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Introduction: Infrared observations from satellite have revealed 

signals of circumstellar dust for a high percentage of nearby stars. 
The dust particles are not a remnant of the star formation but rather 
produced by planetesimals in these systems, which are referred to a 
circumstellar debris disks. The existence of planets is observed or 
assumed for at least some of these systems. The sources of these 
particles, their dynamical and collisional evolution as well as the 
evolution of their material properties are studied in comparison of 
the solar system dust cloud. 

Dynamical and collisonal evolution: The dust is continuously 
replenished either by collisions between asteroidal objects or by the 
activity of comet-like bodies. The major effects to determine the 
overall distribution of dust in circumstellar systems are stellar 
gravity and radiation pressure including the Poynting-Robertson 
effect and dust fragmentation by mutual collisions. The size 
distributions are influenced by collision fragmentation and radiation 
pressure force that ejects small particles from the disks, the latter 
depending on size, structure, and material composition of the grains. 
Based on model calculations for the radiation pressure force [1] for 
particles of different structure and composition we estimate the size 
spectrum of dust particles and the Poynting-Robertson lifetime for 
selected cases of circumstellar disks. While the lifetime for small 
dust particles in the solar system is limited by the Poyting-Robertson 
effect, we show that for the studied systems collisions yield the 
major limitation. 

Particle properties and material evolution: Astronomical 
observations reveal the spectral variation of the dust thermal 
emission. These emission features depend, among other effects 
discussed in a different presentation [2] on the mineralogical 
composition of the dust particles and especially the identification of 
amorphous and crystalline materials reveals the thermal history of 
the dust particles. But the lack of spatially resolved data prevents us 
from directly measuring the evolution of the dust material within a 
given system. Observations suggest also the existence of a gaseous 
disk around these stars. Processes to influence the gas component 
are the activity of planetesimals, sublimation of dust grains, and dust 
surface reactions. These are discussed in comparison to the dust 
properties. 
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