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BROWN DWARF DISKS | A CHALLENGE FOR MIDI

I. Pascucci1, D. Apai1, S. Wolf2 and Th. Henning1

Abstract. We carried out Radiative Transfer (RT) calculations to in-
vestigate the properties of disks around young, Very Low Mass Objects

(VLMOs) and Brown Dwarfs (BDs). We explore the possibility of re-

solving such disks in the mid-infrared with MIDI depending on the
parameters: source distance and declination, disk inclination and ex-

tension.

1 Introduction

The recent discovery of many sub-stellar mass objects raises the question of their

formation. Stellar-like accretion and ejection from amultiple system during the ac-

cretion phase are two possibilities. To distinguish between them a detailed study of

the circumstellar disk is needed: while the �rst scenario results in a complete disk,

the second implies a truncated one. Up to now the only strong BDs disk candidates

have been identi�ed in the Cha I star forming region (Comer�on et al. 2000).

2 Radiative Transfer Simulations

We used the MC3D RT-code (Wolf et al. 2000) to simulate spectral energy dis-

tributions (SEDs), 10 and 20 micron images of the disks around Cha I H�1, a

bona-�de BD, and Cha H�2, a VLMO. Scaled down T Tauri-like disks have been

adopted (for the model parameters see Tab. 1 and Natta & Testi 2001). We ap-

plied di�erent inner cavities and disk extensions to investigate their inuence on

the mid-infrared emission. Finally, we used the SIMVLTI tool to determine the

maximum distance at which such disks can be resolved with MIDI.

3 Results

Based on our RT simulations we calculate the distances at which the models

described by the di�erent disk formation scenarios can be distinguised using the
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Fig. 1. Left panel: SED of Cha H�1 corresponding to the model 1 (see Tab. 1). Solid

line (dashed line) for the face-on (egde-on disk). Right panel: 10 micron visibility curve

for Cha H� 2 model 1 using UT1 and UT4. The disk is resolved at a distance of 50 pc.

Table 1. Model parameters and maximum distances at which the disks are resolved by

MIDI, results of our combined RT and SIMVLTI simulations.

Source L Te� Rin model Rdisk Mdisk d
[L�] [K] [R?] [AU] [M�] [pc]

1 100 9.1�10�4 40
Cha Ha1 0.010 2600 1.5 2 50 2.5�10�4 30

3 10 1.1�10�5 20

1 100 9.7�10�4 50

Cha Ha2 0.035 2550 1.5 2 50 2.6�10�4 40

3 10 1.2�10�5 30

VLTI/MIDI facility. (see Tab. 1 last column). We �nd that non-truncated disks

with small inner cavities (i.e. stronger aring) are the easiest to detect from our

models (see Fig. 1). The declination of the source is a fundamental parameter:

a disk like model 1 for Cha H�2 would be detected at 120 pc if the source had a

declination of -30 degree.
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