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Over time, Qa/s synchronize to Qorbit




Now with differential rotation...

Qg

QA Qorbit

1.

Does differential
rotation survive a
tidal torque?

If it does, what does
synchronizing
mean?




Solar Rotation Profile
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Does differential rotation survive?

tiransport >> tiides: Tides control the shear

tiransport << ttides: Intrinsic shear wins

Depends on what transports angular momentum!




Does differential rotation survive?

Depends on what transports angular momentum!

Convection zones... yes!
(tconv << tﬂdes)

Radiative zones... unclear.




Tides in convecting stars




Tides Iin convecting stars
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Tides in convecting stars

Spin Down




Tides in convecting stars

Spin Down

Synchronized:

- Net torque on
each star is
Zzero.

- Surface period
may not equal
orbital period!




Eclipsing Binaries
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Inference Problem
-\
Toy Model: CQ(r,0) = Q (R—)I (1 + 6 1InQP>(cos 6))
* /

Two free parameters




Inference Problem

p
r
Toy Model: CQ(r,0) = Q (R_) (1 + 6 InQP>(cos 0))
*
Port 1 | + %(5 In Q
Prediction: ~ ky (B) 3 (from tidal integrals)
Ps - 50InQ

- Depends on stellar structure and .

- Assume MS, pick mass to match Kepler temperature
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Almost no shear!
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- Prediction
: ——— Solar, Antia & Basu (2008)
{ —— Jupiter (Surface, Juno)

{ —1— Jupiter (Centre, Juno)

B Klion & Quataert (2017)
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Questions?
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