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Results from Exostar



Synergy with Gänsicke et al. planet



Problem:  
Shrinking post-scattered orbits in short times

• Mardling (1995a,b)
Stochastic orbital evolution which 

occurs due to excitation of  f  modes 
within the planet and the resulting 
exchange of  energy between those 

modes and the angular orbital 
momentum 

(One) solution:  
Invoke chaotic tides

• Ivanov & Papaloizou (2004, 2007) 

Vick & Lai (2018)
Wu (2018) 

Teyssandier, Lai & Vick (2019) 
Vick, Lai & Anderson (2019) 

Activates only for  
highly eccentric orbits

a & 2 au �! a . 0.1 au
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e & 0.95 �! e ⇡ 0.0
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Chaotic tides examples
Veras & Fuller (2019)

u =
orbital pericentre

tidal disruption radius
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Post-chaotic evolution
Veras & Fuller (2019)

Standard 
equilibrium 
weak friction 

tidal 
approximation 

from Hut 
(1981)  

Q0
p
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equals the  
modified 
planetary 

quality factor 



Interesting twist: 
Planet potentially disruption 

Veras & Fuller (2019)



Veras & Fuller (2019)

Interesting twist: 
Planet potentially disruption 



Gravitational scattering inwards

Veras & Gänsicke (2015)

Scattering 
with other  

planets

Scattering 
with other stars Stephan, Naoz & Gaudi (In Prep)



Physical properties of  planet
Veras & Fuller (2020)
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Follow-up studies of  this system
 —Exploring why no rocky pollutants

 —Exploring stability regions of  gas disc

 —Exploring binary scattering
Stephan, Naoz & Gaudi (In Prep)

MNRAS in press, arXiv: 2007.16174



Li, Ferrario & Wickramasinghe (1998)



Radio-loud white dwarf  planets
Veras & Wolszczan (2019)

Dynamic viscosity = 1021Pa s
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Dynamic viscosity = 1024Pa s
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Radio-loud white dwarf  planets

Lai (2012)

Survival timescales even longer from circuit breakage due to 
magnetic flux tube twisting?



Results from Exostar


