
    
      Fig. 3 
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        Average logIHα versus average [image: equation]
for each star. Stars with metallicity lower than −0.2 are in red, and larger than 0.2 in green, while stars with metallicity between −0.2 and 0.2 are in black.

      

    

  
    
      Fig. 5 
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        Upper panel: SCa versus time (Julian day minus 2 452 000 days), SHα versus time, and SHα versus SCa for HD 215152. C is the global correlation between the two indexes. Middle panel: same for HD 146233. Lower panel: same for HD7199.

      

    

  
    
      Fig. 7 
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        Global correlation versus stellar parameters. Upper panel: global correlation for the 441 stars versus Teff. Subgiants are shown in brown. The red star indicates the position of the Sun (correlation from Meunier & Delfosse 2009). Middle panel: same versus [image: equation]. Lower panel: same versus metallicity. Brown dots are the subgiants.

      

    

  
    
      Fig. 10 
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        Upper panel: distribution of ratios between Hα and Ca II rms emissions, rLT (black), and rST (green). The last one can reach values up to 7.1, but the plot has been cut to ratios of at most 4 for clarity, as there are very few stars with a higher ratio. Middle panel: ST rms ratio versus LT rms ratio (for stars common to the two subsamples), for stars with high LT Ca amplitude (rms > 0.01, filled circles), and stars with a lower LT variability (open circles). The dashed line is the y = x line. Lower panel: same for stars in category #1 (stars), category #2 (diamonds), and category #3 (triangles). The Sun is indicated by the red star.

      

    

  
    
      Fig. 11 
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        Upper panel: simulated global correlation (Hα reconstructed from observed Ca II) for all stars versus observed correlation, for hypothesis A (orange), hypothesis B (brown), and hypothesis C (green). Lower panel: distribution of global correlation: observed (black), hypothesis A (orange), hypothesis B (brown), and hypothesis C (green).

      

    

  
    
      Fig. 12 
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        Simulated correlation (Hα reconstructed from observed Ca II) for all stars versus observed correlation, for hypothesis A (orange) and B (brown) for different definitions: global correlation (upper panel), LT correlation (middle panel), and ST correlation (lower panel). Different symbols correspond to different categories: category #1 (stars), category #2 (diamonds), and category #3 (triangle). The errorbar-like symbols in the y direction represent the range covered when taking the uncertainties on the Hα-Ca II laws into account (see Appendix C.1 to C.3).

      

    

  
    
      Fig. 13 
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        Upper panel: simulated Hα ST variability (reconstructed from observed Ca II) versus observed variability, for plage hypothesis A (orange), hypothesis B (brown), and hypothesis C (green), and for the three categories of stars: category #1 (stars), category #2 (diamonds), and category #3 (triangle). The black dashed line is the y = x line. Middle panel: same for the LT Hα variability. Lower panel: simulated ST Hα/Ca versus simulated LT Hα/Ca, for the three categories of stars (same symbols and colour code). The black symbols correspond to the observed values for comparison.

      

    

  
    
      Fig. 14 
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        Factor necessary for filaments to compensate (solid lines) for the plage emission (in Hα) vs. inclination, for different configurations (Table 6): LT1 (black), LT2 (red), LT3 (green), LT4 (orange). The dashed lines correspond to a filament contribution to the Hα emission twice larger than the plage contribution (see text).

      

    

  
    
      Table 6 

      LTfilament configurations

      
        


	Configuration
	Plage latitudes
	Filament latitudes



		(deg)
	(deg)





	LT1
	16
	36



	LT2
	10
	50



	LT3
	22-9
	40-30



	LT4
	22-9
	40-80




      

      

Notes. When two values are indicated, latitudes correspond to the beginning and end of the cycle, respectively. LT1 corresponds to average solar values. LT3 corresponds to a typical solar butterfly diagram, with filaments dominated by the equatorward branch of filament migration. LT4 considers a strong poleward branch of filament migration only.




    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        ST correlation versus inclination (upper panel, all latitude configurations for plages and filaments), ST correlation versus plage latitude (middle panel, inclination of 60° only), and difference between filament and plage latitude (lower panel, inclination of 60°), for two longitude configurations: difference in longitude between the plage and the filament of 0° (left panels) and 20° (right panels). Colours from yellow to green correspond to increasing filament latitude in all cases. The different line styles in theupper panel correspond to different plage latitudes.

      

    

  
    
      Table A.1 

      Stellar parameters and correlations

      
        


	Name
	B-V
	TS
	Teff
	FeH
	Number
	Time
	[image: equation]
	logIHα
	Global
	Nb. of
	LT
	Nb. of
	ST



				(K)
		of nights
	span (nights)
			Correlation
	seasons
	Correlation
	subsets
	Correlation





	HD132052
	0.32
	F0V
	69275
	-0.015
	16
	1955
	-4.39
	-0.59
	-0.02± 0.10
	1
	-
	0
	-



	HD218396
	0.26
	F0V
	76566
	-0.477
	15
	3667
	-4.19
	-0.74
	0.67± 0.03
	1
	-
	0
	-



	HD109085
	0.38
	F2V
	68264
	-0.074
	18
	1957
	-4.52
	-0.82
	0.59± 0.10
	1
	-
	0
	-



	HD164259
	0.36
	F2V
	66275
	-0.195
	14
	2608
	-4.49
	-0.76
	0.08± 0.15
	1
	-
	0
	-



	HD49933
	0.35
	F3V
	65353
	-0.403
	26
	2589
	-4.49
	-0.94
	0.964±0.004
	3
	-
	2
	0.93± 0.01



	HD4247
	0.30
	F3V
	69454
	-0.374
	17
	2163
	-4.32
	-0.78
	0.61± 0.08
	1
	-
	1
	0.17± 0.20




      

      

Notes. The full table is available at the CDS. Only a few lines are shown here to illustrate the content. B, V, and spectral type are from the CDS. Luminosity classes are from the CDS, except for HD163441 (Lorenzo-Oliveira et al. 2018), HD78534 (dos Santos et al. 2016), and HD141943 (Grandjean et al. 2020). Teff values have been shifted depending on the reference to produce a data set that is as homogeneous as possible following the temperatures provided in Sousa et al. (2008), as in Meunier et al. (2017). The number of seasons refers to those with at least five nights. References for Teff and metallicities, indicated as exponents, are the following: (1) Sousa et al. (2008), (2) Ramírez et al. (2014), Teff shifted by +5 K, (3) Marsden et al. (2014), Teff shifted by +13 K (4) Gray et al. (2006), Teff shifted by +42 K, (5) Holmberg et al. (2009), Teff shifted by -71 K (6) Ammons et al. (2006), Teff shifted by +61 K, (7) Gáspár et al. (2016), (8) Mortier et al. (2013), (9) Soubiran et al. (2016), and Teff shifted by +16 K.




    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        SHα vs. B-V for stars with [image: equation]-4.6. The red lineis the polynomial fit. The black solid line is the same curve shifted downwards to provide positive indexes after correction.

      

    

  
    
      Fig. D.1 

      
        [image: thumbnail]
      

      
        Hα amplitude (right panels) versus inclination due to plages (solid line) and filaments (dashed line), and ratio between plage and filament amplitudes (left panels) for different configurations: average solar latitude (LT1 in Table 6) and r=10 (upper panels), stronger latitude differences (LT2) and r=10 (middle panels), and average solar latitude and r=1 (lower panels).

      

    

  
    
      Fig. E.2 

      
        [image: thumbnail]
      

      
        Observed Hα time-series (black) compared to model based on Hypothesis A (orange), hypothesis B (brown), and hypothesis C (green) for HD146233 (upper panel). The vertical lines on the left indicate the rms of the LT signal (same colour code) and the vertical lines on the right the rms of the ST signal. The red symbols correspond to the season averages. The lower panel shows the variability for one of the seasons (same colour code).

      

    

  
    
      Fig. E.3 

      
        [image: thumbnail]
      

      
        Same as Fig. E.2 for HD38858.

      

    

  
    
      Fig. E.4 
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        Same as Fig. E.2 for HD20003.

      

    

  
    
      Fig. E.6 
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        Same as Fig. E.2 for HD7199.

      

    

  
    
      Fig. E.9 

      
        [image: thumbnail]
      

      
        Same as Fig. E.2 for HD215152.

      

    

  
    
      Fig. E.12 
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        Same as Fig. E.2 for HD85512.
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