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ESO and ALMA

ESO Council & ALMA Visiting Committee



Seminal work on dust evolution

Ossenkopf & Henning 1994

Dust coagulation in cores Grain growth in disks

Beckwith & Sargent 1991
Rodmann, ThH+ 2006



Pre-ALMA work

PPV - 2007
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Two paths to progress

Hic sunt dracones
(unconstrained models)

Origin
Fate

Dust growth in clouds and cores

Pagani+(incl. ThH) 2010



Dust properties from cloud to disks

Zuleta+2026

FAUST ALMA LP 

Cacciapuoti+2025



Dust properties from cloud to disks
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Pinched magnetic 

field lines -> stronger 

magnetic braking ->

small (rotational) 

velocity gradient

Disordered B field -> 

weaker magnetic 

braking ->

Higher (rotational) 

velocity gradient

L1157

CB230

Dust polarization, magnetic braking and disk formation



Two paths to progress

Hic sunt dracones
(unconstrained models)

Origin
Fate

Dust growth in clouds and cores

Pagani+(incl. ThH) 2010



From dust to planets 
(in which direction?)

Guidi+2022

Carrasco Gonzalez, Henning+ 2016



From dust to planets 
(in which direction?)

Turrini+2019; Testi+2022; Bernabo+2022



Summary & Perspectives

• The combination of densities and timescales is such that dust growth 

appears always to be too slow (envelopes) or too fast (disks) to fit with out 

simple minded evolutionary progression

• Observations are better explained by feedback loops of the star and planet 

formation process, these need to be included more consistently in the 

models

• Constraints from polarization (scattering, RAT) and absorption (JWST) will 

improve our constraints on dust properties in envelopes

• Both outflow feedback and planets-planetesimals interaction may be 

efficient mechanisms for mixing solids in disks of different ages
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