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Turbulence and Self-Organization in the Universe

Ulrich v. Kusserow, Olbe-Society Bremen

High resolution imagesopbtainer by the aid of modern telescopeBustrate the existence of
dynamically evolving chaotictimictures in manyareas of our biverse. Turbulent flow process
probably influenced major cosmic eve already in the early CosmdSuch processes ¢ be observed
for examplein molecular and dust clouds in star forming reg, in the accretion disks around you
stars,in the vicinity of supernova explosic, in the hot solar corona and in stellar winds othia
atmospheres of gas giants lfanetJupiter.

On the other hand, one finds very ord appearingmore or less symmetrically structured cele:
objectseverywhere. In many galaxies conly formed spirals structurdsave developed. Compe
objects like protostars, white dwarfs, neutron stars or galacticlei are often surround in a
systematic manner bgharacteristi dust and gas disks as well as by paatflows, more or less
strongly collimated jets of mati and energyThe orbits of planets in different sc-like star systems
reveal a fundamental cosmic principle of orcHow could our Universe manage the building
galaxies, stars and plats with their we-formed global structures by salfganization processes ir
complex and turbulent medium?

Supported by clear illustrations, animations arad wieo recordings the basic principles of thd-
organized formation of orderesfructures the "assembly" of our universe, due to nonlinetaraction
processes in an initially turbulent mediwill be made plausiblén this presentatic. Basic ideas of
chaos theory and the physics tnfrbulence in magnetized plasmwdl be discused. The key influen-
cers in cosmic selbrganization processeare presented, thafinally have alloved as well the
evolution of life on Earth.
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