
    
      Fig. 3 
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        Time-series and GLS periodograms for activity diagnostics derived from HARPS spectra. Rows 1–4: time series (left panels) and periodograms (right panels) of the CCF FWHM, and activity indexes derived from the spectral lines CaII H&K, Hα and NaI. For the FWHM, we show the periodogram of the residuals, after removing the long-term trend clearly seen in the time series. The levels of FAPs are indicated as horizontal dashed lines (green: FAP 0.1%; yellow: 1%; red: 10%), and are determined through a bootstrap analysis. Last row: Window function of the data.

      

    

  
    
      Fig. 5 
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        Maximum-likelihood periodogram of the HIRES RVs. The periods corresponding to the main peaks are indicated, as are the analytical FAP levels.

      

    

  
    
      Fig. 7 
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        Upper panel: maximum-likelihood periodogram of the original CARMENES-VIS RVs. The periods corresponding to the highest peaks are indicated, as are the analytical FAP levels. Lower panel: maximum-likelihood periodogram of the pre-whithened RVs after removing the 354-day signal.

      

    

  
    
      Fig. 10 
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        Spectroscopic orbit of Gl 514 b (blue solid line) based on the best-fit solution shown in Table 5 (case eb ≠ 0). The error bars of the measurements include uncorrelated jitter terms added in quadrature to the formal RV uncertainties. Cyan dots correspond to RV data averaged over 15 phase bins.

      

    

  
    
      Fig. 11 
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        Posterior distributions of the semi-amplitude Kb (top panel), orbital period Pb (middle panel), and eccentricity eb (bottom panel) of the candidate planet Gl514 b derived from a GP QPC analysis of the HARPSterra+CARMENES VIS RVs after removing an increasing number of CARMENES measurements, beginning from the last epoch. Vertical lines indicate the 16th, 84th (dashed), and 50th (solid) percentiles for the whole HARPSTERRA+CARMENES dataset. Here, ∆ ln Z denotes the Bayesian evidence difference between a model with and without a Keplerian included.

      

    

  
    
      Table 6 

      Logarithmic Bayesian evidence ln Z2pl for the GP models with two Keplerians that we tested on HARPSterra+CARMENES VIS RVs.

      
        


	GP kernel
	ln Z2pl
	∆ ln Z2pl−1pl(a)





	QP
	−960.4
	0



	QPC
	−953.9
	+1.3



	dSHO
	−956.2
	+0.5





      

      
Notes. (a)ln Z1pl is the Bayesian evidence for the model with the same GP kernel and a single Keplerian.




    

  
    
      Fig. 12 
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        Maximum likelihood periodogram of the HIRES, HARPS, and CARMENES RV residuals after removing only the best-fit signal of the candidate planet with an orbital period of ∼140 days from the original data (second column of Table 5). The best-fit sinusoid with period P = 357.76 days has been subtracted from the CARMENES-VIS data. Stellar activity has not been filtered out, because the best-fit model for the activity signal is linked only on RVs measured with HARPS and CARMENES.

      

    

  
    
      Fig. 13 
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        TESS short-cadence light curve of Gl 514. Panels a and b show the normalised light curves before and after the subtraction of the model, respectively; the model represented in red in panel a was calculated on a grid of knots spaced every 24h. Time is expressed as the TESS Barycenter-corrected Julian Day (BTJD = BJD - 2457 000). Panel c shows the BLS periodogram. The red triangle indicates the period associated with the highest S/N.

      

    

  
    
      Fig. 14 
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        Posterior distributions for the conjuction times Tconj,b of Gl 514 b that are close to TESS Sectors 23 (March-April 2020) and 50 (March-April 2022). The posteriors are derived from that obtained for our best-fit QPC model. The vertical lines mark the time-span of TESS observations.

      

    

  
    
      Fig. 15 
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        Detectability curve for companions of given mass and orbital distance around Gl 514 based on the proper motion anomaly technique described in Kervella et al. (2019).

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Schematic representation of a few possible orbits for planet Gl 514 b (blue ellipses) randomly selected taking into account the parameter values and their errors of our adopted solution (Table 5, second column). The best-fit orbit is shown with a dashed black line. The red star identifies one of the foci of the ellipses occupied by the host star Gl 514 b, and the green annulus corresponds to the conservative habitable zone.

      

    

  
    
      Fig. C.2 
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        Phase-folded RVs of HARPSterra and CARMENES-VIS showing the spectroscopic orbit of Gl 514 b for the circular case. The blue solid line is the best-fit solution using a QPC kernel to model the activity. The error bars include the uncorrelated jitter terms added in quadrature to the formal RV uncertainties. Cyan dots correspond to RV data averaged over 15 phase bins.

      

    

  
    
      Fig. E.1 
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        ℓ1 periodogram with free offsets and covariance models with the highest cross-validation score.

      

    

  
    
      Fig. E.2 
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        Left panel: ASP corresponding to different apodization timescales: τ = 10 · Tobs, Tobs/3, Tobs/9 and Tobs/27, respectively in blue, orange, green, and red. Middle panel: Zoom onto the maximum peak. Right panel: Statistical tests as defined in Hara et al. (2022).

      

    

  
    
      Fig. E.3 
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        As in Fig. E.2. The base model now includes the signal corresponding to the highest peak of the first ASP (Fig. E.2).
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