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A “typical” circumstellar disc

ALMA

Direct imaging (HST or 8-meter ground-based)

Near-IR interferometry

Mid-IR interferometry
e
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H-recombination lines continuum
Near-IR continuum Mid-IR: (Sub)millimeter:
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+ atomic lines (Br-y) + molecular lines + molecular rot-lines
+ occasional molecular (H,0, CO,, ..}

lines (H,O, CO, OH)

100pc  200km 200m
! ! ! ~0.01”

1AU 1cm 10 um

Dullemond & Monnier, ARAR 48,

2010



The VLT Interferometer




The VLT Interferometer

Telescope 1 ; “ Telescope 2

Masmyth Focus ; Masmyth Focus

Interf afric Labc ny

Coudé Focus [ H“ Coude Focus

Interferometry Fringes




Wavelength

Name

First Light
Type

Wavelegths

Telescopes
Baselines
FoV

Airy Disk
Resolution
Limit

MID-infrared Interferometric
Instrument

December 2002
Two-beam pupil-plane
interferometer
N-band (8 ... 13 uym)

UTs (8.2 m) ATs (1.8 m)
47 ... 130 m 8...200m

2 arcsec 10 arcsec
0.26 arcsec 1.14 arcsec
> 15 mas > 10 mas

1Jy/0.1Jy 10Jy /0.5 Jy

Optical Path Difference

.....
.....
.....



Interferometric Observables

(E (A1) % E(R.0)) = V(A — .11 — 1) = V(5. 0)

E(F.0) < E(5, 6)) =V — .t —6) = V(0,1)
A

»visibility«

»For sources in the far field the normalised value of the
spatial coherence function is equal to the Fourier
transform of the normalised brightness distribution /.«
(van Cittert-Zernike Theorem)

V(P _f[(f?}exp(—ijzn@)d;f
V,.(0) [1(3)do <« intensity

[[[1(x, p)exp(—i2n(ux + vf))dadf
ST pdap *

lf’!',ﬂ()]'tl‘l (”' l) =-

spatial fréquencies
sky coordinates in units of B/A

A) Fringe Contrast

sometimes known as »Michelson
visibility«, and related to the
measured maximum and
minimum intensities in the
fringe pattern:

]max - JImin

fmau{ -+ JImin

4 Michelson —

visibility varies between 0 (i,
=lmax) and 1 (i, =0)

B) Fringe Phase

location of the central fringe
with respect to the zero optical
path difference



Z CMa - an unequal binary

consists of a FU Ori object (T Tau with a high accretion rate)
and probably an embedded Herbig Be star that dominates the
system at infrared wavelengths
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A typical circumstellar disk!
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» the resolution of the interferometer decreases with wavelength
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» the emitting region becomes larger due to the temperature gradient

— decreasing visibilities

— direct size estimates

Ratzka et al., A&A, 502, 2009



normelised visbility

Radiative transfer model T Tau N
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largér g-r.:;ii'n_s-(; 1.5 pm),

crystalline dust

F. [oy]

Fy (9]

RY Tau - A case study
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Prestellar phase

Protostellar phase

Pre-main sequence phase

Dauphas & Chaussideon, AREPS, 39,

Fragment
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vF, (erg/s/cmz)

The transitional disk of TW Hya
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Ratzka et al., A&A, 328, 2007



Processed Dust around TW Hya
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A non-prototypical prototype

TTau S
(in minimum)

. 7

MIDI/ N o\,

T. A. Rector (University of Alaska Anchorage) &
H. Schweiker (WIYN and NOAO/AURA/NSF) 0.5"

Ratzka et al., A&A, 502,

2009



A non-prototypical prototype

TTau S
(in minimum)

. 7

MIDI/ N o\,

T. A. Rector (University of Alaska Anchorage) &
H. Schweiker (WIYN and NOAO/AURA/NSF) 0.5"

Ratzka et al., A&A, 502,

2009



Calibrated Visibility

Fitting the binary signal
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Sketching the T Tau system

NACO / 2.12 um (FP)
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GV Tau - another IRC

binary separated by 1.2
distance of ~ 140-160 pc

variable on short timescales
due to

inhomogeneities in the cir-
cumstellar material around
the southern component?

variable accretion of the
northern component?

presence of a circumbinary
envelope suggested

F606 (HST) + H / Ks

Roccatagliata et al.,

(NACO)

A&A, 534, 2011



Offset from S in Dec. [arcsec]

GV Tau - another IRC
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Where do we stand?
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