
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Discrete Fourier transforms (left panels) of example TESS light curves (right panels) of eclipsing HW Vir (top) and non-eclipsing (bottom) sdB+dM/BD binaries. Each light curve shape can be reproduced by the summation of a fundamental signal and harmonics with the correct relative phases and amplitudes. The fundamental (red) along with the first (blue), second (green), and third (orange) harmonics are marked in the Fourier transforms and represented by their individual sinusoids below the TESS light curves. The magenta lines show their superposition.

      

    

  
    
      Fig. 2. 
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        Example fits of Eq. (3) to non–eclipsing (left) and eclipsing (right) sdB+dM/BD binaries observed by TESS. The primary and secondary eclipses have been removed from the HW Vir before fitting its reflection effect.

      

    

  
    
      Fig. 3. 
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        Illustration of the effect inclination has on the reflection effect shape for high–inclination (first row) and low–inclination sdB+dM/BD binaries from lcurve. Simple schematics representing the change in the reflection effect visibility along our line–of–sight (first column) are shown next to the resulting light curves (middle column) and their periodograms (right column). The schematic, which is presented in the reference frame of the hot subdwarf, is not to scale and for qualitative purposes only.

      

    

  
    
      Table 1. 

      Best-fitting parameters for Eq. (4) for select lcurve synthetic light curves.

      
        


	Orbital period
	α(P)
	β(P)
	γ(P)



	[d]
	[(1/°)3]
	[(1/°)2]
	[(1/°)]





	0.1042
	−1.10e−7
	1.21e−5
	2.51e−3



	0.1250
	−1.55e−7
	8.95e−6
	3.10e−3



	0.1875
	−1.70e−7
	5.45e−6
	3.47e−3



	0.2083
	−1.56e−7
	3.86e−6
	3.51e−3



	0.3125
	−1.57e−7
	3.19e−6
	3.52e−3





      

    

  
    
      Fig. 5. 
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        Reflection effect asymmetry in sdB+dM/BD binaries, as measured by the phase difference between the first harmonic and fundamental from Fourier series fits to TESS light curves. Top panel: phase differences are shown plotted against orbital period for individual eclipsing (red; HW Vir) and non-eclipsing (pink) binaries. Bottom panel: histogram of the measured phase differences with the same color coding. The gray lines mark 270°, which would result in a symmetric reflection effect. The green lines and shaded regions denote the peak of the empirical distribution and its uncertainty.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Illustration of the reflection effect asymmetry induced by (highly exaggerated) relativistic beaming (solid green line). The reflection effect would be symmetric in the absence of beaming (dot-dashed black line), assuming a synchronized/circularized binary. The beaming effect from the sdB (dashed blue line) is sinusoidal and peaks at phase 0.25. The beaming effect from the dM/BD, whose velocity variations are π out-of-phase with those of the sdB, would be sinusoidal if the cool companion contributed non-negligible and constant flux to the system light (dotted pink line). However, the dM/BD contributes negligible light to the system outside its reflection effect, and its beaming shape is more complicated (dashed red line) since it can only manifest itself through the reflection effect. Both beaming effects, which are shown approximately four times their typical strength for improved visualization purposes, lead to an overall skewness of the observed reflection effect.

      

    

  
    
      Fig. 7. 
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        Same as the top panel of Fig. 5, but for synthetic data from lcurve. Results are shown for four sets of light curves: relativistic beaming turned off for both stars (black squares), beaming turned on for the cool companion only (red open circles), beaming turned on for the hot subdwarf only (blue open circles), and beaming turned on for both stars (purple filled circles). The dashed gray line marks 270° (symmetric shape) while the dashed green line and shaded region mark the peak of the empirical Δϕ1 − 0 distribution and its uncertainty.
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