
    
      Fig. 3. 
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Same as Fig. 1 but for the RVs of α Cen B.



    

  
    
      Fig. 5. 
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2010 RVs of α Cen B as measured on three different spectral lines with wavelength 5602.91 Å (top panel), 4337.05 Å (middle panel) and 4173.93 Å (bottom panel). The median RV error on these spectral lines is 8.7, 8.9 and 10.0 m s−1, respectively. Each panel is divided in two, on the left we show the RV of the line as a function of time, and on the right, the correlation of the RV of this line with the RV derived using all the spectral lines. In 2010, α Cen B is activity and the signal seen in the RV of all the lines is mainly due to activity. Therefore, a strong correlation between the RV of a spectral line with those RVs implies that the line is strongly affect by activity signals.



    

  
    
      Fig. 7. 
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Comparison of the 2010 RVs of α Cen B as derived when using all the spectral line (in black), when using lines for which the correlation between their RVs and the RV of all the lines is strong (in red) and when using lines for which the correlation is weak (in blue). The blue and red selections of lines can be see in Fig. 6. We highlight as well, in the title of each subplot, the number of lines used in each selection, and by how much those lines contribute to the RVs derived using all the spectral lines available. We clearly see that by selecting lines that are strongly correlated or not with the activity signal, we are able to boost the activity signal seen in the RVs by a factor of 2, or mitigate it by a factor of 1.6.



    

  
    
      Fig. B.2. 
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RVs of τ Ceti derived only using the spectral lines with wavelength longer than 5000 Å (left panel), shorter than 5000 Å (middle panel) and shorter than 5000 Å plus a quadratic drift fitted to the residual RVs to remove low frequencies (right panel). This quadratic drift corresponds to a small variation of the RVs of less than 1.5 m s−1 over 11 years. It is clear that spectral lines with wavelengths longer than 5000 Å induce significant signals at periods between 100 and 1000 days. This is certainly due to telluric and micro-telluric lines affecting the red part of the spectrum.



    

  
    
      Fig. C.1. 
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Left panel: wavelength solutions used for the 2010 data of α Cen B, for spectral order 38. As we can see, those wavelength solutions are not stable on the edges of order 38. Top right panel: RV measured on the 4999.51 Å Ti line that falls on pixel 3800 of order 38 (red vertical dashed line in the left panel). In green, we show the RVs as measured when using the wavelength solutions shown on the left panel. In red we show the RVs derived when using a unique wavelength solution. As we can see, the non-stability of the wavelength solutions on the right edge of spectral order 38 induces night-to-night RV offsets of ∼15 m s−1, which is mitigated when using a unique wavelength solution. Bottom right panel: correlation between the RV of the 4999.51 Å Ti line and the RV derived using all the spectral lines. As we can see, the correlation is significantly stronger when we use the RVs derived using a unique wavelength solution.



    

  
    
      Fig. C.2. 
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Ratio between the standard deviations of the RVs of each spectral line measured using one wavelength solution and using a wavelength solution every night. As we can see, on the edges of the HARPS CCD, which corresponds to pixels smaller than 1000 and larger than 3000, our new RV extraction procedure using only one wavelength solution give RVs for which the standard deviation is smaller than when deriving the RVs using a wavelength solution every night.



    

  
    
      Fig. C.3. 
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Same as Fig. 1 but for the RVs of α Cen B using only one wavelength solution.



    

  
    
      Fig. C.4. 
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Histogram of the absolute night-to-night RV offsets measured on the 2008–2012 data of α Cen B. In green, we represent the night-to-night offsets as measured in the RVs from the HARPS DRS, and in red we show the same offsets obtained from the RVs derived using a unique wavelength solution. As we can see, the RV standard distribution of the red histogram is smaller, proving that the night-to-night offsets are reduced by our analysis.



    

  
    
      Fig. D.1. 
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Drift of HARPS as a function of time measured on the Th-Ar spectra taken each night to derive the wavelength solution of the detector. Each subplot represents the drift in RVs measured on the Th-Ar emission lines falling in different regions of the HARPS detector. The HARPS detector is cut into 24 regions, 16 corresponding to the blue CCD shown with a blue background (pixel 0–1024, 1024–2048, 2048–3072, 3072–4096 and orders 0–12, 12–24, 24–36 and 36–47) and 8 corresponding to the red CCD shown with a red background (same separation in pixel but for order 47–60 and 60–72). The main feature that we see here is the huge RV offset on JD = 2457174 (1st of June 2015), which is induced by the change of the HARPS fibres from circular to octagonal.



    

  
    
      Fig. D.2. 
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Same as Fig. D.1 but here we zoom on the instrument offset happening on JD = 2453390 (19th of January 2005).
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