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Is this period variation an evidence of exoplanet?



Common Envelope Evolution

PCEB (Post-Common Envelope Binary)

(Zero Age Main Sequence)

(Roche Lobe Overflow)

(Common Envelope)



Timing Variation Mechanism

•Other possible Causes of Period Variation: 

•Mass transfer

•Applegate’s Mechanism?

•apsidal motion? 

•Light travel time effect?



A Model for Timing Variations

(Irwin 1959)
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Linear Ephemeris Quadratic Ephemeris 
(Apsidal Motion?)

Light Travel Time(LTT) 
(Planets)

i = 1,2,3...Number of Planets:



HS2231+2441

Our Observations



HS0705+6700: quadratic + 3 planets model 

Our Observations



Best-fit parameters for the quadratic plus three planet model



Lifetime of PCEBs 
 ~ 100 million years!



Our Observations

  HW Vir: 4 planets model + quadratic term



•HS2231+2441                                       No significant period variation


•HS0705+6700                                       Stable three Planets Solution!


•HW Vir                                                   Excellent fit but unstable solution


Summary

Key questions: 

• How well determined are the fitted parameters with degeneracy


• Other plausible hypothesis: Lanza-Applegate Mechanism?




Thank you!



Algorithm to Find Parameters of Chi Square Minima

1 Planet Solution: 

• Grid Search + Downhill simplex


2 & 3 Planet Solutions: 
• Downhill simplex

Chi square surface

Key Breakthrough: 

• Implement Levenberg–Marquardt nonlinear 
least-squares algorithm (LMFIT) with Hill criterion 


• Use emcee minimizer to determine posterior 
distribution of the fitted parameters, characterize   
the uncertainties




  Best 4 planets fit 
 Unstable right away


