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Exoplanets diversity

Mass — Period Distribution
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Planet formation theories

. B
Temperature:50-100 K
Size: 700 au

Density:50 atom/cm?

Temperature:10-30 K
Size: 200 au
Density:10° atom/cm®

Size: 40 au

| Temperature:10-1500 K
| Size: 100 au
Density: 107 g/cm®
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Planet formation theories

Axis of (stronger) rotation Axis of rotation
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Planet formation theories

Gas disk Pebble disk H,0 snow line CO snow line
temperature oo -] Al o () Al

Cooler Hotter

\N\N‘j\‘\\,\!\ Cosmic rays Nascent Stellar radiation Turbulence-

nterstellar radiation planet UV and ¥-ray driven diffusion

Oberg+ 2021 (MAPS)

Gas disk
density




Planet formation theories
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Planet formation theories
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1 micron > 1 kilomater 10,000 kilometers

By: Stephanie Freese
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Rice et al. 2006 ‘
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Planet formation theories

4 |
runaway gas formation of solid
- Vol o=} 1 ) -~ .
accretion core from accretion

of planetesimals

3 slow accretion of

core stops growing nebular gas onto

more gas accretion still growing core

By: Willy Benz




Observed forming planets

Distance: 113 pc

Mass: 0.76 Solar mass

Constellation: Centaurus

Age: 5.4 Myr

Disc: Transitional

PDS70 b (~22 au): Miller+ 2018, Keppler+ 2018

Miller+ 2018
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Observed forming planets

Distance: 113 pc

Mass: 0.76 Solar mass

Constellation: Centaurus

Age: 5.4 Myr

Disc: Transitional, Structured

PDS70 b (~22 au): Miller+ 2018, Keppler+ 2018
continuum absorption Continuum (850 micron)
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Observed forming planets

Distance: 113 pc

Mass: 0.76 Solar mass

Constellation: Centaurus

Age: 5.4 Myr

Disc: Transitional, Structured

PDS70 b (~22 au): Miller+ 2018, Keppler+ 2018
PDS70 ¢ (~34 au): Haffert+ 2019
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Observed forming planets

Distance: 113 pc

Mass: 0.76 Solar mass

Constellation: Centaurus

Age: 5.4 Myr

Disc: Transitional, Structured

PDS70 b (~22 au): Miller+ 2018, Keppler+ 2018
PDS70 ¢ (~34 au): Haffert+ 2019

PDS70 ¢ CPD (moon?): Benisty+ 2021

ALMA (ESO/NAOJ/NRAO)/Benisty+2021
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Protoplanetary discs diversity
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' Wavelength: 1.25 mm

e o Continuum emission
Eias 20 Beam size on the left

:\ e ' Scale bar of 10au on the right
= ' Distances: 100-161 pc

Stellar masses: 0.5-1.7 Solar mass
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Protoplanetary discs diversity

o s 3

Wavelength: H-band (1.5-1.8 micron)
Scattered light

Resolution on lower left

% Y/ "o P Distances: 73-185 pc

Stellar masses: 0.7-1.4 Solar mass

Detected signals up to 500au

® | =

Credit: ESO/H. Avenhaus et al./E. Sissa et al./ DARTT-S and SHINE collaborations !
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Protoplanetary discs diversity

HD 163296 MWC 480
Wavelength: 1.2-3.4 mm
Line emission
Beam size on the left
Scale bar of 20au on the right
HeN 22 Distances: 101-162 pc
’ - o o - Stellar masses: 1.5-2.0 Solar mass
C:H3-=-2
& - o © o
HCsN29-28
. 0 o .
e non-detection - - - . - - = Y
H,CO3 -2
X " i :
. . | @& | | @
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Protoplanetary discs diversity

HD 163296 MWC 480
Wavelength: 1.2-3.4 mm
Line emission
Beam size on the left
Scale bar of 20au on the right
HeNa =2 Distances: 101-162 pc
é - o o . Stellar masses: 1.5-2.0 Solar mass
C:H3-=-2
HD 163296 MWC 480
o » (3] © (o]
HCsN29-28
. o o .
e non-detection - e =l -1 -le
T Wavelength: 1.3 mm
44 Continuum emission
AR AR AE AR
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From discs to planets

Core struct.
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Thanks for your attention!
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