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Eclipse Timing Variation Method
Eclipse Timing Variation (ETV) analysis is a method used to detect and characterize 
additional bodies in binary star systems. It involves precisely measuring the times of 
eclipses and looking for deviations from a constant period. These variations can indicate 
the gravitational influence of a third body, such as a planet or another star, causing the 
binary system to wobble. By analyzing these timing deviations, the presence, mass, and 
orbit of the additional objects can be inferred, even if they are not directly observable. 
This technique is especially useful for finding circumbinary planets, which orbit around 
both stars of the binary system in a p-type (planetary-type) orbit.

More than half of the 60 circumbinary planets 
detected so far have been discovered via the eclipse 
timing variation method.
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The ETV method is biased 
towards detecting objects with 
high masses and long orbital 
periods. This parameter range is 
also covered by other detection 
methods, especially radial 
velocity, microlensing, 
astrometry, and direct imaging, 
which differ mostly in orbital 
inclination. However, there are 
no cases of ETV detections 
being confirmed with other 
methods. The current process 
of confirmation of ETV planets 
relies solely on dynamical 
stability tests (see Baştürk et al. 
2023 for further explanation).

Circumbinary detections with transit method 
have shorter orbital periods and are less massive 
compared to those detected with ETV. On the 
other hand, analyses of space telescope data 
make low mass, short period detections possible 
(e.g., Esmer et al. 2022, Getley et al. 2017).

Detection with Other Methods
● The transit probabilities of ETV objects are very low. None of the known ETV 

objects, including those observed with Kepler or TESS data, have been 
confirmed through transits.

● Radial velocity amplitudes are within an achievable range. However, such 
confirmation requires years to decades of radial velocity follow-up 
observations.

● While angular separations (Aimaging in Table 1) for imaging may be somewhat 
large enough, the contrasts are not well-known. Reflected light contrast 
should be between 10-8 - 10-10 (calculated from Currie et al. 2023), while 
thermal emissions are unknown. Future imaging facilities are expected to 
confirm ETV detections.
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