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Investigating the gas flow around 
small protoplanets

– consequences for protoplanetary growth –  

1. Explore effects initial/characteristic size of planetesimals

2. Drag-influenced accretion (small particles)
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Planetesimal size 
matters



Planetesimal Size Matters
Kobayashi (2011 2012) “State-of-the-art” coagulation model



Planetesimal Size Matters
“State-of-the-art” coagulation model

“Toy model”



Open: OK12; filled: K+11; circles include atmosphere enhancement

Planetesimal Size Matters
Ormel & Kobayashi (2012) “Toy Model”



“Pebble Accretion”

Ormel & Klahr (2010)

Perets & Murray-Clay (2011)

Lambrechts & Johansen (2012)

Morbidelli et al. (2012)

Lambrechts & Johansen (2012)
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Gravity only
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+Gas drag/ nebular gas flow

Gas flow in disk
w.r.t. planet



  

Solve gas flow

Ormel (2012) submitted



  

Including headwind

Ormel (2012) submitted



  

Accretion behavior

Dust Pebbles



13/13Chris Ormel, Planet Formation and Evolution, München September 5, 2012

C
o

lli
d

e

D
ri

ft

D
if

fu
se

E
xc

it
e

~mm     ~m         ~km  ~100km

Solution: Low α  P-bump strong  dense

Ormel & Kobayashi (2012) “Toy Model”
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