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Introduction: Investigating the properties of interstellar dust, 

primitive cometary dust, and interplanetary dust is important for 
understanding the formation and evolution of our planetary system. 
Recently the properties of solar system dust are not only compared 
to interstellar dust but also to observations in circumstellar debris 
disks, that are assumed to be a part of planetary systems in early 
stages of evolution. An important tool to derive the dust properties 
from astronomical observations are studies of the spectral variation 
of the dust thermal emission, where the observation of emission 
features can be indicative of the mineralogical composition of the 
dust particles. Especially the observation of different silicates and of 
amorphous and crystalline materials is often discussed. Model 
calculations to reproduce the observed thermal emission brightness 
are based on the knowledge of the optical properties as well as on 
models to describe the light scattering and thermal properties of a 
small particle of a certain material composition.  

Optical constants: The thermal properties of the particles 
depend on the optical constants of the material. Optical constants 
can be derived empirically from astronomical observations as was 
done for “astronomical silicate” [1] (also used in Fig.1). A more 
detailed study of the dust mineral composition by astronomical 
observations requires the comparison to laboratory measurements 
where the reflection and transmission  of minerals are measured for 
different wavelengths. The results, however, depend on the exact 
chemical composition of the mineral, the temperature, the 
orientation of the crystal relative to the incoming light, and whether 
the material is measured as a powder or a slab.  

Light scattering models: Applying Mie-theory to calculate the 
scattering properties of particles the absorption efficiency Qabs can 
be calculated for the optical constants. Using the Maxwell-Garnett 
theory the optical constants can be calculated for porous grains. 
Aside from the structure of grains also their size influences the 
thermal emission. The calculated spectrum for astronomical silicate 
[1] particles of 2µm size shows features while these disappear for 
bigger particles (Fig.1). Hence the absence of features of a certain 
material in an observed spectrum does not necessarily mean that 
there are no grains of this material.  

We present model calculations of the infrared spectra for 
different materials where the refractive indices are already known 
and show the problems which can occur in the interpretation of 
astronomical observations. 

 
Fig.1: calculated spectra of astronomical silicate for 
different sizes: 2µm, 5µm, 10µm 
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