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Motivation
Planet masses if we have

•no equations


•no initial conditions


•no numerical integration


•no best fit model & MCMC

BUT we have 
• a lot of data



classical parameter estimation

data chi^2, MCMC, n-body int. system parameters 



the case study of Jupiter & Saturn



the case study of Jupiter & Saturn



from time series to dynamics

phase space 
reconstruction 
if no all the 
components of 
the state vector 
are known



from time series to dynamics & exoplanets

phase space 
reconstruction 
from TTV data

6 DoF system



from time series to dynamics & recurrences
use the  
reconstructed 
trajectories 
from the 
perspective of 
the Poincaré 
recurrence 
theorem



from time series to dynamics & recurrences
use the  
reconstructed 
trajectories 
from the 
perspective of 
the Poincaré 
recurrence 
theorem



recurrences & exoplanets

RV TTV



complex networks in brief

a graph is a structure 
amounting to a set of 
objects in which some 
of the pairs are in some 
sense ‘’related’’  

node/vertices & 
connections/edges

degree list., clustering, 
transitivity, ave. path 
length



recurrence plots & networks



recurrence networks & exoplanet stability



inter-system recurrence networks (isn)



isrn for Jupiter & Saturn



isrn for Jupiter & Saturn



isrn for Jupiter & Saturn
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inter-system recurrence networks



isrn for real exoplanets


