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Long-term debris disk evolutior
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Long-term debris disk evolutior

Size distribution Dust mass
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9»—5/3+(qp—1)bg

gp: slope of the planetesimals’ size

distrib. set during growth phase
(See also: Poster #117 by A. Shannon)
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Comparison wit
G-type stars

Thermal emission at 24 pm

T T hserved @ Flux calculation based on modified

syninete blackbody.

@ Synthetic population within
reasonable bounds (M < 50 Mg,
20 < R < 130 AU) covers range of
observational data.
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@ Onset of collisional cascade is not
modelled here: work in progress.
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Thermal emission at 24 pm
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Flux calculation based on modified
blackbody.

Synthetic population within
reasonable bounds (M < 50 Mg,
20 < R < 130 AU) covers range of
observational data.
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Flux calculation based on modified
blackbody.

Synthetic population within
reasonable bounds (M < 50 Mg,
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[24] vs. [70] Thermal emission at 24 um
10% | — — T o
10! | HD 61005 observed —
HD 61005 5 HD 107146 synthetic ]
E
= HD 10647
5 10°
2 uw’
10 =
3
[S)
3 E 10
3 S
- =
% 10 < 10
= E
1 4
& e ]
= o Wea™ i 107 108 10° 10%°
Age [a]
10° observed .
g . synthetic 3 Thermal emission at 70 um
" photom. uncert. ] — — T —rrr
l<— ] 1 HD'61005 observed |
. 4 o2 o— HD 107146 synthetic _|
10t TS PP TTT e L 10647 —=
10° 10 10* 10° 10* e

[
(S)
"

(Faust/Fstar)24 ym

@ Example for possible refinement: disk
mass range made disk size-dependent
(Mmax o< R)
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Individual sy
SED Utility for Ci

Mie-based calculation of thermal emission

Temperature distribution for astron. silicate around G2V:

Thiackbody [K]
150 100 70 50 35 20

10
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Modified Blackbody ------

r[AU]

KRIvov, MULLER, LOHNE, MUTSCHKE, ApJ, 687 (2008), 608
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Individual syst

Examples: G2-type sta

HD 107146

Flux Excess
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Individual syst
Examples: G2-type sta
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T. Léhne (AIU Jena) Dust to Planetesimals



Conclusions
&
Outlook

T. Léhne (AIU Jena) Dust to Planetesimals



Conclusions and Outlook

@ Size and radial distribution are coupled;
dust mass and total mass evolve differently.

@ Primordial planetesimal distribution
constrained by IR excess statistics.

@ Belt masses and sizes are more realistically
inferred from improved dynamical/collisional and
thermal emission models.

@ Typical planetesimal belts:

a few to a few ten earth masses at
a few ten to more than a hundred AU.

@ To be done: model onset of collisional cascade,
consider stochastic events,
explore influence of optical dust properties

Thank you for your attention!
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