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Motivation

: ‘ "

* Young circumstellar structures are interesting
targets to search for protoplanetary systems.

" i = 8

 Central cavities, condensations and radial gaps
are believed to be associated with the disk
disappearance, which is related to planetary
formation.




Example: B Pictoris

Beta Pictoris HST - WFPC2 - .



Example: B Pictoris

+ Direct disk observations
shows sub-structures, P
like the asymmetries

In 3 Pictoris disk.
e Simple geometry models

do not reproduce details
of the spectral energy L
distribution. .

NASA and P. Kalas (STScl) = STS5¢l-PRC00-02
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A “flared” disk model

Chiang & Goldreich (1997 and 199)
8+ Passive disk In hydrostatic radiative
equilibrium.
M » Disk presents variable height as a function

of radius. The surface grains are exposed to
stellar radiation.

* The inner part of disk Is heated by diffusion.
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Model geometry
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Formalism
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Classical fitting method

 Least squares method
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Classical method problems

1. When the
functions present
discontinuities

| reffective

Disk radius:
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Classical method problems

2. When the function
X%(a) has a
“hard minimum”
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Genetic Algorithm

§ - o

Supports several parameters.
Not affected by model complexity.

Suggested by Koza (1992)
Adopted version by Bentley & Corne (2002)




Implementation

Generator
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Solutions
Set




Generator

Generator

o Generates the first
B Solution Set based
on pre-stablished
ranges for each
model parameter.

Solutions
Set



Evaluation Module

\

Based on the model, gives a
“score” to each solution.
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Defines which action

shall be applied to each
| solution, according to

| scores.
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1 The Execution Module §
applies the actions
defined by the
Judgement Module,
generating a new
Solutions Set.

Solutions
Set






Special control functions and support

Statistics
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Evaluation Function

« Associates a numerical value (scor) Indicating
the goodness of fit for given set of parameters.

o Contains the physics of the problem.

e Must be fast.




Automatic functions
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Finding a solution

name= GM Aur, HBC77 Solution set with
IRAS 081314432 102 individuals.

Executioh time:
200 s.

Final solution
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Results: B Pictoris
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Disk radii = 0.99 - 7.8 AU
62 - 350 AU

Height =6 AU




Results: TW Hydra

Disk radii = 0.014 - 0.029 AU
0.060 - 78 AU

Height = 0.033 AU

longitudinal view




Results: HD98800

.

1.3-20 AU

o Height = 0.17 AU

longitudinal view



results




| Disk transits -
Circumstellar -
.

asymmetries can
generate photometric |
variations similar to

planet transits.

— View angle RS
— Accretion episodes e
— Periodic eclipses




Current research

. Judgement Module paramter
optimisation.

. Test new crossover modalities.

. Porting the code for parallel machines /
clusters.

. Enhance portability for new models and
contexts.




« The method is efficient t search _
solutions, even If the model Is

complex or presents high number of
parameters.

- The final solutions present quality
| similar to those obtained by
traditional methods.




References

X Bentley, P.J., & Corne D.W., 2002, | D'Alessio, P., Calet, N., Hartman, L.,
Creative Evolutionary Systems. Lizano, S., Canto, J., 1999, ApJ,
Morgan-Kaufmann, San Francisco. 527, 893.

Calvet, N. Hartmann, L., Kenyon, Gregorio-Hetem, J., & Hetem Jr., A,
S.J., Whitney, B.A., 1994, ApJ, | 2002, MNRAS 336, 197
434, 330. | Classification of a Selected Sample
Chiang, E.I., Goldreich, P., 1997, | of Weak T Tauri stars.
ApJ, 490, 368. X Koza, J.R., 1992, Genetic
Chiang, E.I., Goldreich, P., 1999, Programming: On the
ApJ, 519, 279. Programming of Compu_ters by
Chiang, E.I., Joung, M.K., Creech- Means of Natural Selection. MIT

Eakman, C. Q.I., Kesseler, J.E., Press.
Blake, G. A., van Dishoeck, E.F. Natta, A., 1993, ApJ, 412, 761.
2001, ApJ 547, 1077.




“annibal.hetem.jr@usa.net

=



