
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Modeling of the stellar activity of α Cen B, as performed by the bp and oc methods. Top panel: signal due to stellar activity as estimated by the bp method (blue crosses) and by the oc method (red triangles) superimposed to the [image: equation] time series (black circles) of α Cen B. Bottom panel: ∆RV* as computed by the bp method (blue crosses) and by the oc method (red triangles). The black circles on the background show the original [image: equation] time series, enabling a visual comparison of the improvement achieved by the bp method in the data correction. The change point locations (Table 3) are displayed in both plots as vertical orange dashed lines.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        GLS periodograms of α Cen B derived from the original [image: equation] time series (solid black line), [image: equation] (dashed red line), and [image: equation] (dash-dotted blue line), focusing on a subset of the epochs including the rotation period of the star equal to 39 days (highlighted by the vertical gray line). The 39-day peaks have normalized powers [image: equation] and Poc = 0.167 in the original and in the oc-corrected GLS, respectively. The normalized power of this peak is reduced at Pbp = 0.027 for the bp-corrected GLS. The cv value for [image: equation] is displayed as the horizontal blue line and is equal to 0.022; we recall that the cv for [image: equation] is 0.43.

      

    

  
    
      Table 6 

      Periods P and corresponding normalized powers P found in the [image: equation] GLS periodogram of α Cen B, whose peaks are above the critical value of 0.022.

      
        


	P (d)
	P





	10
	0.026



	33
	0.048



	36
	0.049



	40
	0.035



	44
	0.025



	58
	0.033



	70
	0.033



	88
	0.030



	113
	0.027



	161
	0.035



	169
	0.033





      

    

  
    
      Table 7 

      rms statistic of α Cen B RV time series for different partitions (D is the number of breakpoints); we recall that rms [image: equation] m s−1.

      
        


	α Cen B, bp method
	[image: equation]
	D = 1
	D = 2
	D = 3
	D = 5





	[image: equation]
	(m s−1)
	3.37
	2.43
	3.36
	3.36
	3.37



	[image: equation]
	(m s−1)
	1.75
	2.97
	1.90
	1.78
	1.80



	Wilcoxon test p-value
	
	
	0.015
	0.27
	0.83
	0.68



	ΔBIC = BICD –[image: equation]
	
	
	+ 10 360
	+1829
	+447
	+853





      

      
Notes. The second to last row lists the p-values of the Wilcoxon tests, which were used to compare the rms of [image: equation] for [image: equation] (the optimal solution) with the rms of [image: equation] for the other choices of D. Finally, the last row reports the BIC differences of the various D-models with respect to the optimal [image: equation]-model.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Generalized Lomb–Scargle (GLS) periodograms of α Cen B derived from the [image: equation] when using [image: equation] (solid black line; this solution is the same reported in Fig. 4 as the dash-dotted blue line). The GLS periodograms derived from the [image: equation] when using D = 2, 3, and 5 are displayed as a dotted blue line, a dash-dotted orange line and a dashed red line, respectively. The x-axis uses the base-10 logarithmic transformation of the period in order to improve the readability of the plot. The cv values for [image: equation] are displayed as black, blue, orange and red lines for the cases D = 4, 2, 3, and 5, respectively. Although the rms of [image: equation] for the considered cases are not statistically different, the bp-optimal solution ([image: equation]) leads to the smallest cv.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Similar to Fig. 4, but for HD 192310. The vertical dashed orange lines at ~75 days and ~526 days highlight the orbital periods of the two Neptune-mass planets found by Pepe et al. (2011). Top panel: as a result of the stellar activity correction, the bp-peak at ~75 days is above the respective cv value, revealing the planetary signal. Second panel: once the P ~ 75 days planetary signal (RVP:75) is removed from the original time series, another peak corresponding to the P ~ 526 days planetary signal pops up (this time both the bp- and oc-peaks are above the respective cv values). Third panel: after removing also the second planetary signal (RVP:526), the GLS periodogram does not show any other significant peak. Bottom panel: from the activity-corrected RV time series, we subtracted the Keplerian signals of the two planets (RVP:74&P:532) inferred from the global fit of the joint A-MCMC analysis. It turned out that Pb ~ 75 days and Pc ~ 532 days. The main orbital parameters are summarized in Table 8.

      

    

  
    
      Table A.2 

      Similar to Table 4, but for HD 215152.

      
        


	
	1
	2





	[image: equation]
	−0.09 (−0.24, 0.073)
	−0.01 (−0.19, 0.17)



	




	[image: equation]
	0.30 (0.15, 0.44)
	0.29 (0.12, 0.44)



	




	[image: equation]
	0.19 (0.028, 0.34)
	0.10 (−0.083, 0.27)





      

    

  
    
      Table A.3 

      Similar to Table 5, but for HD 215152.

      
        


	rms
	bp segment 1
	bp segment 2
	bp overall
	oc overall





	[image: equation]
	[m s−1]
	2.03
	2.19
	2.25
	2.25



	[image: equation]
	[m s−1]
	0.63
	0.67
	1.56
	1.25



	∆RV*
	[m s−1]
	1.93
	2.08
	1.80
	1.99



	




	BIC
	
	
	
	1150
	1229





      

    

  
    
      Table A.4 

      Similar to Table 3, but for HD 10700.

      
        


	CPL
	JD
	Date
	Time span [d]
	CCFs [#]
	RV [m s−1]
	A [·10−1]
	γ
	FWHMSN [m s−1]





	l0
	2453280.55000
	2 Oct 2004
	
	
	
	
	
	



	l1
	2454339.75428
	27 Aug 2007
	1059.20
	1905
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	l2
	2454778.69248
	8 Nov 2008
	438.95
	1423
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	l3
	2455140.52938
	5 Nov 2009
	361.84
	1578
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	l4
	2455834.64038
	30 Sep 2011
	694.11
	1386
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	l5
	2456230.80473
	30 Oct 2012
	396. 16
	1395
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	l6
	2457009.64892
	18 Dec 2014
	778.84
	1556
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Table A.5 

      Similar to Table 4, but for HD 10700.

      
        


	
	1
	2
	3
	4
	5
	6





	[image: equation]
	−0.29 (−0.33, −0.25)
	0.18 (0.13, 0.23)
	−0.2 −-0.26,−-0.17)
	0.32 (0.27, 0.37)
	0.18 (0.12, 0.23)
	−0.12 (−0.17, −0.068)



	




	[image: equation]
	0.11 (0.069, 0.16)
	0.20 (0.15, 0.25)
	0.20 (0.15, 0.24)
	0.07 (0.018, 0.12)
	0.10 (0.045, 0.15)
	0.03 (−0.020, 0.079)



	




	[image: equation]
	−0.08 (−0.12, −0.032)
	0.20 (0.15, 0.25)
	0.23 (0.18, 0.27)
	0.48 (0.44, 0.52)
	0.32 (0.27, 0.37)
	0.48 (0.44, 0.52)





      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Similar to Fig. 2, but for HD 215152.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Similar to Fig. 3, but for HD 215152.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Similar to Fig. 4, but for HD 215152. The orbital periods of the already discovered exoplanets (Delisle et al. 2018) are displayed as orange dashed lines. The planetary signals have not been removed from the time series, because they are at the level of the instrumental precision.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Similar to Fig. 2, but for HD 10700.

      

    

  
    
      Fig. A.5 

      
        [image: thumbnail]
      

      
        Similar to Fig. 3, but for HD10700.

      

    

  
    
      Fig. A.6 

      
        [image: thumbnail]
      

      
        Similar to Fig. 4, but for HD 10700. The orbital periods of the already discovered exoplanets (Feng et al. 2017b) are displayed as orange dashed lines. The planetary signals have not been removed from the time series, because they are at the level of the instrumental precision.
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