
    
      Fig. 3 
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        Periodograms of all four time series.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Extended SMWO time series. The green point originates from the Wright et al. (2004) catalogue, the black points are from the Isaacson & Fischer (2010) catalogue, the blue points are TIGRE SMWO values, and the red diamonds represent the observational seasonal mean SMWO values. The dashed lines depict a sine fit with a period of 12 yr (dashed red line) and 15 yr (dashed black line). The solid lines depict double sine fits (the colour-code is the same as for the single sine fits), where the short-term cycle period of 2.6 yr is also considered.

      

    

  
    
      Table 6 

      Results of the rotation period determination.

      
        


	Season
	SMWO
	SIRT8498
	SIRT8542
	SIRT8662
	Seasonal mean



	
	Prot (days)
	FAP
	Prot (days)
	FAP
	Prot (days)
	FAP
	Prot (days)
	FAP
	Prot (days)
	FAP





	2014.2
	16.16 ± 0.15
	2.2 × 10−5
	16.07 ± 0.18
	1.5 × 10−3
	15.97 ± 0.12
	2.1 × 10−6
	16.03 ± 0.17
	1.2 × 10−3
	16.06 ± 0.08
	1.4 × 10−16



	2015.2
	16.89 ± 0.12
	2.2 × 10−7
	No data
	No data
	No data
	16.89 ± 0.12
	2.2 × 10−7



	2016.2
	17.04 ± 0.29
	4.1 × 10−2
	–
	–
	16.89 ± 0.2
	3.1 × 10−3
	17.03 ± 0.23
	8.7 × 10−3
	16.98 ± 0.13
	1.3 × 10−6



	2017.3
	16.34 ± 0.16
	1.5 × 10−4
	16.27 ± 0.17
	7.7 × 10−4
	16.40 ± 0.19
	1.4 × 10−3
	16.32 ± 0.23
	9.0 × 10−3
	16.33 ± 0.09
	1.6 × 10−12



	2018.3
	18.92 ± 0.16
	1.8 × 10−4
	18.90 ± 0.16
	9.8 × 10−4
	18.94 ± 0.18
	2.9 × 10−3
	18.74 ± 0.17
	7.7 × 10−3
	18.88 ± 0.08
	5.3 × 10−12



	2019.0
	–
	–
	–
	–
	–
	–
	17.22 ± 0.28
	5.7 × 10−3
	17.22 ± 0.28
	5.7 × 10−3



	2020.2
	15.96 ± 0.09
	1.2 × 10−7
	15.91 ± 0.10
	8.1 × 10−6
	15.65 ± 0.08
	1.9 × 10−7
	15.61 ± 0.09
	2.1 × 10−6
	15.75 ± 0.05
	5.2 × 10−24



	2021.1
	17.41 ± 0.25
	1.2 × 10−2
	20.94 ± 0.39
	2.9 × 10−2
	17.40 ± 0.22
	5.1 × 10−3
	–
	–
	17.47 ± 0.14
	2.9 × 10−6



	2022.1
	15.12 ± 0.08
	1.0 × 10−10
	15.26 ± 0.10
	2.8 × 10−6
	15.41 ± 0.08
	1.9 × 10−11
	15.21 ± 0.09
	9.0 × 10−9
	15.25 ± 0.17
	5.8 × 10−31





      

    

  
    
      Fig. 7 
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        Periodograms of the seasonal GLS analysis where the most probable periods have a significance greater than 2σ.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Intensity plot of the individual periodograms (Pn) of the different observation seasons. The y-axis shows the mean time of each season, and the x-axis the period. The positions of the most probable periods –listed in Table 6 – are marked with a vertical solid red line.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Periodogram of the detrended SMWO time series with the seasonal mean of 2022.1 (black curve; compare with Fig. 7). The red curve shows the periodogram of the same time series but with the 15.12 days period removed.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Detrended S-index vs. cycle phase (red dots). For comparison, we overplot the seasonal mean rotation period (black circles) and the seasonal mean S-indices (red circles). The dashed black line shows the estimated trends for both flanks to visualise the assumed ‘triangular’ rotation law.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Logarithm of the cycle period versus the logarithm of the rotation period. The dots indicate the cycle on the short-cycle branch, and diamonds the cycle on the long-cycle branch. The stars show the position of HD 111395 in the cycle-rotation presentation. The cycles for the same object are connected with a dashed line.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Logarithm of the cycle period located on the short-cycle branch versus the logarithm of Rossby number. The dataset is split into different B – V ranges and colour-coded. The star symbol marks the position of HD 111395 in the cycle-Rossby number representation.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Logarithm of the activity index [image: equation] versus the colour index B – V. Objects located only on the short-cycle branch are shown with dots, and objects located only on the long-cycle branch as diamonds. Objects with cycles on both branches are shown as squares, except the Sun and HD 111395.

      

    

  
    
      Fig. A.1 
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        SMWO time series analysis from season 2014.2.

      

    

  
    
      Fig. A.5 
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        SMWO time series analysis from season 2018.3.

      

    

  
    
      Fig. A.8 
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        SMWO time series analysis from season 2022.1.

      

    

  
    
      Fig. A.9 
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        SIRT8498 time series analysis from season 2014.2.

      

    

  
    
      Fig. A.10 
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        SIRT8498 time series analysis from season 2017.3.

      

    

  
    
      Fig. A.12 
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        SIRT8498 time series analysis from season 2020.2.

      

    

  
    
      Fig. A.15 
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        SIRT8542 time series analysis from season 2014.2.

      

    

  
    
      Fig. A.18 
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        SIRT8542 time series analysis from season 2018.3.

      

    

  
    
      Fig. A.21 
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        SIRT8542 time series analysis from season 2022.1.

      

    

  
    
      Fig. A.23 
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        SIRT8662 time series analysis from season 2016.2.
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