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How do giant planets form?
INn the core-accretion scenario, they accrete their mass from its disk

Magnetospheric accretion? As in young stars?
The accretion geometry and itensity is unknown

Need spatial + spectral resolution —> ANDES@ELT
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1. OBSERVE
FeH molecular line forest
with ANDES / ELT
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FROM OBSERVATIONS TO PHYSICAL INSIGHT

MAGNETIC DIAGNOSTICS

2. DETECT ZEEMAN SIGNATURES
in FeH absorption lines

1.0+ -

0.5 |

00+ : . . — Tt component
1.085 1.090 1095 1100 — ©* component

Wavelength (um) — 0~ component

N

3. MEASURE MAGNETIC FIELD
via Zeeman splitting
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 Test of magnetospheric
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FROM OBSERVATIONS TO PHYSICAL INSIGHT
MAGNETIC DIAGNOSTICS
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4. ACCRETION FLOW DIAGNOSTICS
Constrain geometry, rate and

physical structure
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MAGNETIC DIAGNOSTICS

FROM OBSERVATIONS TO PHYSICAL INSIGHT

= N 1 N
1. OBSERVE 2. DETECT ZEEMAN SIGNATURES 3. MEASURE MAGNETIC FIELD \ %
. . - . . N0 o
FeH molecular line forest in FeH absorption lines via Zeeman splitting o= =
with ANDES / ELT - : - @ U B
WV, qﬁﬂw ‘ ',af‘ ‘\ ‘ Af. ‘ \| '," _’3‘ I \ | X MAGNET'C FlELDS
"\ | WO T ' \ IW ' 21 ?i\ A |
| i || MEASURED
805 | :
£ U L ) * Field strength
FoH < 00+ . . ‘ — Tt component
. 1085 1090 1095 1100 =-gHcomponent e Test of magnetospheric
R~100,000 | High S/N Wavelength (um) e B-field strength accretion
. S N SN J -
ACCRETION DIAGNOSTICS
- N NI s N
1. OBSERVE 2. RESOLVE LINE PROFILES 3. ISOLATE PLANETARY SIGNAL 4. ACCRETION FLOW DIAGNOSTICS »\
Accretion tracers & KINEMATICS Remove stellar & disk contribution Constrain geometry, rate and l
Ha, PaB, Bry Emission lines , physical structure M
20 1 Observed Stellar + Disk Planet
- ==lbe ACCRETION
2 — Pap » //\\ ’ CHARACTERIZED
2 — B
'é 10 4 * Accretion rate
205 * Flow geometry
& « Kinematics
0.0 ¢ - . . -
R~100,000 | Spatial 1-10 -200 -100 O 100 200 * Physical conditions
~ 100, patial res. ~ 1-10 au . » < -
§ 55 9 Velocity (km s™) N g WL

L‘@‘ COMBINING MAGNETIC AND ACCRETION DIAGNOSTICS —> Test magnetospheric accretion and determine planet initial conditions (hot vs cold start)




MAGNETIC FIELDS OF FORMING PLANETS Pr——

Probing magnetospheric accretion and planetary growth with ELT and ANDES . | Thanks to its 39 m aperture, ELT achieves unprecedented

angular resolution in the near-IR, enabling the direct
study of forming planets and their magnetospheres.

) If planetary magnetic fields are strong enough, accretion can occur

through MAGNETOSPHERIC ACCRETION, as in young stars. @ G"s and dust disk

U This enables us to study how giant planets grow and how magnetic o X ELT (39 m) VLT (8 m)
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ELT CAN RESOLVE CIRCUMPLANETARY ENVIRONMENTS
@ ACCRETION FLOWS T P AND MAGNETIC FIELDS AT SCALES OF ~1 AU (100 PC)

Gas streams along magnetic field lines
from the disk onto the planet.

VLT CANNOT SEPARATE THE PLANET FROM ITS DISK AND
CANNOT PROBE THE MAGNETOSPHERE

@ PLANETARY MAGNETIC FIELD e

The planet generates a magnetic field that Why ma gn Etl C fl el s .“
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MAGNETIC FIELD LINES - DETECTING PLANETARY MAGNETIC FIELDS WITH ELT AND ANDES  ANDES + ELT CAPABILITIES
Zeeman signatures in atomic lines (e.g., Fe |) reveal the magnetic field strength and geometry. VLT resolution (2 pum):
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By measuring magnetic fields in forming giant planets for the first time, we will test magnetospheric accretion in planetary systems and uncover how
magnetic fields regulate accretion, outflows and the growth of planets.




