by age. The age range decreases from top to bottom and left to right. Dashed black lines represent the Gaussian mixture model fitted to the distribution. Individual components are presented as bold black lines. Bottom: full histogram of galactocentric distances for the full sample (black) and the O-rich Miras with periods under 400 days (blue).

      

    

  
    
      Fig. 14 
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        Projection of our Mira sample in Galactic Y versus Z coordinates. Circles represent Miras color-coded by their estimated age; We include the classical Cepheids samples from Skowron et al. (2019, green polygons) and Minniti et al. (2021, blue squares). We include only sources in the respective samples inside the region −15 kpc ≲ Y ≲ −5 kpc and −1.5 kpc ≲ Z ≲ 1.5 kpc.

      

    

  
    
      Fig. 15 
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        Rotation curve in proper motion space. O-rich Miras in our sample are shown as circles color-coded by age. Pink contours show the density percentiles. The dashed line represents a model of the rotation curve from Mróz et al. (2019) as seen for a line of sight through the Galactic center.

      

    

  
    
      Fig. 16 
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        Histogram of PMs for stars consistent with the NSD position. Left: histogram of longitudinal proper motions. Green lines correspond to Miras with periods in the range 100 days≤P≤250 days and orange to P≥450 days. The Galactic center has μℓ=−6.41 mas yr−1. Right: same as left panel for μb.
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