
    
      Fig. 3. 
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Frequency analysis using the bRing and SMEI photometric time series. Spectral windows (panels a and d), original amplitude spectrum from 30 to 60 d−1 (panel b) for bRing and from 0 to 100 d−1 (panel e) for SMEI, the residual bRing amplitude spectrum after subtraction of the six identified pulsation frequencies (panel c), and zoom into the frequency range from 30 to 60 d−1 for SMEI (panel f). The identified pulsation frequencies are marked as thick black lines and labeled according to their numbers in Table 3. Frequency f13 was identified in the SMEI data due to its presence in DM17, but it is not present in the BRITE data. The red dashed vertical lines mark the position of the Nyquist frequency for SMEI and its multiples. The occurrence of the orbital frequency of SMEI at 14.16 d−1 (i.e., twice fNyquist) and its multiples can be seen as the regular structure in the spectral window (panel d) and in the amplitude spectrum (panels e and f) as the points where the noise decreases steeply to very low levels.



    

  
    
      Fig. 5. 
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Detection probability of a magnetic field in the observation of β Pic as a function of the magnetic polar field strength. The horizontal dashed line indicates the 90% detection probability. A dipole field stronger than Bpol = 300 G would have statistically been detected.



    

  
    
      Fig. 7. 
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Zoom around F13 (left side, seen alongside with F14 in the 2015 data to the right of F13) and F11 (right side) into the original amplitude spectra of the BRITE red-filter data obtained in 2015 (top), 2016/2017 (middle), and 2017/2018 (bottom). The peak next to F13 in the bottom left panel showing the 2017/18 data is an alias frequency to F3 with the orbital frequency of BHr (i.e., 14.83053 d−1) that only appears quite close to the location of F14, which itself is not found in the 2017/18 data.



    

  
    
      Fig. 10. 
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Observed (blue) and best-fitting theoretical (red) normalized amplitudes using individual fits. fo represents the observed frequencies. In several cases, the match between observed and theoretical normalized amplitudes is sufficiently good for the latter to be hidden in the plots. Finally, the total χ2 value is 68.9.



    

  
    
      Fig. 11. 
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Inclinations (upper panel) and rotation rates (lower panel) obtained for each mode fit individually. The dark blue symbols represent the best solutions (i.e., those illustrated in Fig. 10). The small light blue dots are other solutions that satisfy the criterion χ2 ≤ (Nbands − 1), where χ2 is the χ2-value on the amplitudes for that particular mode and Nbands is the number of bands in which that mode is detected. The light blue solutions thus give an idea of the uncertainties on the above results.



    

  
    
      Fig. 12. 
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Upper panel: observed and best-fitting mode-normalized amplitudes in different photometric bands using the true errors and σF = 0.1 on the frequencies. In the latter case, only even modes are retained and the inclination search interval is [70 ° ,90 ° ] rather than [0 ° ,90 ° ]. The (n,  ℓ, m) mode identifications are provided in each panel. Lower panel: observed vs. theoretical pulsation spectra for the two above cases. The observed frequencies are represented by the continuous vertical lines that span the plot. In both panels, the observations are shown in blue and the theoretical results and annotations are color-coded. χ2 calculations have 18 degrees of freedom, i.e., Ω/ΩK, i, f, and the 15 free amplitudes. In the upper panel, [image: equation] for the σF = 0.1 (even) case is 412.3, while [image: equation] for the true seismic case is 467.8.



    

  
    Table 6. 

Best solutions obtained for different MCMC runs.




	MCMC run
	Ω/ΩK
	i (in °)
	f (in d−1)
	R (in R⊙)
	M (in M⊙)
	
[image: equation]
	
[image: equation]
	
[image: equation]





	True seismic
	0.3903
	45.3
	0.96960
	1.638
	1.718
	467.8
	2615
	3.0 × 106



	
	0.3903 ± 0.0002
	45.3 ± 0.2
	0.96960 ± 0.00005
	1.638 ± 0.006
	1.719 ± 0.020
	
	
	



	
	0.2732 ± 0.0001
	86.1 ± 1.3
	0.92894 ± 0.00006
	1.652 ± 0.002
	1.793 ± 0.007
	
	
	



	σF = 0.01
	0.3977
	42.9
	1.0241
	1.595
	1.755
	468.8
	1017
	1.2 × 107



	
	0.3977 ± 0.0002
	42.9 ± 0.5
	1.0241 ± 0.0001
	1.595 ± 0.015
	1.756 ± 0.049
	
	
	



	σF = 0.05
	0.2625
	80.4
	1.0656
	1.505
	1.800
	412.7
	2257
	7.8 × 107



	
	0.2624 ± 0.0011
	82.3 ± 3.7
	1.0656 ± 0.0004
	1.501 ± 0.011
	1.786 ± 0.041
	
	
	



	σF = 0.05 (2017/18)
	0.2599
	86.0
	1.0630
	1.505
	1.794
	508.8
	2017
	2.8 × 107



	
	0.2601 ± 0.0011
	84.8 ± 3.2
	1.0630 ± 0.0005
	1.509 ± 0.009
	1.809 ± 0.032
	
	
	



	σF = 0.05 (even)
	0.2742
	76.5
	0.9978
	1.570
	1.776
	449.1
	4723
	1.3 × 108



	
	0.2736 ± 0.0015
	78.6 ± 3.6
	0.9976 ± 0.0003
	1.565 ± 0.015
	1.758 ± 0.052
	
	
	



	σF = 0.05 (even, 2017/18)
	0.2799
	79.8
	0.9298
	1.636
	1.737
	528.9
	7211
	9.0 × 107



	
	0.2801 ± 0.0013
	81.5 ± 3.6
	0.9298 ± 0.0005
	1.631 ± 0.012
	1.720 ± 0.039
	
	
	



	σF = 0.1 (even)
	0.2723
	89.9
	0.9258
	1.658
	1.802
	412.3
	6559
	6.5 × 107



	
	0.2735 ± 0.0007
	87.8 ± 1.6
	0.9262 ± 0.0004
	1.653 ± 0.004
	1.785 ± 0.013
	
	
	



	σF = 0.1 (even, 2017/18)
	0.2723
	89.2
	0.9258
	1.658
	1.802
	515.9
	8049
	6.2 × 107



	
	0.2735 ± 0.0007
	87.6 ± 1.6
	0.9262 ± 0.0004
	1.653 ± 0.004
	1.785 ± 0.013
	
	
	






Notes. Two lines are provided for each configuration, except for the first configuration. The upper line shows the best solution (i.e., the solution that minimizes the cost function). The [image: equation] values given in the penultimate column have all been calculated using a frequency tolerance σF = 0.01 d−1 even if the MCMC run may have used a different value of σF. The second line gives the statistical averages and standard deviations of all of the solutions with the same mode identification as the best solution. These uncertainties therefore do not account for the dispersion resulting from other identifications, or from systematic effects that may occur as a result of limitations in the models. The third line for the first configuration corresponds to a near equator-on set of secondary solutions obtained for the first MCMC run.




  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
Distribution of solutions resulting from the seismic contraints (with the true observational errors), normalized amplitudes, and observed values of log g and v sin i. The plots along the diagonal are histograms for single variables, whereas the remaining plots are scatter plots for pairs of variables. The plots are color-coded according to the mode identification. The solutions shown in red have the same n, ℓ, m identification as the best solution.



    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
Same as Fig. 13 except σF = 0.1 d−1 has been used as a frequency tolerance, the inclination has been restricted to the [70 ° ,90 ° ] interval and odd modes have been excluded.



    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
Frequency analysis of the BHr 2015 data. Spectral window (panel a), original amplitude spectrum from 0 to 100 d−1 (panel b), zoom into the original amplitude spectrum (panel c), and residual amplitude spectrum after prewhitening of the eight frequencies (panel d) with the residual noise level marked as horizontal dashed line. The triangles mark the frequencies found in the ASTEP data by Mékarnia et al. (2017). Vertical dashed lines mark the positions of the orbital frequencies of the BHr satellite and its multiples.



    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
Frequency analysis of the BHr 2017/2018 data: spectral window (panel a), original amplitude spectrum from 0 to 100 d−1 (panel b), zoom into the original amplitude spectrum (panel c), and residual amplitude spectrum after prewhitening of the eight frequencies (panel d). The triangles mark the frequencies found in the ASTEP data by Mékarnia et al. (2017). Vertical dashed lines mark the positions of the orbital frequency of the respective satellite and its multiples.
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