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A PIONIER large program
Goals:

• Constraining the shape of the
inner disk;

◦ Vertical structure;
◦ Non-axisymmetry

• Constraining the nature of the
emission (gas,dust)

• Determining the temperature;

• Relation with central star outer
disk;

• Signposts of planet formation;
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Figure 3
Pictographic representation of the inner disk region out to a few astronomical units. Shown are the
magnetospheric accretion depicted near the star, the dust-free gas disk in the middle, and the dust rim on the
right.

Goldreich model and thus obtained a complete description of the SEDs of Herbig Ae/Be stars in
terms of a simple irradiated disk model.

So if this simple model of the NIR bump is basically correct, then one may wonder why mainly
Herbig Ae/Be stars show such a huge bump while T Tauri stars are not known for displaying
such a conspicuous feature. Dullemond, Dominik & Natta (2001) argue that because the stellar
luminosity is at much longer wavelengths for T Tauri stars, a bump of this kind would be partly
“swamped” by the flux from the star, though a close look at the spectrum should still reveal such a
bump. On first sight, T Tauri star SEDs do not show such a strong bump. But through a careful
subtraction of the stellar spectrum, Muzerolle et al. (2003) show that T Tauri stars consistently
have such a NIR bump, though perhaps weaker in a relative sense than the Herbig stars. So in
that sense, T Tauri stars are no different from Herbig stars.

In spite of the early success of these models, there was no easy way of telling with just NIR
photometric data whether it was indeed the true nature of these objects. Indeed, much sim-
pler spherically symmetric envelope models, in which the dust was also removed inward of the
dust evaporation radius, could also fit the NIR bump and even in a number of cases the en-
tire SED (Pezzuto, Strafella & Lorenzetti 1997; Malfait, Bogaert & Waelkens 1998; Mirosh-
nichenko et al. 1999; Bouwman et al. 2000; Vinković et al. 2006). In fact, such models appear
to be more consistent with the lack of clear observed correlation between the NIR flux and
the disk inclination. For a simple perfectly vertical wall model of the rim such a correlation
is clearly expected, with little NIR flux observed at near face-on inclinations as illustrated in
Figure 4a,b, and discussed in more detail in Section 3.1. Perhaps the most clear counter-example
is AB Aurigae, which has a huge NIR bump (see Figure 2) but is known not to be very far from
face-on (e.g., Eisner et al. 2003; Corder, Eisner & Sargent 2005). Note, however, that AB Auri-
gae is an object that is still surrounded by a substantial amount of non-disk-related circumstellar
material, which may contribute to the NIR flux.

The key to distinguishing these models from each other is to spatially resolve the NIR disk
emission. Because the spatial scale we are talking about here is about 1 AU in diameter, which
means 7 mas at typical distances of Herbig Ae stars, no NIR telescope is even remotely able to
make spatially resolved images of these structures to tell which model is correct.
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A PIONIER large program

Sample:

• The brightest Herbig AeBe star
(Hillenbrand+ 92, Thé+ 94, Malfait+ 98)

• 55 targets selected

• B0 to G stars

Strategy:

• Snapshot survey: parametric modelling
of emission morphology.

• Agressive uv coverage and image
reconstruction on best resolved objects
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Examples of visibility distributions (I)

HD)85587)

MWC297)

HD150197)
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Examples of visibility distributions (II)
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A strong chromatic flux ratio
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Parametric modelling
Visibility and Closure-Phases

Aim: Providing morphological parametrisation of the H band
emission
Method: Point source + Thin elliptical ring + Azimuthal
modulation + Blurring + Halo (11 parameters)

J.-P. Berger PIONIER LP HAeBe 7/15
7/15



Temperature distribution
On average consistent with silicate dust grain sublimation.

log(T ) K

Mean value: ≈ 1320 K

Unreliable determinations

︷︸︸︷
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Size - Luminosity relation
Confirmation of previous studies e.g. Monnier+ (2002,2005)

1000 K

2000K

1500 K Θgrain = 1.0µm
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SPARCO Image reconstruction
The importance of knowing the photometry
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Reconstructed images
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What can we trust?

Image Reconstruction
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The particular case of HD 100546
Detailed Modelling

A transitional disk
MCFOST (Pinte+2008) simulations
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The particular case of HD 100546
The "halo" and the MIDI connection

Are we seeing the inner rim of transitional outer disks?
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Conclusion

1. VLTI is an operational, efficient, "imaging" interferometer;

2. PIONIER LP sheds a unique insight at the very inner regions
of the disk but angular resolution a clear limit;

3. Closure phase and visibility "rugosity" information still to be
interpreted (axial symmetry?)

4. The combination of PIONIER and MIDI data (more?) is a
challenging but exciting goal still to be fulfilled;

5. MIDI legacy: "Phase 3" products database (ESO, JMMC);
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