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Dynamical friction (asics)...

Dynamical friction is the gravitational drag on a massive body moving
through a background of lighter particles. (Binney & Tremain 2008)

‘

(Binney & Tremaine 2008)

https://astronomy.swin.edu.au/
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Dynamical friction (in astronomy)...

Satellite galaxy orbital decay when merging vs a galaxy (sinney & Tremaine 2008)
Inspiral of massive BHs during galaxy mergers (segeiman, Blandford & Rees 1980)
Migration of star clusters toward galactic centers (tremaine, Ostriker & Spitzer 1975)

Contact binaries (kopal 1959)

t=0.00d

W Ursae Majoris (worden & Whelan 1973)

1 Mg+ 1Rg

VS
0.5 Mg + 0.8 Rg

CE?

(Ohlmann et al. 2016) 2/16



Dynamical friction (ostriker 1999)...
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Dynamical friction (winds)...
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Setup... 20HD with Mezcal code ©ecotea 2012
Wind-tunnel configuration: star fixed + incoming medium

va
Y
vW
u Orientation 2 ()
0.07-5.0 [so -
0.2 P. E 30, 45, 60
0.6 P 45, 60
2.0 P 45, 60
2.6 P, E 45, 60
5.0 P. E 30, 45, 60
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ind)...

IC WIN

Negative DF (v, < v, + Isotrop
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Ram pressure equilibrium...

Orientation 6., (°)

u

Iso

5.0

R, csc 6 3(1 — 6 cot 0)

R(6)
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Surprise (v, > v, + Isotropic wind)...
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Negative/Positive DF (il models)...

Critical u = 1.95
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Astronomy cases...

Important implications for CE evolution.

Object + wind Medium Critical time

. - |
: n, —! M, :
t, = 1.07 x 10° (cm—3) (10_“ T yr_l)

Goora) Gooraer) ©
*\100kms—'/ \100kms-1/ "
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Conclusions...

Dynamical friction is important in many astrophysical phenomena.
Winds may produce a positive dynamical friction. N TR

Effects may be important in common envelopes.

W2 Royal
= - Astronomical
/M Society
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11/16



New study )...

Object + wind Medium Critical time
CO (5 Mg) CE (RG 23 M) Years

(~1000 Ry )

-

WORK IN PROGRESS
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New StUdy (CO + CE = Negative DF)... o

WORK IN PROGRESS

Object (no wind) Medium Critical time
CO (5 My) CE (RG 23 M)
T = M(S Q) Macer] o
/=0 a 2 Mdon Mdon
, — — = 1 <1
Mot =0 a Mdon Macc
Mion > M .
don — Tace Negative DF
Maon <0 (Ostriker)
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New study (co + CE + wind = Positive DF)...

Object + wind Medium Critical time
CO (5 Mp) CE (RG 23 M) Years
Ga
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New study results |...
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New study results Il...
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