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Roche-lobe Overflow

The Roche Limit
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The Roche Limit
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The Roche Limit
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Asymptotic Trajectories
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Remnant Planets
@ Low mass

@ Gas rich
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Observed Remnants
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Observed Remnants
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Summary

Inspiralling Hot Jupiters
o ~ 20 with tyge < 4 Gyr

@ Stable Roche-lobe overflow: a o p;1/3

Analytical Calibrated p,(M,)
o pp(Mc, Mygm, inflation)
@ Complex trajectories

o Fate determined by M.
Valsecchi+14,15 Jackson+16

No Remnants (“gas Neptunes”)
@ Planet formation: M. 2 6 Mg,
o Tidal evolution: 10° < Q < 107 excluded

@ Small “Keplers”: only if @ is low




Thank youl!




Mass-Radius Relation

20 o J
\ 2 .
\ \07\\\ oo °
\\ <, ATIH
15+ 47~ \\ g c"';":'- ...""'. i
1 ~ et .".
\)
— & . Main Differences:
P o
= 10k | @ Deep heating
& @ No re-inflation
Wu&Lithwick 13,
Ginzburg&Sari 16
5r J
- = Valsecchi+ (2015)
Sl E L ES e Our Model ]
B e Observed Jupiters
0 L L L
10° 10* 10% 10°

My(Me)



Roche-lobe Overflow

The Roche Limit

3 o 1/3
= ~24 (-*)
R, Pp




Roche-lobe Overflow

The Roche Limit

5 P 1/3
— ~24 (—*)
R, Pp

Stability & Rate

My _ < 2 ) 1
Mp 5/3+¢&—2a) tde
§=dInRy/dIn M,

o < Qloss T \Y4 R*/a

Rappaport et al. 82




Roche-lobe Overflow

The Roche Limit
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Mass-Density Relation p,(M,)
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