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Context

The first step of planet formation in the core accretion There are several barriers preventing the resulting mm- and cm-sized
paradigm involves pair-wise growth of (sub)microscopic MIR “pebbles” from growing further:
dust grains through a process known as dust i = Fragmentation — Relative velocity of like-sized pebbles (0.1 < anl < 1)

coagulation [1]. - increases as they grow, and they disintegrate during collisions [3].
= Drift - Pebbles are removed from certain disc regions by radial drift
faster than they can grow/replenish [4].
= Erosion — Mass-loss of larger dust grains resulting from frequent

/ high-velocity impacts of small impactors (—2¢£ > 10).
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= yisreferredto as both ‘erosion efficiency’ or excavated mass ratio.

Current simulations of dust coagulation highlight mostly the growth il 5 Z!gtuf‘; E:,(‘eft() - Ralt(')O 8?“ dusi)dens'ty
: : : : : : : * 1 distributions (y = y =1).
parriers associated with fragmentation and radial drift, but erosion can “ i Discafter 0.01 Myr shown; trends
olay a major role. ] ] "+ continue for discs after 0.1-1 Myr.
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Figure 3 - Experimental results from [5] showing erosion efficiencies of ~10-100 : ey e
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Figure 4 - We define an ‘Erosion Standard Model’ separate to the default DustPy values, from which we P e— _—
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Key Conclusions & Future Steps

Increasing y from 11to 10: : Decreasing Vfrag : Results look similar Experimental results from [5] approximated the excavated

" Reduces peakmassofdustgrains. : u pecreases peak mass by a factor of ~103: for protoplanetary : mass ratio (seen in Fig. 3) as being described by:

" Reduces peak and weighted :  anq the Stokes numbers by a factor of ~20. : discs around low : e \—062 o
arithmetic mean Stokes numbers : : : fexcav = (2,13_5m) ( 15pm/5 )

of the dust grains.  Decreasing a: .mass stars  (not :
* Increases amount of small grains : ® Increases peak mass by afactorof ~10°  : presented in the: Future work should investigate non-constant erosion
oresent in the size distribution. . and the Stokes numbers by afactor > 10.  : section above). : efficiency by implementing f,,..4, into the DustPy code.
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