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What do we know about planets?

e The current status of the Solar system
e 200+ exoplanets orbiting 180 stars

e Stars: temperature, mass, chemical
composition, rotation

e Planets: orbital period, orbital radius,
eccentricity, mass

e Occasionally, planetary radu |




What 1s that we don’t know

The history of planet formation (even in the Solar system)
or to be more specific:

How the gas cloud collapses into a disk?
How chemical stratification occurs in the disk?
What 1s the mechanism of dust particle formation?
What are the optical properties of dust particles?
How do these particles grow to comet-like bodies?
What 1s the role of magnetic fields?
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What can we do?

There are a few areas where
we are competitive Or even
better than the others.

Here are a few examples...
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Initial conditions of planet formation
How:

/ e Internal energies from density functional theory
e, e Geometry optimization (minimization of atomic forces)
e Molecular dynamics

5 atoms

What:
e formation energies & stability
edielectric functions & spectra

eband gaps
echemical bonds
@ % Opacities

Planet growth Observations
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Small bodies in the Solar System

e Comets as a link to planetary building blocks

e History of water delivery to the inner Solar
system

e Asteroids as test particles to understand orbit
evolution
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molecular data




What are we going to do?

Research on planets
Organize and support scientific meetings

Help high-quality education in schools and
universities

Coordinate national planetary research

Respond to the public interest to the field




What do we need?

Science drivers (sarskild forskare)
Long-term visitor program (visiting professor)
Dedicated manpower (postdocs and PhDs)

Equipment (parallel computing, data storage,
visualization)

Budget for travel/meetings/schools







