News and Reminders

Homework 5 - due now
Homework 6 - posted tonight or tomorrow

Next quiz - Wednesday (Nov. 20), ch 13.5 - 13.7 and FEEPS Ch. Il

End of semester proposal due dates:
-  Proposal due: Monday, Dec. 2

Download Wolfram CDF player in preparation for Monday’s guest
lecture:

http://www.wolfram.com/cdf-player/


http://www.wolfram.com/cdf-player/

Planetesimal Formation

Gravitational instability planetesimal formation:

* if dust settles in very thin disk that is also nearly perfectly free of
turbulence, then dust disk may fragment into clumps that collapse
under own gravity;

« problem: turbulence prohibits these circumstances from being

reached.

treaming instability:
* bodies drift in (from loss of angular momentum), encounter another
one and accumulate into a cluster
* Jlocal gas is sped up a little by cluster and rotates closer to
Keplerian speed
* headwind on cluster is reduced, and drifts more slowly toward
the star
 slower drifting clusters are overtaken and joined by isolated particles
from further away, increasing the local density and further reducing
dial drift
« -> experential growth of the clusters




From Planetesimals to Planetary Embryos

Lots of planetesimals floating around.
These O(1 km)-sized bodies feel much less headwind from the gas.

Collisions abound:
- can be mostly inelastic -> accretion
- elastic -> fragmentation
- elastic -> rebound
- “semi’-Keplerian orbits are changed to random motions
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Gravitational Focusing

\ Geometrical cross section

[ =1 Ry

With gravitational focusing:

[ =1 b2 =1 (R? + 4RcGm/Vv?2)
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Without gravitational focusing:

Cross section augmented by

of gravitational focusing
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