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Even resonant warm Jupiters’ 
origins are debated (disk 
migration, Lee & Peale 2002; in 
situ formation, Dong & RID 2016, 
Morrison, RID, & MacDonald 
2020)

TOI-216 
planets 
exhibit 
transit 
timing 
variations

Radial velocity observations 
and an extended TTV baseline

break the 
mass-
eccentricity 
degeneracy

Small but significant libration 
amplitude, free eccentricity, 
and mutual inclination

Libration amplitude 60°± 2°

Free eccentricity (b) 0.0222 +0.0005/-0.0003


Mutual inclination 1.2—3.9° (95% confidence interval)
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Example origins scenarios: 

disturbance from additional 
planet(s) and/or disk

• The TOI-216 pair librates in the 2:1 resonance with 
a small but significant libration amplitude, free 
eccentricity, and mutual inclination, likely generated 
by a disturbance beyond simple smooth disk 
migration.


• Origins scenarios must match the now tightly-
constrained dynamical parameters 


• Future transit observations may confirm transit 
duration variations (hints in the current dataset). 
Additional RV observations could ideally place 
constraints on the presence of other planets, but 
stellar activity is a challenge. JWST should be able 
to constrain the   C/O ratio for the outer planet.

Summary and Future Work


