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Introduction:  The planet formation process di-

rectly determines various properties of planets that 

impact their habitability.  Some of these properties 

(e.g., size, mass, orbital distance) can be measured with 

existing techniques.  Other properties (e.g., abundance 

of water, CO2 and other volatiles, ratio of C and Si, 

minerology, oxidation state, a liquid core, a strong 

magnetic field) are extremely difficult to constrain ob-

servationally.  Therefore, it will typically not be practi-

cal to perform a complete assessment of the potential 

habitability of a planet soley based on observations of 

that planet alone.  Instead, it will be important to in-

corporate insights gathered from the architecture of the 

host planetary system, the history of planet formation 

in that planetary system at hand, and information gath-

ered from exoplanet populations [1,2].   

I propose to review the current state of knowledge 

regarding the orbital dynamics of exoplanetary systems 

[3], emphasizing the implications for characteristics 

likely to impact habitability.  I will focus on systems 

with multiple transiting planets discovered by NASA’s 

Kepler mission [4], since these include systems with 

sizes and masses suggesting a rocky composition.  For 

many systems with multiple transiting planets that un-

dergo significant mutual gravitational perturbations, 

Kepler measured transiting timing variations [5] that 

provide a powerful probe of planet masses, current 

orbital parameters, dynamical state, and planet for-

mation history [6-11].  I will describe how the present 

architectures and dynamical states of these systems 

constrain their formation histories.  Next, I will com-

pare these systems with super-Earth and sub-Neptune-

size planets to the multiple planet systems identified by 

radial velocity surveys [12-19] and radial velocity fol-

low-up of stars hosting a transiting planet [20].  There 

are significant differences in the architectures typical of 

these sets of planetary systems.  Therefore, I describe 

the current state of knowledge regarding whether the 

multiple planet systems identified by Kepler are likely 

to be representative of planetary systems with multiple 

rocky planets in general.   

Finally, I will discuss how the principles of hierar-

chical Bayesian analysis can be applied to characterize 

planetary populations [21,22].  I anticipate presenting 

new results on the mass-radius relationship of small 

planets and the implications for their bulk composi-

tions.  While interesting in their own right, these results 

will also serve to demonstrate the challenges and po-

tential for a Bayesian framework to guide future infer-

ences about habitability. 
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