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4 Selection process: 
 
We selected the candidates using the following criteria: 
 
(1) periods between 1 and 2 days, in order to have larger radial velocity amplitude; 
(2) stable light curve, without significant jumps and obvious stellar spots; 
(3) big eclipse depths to fit easier the curve; 
(4) well separated Algols to avoid the complications due to proximity effects (e.g. reflexion), 
but we ellipsoidal effect caused by tidal forces should be visible, because this helps to 
establish the mass ratio with higher precision. 
 

5 Results 
 
We clearly detected the presence of beaming effect  in both binaries (see Figure 1). We also 
present our first, tentative-like preliminary modeling efforts. The SRa01_0223958206 binary 
might be eccentric (our first estimate gives e<0.03). If so, then our circular fits should be 
refined by using an elliptic orbit. The amplitude of the detected beaming effect will allow the 
estimate of the true masses, radii and luminosities of the components. 

1 Introduction 
 
Beaming effect (aka Doppler boosting) was predicted in [1,2], but it became observable only with ultraprecise photometric space observatories, like CoRoT [3] and 
Kepler [4,5]. Our goal was to select a few candidates and to check whether the beaming effect can be utilized for mass-estimation in binary stars. Our first two 
candidates were LRa02_0102968375 and SRa01_0223958206. Since we observe the sum of the Doppler boostings of the components, the observable effect of 
binary stars with similar components is near to zero. However, if the two components have very different masses and luminosities, then the observable effect is 
larger (a few millimag). Here we selected candidates with nearly equal eclipse depths (LRa02_0102968375) and with very different eclipse depths 
(SRa01_0223958206) for test purposes. 

2 Beaming effect 
 
Beaming effect is a relativistic effect: the spherical-
symmetrically emitted photons will be seen as focused 
by an observer, when the observer and the emitter are 
moving relative to each other. This focusing leads a 
change in the observable flux: 
 
Fobs = F0 * (1 + 4 * Vrad /c), 
 
where Fobs is the flux obtained in our telescope, F0 is 
the original flux of the emitter in the co-moving system, 
Vrad is the radial velocity of the emitter and c is the 
speed of the light. Since the radial velocity is a function 
of the masses of the components and the orbital period, 
it can be used for measuring the mass of stars. 
Typically the effect is in order of few millimags for binary 
stars and even smaller if the companion is a substellar 
object. The effect causes a periodic modulation of the 
light curve with the period of the orbital motion. 

 
 

3 Our model 
 
- - elliptic and circular orbits; 
- - Roche-geometry to take tidal- and rotational 

distortions into account; 
- - uses atmospheric models to calculate the fluxes for 

the CoRoT passband; 
- - detailed, multiple reflection between components; 
- - gravity and cubic limb darkening; 
- - eclipses 
- - beaming effect steming from both orbital motion and 

rotation of the components. 
 

Optimization is done via genetic algorithm and then the 
results are refined by multiple random walk-process. 
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Fig. 1: From top to bottom: observed CoRoT data, phase folded light curve (yellow lin: 
binned data), detection of the beaming effect (yellow points: binned data points), binned data 
with the model fit and the residuals (yellow line: model light curve). 

LRa01_ 0102968375 SRa01_ 0223958206 

P = 1.3061718 days P = 1.0917815 days 

Modelling is running, this figure will 
be changed… 
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