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Why interferometry !
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PIONIER

Context in 2009: imaging era at the mas

scale (e.g. MIRC/CHARA: 6T in the NIR).

Building PIONIER:
« OK from ESO: End of 2009
 Integration: Jan.-Sep. 2010
e First Light: Oct. 2010
Pl : JB LeBouquin / JP Berger

Science goals : YSO + Debris disks
e sensitive
e accurate

« providing multi-baselines simultaneously
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Kloppenborg et al. 2010 Nature

o Statistics of disk properties
 Study time-variable objects
« Image well-resolved disks
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The inner disk

Magnetospheric Rounded off dust inner rim:
accretion a dust chemical reactor

Accretion Dust-free inner
shock gas disk

Optically Shadow cast Near-IR-emitting Weak shadow cast
thick gas (?) by the gas (?); surface of the by the dust rim (?)
a possible “safe dust inner rim

haven” for dust o
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Family portrait
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Reconstructed images
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Inner disk modeling

Parametric modeling:
provides Rin, surface
brightness, asymmetries

10

50

60

-10

-15

-20

20 10 0 -10 -20
mas

© B. Lazareff & W.F. Thi



Inner disk modeling

Parametric modeling:
provides Rin, surface
brightness, asymmetries

Refine with ProDiMo
e.g. sedimentation,
physical conditions

"Tdust, Tgas from thermal balance,
and full vertical hydrostatic”
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Transition disks

( N
T Cha (G8) Gap<i12 AU
SA0206462 (F4) <45 AU
HD142527 (F6) <130 AU

J

SA0206462

Dec. offset[arcsec]

[Muto+2012] R.A. offset[arcsec]

0.5

Complex disk structures
[Fukagawa+2011,Muto+2012]

Companion candidates in the gap
[Huelamo+2011,Biller+2012]

Massive (resolved) outer disks
[Andrews+2012]

Benisty et al. in prep

[Cieza+2011]
[Andrews+2011]
[Verhoeff+2009]
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Close companions & asymmetries

.

Search for companions at separations

3-50 mas (~0.5-7 AU)

~\

* SAO 206462 & T Cha: no companion (contrast>1.2%)

* HD142527: point source at ~1.5 mas (3% contrast)?

Or inner disk rim ?

J

No detection of bright companions [pott+2010]

Low asymmetry - no sharp rim

Explained with anisotropic scattering

HD142527
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T Cha

* Candidate companion @ 6.7 AU ? [Huelamo+2011]
* Single temperature black body ~ 1500 K
* Tiny inner disk : 0.07-0.13 AU

*M = 3 1011 M. of carbon

* H=0.2 AU @ 1 AU sets outer disk radius
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T Tauri stars

——

[Pinte+2008]

RU Lup @1.67 um
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Perspectives
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0.4-4 mas
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Reconstructed images
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Image reconstruction algorithm (e.g. MIRA)

CP [deq]

-100 -

111111111111

Baseline [MA]

HD104237
Grady et al. 2004

.




