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Why image debris discs?

Debris discs are remnants of planet formation, the analogues of the asteroid and
Edgeworth-Kuiper belts of the Solar System. Most discovered through photometry.
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/ photosphere reveals the
presence of dust grains —

the result of the collisions
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the destruction of comets.
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Structure and location can provide insights into the formation
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and evolution of planetary systems.




Discs resolved to date
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Disk structures can be used to
predict the existence of planets




Structure changes with wavelength

Smith,
Wyatt and
Dent 2008

Observations at
different wavelengths
probe different regions
of the disc...
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Structure changes with wavelength

... and different dust grains from the same parent population (Wyatt 2006).

Largest bodies Radiation pressure Blow-out grains

Combining the power and wavelength coverage of E-
ELT and ALMA will allow a full exploration of the
different populations.
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...but at Q we can do even better!
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Case study — eta Tel

TReCS imaging at 18um

revealed a near edge-on disc

at  ~24AU. An inner _LJnreso!ved
population at ~4AU remains inner disc
unresolved as yet.
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Case study — eta Tel

With the resolving power of the E-ELT, we can resolve the inner disc.
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With a stable PSF (d6/6 ~ 0.1) we can
resolve the inner disc of n Tel.

Observation requires only very short
integration (~15minutes on source).

Model provided by Laura Churcher

Inner ring could be terrestrial planet formation or asteroid belt.
Look for sharp edges and asymmetries — evidence for planets.
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The Vega debris disc

20k Disc structure 20F
predicted by :
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- planet. :
o Main features 50°F
| can be resolved ;
ISh36m33s 5555 365 5055 575 515 using ALMA (at o
) 12000 Right aécension ’ 850um) 18h36m55s 55.5s Jzos()%sRighfgiznsiofk 57.5
Brightness of star 5.6mly/arcsec?. Peak Simulations made with CASA almasimmos tool.
e X
B iy arcsec’. Model by Need 12hours of observation across 3 different
Mark Wyatt. Simulations follow work of ] J
o, configurations and ACA to get all the flux.

Orbital motion? Test models of structure formation.




The disc of HD69830
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Total flux from the ring, 0.3mlJy. Total from the star, 0.43mlJy. Simulated
observation took 12 hours using multiple configurations.

Resolving the terrestrial planet regions for the first
time! Structure can inform models of LHB-like
events or recent collisions.
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