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Introduction: With current techniques, the most 
accessible clues to habitability for exoplanets require 
precise measurements of size, mass and incident flux. 
These allow simple estimates of bulk density, composi-
tion, equilibrium temperature and most crudely, the 
atmospheric scale height. 

Only a small fraction of known exoplanets are 
small enough to likely be rocky and cool enough to 
have liquid water [1,2,3] since their transits are shal-
low and transit likelihood declines with orbital dis-
tance. And only a tiny subset of known exoplanets 
small enough to likely be predominantly rocky and 
cool enough for liquid water have measurable masses 
since their gravitational effect on their host stars is too 
small to cause a detectable radial velocity (RV) signal 
and most of the hosts are faint or otherwise not good 
targets for high-precision RV observations.  

The few potentially rocky planets that are cool 
enough for liquid water and have measurable masses 
are in multi-transiting systems with transit timing vari-
ations (TTVs) where planetary orbits deviate slightly 
but measurably from constant periods due to mutual 
gravitational perturbations [4,5]. TTVs scale with or-
bital period [6,7,8] and have enabled mass measure-
ments of rocky planets with orbital periods of days to 
months [9,10,11], including in the habitable zone of 
cool stars [12,13]. 

With TTVs, fully characterizable planets require 
favorable orbital periods and transiting neighbors in 
close proximity and/or with favorable orbital period 
ratios. We will summarize the progress and limitations 
of using TTVs to characterize potentially habitable 
exoplanets among known systems using follow-up 
photometry including from ground-based observato-
ries. 

We will further discuss the prospects of using 
TTVs to detect potentially habitable worlds detected 
around nearby stars by the upcoming TESS mission 
[14]. We will highlight in which cases TTV analyses 
will benefit from additional constraints from RV, par-
ticularly for potentially habitable planets around cool, 
low-mass stars, and where TTV characterizations will 
complement the RV survey at longer periods around 
hotter host stars.  
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