
    
      Fig. 3 
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        Results of the cross-validation method for selecting the best kernel. Upper panel: we compared four kernels with multiplicative and additive kernels with a Matérn 3/2 (M3) or a square-exponential (SE) kernels with the temperature of the air in the container, and the spectro-graph, temperature of the Coudé tube, and pressure. The model that obtained the highest log-likelihood was preferred. This is the multiplicative M3 kernel (MM3) in hashed blue. Lower panel: comparison of the M3 or MM3 kernel with the difference number of housekeeping variables. We compared models with only one temperature (yellow and green), with pressure alone (red), with only three temperatures (purple), the multiplicative M3 kernel with three temperatures and pressure (blue), and the multiplicative M3 kernel with the addition of an SE kernel on time (pink).

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Quantile–quantile analysis comparing the quantile of the residuals for the master constant correction (orange dots) and the GP master constant correction (blue dots) with the corresponding theoretical quantile of a normal distribution. When the cumulative distribution of the residuals follows a normal distribution, the residuals should be aligned along a 45° line (red line).

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        GLS periodograms of the residuals after the GP correction of the NZPs. Two planets were injected in one of the constant stars of the total constant stars time series with an orbital period of 11 days (upper panel) and 200 days (lower panel). The FAP at 1% is represented as a dotted purple line. The period of the injected planet is highlighted with a vertical red line.

      

    

  
    
      Fig. 10 
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        Evaluation of the stability of the signal over time for the six planets in HD 158259. The orbital period of each planet was fixed to the period found with the MCMC that is written above each panel. The semi-amplitude (orange) and phase (blue) are estimated in a window of 60 RV data points that we shifted point by point. The shaded area shows the uncertainties.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Correlation diagram for the posterior density functions of all parameters for the GP analysis of the constant stars with BJD<2457700 days. The blue histogram corresponds to the complete dataset with all constant stars available. The orange histograms are the results for 80% of this dataset, and the green histogram shows this for 60% of this dataset. The dotted blue lines show the median values for the complete dataset and limit the 68.3% highest density intervals. The corresponding values are written above each parameter.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Correlation diagram for the posterior density functions of all parameters for the GP analysis of the constant stars with BJD>2457700 days. The blue histogram corresponds to the complete dataset with all constant stars available. The orange histograms are the results for 80% of this dataset, and the green histogram shows this for 60% of the dataset. The dotted blue lines show the median values for the complete dataset and limit the 68.3% highest-density intervals. The corresponding values are written above each parameter.

      

    

  
    
      Table C.1 

      GP hyperparameters used in the analysis.

      
        


	parameter
	Prior
	Posterior (median and 68.3% C.I.)



	
	
	BJD < 57700
	BJD > 57700





	c [m s−1]
	𝒰(0, 5)
	[image: equation]
	[image: equation]



	lpressure
	𝒰(0, 5)
	[image: equation]
	[image: equation]



	lcontainer
	𝒰(0, 5)
	[image: equation]
	[image: equation]



	lcoude
	𝒰(0, 5)
	[image: equation]
	[image: equation]



	lpectro
	𝒰(0, 5)
	[image: equation]
	[image: equation]





      

      
Values for the length-scale hyperparameters l have arbitrary nor malization due to the standardisation of their associated house keeping variables.




    

  
    
      Table E.1 

      Estimate and credible interval of the orbital parameters for the six planets of HD 158259 and a GP noise model compared with the published values in (Hara et al. 2020)

      
        


	parameter model
	Posteriors from Hara et al. (2020)
	Posterior (model with GP noise model)
	99.73 % confidence interval





	Planet b
	
	
	



	Pb [d]
	[image: equation]
	fixed at 2.178
	fixed



	Kb [m/s]
	[image: equation]
	[image: equation]
	[0.50,1.59]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.36,0.47]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.42,0.47]



	mb sin ib [M⊕]
	[image: equation]
	[image: equation]
	[1.08,3.40]


 
	




	Planet c
	
	
	



	Pc [d]
	[image: equation]
	[image: equation]
	[3.4308,3.4327]



	Kc [m/s]
	[image: equation]
	[image: equation]
	[1.28,2.73]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.444, 0.306]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.47,0.357]



	mc sin ic [M⊕]
	[image: equation]
	[image: equation]
	[3.19,7.84]


 
	




	Planet d
	
	
	



	Pd [d]
	[image: equation]
	[image: equation]
	[5.1957,5.2011]



	Kd [m/s]
	[image: equation]
	[image: equation]
	[1.17,2.75]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.29,0.48]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.384,0.378]



	md sin id [M⊕]
	[image: equation]
	[image: equation]
	[3.34,7.85]


 
	




	Planet e
	
	
	



	Pe [d]
	[image: equation]
	[image: equation]
	[7.943,7.954]



	Ke [m/s]
	[image: equation]
	[image: equation]
	[1.13,2.71]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.44,0.38]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.32,0.46]



	me sin ie [M⊕]
	[image: equation]
	[image: equation]
	[3.69,8.91]


 
	




	Planet f
	
	
	



	Pf [d]
	[image: equation]
	[image: equation]
	[12.008,12.049]



	Kf [m/s]
	[image: equation]
	[image: equation]
	[0.94,2.55]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.376,0.429]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.443,0.444]



	mf sin if [M⊕]
	[image: equation]
	[image: equation]
	[3.52,9.64]


 
	




	Planet g
	
	
	



	Pg [d]
	[image: equation]
	[image: equation]
	[17.385,17.478]



	Kg [m/s]
	[image: equation]
	[image: equation]
	[0.89,2.52]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.457,0.391]



	[image: equation]
	[image: equation]
	[image: equation]
	[−0.519,0.383]



	mg sin ig [M⊕]
	[image: equation]
	[image: equation]
	[3.83,10.78]





      

    

  
    
      Table F.1 

      Temperatures and pressure measurements on the SOPHIE spectrograph since 2012

      
        


	Date
	Temperatures
	Pressures



	
	container
	grating
	BenchW
	BenchE
	Cryostat
	Coude
	ferrule
	shutter
	spectro
	obs room
	electronic room
	atmosphere
	tank





	2012-01-01 12:04:25
	20.302
	19.83
	20.156
	20.158
	19.354
	18.571
	20.127
	20.035
	19.777
	24.121
	20.373
	940.601
	1002.14



	2012-01-01 12:10:25
	20.307
	19.83
	20.156
	20.158
	19.339
	18.599
	20.127
	20.035
	19.779
	25.108
	20.016
	940.589
	1002.14



	2012-01-01 12:16:25
	20.306
	19.83
	20.157
	20.159
	19.337
	18.624
	20.126
	20.035
	19.78
	24.028
	19.82
	940.539
	1002.14



	2012-01-01 12:22:25
	20.303
	19.83
	20.157
	20.158
	19.334
	18.649
	20.127
	20.035
	19.779
	25.415
	19.995
	940.485
	1002.14



	2012-01-01 12:28:25
	20.304
	19.83
	20.158
	20.158
	19.342
	18.674
	20.126
	20.037
	19.78
	24.135
	20.22
	940.43
	1002.14



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



	2022-05-03 22:30:00
	20.459
	20.20
	20.513
	20.588
	19.062
	20.429
	20.485
	20.417
	20.104
	24.737
	20.098
	937.646
	1005.51



	2022-05-03 23:30:00
	20.459
	20.20
	20.515
	20.588
	19.061
	20.427
	20.485
	20.419
	20.103
	24.742
	20.129
	937.727
	1005.51





      

      
Temperatures are in degrees and pressure in mbar. Full table available at the CDS.
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