





Why observing PMS stars with IR interferometers ?

*magneto-hydrodynamics
sturbulence

edust aggregation
splanetesimals for mation
eplanet formation
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Challenging theories and models
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\_ Millan-Gabet, Schioerb, Traub

- ApJ,2001 Y.

Herbig AeBe:

12/16 resolved in H or K band;
«Standard disk model fails 11/12;
Internal cavity bigger than predicted;
*11/12 Apparent symmetry;

Tuthill, Monnier, Danchi 2001

Near infrared interferometric measur ements:

T Tauris:

3/3 resolved

«2/3 uncompatible with std disk model
Internal cavity bigger than predicted

Akeson et al. 2001, Tuthill, Monnier, Danchi 2001, Millan-Gabet et al. 2001,Akeson et al. 2000,M albet,1998.
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The Fu Orionis case
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FU Orionis stars:

o T Tauri stars;

» Have undergone photometric outbursts
attributed to accretion disk instability;

* Disk luminosity ovewhelms star [uminosity;

* |deal LB interferometry target to test accretion

disk models

Turner,Bodenheimer ,Bell, ApJ, 1997
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Fu Orl: data calibration

| nstrumental visibility

*Polarization
1.0 e *Dispersion

5 : *Atmosphere...
A T All phenomenon have different timescales.
3, (o T Data calibration:
| - «Asserting transfer function stability
oI nterpolation at the measurement point
*The accuracy goals leads to certain
[ constraints
! ] -calibrators diameters
s 0] DI S I I -number of calibrators

- E 10 / -spectral type
lme (hours) -angular distance on the sky
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Visibiliby®

Error estimation: |
€ final— fuori — g(gmeas—fuori 1€ meas-—cal (I)’gdiam)
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1

Viu,v) = 5 (775 + Vi (u, v) + 2712Va(u, v) cos(pa — ¢ + 2ﬂ§.§)]

(1 -|-?"12)




[IInterferometric observations challenge standard models.

Conclusion

[JFu Ori: aunigue lab to study accretion disk theory.
[IRely first on ssimple models.

[1Disk study (tre law, disk evolution ...) needs visibility accuracy (dynamic
range) for which data calibration is crucial.

[12 range of projected baselines minimum

[1SED complementary information important but ...

[1Expect to be surprised even if your model fits the SED.
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Y SO science with the VLTI

Imaging not standard by-product but ...

A lot of exciting science

[ Iresolving multicolor structuresTTS, HAeBe
AMBER -MIDI will not probe the same part of the disk (thermal emission, scattering ...)

[ lcircumbinary disk-star interaction

| lusing spectral resolution:

constraining wind physical properties, interaction with disk,
probing circumstellar dynamics (under certain conditions)

_lusing closur e phase closur e infor mation
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En attendant I’ image Fu Or

Collab: F. Malbet, R. Lachaume, J.L. Monin

VLTI configurations: Required accuracy: 1%
«J1 A0 J6 (max)

«C0 DO C1 (med)

GO K0 J3 (min)
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