
    
      Fig. 3. 
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        Galactic disc SFR resulting from Model A after 11 Gyr of evolution projected onto the Galactic plane after the start of disc formation (see Table 1 and text for model details). The colour-coding indicates the SFR values in units of M⊙ pc−2 Gyr−1.

      

    

  
    
      Fig. 5. 
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        Present-day radial SFR profile predicted by Model A for different azimuthal coordinates (coloured lines). In both panels, the shaded light-blue area denotes the range of maximum and minimum SFR values at various galactocentric distances. Upper panel: predicted SFRs are compared with the visible-band observations presented in Guesten & Mezger (1982) and rescaled by Kennicutt & Evans (2012) to the total SFR of 1.9 M⊙ yr−1 provided by Chomiuk & Povich (2011), as indicated by the black solid line. Lower panel: red diamonds with error bars are observational data for the star formation profile from SNRs, pulsars, and HII regions normalised to the solar vicinity value (SFR/SFR⊙) from Stahler & Palla (2004). The dark-blue solid line represents the analytical fit of the SNR compilation by Green (2014) as reported in Palla et al. (2020) and Spitoni et al. (2021). The model predictions for different azimuths SFRϕ are divided by their respective solar vicinity SFR⊙, ϕ values.
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        Present-day residual azimuthal variations in oxygen, europium, iron, and barium abundance, respectively computed at different galactocentric distances for the multiple spiral structure of Model A in Table 1. The coloured solid lines indicate the variations at the co-rotation radii for the three spiral structures characterised by different pattern speeds with the same colour-coding as the dashed vertical lines of Fig. 6.

      

    

  
    
      Fig. 10. 
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        Temporal evolution of the oxygen abundance gradient after 3, 5, and 11 Gyr of thin disc evolution for different azimuth coordinates as predicted by Model A. The colour code is the same as in Fig. 6.

      

    

  
    
      Fig. 11. 
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        As in Fig. 1, but for spiral modes extracted from the spectrogram analysis of Model1 by Hilmi et al. (2020), which was based on the Buck et al. (2020) cosmological simulation. Different multiplicities are shown in each panel, as indicated. In each panel, the disc angular velocity Ωd(R) is indicated with the dotted line. In the two upper panels (with modes m = 2 and m = 4), we also show the resonances Ωp2(R) = Ωd(R)±κ/2 and Ωp4(R) = Ωd(R)±κ/4, which are indicated with solid and dashed black curves, respectively. In the lower two panels, the solid and dashed black lines were computed as Ωp1(R) = Ωd(R)±κ and Ωp3(R) = Ωd(R)±κ/3.

      

    

  
    
      Fig. 12. 
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        Present-day residual azimuthal variations in oxygen, europium, iron, and barium abundance, respectively, computed at 4, 6, and 9 kpc for Model1 by Hilmi et al. (2020), as introduced in Sect. 5.4, where the spiral structure is characterised by multiple modes of different multiplicity from 1 to 4.

      

    

  
    
      Fig. 13. 
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        Comparison of azimuthal variations in abundance gradients for oxygen, europium, iron, and barium predicted by Model A (first row) with models where the condition of transient spiral have been considered. Model A+C1 is reported in the second row, where the condition Ωs, j(R) = Ωd(R) is valid for all Galactic radii (co-rotation extended at all distances) during the last 100 Myr of Galactic evolution; Model A+C2 is shown in the third row, where the above-mentioned condition is only met for the last 300 Myr; and Model A+C3 is shown in the last row, where this condition is met for 1 Gyr. The colour convention of the lines is the same as in Fig. 6. The vertical lines indicate the corotations of Model A.

      

    

  
    
      Fig. 14. 
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        As in Fig. 7, but also for Model A+C1 (second row), Model A+C2 (third row), and Model A+C3 (last row), respectively.

      

    

  
    
      Fig. 15. 
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        Present-day residual azimuthal variations in iron computed at different galactocentric distances for the multiple spiral structures of Models A, A+C1, A+C1, and A+C3, compared with the metallicity variation found by Poggio et al. (2022) when analysing GSP-Spec abundances of Gaia DR3 (Gaia Collaboration 2023). Horizontal lines with the same colour indicate the 10th and 90th percentiles of the metallicity variation as computed by Poggio et al. (2022) at different galactocentric distances. In each panel, the shaded grey area indicates the region spanned by Poggio et al. (2022) data. In the zoom-in plot associated with the fourth panel, we report the Poggio et al. (2022) data, indicating the median metallicity for Sample A as a function of Galactic azimuth for different galactocentric distances (after the median metallicity of the stars for each ring has been subtracted).

      

    

  
    
      Fig. 16. 
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        As in Fig. 5, but for the Model A+C2.
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