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Brief introductionto planet formation
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µm dust particle km planetesimalsmm dust agglomerates Mm terrestrial planets

hit & stick {LΣ DLΣ Χ impacts



Planetesimals
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smallplanetesimals(< 30 km): porouspebblepiles

low tensilestrength: onlya few Pa

low gravitationalaccelerationon the surface

Credit: ESA



Wind erosionof planetesimals?
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Relative velocityto the gas υπ
Í
Ó

Kepler velocityof planetesimal azimuthal gas velocity

έheadǿƛƴŘά coulderodeplanetesimal

dependson:
- ambient gas pressure
- pebblesize
- cohesionbetweenpebbles
- planetesimalgravity
-Χ



Objectives

5

Are planetesimalsin ProtoplanetaryDisks stableagainstwind erosion?

experimental approach

Which wind velocitesareneededto erodea protoplanetarysurfaceat 
different gravitationalaccelerationsὫand gas densities”?



Whatwe aredoing

6Parabolicflight campaign(31. DLR campaign)



Parabolicflight campaigns
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31. DLR campaign
(March 2018)

33. DLR campaign
(March 2019)



Parabolicflight campaigns
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31. DLR campaign
(March 2018)

33. DLR campaign
(March 2019)

Å 0.1 - 1 g
Å wind speeds up to 15 m/s
Å ambient pressures down to 300 Pa

Å approx.  0.02 g
Å wind speeds up to 100 m/s
Å ambient pressures down to 0.1 Pa

Demirci et al. 2019 (MNRAS) Demirci et al. (in prep.)
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Experiment data

framerate: 939 fps

425 µm spherical glass beads
10 Pa ambient pressure
second setup


