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SETUP JEAN ZAY
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CODES & MODELS
Idefix: Planet+Disk+WindII

✓ GPU code Idefix 
✓ 3D non-ideal MHD
✓ Disk thickness H/r = 0.05
✓ Prescribed ambipolar diffusion

10 3

Lesur+2023

Wafflard-Fernandez+Lesur+2025
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→ GAP ASYMMETRY / INNER LINDBLAD TORQUE 
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III PLANET-DISK-WIND
Migration: eccentric

GAP IS FORMED
   → phase 1: low ep (≲1.5%)
   → phase 2: abrupt increase of ep (6-8%) 

GAP IS NOT FORMED
   → quasi-circular orbit

→ FINITE-AMPLITUDE INSTABILITY
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Eccentricity-driven ejection modulation



43

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation



44

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation

-9H



45

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation

-9H



46

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation

+9H

-9H



47

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation

+9H

-9H



48

III PLANET-DISK-WIND
epicyclic frequency κ (= ΩK)Eccentricity-driven ejection modulation

+9H

-9H

U0

U1

U2
U3
U4
U5

Structured wind in DG Tau B
de Valon+2020, de Valon+2022
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PLANET MIGRATION
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TAKE-AWAY MESSAGES
(PLANET-DISK-WIND)

PLANET GAP
ASYMMETRIC | SONIC ACCRETION | MAGNETIC TRAP

PLANET MIGRATION
SLOW | OUTWARD | ECCENTRIC | UNSTEADY

DISK RESPONSE
ACCRETION | EJECTION MODULATIONS
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