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A science overview
of optical interferometry

(continued)

R. Waters, University of Amsterdam

Observational methods

• Circumstellar matter is cool: 
   observe at long wavelengths (IR, mm)

• Composition and kinematics: spectroscopy

• Geometry of environment: high resolution imaging
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High angular resolution: stars
 

•  Stellar surface structure 

•  Mass loss of stars (massive, low mass) 

•  Formation of stars and planetary systems 

Some spectral 
diagnostics
accessible at
Infrared 
wavelengths
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Some characteristic IR transitions of
dust and the corresponding modes of
active molecules in the dust material

The spectrum of CO in the gas phase
 and in a molecular binding between 
2000 and 2300 cm-1. RES is resolution.

Stretching mode of 
the Si-O bond

Bending  mode of 
the O-Si-O group

Stretching mode of 
the C-C bond

Stretching mode of 
the C-H bond

Bending  mode of 
the C-H bond (in plane)

Bending  mode of 
the C-H bond (out of plane)

Polyaraomats
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Degenerated
   C/O core

He
burning
shell

H
burning
shell

Extended 
atmosphere
of an AGB star
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 Geometry of (dusty) stellar outflows
 
 
• Location of dust forming region

• Effects of stellar pulsation on dust formation

• Origin of non-spherical mass loss
 
• Binarity and AGB mass loss
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Figure 2 : Diffraction-limited image reconstructions of αHer at 633 nm obtained in 1992 July (top) and 1993 june (bottom). These were recovered from the 
Fourier measurements using an MEM-based self calibration algorithm. Each image can be represented as the superposition of a uniform disc together with a 
number of unresolved hot spots. For each image, the right-hand panel shows the location pf the model components, the relative flux of each hotspot being 
represented by its angular diameter.  The contour levels are plotted from 5 to 95 per cent of the peak flux, at intervals of 10 per cent. North is to the top and east to
 the left. The map scales are in milliarcseconds.
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Bipolar
outflow

  Infalling
interstellar
  material

•  Material in circumstellar disk: T = 40 - 1000  K

•   Dust particles in thermal equilibrium

•   Very efficient emitters at infrared wavelength

•   Large effective surface: outshine star and (proto)-planet
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   Formation of stars and planetary systems

•  Disk size, thickness as a function of wavelength

•   Formation of inner hole

•  Distribution of gas and dust components
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