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Planets in Multiple Star Systems D&
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The Ophiuchus star-forming region’
Image Credit: NASA/JPL-Caltech/WISE Team

Credit: B. Saxton (NRAO/AUUNSF);
ALMA (ESO/NAOJ/NRAO), L. Pérez (MPIfR)

0-9
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Protoplanetary disks: Planets birtﬁ< P

Circumstellar Protoplanetary Disks

present lifetimes up to ~ 10 Myr
: .(Mamajek+2009 Pfaltzner+2014)
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Motivation: HD 98800

HD 98800:
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A standard 1D+1D viscous accretion disk

Vertical Structure of the Disk Boundary Conditions at the Disk surface
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Evolution of a Circumprimary Disk

Rosotti & Clarke 2018
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Evolution of a Circumprimary Disk™*

Rosotti & Clarke 2018
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Gas Profiles every 0.05 Myr

Dissipation Time [Myr]
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Gas Disk Evolution in Triple Star Sy

Which disk conditions would allow the existence of long-lived disks
In triple systems affected by X-Ray Photoevaporation ?

Stellar and Disk

Parameters to explore:

@ a (Inner binary separation)
® Rirunc

® g= My/M; and Mo
°a

o My

® €(A-B): €A-B)-C

@ /(A-B): I(A-B)-C
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Gas Disk Evolution in Triple Star SyS?éW‘*’”

Which disk conditions would allow the existence of long-lived disks
In triple systems affected by X-Ray Photoevaporation ?

Stellar and Disk Stellar and Disk Parameters
Parameters to explore: “Similar” to HD 98800

@ a fixed at 0.5 au

@ Riunc 10 au

e g = 0.857 and Myox = 1.3My,

ea=1le*le3 le?
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@ a (Inner binary se
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Gas Disk Evolution in Triple Star S‘S}s
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Gas Disk Evolution in Triple Star Sys’cé"ﬁ%“‘mm
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Gas Evolution in Multiple

B -
Kennedy et al. 2019
“A circumbinary protoplanetary disk i‘olar.
‘ onfiguration” -
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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 My = 0.05M,
(theoretical way to compute Lx) - My ~ 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 7
Include external photoevaporation
Modeling of egagb # 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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