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        Star formation rate surface density map of NGC 1097 (ΣSFR in units of M⊙ yr−1 pc−2). We present the limits of the nuclear disc defined in this work (Table 3; solid black contour) and the ring region from which we extract the representative spectrum in dashed black contour (see illustration in Fig. 2). Additionally, we present the ΣSFR = 2×106 mask (solid-white countour). The mask is limited to the star-forming ring. Since we are interested in the oldest stars that belong to the nuclear disc, masking the active star-forming regions will not affect our methodology.

      

    

  
    
      Fig. 5. 
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        Stellar masses as a function of bar ages. We consider the stellar masses from the S4G survey, obtained with the 3.6 μm band (Muñoz-Mateos et al. 2015) and the bar ages derived in this work. We bootstrapped our sample 1000 times to robustly estimate the Pearson correlation coefficient and the p-value, with associated uncertainties. Lastly, we display the mean errors in the bar age and stellar mass estimates (black circle). As discussed in Muñoz-Mateos et al. (2015), the main source of error in the galaxy stellar mass comes from errors in distance estimates, which translate to ±0.32 dex error in mass. Contrary to downsizing predictions, we find no correlation between the two properties, with a weak Pearson coefficient of r=−0.180±0.007 – illustrated by the dotted line.
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        Nuclear disc size normalised by galaxy size with respect to bar ages. We present the nuclear disc size normalised by the galaxy size (see Tables 1 and 3) for different bar ages. Additionally, we display the linear regression for 1000 bootstrap repetitions, with the Pearson coefficient value of r = 0.600±0.004 and p-value = 0.029±0.003. From this result, it is clear that older bars tend to host larger nuclear discs, while younger bars have smaller ones. This is consistent with the scenario in which nuclear discs grow with time, following the inside-out evolution context proposed by Bittner et al. (2020).

      

    

  
    
      Fig. 10. 
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        Galaxy star formation properties with respect to bar ages. We investigate how the bar ageing is related to the star formation of the host galaxy. Left: Main sequence offset (ΔMS – values from Leroy et al. 2019) of the host galaxy with respect to the bar age. Positive values of ΔMS indicate the galaxy is bursting; Negative values indicate quenching. Additionally, we bootstrap our sample 1000 times, in the grey-shaded area, finding a correlation coefficient of r=−0.699±0.003, with p-value = 0.007±0.001. The strong correlation between star formation of the host galaxy and bar ageing is in agreement with the scenario in which bars aid the quenching of the galaxy. Right: Main sequence of galaxies defined in Leroy et al. (2019) (i.e. the sSFR with respect to the galaxy mass). We show their entire sample in a grey density map, while highlighting our sample colour-coded according to bar age, contextualising our results.

      

    

  
    
      Fig. 11. 
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        ΣSFR in the nuclear disc with respect to bar ageing. We present the measured median ΣSFR in the nuclear disc region (as defined in this work; see Table 3) for different bar ages, finding a strong anti-correlation (r=−0.791±0.003 and p-value = 0.0011±0.0003). This demonstrates that, as the bar ages, the nuclear discs tend to form fewer stars.

      

    

  
    
      Fig. 12. 
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        HI mass of the host galaxy with respect to bar ages. We present the mass of neutral hydrogen from Gadotti et al. (2019), based on the 21 cm line fluxes available from LEDA (see Table 1), finding a weak trend between HI mass and bar age, with r = 0.463±0.007, which is not statistically significant, with p-value = 0.151±0.007. This weaker anti-correlation indicates that even though the bar can aid in the quenching of the host galaxy, the gas of the host galaxy is not completely exhausted, but star formation is less efficient (e.g. Saintonge et al. 2016; Bacchini et al. 2019; Pessa et al. 2022).

      

    

  
    
      Fig. 13. 
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        Extrapolated bar fractions for different redshifts from this work. Based on Fig. 4, we display our cumulative distribution (dashed grey histogram) and normalise it by the observed bar fraction in the Local Universe in studies that consider both weak and strong bars (0.67; e.g. Eskridge et al. 2000; Menéndez-Delmestre et al. 2007; Marinova & Jogee 2007). With this, we derive the extrapolated bar fraction over time in our sample (green dots). Additionally, the shaded green region accounts for the systematic error in our bar age measurements of [image: equation]. With the grey error bars, we also display the likely ranges in the cumulative distribution considering this systematic error as well. We compare our results with the observed bar fraction from different works, finding a remarkable agreement with works that consider both weak and strong bars.

      

    

  
    
      Fig. A.1. 
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        Downsizing and bar formation for different mass measurements. As in Fig. 5, we compare the stellar mass of the host galaxy with respect to bar ages, considering values from Leroy et al. (2019) in the upper panel, and Querejeta et al. (2015) in the bottom panel. For the three different mass measurements we consider in this work, we find no significant correlation between stellar mass and bar ageing.

      

    

  
    
      Fig. B.1. 
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        Individual measurements of bar age of the low-SF sample. Following the de Sá-Freitas et al. (2023a) methodology, we define the bar age as the moment at which the SFH of the nuclear disc (dashed blue line) overcomes the SFH of the main disc (dot-dashed green line). Additionally, based on the tests performed in de Sá-Freitas et al. (2023a) and here, we estimate the systematic measurement error of [image: equation].

      

    

  
    
      Fig. B.2. 
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        Same as Fig. B.1, but for the high-SF sub-sample.
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