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On The Physics of Dusty Plasmas

Marcelo Camargo de Juli — IAG/USP

{ juli@astro iag usp br)

Abstract

Most of the material in the Universe is in the plasma state and it coexists with dust particles in
many situations. It was suggest long time ago that dust grains become charged (negatively or
positively) if they are immersed radiative environment. The system composed of charged dusts,
electrons and ions forms a so called dusty plasma. In recent years the interest in dusty plasmas
has increased significantly because it was recognized their importance in a number of
applications in astrophysics and planetary physics, physics of strongly coupled systems,
problems in laboratory including plasma processing and fusion devices., etc. There exists a
number of physical effects, which distinguish a dusty plasma from a standard plasma of
electrons and ions, for example: the charge fluctuation on dust particles, the mass distribution of
dust particles, effects of the shape of dust particles, etc. However, the most fascinating effect that
was observed in laboratory, is the crystallization of dusty plasmas. There is a phase transition in
the dusty plasma. I intend to present an overview of the physical properties of the dusty plasmas,
their occurrences and applications.
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Ocorréncias
- Plasmas Empoeirados no Espacgo

® Anéis planetarios
e Cometas
* Nuvens interestelares

* Atmosfera da terra

* Magnetosfera dos planetas Jovianos

* Regifio de formacao estelar (Regido H II) (e)

- Plasmas Empoeirados em Laboratério

* Descargas de corrente continua (DC) e de radio freqiiéncia

® Dispositivos de plasma de fusio

® Reatores de processamento a plasma (plasmas industriais)

0.l ma

Figure ® An cxample of cust pamicle collecied after operauon of

TEXNTOR9= [I0): the barpe irdn sohere showane o topubar surface imius,
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Cristais de Plasma

A competicdo entre a interaciio coulombiana e a flutuacio térmica do plasma de fundo
desempenha um papel chave na determinacio do grau de ordenamento do sistema. Quando
0 parimetro de acoplamentoT,aumenta, o sistema pode se auto-organizar indo de uma fase
gasosa a uma fase cristalina.

- Aplicacdes:

* Como um sistema macroscépico modelo para a fisica dos cristais (deslocacio, transicio
de fase, etc..).

*Na fisica de coléides e fend6menos que envolvem um tempo de resposta curto. A escala de
tempo caracteristica para a formacao do cristal de plasma é de Is.

*Modelamento de sistemas de nanocristais. ) ___. :

L U

: Micrographs and skarches of the different crvstal structures: (a) hexagoral. (5) = (E)
I anil te ) fee: The central column corresponds to the structurss in the micragraphs, The L
graded aress in the sketches are normal to the optical axs, The hars ¢ vrrespond m .2 mm o
fafter Chu apd 1 19943, -

®:ist layer O 2Zad layer ©:35d layer
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