
    
      Fig. 7. 
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        Comparison between the solar RVs reduced using the old HARPS-N (blue) and the new HARPS-N DRS (orange). Top panel: weighted rms for each chunk of RV data of 50 days, which corresponds to two solar rotations and therefore include activity signal. Orange and blue bars correspond to the weighted rms measured on the new RVs and on the old RVs, respectively. The number for each chunk corresponds to the improvement in weighted rms brought by new DRS (in percentage). Second panel: solar RVs as derived by the old and new HARPS-N DRS. The blue and orange lines correspond to a smooth version of the calcium activity index variation linearly fitted to the RVs, to remove the strong long-term correlation between RVs and the log([image: equation]), and thus to mitigate the contribution from the solar magnetic cycle (see text). The colour scale for the new RVs corresponds to the S/N of the measurements. We note that we lost a significant amount of data around BJD = 2458100 (December 2017) due to a damaged fibre (see text). Third panel: difference between the new and old solar RVs, for which a long-term trend is clearly visible. We highlighted with red and green vertical lines the significant discrepancies in those RV differences. The red lines correspond to problems in the old DRS RVs, while for the green vertical line, it is not clear if the correct RVs are the ones derived with the old or new DRS. Bottom panel: generalised Lomb-Scargle periodogram of the residuals after removing the long-term trend observed in the RVs. The small inset shows a zoom around the periods 10–30 days to highlight stellar rotation.

      

    

  
    
      Fig. 10. 
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        Top: correlation between the RVs and the log([image: equation]) for long-term variations, which in this case means that the time series were smoothed using a 30-day rolling average. Bottom: correlation between the short-term variations, meaning the raw time series minus the smoothed ones. In the legend, we show the values for the R Pearson correlation coefficient for the new and old solar RVs.

      

    

  
    
      Fig. B.1. 
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        Derivation of the wavelength solution for the thorium calibration HARPN.2017-03-25T16-47-52.890.fits using the drift map method with the frame HARPN.2017-11-12T15:39:58.405.fits selected as a reference. Top: first, we measured the drift of all the thorium lines between those two calibrations. Each thorium line is represented as a dot with a size proportional to the error in drift and colour to the drift measured. We note that the thorium lines have been represented at their exact location on the detector using the localisation of the orders (grey dotted lines). Bottom left: then, we fitted a smooth two-dimensional polynomial on the measured drift of all the thorium lines. The corresponding wavelength solution was obtained by shifting the reference wavelength solution with the fitted two-dimensional polynomial. Bottom right: measured drift on the thorium lines between the thorium calibration and the reference before adjusting the two-dimensional polynomial (top) and after fitting for it (bottom). As we see, the χ2 of the two-dimensional polynomial fit is close to one, and the residuals show a scatter, which was measured with the MAD, which is significantly reduced.

      

    

  
    
      Fig. C.2. 
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        Left: slope measured on the RV drift of all the thorium lines used in the old (blue) and new (orange) DRS. Middle: Pearson correlation coefficient between the RV drift of each thorium line and the thorium flux ratio (see Fig. C.1). Right: rms of the RV drift residuals when subtracting the measured linear drift, divided by the median error in RV. For each subplot, the red vertical dashed lines correspond to the cut-offs used to reject thorium lines showing strong systematics (±10 m s−1 yr−1 for slope, ±0.3 for Pearson correlation coefficient, and < 1.5 for RV residual rms over error in RV). The black histogram corresponds to the selection of lines used 99% of the time, and the orange one corresponds to the final selection used in the new DRS after rejecting lines using the different cut-offs.

      

    

  
    
      Fig. C.3. 
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        Position of the thorium lines used by the old (blue) and new (orange) DRS as a function of their position on the detector. We note that the position in dispersion direction is in pixels, and the position in the cross-dispersion direction is in echelle order number.
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