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Observations of fast moving structures in the debris disk of AU Mic

A possible case of star-planet interaction at large orbital distances




High contrast imaging at
visible and near IR
- extreme Adaptive Optics

- coronagraphy
- differential imaging
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Discoveries of super-Jupiter planets

Chauvin et al. 2017
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Benisty et al. 2015 -

Harvest of disks !

Feldt et al. 2016

Avenhaus et al. 2016

Many Structures !
b IRDIS KLIP
spirals
\ + rings
e gaps

Janson et al. 2015 Shadows
PP Garuti ét 51,)‘%0?6;'-‘:”}1 Clumps
.'{ : " 'f:\- ; ; : °
iy W asymmetries

= X

Ginski et al. 2016

Lagrange et al. 2015

Lagrange et al. 2046
YJ - KLIP d

Perrot et al. 2016a

R3




AU Microscopii

M1Ve
d=9.94pc
BPMG : 23+ /- 3Myr
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Discovery of fast moving structures
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Discovery of fast moving structures
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The southeast side: close up
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The southeast side: close up
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Projected speeds
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Model of dust expelled from a parent body

» developed by E. Sezestre, ].-C. Augereau

» assume the motion of features corresponds to a motion of dust particles (not a
wave pattern)

» need an asymmetric process => parent body : static / rotation

* trajectories determined by Ro and f3 Sezestre et al. 2017
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stellar flares + emitting object
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stellar flares + emitting object

Just a sketch ! == planctvelociby
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stellar flares + emitting object
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stellar flares + emitting object
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stellar flares + emitting object
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A more accurate model

Sezestre et al. 2017
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What about ondulations?

- grains can be charged (SW ions/e-) Sezestre et al. 2016
- AU Mic has an intense magnetic field (2kG)

- at large distance F_Lorentz is vertical

- Parker spiral => magnetic field inversion => oscillation of grains around the midplane
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Conclusions ...

Evidence of dust clumps moving at high velocity across
the AU Mic disk midplane

trajectories can be explained by interaction between the mass
loss/stellar wind and a source of dust

the source can be either static or orbiting around the star

How the dust is released from this source is still
unconstrained

magnetism is a good candidate to explain the vertical
motion but more modeling required
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