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Planets in Multiple Star Systems Do Exist !

Ronco, M.P. IA-PUC-NPF



Protoplanetary disks: Planets birthplaces
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Protoplanetary disks: Planets birthplaces

Lucas Cieza and Megan Ansdell talks on Monday
           Gaspar Duchene's talk today !
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HD 98800:HD 98800:
● Quadruple hierarchical system (Aa-Ab, Ba-Bb) in TW Hya Quadruple hierarchical system (Aa-Ab, Ba-Bb) in TW Hya 
● Narrow circumbinary disk around Ba-Bb  Narrow circumbinary disk around Ba-Bb  
● Age: ~ 7 - 10 MyrAge: ~ 7 - 10 Myr
● Lack of accretion signatures Lack of accretion signatures (Soderblom et al. 1996 – Muzerolle et al. 2000)(Soderblom et al. 1996 – Muzerolle et al. 2000)

Ribas et al. 2018:Ribas et al. 2018:
● VLA Disk detection at 5cm is compatible with VLA Disk detection at 5cm is compatible with 

free-free emision from photoionized material.free-free emision from photoionized material.
● MMgasgas ~ 5M ~ 5M

JJ

● Proposition:Proposition: The disk is evolving due to photoevaporation. The disk is evolving due to photoevaporation.

Motivation: HD 98800
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Our Model: Only gas evolution version of PlanetaLP
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Evolution of a Circumprimary Disk

Giovanni Rosotti's talk
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Evolution of a Circumprimary Disk
Rosotti & Clarke 2018

   PlanetaLP (Isothermal version)
Test using the same viscosity model

as Rosotti & Clarke (2018)
   PlanetaLP 

(Non-Isothermal version)
Ronco et al. In prep.

 3.15 Myr
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Evolution of a Circumbinary Disk

Dissipation timescales 
of circumbinary disks 
are higher than for 
single star systems

 Alexander 2012
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Gas Disk Evolution in Triple Star Systems
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Gas Disk Evolution in Triple Star Systems
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Gas Disk Evolution in Triple Star Systems
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Gas Disk Evolution in Triple Star Systems
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Gas Evolution in Multiple Systems

But ...
Kennedy et al. 2019

“A circumbinary protoplanetary disk in a polar
configuration”
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Viscous evolution: Coplanar vs Polar Circumbinary Disk

SPH Simulations by Pedro Poblete
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Take Home Messages

We present a 1D+1D Model for the gas disk evolution in 3 Star Systems.

Work in Progress: Population synthesis to analyze long-term gas evolution
exploring a wide range of disk and stellar parameters.

For a disk “similar” to HD 98800: long-lived disks if Md & 0.05M�
(theoretical way to compute LX) - Md ∼ 0.005 - half the MMSN
(estimated LX)

Circumpolar configurations in a CBD do not seem to present significant
differences in viscous accretion than for a coplanar case.

Whats next ?
Include external photoevaporation

Modeling of eBa-Bb 6= 0 and its effects on the disk (Kley+2019)

Dust evolution + grain growth + Regions of planet formation ?
(Drazkowska+2016)

Back-reaction: possible mechanism to extend disk lifetimes ?
(Dipierro+2019, Garate+2019).
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