
    
      Fig. 3 
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        Correlation between Hα and the RV values of HD 3964.

      

    

  
    
      Fig. 5 
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        Radial velocity observations of HD 3964 versus time and the residuals to the best-fit model after detrending. HARPS data from before the fibre upgrade in 2015 are shown in blue and those from after the upgrade are shown in orange.

      

    

  
    
      Fig. 7 
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        Radial velocity periodogram of HIP54597 after detrending for the S-index and the CCF-FWHM. The horizontal lines are the 10%, 1%, and 0.1% FAP levels.

      

    

  
    
      Fig. 10 
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        Radial velocity curves for BD-210397, with blue and orange indicating HARPS data before and after the fibre upgrade in 2015, respectively (right). The public HIRES data are labelled in yellow in the left panel.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Radial velocity observations of HD 74698, including two signals: the 3530-day period planet with a minimum mass of 0.38 MJ and a 15.017-day period planet with a minimum mass of 0.08 MJ. HARPS data from before and after the fibre upgrade in 2015 are marked in blue and orange, respectively.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Phase-folded RV curves for HD 74698 b after subtracting HD 74698 c. HARPS data before and after the fibre upgrade in 2015 are marked in blue and orange.

      

    

  
    
      Fig. 13 
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        Radial velocity curves for HD 62364, with blue and orange indicating HARPS data before and after the fibre upgrade in 2015, respectively.

      

    

  
    
      Fig. 14 
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        Radial velocity curves for HD 56380, with blue and orange indicating HARPS data before and after the fibre upgrade in 2015, respectively.

      

    

  
    
      Fig. 15 
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        Radial velocity curves for HD 221638, with blue and orange indicating HARPS data before and after the fibre upgrade in 2015, respectively.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Radial velocity curves for HD 33473A, which was originally discovered by Moutou et al. (2011). Blue and orange colours indicate HARPS data before and after the fibre upgrade in 2015, the light blue line is the orbital solution as found by Moutou et al. (2011), and the black line is the orbital solution as proposed in this paper.

      

    

  
    
      Table 6 

      Orbital and physical parameters for the binaries presented in this paper.

      
        


	Parameter
	
	HD 11938B
	HD 61383B





	P
	(yr)
	[image: equation]
	[image: equation]



	TP
	(rBJD)
	[image: equation]
	[image: equation]



	e
	
	[image: equation]
	0.35 ± 0.01



	ω
	(°)
	[image: equation]
	169.0 ± 0.6



	K
	(ms−1)
	[image: equation]
	[image: equation]



	m2 sini
	(M⊙)
	0 21 ± 0 01
	[image: equation]



	m2,CCF
	(M⊙)
	0.33 ± 0.03
	–



	iCCF
	(°)
	39.33 ± 0.07
	–



	m2 (a)
	(M⊙)
	0.386 ± 0.007
	0.190 ± 0.003



	i(a)
	(°)
	[image: equation]
	86.2 ± 2.9



	a2
	(AU)
	10 6±0 8
	[image: equation]



	γ03
	(ms−1)
	40729 ± 200(b)
	[image: equation]



	γ15
	(ms−1)
	40744(c)
	51789(d)



	γcor
	(ms−1)
	–
	51734±3



	Jitter
	(ms−1)
	[image: equation]
	2.9 ± 0.4



	σ(O–C)
	(ms−1)
	6.04
	3.85



	[image: equation]
	
	1.33
	1.01





      

      
Notes. Errors are 1σ Monte Carlo uncertainties. σ(O–C) is the residual noise after orbital fitting the observed drift with time. (a)Results from astrometric solution; see Sect. 5. (b)Offset as found by second component in CCF. (c)Fixed difference between γ15 and γ03 of 15 m s−1. (d)Fixed difference between γ15 and γ03 of 14 m s−1.




    

  
    
      Fig. 20 

      
        [image: thumbnail]
      

      
        Overview of the discovered companions, including the uncertain planetary signal HD 3964 b (white star). Star markers indicate companions discussed in this paper, and colours differentiate between short-period (black) and long-period giants (green), brown dwarfs (orange), and stellar binaries (yellow). Arrows indicate the true masses as found by orvara. Round markers are previously detected (using the RV method) exoplanets and brown dwarfs with well-constrained (>3σ) masses and periods from the exoplanet.eu archive. The grey shaded regions indicate the RV precision detection limits 50 cm s−1 and 5 m s−1 for 1 M⊙. The giant planets (0.3 MJ < M < 13 MJ) are highlighted where the difference between the short-period (blue-shaded) and long-period (green-shaded) objects is defined at 100 days. The brown dwarf region is shaded orange.

      

    

  
    
      Fig. A3 

      
        [image: thumbnail]
      

      
        Corner plot with the orvara-derived primary star mass, companion mass, semimajor axis, eccentricity, and inclination of HIP54597 b. Though the mass and inclination are not well-constrained, the inclination varies between 120° and 60°. The mass of the planet might increase by ~10%–30% but not significantly more.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Corner plot with the orvara-derived primary star mass, companion mass, semimajor axis, eccentricity, and inclination of BD-210397 c. The inclination peaks at 50° and 130°, favouring 50°. The found mass is 2.7 MJ. This corner plot is for the long-period (7063 d) planet; the fit also includes BD-210397 b.

      

    

  
    
      Fig. A.5 

      
        [image: thumbnail]
      

      
        Corner plot with the orvara-derived primary star mass, companion mass, semimajor axis, eccentricity, and inclination of HD 74698 с. The inclination is not well-constrained at 90° ± 33°; the true mass is equal to the found minimal mass. The fit also includes HD 74698 b.

      

    

  
    
      Fig. A.7 

      
        [image: thumbnail]
      

      
        Comer plot with the orvara-derived primary star mass, companion mass, semimajor axis, eccentricity, and inclination of HD 5638OB. The mass and inclination are well-constrained.

      

    

  
    
      Fig. A.10 

      
        [image: thumbnail]
      

      
        Corner plot with the orvara-derived primary star mass, companion mass, semimajor axis, eccentricity, and inclination of HD 11938B. The mass and inclination are well-constrained.
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