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Exozodiacal dust

What is exozodiacal dust? - e

< Dust around main sequence.
stars, sublimation to few AU

< Analog to our zodiacal dust

< NOT a typical debris disk

'Why do we care?_'. '

< .Dust in the habitable zone :
< ‘Structures might point towards Y
planets :

~ < BUT: Obstacle for imaging of
earthlike planets

www.starrynight.com
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Exozodiacal dust

How to detectvexozodviacal dﬁst"
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T Ceti (Di Folco et al. 2007)

Photosphere subtracted
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A [pm]

1000

< -Our zodiacal dust is the ‘most Iumlnous component of our.
Solar System o :

< However; it would. be too faint to be detected, e.g., by

Sp/tzer (more than 100 times) or WISE
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Exozodiacal dust

How to detect exozodiacal dust?

————————

T Ceti (Di Folco et al. 2007)

0.010

0.001

A [pm]

< "Emission aI.oneA,wou,I'd be detectable (10 mJy to 1J'y), i
problem is photometric calibration or angular resolution

< Solution:’infrared interferometry in-order to disentangle
stellar emission and dust emission
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Detection strategy
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Disk/star conlrost: 0.0129 + 0.0019
X2 = 110
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Exozodiacal dust

So, what do we learn from first detections? -

el —

~~~~~

Flux (jy)

Wavelength, A (um)

< Very small grains (< blow-out sizé), hot, close to .
sublimation temperature/distance y

< Dust mass ~ 10710 to 10~°Meartn d

< Dust removal time scale ~ 1year

< Vega only one example, similar for Fomalhaut, B Pic
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The EXOZODI Survey(s)

Several possible origih's of exozodiacal dust; but
-all have problems (Bonsor et al., 2012a, 2012b,
2013): : '

< Local collisions of large bodles

e ngh amount vs. short Ilfetlme of the dust
= ‘Statistics of frequency/dust mass vs. age

< Recent planetary coII|S|on P
+ Low probability vs. high detection rate?
= 'Statist’ics of freq'uen'cy'arhOng'stars in general
Evaporatlon of comets/dust transport from outer d|sk
+ Large number of comets required (LHB?)
= Statistics of correlation between exozodis and

exo-Kuiper belts -
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The EXOZODI Survey(s)

Statistics based on ~130 stai‘s o,bser\ied:

80% ' 50%
[J FLUOR (K band) Combined near-infrared sample

P ik ge S 1 i
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N W B
Q22
= PSR-

Excess frequency
B
o
R

Excess Frequency

Detect|on rate W|th FLUOR (K band) by factor of ~2.5
hlgher than with PIONIER (H band) '

< Correcting for this factor aII statistics consistent between
the two samples -

< Detection rate decreasing with Iater spectral type
= L:ke a normal debris disk?
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The EXOZODI Survey(s)

Statistics based on ~130 stars observed: ,
60% - ‘ ,
S i Combined, with debris disk 5 |
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<= No correlation with b.re'sencé of cold dust .
= Not the same phenomenon!
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The EXOZODI Survey(s)

Statistics based on ~130 stats observed:

FGK-type, significant excess
3f O FGK-type, no excess
A-type, significant excess
2F O A-type, no excess

Near-infrared flux ratio [%]
=

0.1

Age [Gyr]

< No clear correlatlon w1th age

< If any, slight increase of excess with age?
= No (simple) collisional equilibrium!
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The EXOZODI Survey(s)

Statlstlcs based on ~130 stars observed e
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< Separate each spectral type bin in stars younger and
ones older than median age in bin

< Tentative increase of detection rate with age
= Some trapping mechanism?

40> «F» 4« > <

[
it
v
it

DIAEVE

Steve Ertel - ESO Santiago sertel@eso.org, www.se-astro.org



The EXOZODI Survey(s)
H band colors from PIONIER:E -0 0t 00,
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- Scattered Ilght ;. extremely hot for some targets, others
thermal emission —= DIVERSITY :

< K band vs. H band detection rate:
Dust warm, H dominated by scattered light?
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Conclusions from the EXOZODI project

-

_—

~-

-

A

~1/5 of all main sequence stars near—IR brlght exozodlacal
dust

Increase of detection rate from H ( 11%) to K ( O%)
Most likely not related to presence: of outer debris disk (in
contrast to mid- IR detected dust Mennesson etal.,,

subm.)-

Very hard to explain, no clear, working scenario so far

“Potentially strong c',o'ntr_iybuti"on of scattered light in near-IR
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Near future

< So farJust PIONIERlng soon VLTI/GRAVITY VLTI/MATISSE <
< Full characterlzatlon of the dust SED

o Very detailed characterlzatlon of aII survey detectlons T
< Connection between hot, warm, and cold dust in a system
< Real connection t'o'_dAuSt ‘,i‘h’vt'hé’h‘abitable zone

< Long term variabili’ty ‘sUrveys

«AO0> «F» «E» <«

it
v
it

DA
Steve Ertel - ESO Santiago sertel@eso.org, www.se-astro.org



Thanksalot!
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