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7 Mass budget problem:
Disk mass vs. planet mass

2

Log (AF,
2
&
H
&
£

Poav_n:MEQ disk ? ’ UmW—A U:W.H mewmm

A (um) . . . . .
clss —How massive are the dust grains?  Allthree distributions peak near #10 Earth Mass.
2| « Dust disk masses have been surveyed at * Theoretically, planet formation involves steps like
< Dis?. . .
HY e millimeter wavelengths. dust growth and gas accretion, each with mass loss,
ris + planets ? - - S
AR 7 e S + The disk mass is estimated with a simple needing a higher initial disk mass.
o e Hom relation (Hildebrand 1983): - The mass budget may not be enough for forming
Empirical sequence for the formation and circumstellar evolution of a single star, based on the shape of the SED. [1][2] m..e&N - d 2 mx.n-‘mmO—m-‘ —u—mjmﬁw.
Mgt = P #7.06x107 ( =5 ) Fiooum Mo
L st
s Mass Budgets of Exoplanets and Disks Mass Budget and Spatial Scales
107 1 0.50 10° RV Disks
-] = Kepler Planets —
- caooccaooo m m— Radial Velocity Planets WO
mm*m -\msom STk Y oooooeoeooe 11 s e ALMA Class Il disks .rd. - .
w 66606000 c g we
£ oeeoooooaoooaoeeoooooao 1 .mon g -
wwos onncon: ,w : g W -
a r e 1. 2 =
[1]1 Andr’e, P., 2002, EAS Publications Series, 3, pp 1-38. .t w w :
[2] Armitage, P. J., & Kley, W. 2019, From Protoplanetary Disks to Planet Formation 1 YIY0 55 IEEEUS02ERENS8IsE AN enansnaz snagnan negtegnrTERggIgag E &
[3] Mark C. Wyatt. Annu. Rev. Astron. Astrophys. 2008. 46:339-83 mw.mmmmmmmﬁmmm,awyml9qu&mmyaww.&fnﬁ&;maw.,yﬂwmmy&mmamnmaw;mnmwiz © 0.00 ! : 4 5 : :
[4] M. Ansdell et al 2016 ApJ 828 46 iR it 1 p Si8F 3 Bi g . S Cemimorads ol
5] L. Testi et al. A&A 663, A98 (2022) 8 % g8g3 s3i 2 E & ER 8 £ 88 § g£:8 & Solid mass budget of exoplanst oystemsand _ Estimated sold system mass vs. s
[6] Gijs D. Mulders et al 2021 ApJ 920 66 Dust masses for all the continuum-detected disks.[4] protoplanetary disks around solar-mass stars.[§]  systems and protoplanetary disks around




