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The Origin of the Solar System

About 4.6 billions years ago, a small dense cloud of our Galaxy became
the Solar System

What happened to that primordial cloud?




The formation of a Sun-like star




The formation of a Sun-like star
The formation of a Solar Sysfem
The emergency of life




Cradle of Life Science Themes

1) How do rocky planets form?
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3) What are exoplanéfs like?



Cradle of Life Science Themes

1) How d ky planets form?
) How do rocky planets form 2) How did life originate?
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3) What are exoplanets like? CONTACT




How do rocky planets form ?

Formation of rocky cores of planets = grain growth and dust settling
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How do rocky planets form ?

Formation of rocky cores of planets = grain growth and dust settling
Hoare et al. 2015
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The formation of iCOMs
(interstellar Complex Organic Molecules)

iCOMs are formed on ices and then released and C-chains.....
into the gas phase?

Gas-phase
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bombardment o Molecular '

formation

' 4
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Or are daughter species, i.e. are formed in De Simone+ 2017
gas phase following the release of parent Codella+ 2017
species such as methanol?
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Astrochemistry provides key tools to observe the
fundamental processes (accretion, ejection) sculpting
the cradle of a star (and its planetary system)
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STEP 1: Observe the
spectrum of the source.
Tool: telescope

STEP 3: Derive the physical
and chemical structure.
Tool: collisional coefficients
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EV-ITN ACO:
AstroChemical Origins

Marije Sklodowska-Curie
Innovative Training Networks

GOAL: to unveil the early history of the Solar System A_ Cemlcal
by studying the chemical composition of young Solar analogs b, I
°

METHODOLOGY: synergy between observers, chemists & Origins
laboratory experiments
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GENESIS-SKA:
GEneral conNdjtions in Early
planetary Systems for the riSe
of life with SKA
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Tracing our chemical origins:
W Asfrochemistry of forming Sun-like star

In less than 10 years:
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The first ALMA LP on Astrochemistry
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GOALS:
Is the chemical diversity at a 1000 au scale also present in
the inner envelope/disk system (50 au) ?

What molecules are passed from the envelope to the disk
in which planets, asteroids, and comets form

Disk-Forming Region
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* Zone Probes
Envelope: c-C;H,, CS, (C,H, OCS)
Barrier: CH;0H, SO, SiO, (SO,, COMs)
Disk: H,CO, C*80 and HC;N, (H,CS)
* Molecular Complexity Probes
CH,0H, NH,CHO, CH,CHO, CH;0CH,, and HCOOCH,

* Gas lonization Probes
H*CO*, DCO* and N,H*
* Deuterium-bearing Species
c-C;HD, N,D*, HDCO, D,CO and CH,DOH




Back to the cm-window
with new perspectives (1/2)
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SNUBE

Back to the cm-window
with new perspectives (2/2) NI,

Hot-corino: O-rich iCOMs
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conclusions (1/2)
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