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Motivation

Near-infrared interferometers find excess flux (~1%
of photospheric flux) from the inner parts of some
debris disk systems (e.g., Vega, Absil et al. 2006)

. Visibility deficit at short
* baselines indicates '
. resolved excess flux

. Long baselines to :
+ measure stellar '

visibility squared

0

baseline

This is interpreted as thermal emission from hot
(> 1000 K) exozodiacal dust, very close to the
central star (<< 1 AU)

What is the origin of this material?

Research questions

Can Poynting-Robertson (P-R) drag supply enough
dust from a distant parent belt to explain the
interferometry data?

Does the pile-up of dust in the sublimation zone also
occur in collision-dominated systems?
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Modeling the inner disk

Analytical model

Assumptions: circular orbits, single grain size, collisions are always

destructive

Solve the balance between collisions and P-R drag (Wyatt 2005)

Statistical met

TN N E EE EEEEESGESEESESEESESEESEEESEE S S .,

Parent belt at rp,
i which produces dust

------------------------------------
-

4 g’

s L*

-

e N E E G L LS LSS .G S OGS G S GGG S GG S DS SN S GG SRS S S S .y,

Dust is transported inward by
P-R drag, while suffering from
collisional destruction
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Pile-up of dust in the sublimation
zone (rpile), due to the interplay of

P-R drag and sublimation
(Kobayashi et al. 2009)

-------------------------------------------------

Numerical model

hod that follows the evolution of the dust distributions in

grain mass, orbital size, and orbital eccentricity (Krivov et al. 20006)

Self-consisten

tly treats stellar gravity, direct radiation pressure,

P-R drag, destructive collisions, and sublimation

Pile-up at ryile, where timescales for P-R drag and sublimation are equal

Grains survive at nyjle for one sublimation timescale

Results

Radial distribution

Allows multiple grain sizes and eccentric orbits

Size distribution
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Conclusions

parent belt radius ry [AU]

1. P-R drag brings dust to the sublimation zone, but about 7 times less (in terms of cross-section) than previously expected

2. This material is not enough to explain the interferometric data

3. Pile-up of dust occurs even when collisions are considered, but its effect on the SED is insignificant

4. Barely bound grains dominate the cross-section in the inner parts of dense debris disks
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