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PLANET-FORMING DISKS
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in the various disk regions
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PREDICTIONS AND INSIGHTS

MAIN RESEARCH QUESTIONS PRODIMO FRAMEWORK

We are interested in the physics and chemistry of disks that
surround newborn stars, their observational signatures, and
conditions for formation of planetary systems. We are working on

ProDiMo (PROtoplanetary DIsk MOdel) is a scientific software
package in FORTRAN 90 to model planet-forming disks including
gas phase chemistry, cosmic ray and X-ray processes, UV-photo-

questions such as: chemistry, ice formation, gas heating & cooling balance, disk

= What is the chemical and thermal structure in planet-forming structure and dust & line radiative transter.

disks?

= How do complex molecules and ice phases form in disks and
evolve in time?

ProDiMo can predict continuum images and molecular line channel
maps at all wavelengths.

observation

ProDiMo-model
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= What is the impact of the thermo-chemical structure on dust
growth and planet formation?

1.3 mm continuum (ALMA)

= What is the initial composition of the refractory materials that
are formed during the earliest stages of disk evolution?

rel. Dec. ["]

THEORY & OBSERVATIONS: PLANET-FORMING
DISKS

Left: The figure shows a fit

= 248  to ALMA observations of

When molecular clouds collapse under their own gravity to form ¢ 1g & HD16329. The CO J=2-1
new stars, the leftover gas and dust will accumulate in such disks and 2 15 B flignill IStShghﬂYll)’“ghter -
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continue to rotate on nearly circular orbits around these new-born = g o 1.3 mm Weg Czn see through

stars for a few million years. This sets the stage for planet formation.

the dust in the gaps, which
we cannot in the rings.

ASTROCHEMICAL DISK MODELING

To wunderstand the resulting numbers, sizes, and chemical
composition of the resulting planets, we need to understand the
physical and chemical evolution in these disks, prior and during
planet formation. Our ProDiMo disc models predict the physical and .
chemical disk structure which are then used to predict an ensemble

of multi-wavelength line and continuum observations.
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Multiwavelength predicted observations using ProDiMo
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