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The Titius-Bode (TB) relation’s successful 

prediction of the period of Uranus was the main 
motivation that led to the search for another planet 
between Mars and Jupiter. This search led to the 
discovery of the asteroid Ceres and the rest of the 
asteroid belt. The TB relation can also provide useful 
hints about the periods of as-yet-undetected planets 
around other stars. In Bovaird & Lineweaver (2013) 
[1], we used a generalized TB relation to analyze 68 
multi-planet systems with four or more detected 
exoplanets. We found that the majority of exoplanet 
systems in our sample adhered to the TB relation to a 
greater extent than the Solar System does. Thus, the 
TB relation can make useful predictions about the 
existence of as-yet-undetected planets in Kepler multi-
planet systems.  These predictions are one way to 
correct for the main obstacle preventing us from 
estimating the number of Earth-like planets in the 
universe. That obstacle is the incomplete sampling of 
planets of Earth-mass and smaller [2-5] (summarized 
in Fig. 1). 
 
 
 
 
 
 
 

 
 
 
 
Fig. 1: Relative frequency of exoplanet radii. 
 
In [6], we use a generalized  Titius-Bode relation to 

predict the periods of 228 additional planets in 151 of 
these Kepler multiples.  These Titius-Bode-based 
predictions suggest that there are, on average, 2±1 
planets in the habitable zone of each star.  See the 
planets in the green vertical band in Fig. 2.  

 
We also estimate the inclination of the invariable 

plane for each system and prioritize our planet 
predictions by their geometric probability to transit. 
We highlight a short list of 77 predicted planets in 40 
systems with a high geometric probability to transit, 
resulting in an expected detection rate of ~15 per cent, 
~3 times higher than the detection rate of our previous 
Titius-Bode-based predictions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 2: Blue dots are exoplanets detected by Kepler. 
Red and gray squares are our TB-based predictions. 

 
We highlight a short list of 77 predicted planets in 

40 systems with a high geometric probability to transit, 
resulting in an expected detection rate of  ~15 per cent,  
~3 times higher than the detection rate of our previous 
Titius-Bode-based predictions. 
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