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Topics

• Accretion: primary or secondary? pulsed at periastron? Winds? 
Impact on orbital inference?


• Varying scale: planetary systems as low-mass ratio binaries

• Alignment: binaries and circumbinary disks, binaries and 

circumbinary planets, circumstellar disks in binaries

• Eccentricity evolution

• Age evolution: tracking separations and orientations



Binary Disk Configurations

Circumbinary disk

Circumstellar disk(s) in a binary system



TWA 3a

~150 orbital 
cycles earlier

Tofflemire et al. 2019

Tofflemire+19 
Czekala+21a



Comparing Observations and Theory

a(1-e) ~ 12.5 R★

Single Star
Magnetic Truncation Radii (Rin ~ 5 R★)

Tofflemire et al. 2017bMunoz & Lai 2016





Radial velocity determinations in the pr!ence of a powerful wind can m"-lead!

So we developed a model to account for the 
star’s orbital motion AND the powerful wind 

Application of this model refined the eccentricity of GG Carina from 0.3 to 0.5 

Orbital parameter algorithm challenge!
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Szulagyi et al. 2019

Unambiguous detections of circumplanetary disks

Benisty+21, including Czekala



Summary of Observational 
Predictions

Wavelength/method/instrument

– Sub-mm/radio
● Szulagyi et al. 2018a

– Near/mid IR
● Szulagyi et al. 2019

– Polarized Scattered Light
● Szulagyi & Garu4 subm. (on ArXiv)

– Hydrogen Recombination Lines (H-alpha etc.)
● Szulagyi & Ercolano subm. (on ArXiv)

✘

✘

✘: only 10 Jupiter-mass planets or larger

✔

✘

✔: even Saturn-mass (potentially below that)



Lubow



Czekala+19 
Zawadzki, Czekala, in prep

AK Sco

e = 0.6, P = 14 days

disk and binary coplanar

Mutual inclinations



Czekala+19, Tables 3,4,5

Cristiano Longarini and Simone Ceppi:


• If we suppose that the initial distribution of disc inclination and stellar 
eccentricity is nearly random, why don’t we see a lot of disc in a polar 
configuration? 


• How many young binaries that we observe with discs are actually multiple 
systems (> 2 stars)? -Many! 30%? HD 98800B, TWA 3, AS 205S, GG Tau, 
GW Ori, SR 24N, V4046 Sgr, UZ Tau E, HD 34700A, ROXs 42Ca, GV Tau 
S, …




Mapping the 
protoplanetary 
velocity field

DSHARP Survey; Isella+18

300 m/s velocity slices 
of a single disk


Warm molecular 
emission (carbon 

monoxide, CO) traces 
disk velocity field



Calcino+2020



Eric Jensen, Swarthmore College; Rachel Akeson, Caltech/NExScI
Are disks in young binaries aligned with each other? 

See #poster_eric_jensen for more



Moe

Predicted Eccentricity Evolution with Low-mass Circumbinary Disks

ė = 0 at e = 0.08, 0.18, and 0.38.
Prediction is a Tri-Modal Eccentricity Distribution

with Peaks at e = 0.04, 0.18 and 0.38 and 
Deficits at e = 0.13 and 0.3

Results of 2D Simulations (D’Orazio & Duffell 2021; Zrake et al. 2021)



This Project Started 30 hours ago

Thank you organizers for bridging the gap between observers of stellar binaries (Moe)
and theorists of binary black hole accretion (Duffell, D’Orazio, Haiman, Zrake, & Tiede)



Tobin+22 
Kuruwita 19

Are circumbinary 
disks longer lived 

than single star 
disks? 






