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GPs can be friendly on the one hand…

Image credits: ESO/Sebastian Deiries 2007

Image credits: ESO/Sphere 2018

• Dynamical barriers

• Enhance disc collision probabilities

• Material transport/mixing

• Increase water transport

(Izidoro 2015,  Stewart et al. 2009, Fogg & Nelson 2007)
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… and bullies on the other hand.

• Dynamical instability

• Potentially higher collision speeds 
in discs

• Migration (resonance sweeps) 

• “Nice catastrophe”

• “Keep throwing rocks at ya”

(Tsiganis 2005, Morbidelli et al. 2005, Walsh et al. 2011,
Nesvorny 2018, Kirkwood 1866)
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Habitable Zone

09/18/2018



j p l . n a s a . g o vSiegfried Eggl @ ExSoCal 2018 5

Habitable Zone
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Orbital Dynamics and Insolation

Georgakarakos et al. (2018)

Analytic insolation 
solutions using high 
order secular 
perturbation theory.
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Habitable Zones in perturbed systems?

Orbital eccentricity

Obliquity

Spin period

Atmospheric Composition

Surface Gravity

Climate Inertia
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Dynamically Informed Habitable Zones

Always Habitable

Mostly Habitable

Averaged (Orbit)
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Orbital Dynamics and Insolation

Georgakarakos et al. (2018)

Analytic insolation 
solutions using high 
order secular 
perturbation theory.
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Orbital Dynamics and Insolation

Georgakarakos et al. (2018)

Analytic insolation 
solutions using high 
order secular 
perturbation theory.

HZ SHRINKAGE
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P-type systems 

09/18/2018



j p l . n a s a . g o v09/18/2018 Siegfried Eggl @ ExSoCal 2018 14

P-type systems (e.g. Sun - Hot Jupiter - Earth)

aHZ / aGP
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Are Giant Planets Good Neighbors?

Application to 147 “single GP systems” with “reliable” parameters.
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Are Giant Planets Good Neighbors?
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Are Giant Planets Good Neighbors?
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Are Giant Planets Good Neighbors?
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Are Giant Planets Good Neighbors?
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More than one GP?

Pilat-Lohinger et al. (2008)
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More than one GP?

Pilat-Lohinger et al. (2008)
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Conclusions:

Formation: GPs can be both friends and bullies

Habitable Zone shrinkage: Hot Jupiters: not quite as bad

Multiple systems: resonances vs eccentricity dampening

Are Giant Planets Good Neighbors?
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Popp	&	Eggl (2017)

Kepler-35	
like	system

a
b
d
e
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Popp	&	Eggl (2017)

Kepler-35	
like	system

Earth	@	1.1	au
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A	smarter	approach…
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