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 (Plasma formation and diagnoses in lab.)  
.  

 

Interaction of Injected 

Dust Particles with Plasma  
.  
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At the end of the lecture student would be 
expected to:- 
  
1. Understand the definition of dusty plasma.  
 
2.  Recognize the design and construction of AC dusty plasma system. 
 

 3. Plasma Diagnostic Techniques  
Åoptical emission spectroscopy (OES)  
ÅLangmuir probes.  
 

4. Influence of zinc dust particle on the discharge characterization 
in two discharge column regions  
 (plasma bulk and plasma sheath) in alternating current system 
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Plasma : 
Is quasi neutral gas of charged and neutral 
particles which exhibit collective behavior . 
 
  

More than 99% of the visible 
matter in the universe is in the 
plasma state . 
 
 
    Chen, Francis F. 

    © 2016 Third edition  
   Introduction to Plasma Physics and Controlled Fusion 
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dusty  Plasma 

DUST 

Åabsorbs electrons and ions 

Åbecomes negatively charged 
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ÅDust in Plasma (low density dust) 
(dust particles are considered as a collection of isolated screened grains) 

 

rd<<˂ D < a 
  

ÅDusty plasma (high density dust) 

(in which charged dust particles participate in the collective behavior)  

 

rd << a < ˂D  

 (rd) dust grain radius 

 (a)   average integrin distance 

 ( D˂) plasma Debye radius  



Milestones in dusty plasma research 

1980 

1998 



Milestones in dusty plasma research 

1980 
Å The discovery of the spokes    
ƛƴ {ŀǘǳǊƴΩǎ . ǊƛƴƎΦ 

ÅThe discovery of the dust problem in 
Fusion reactors.  

Å Realization of the dust contamination 
problem in the semiconductor 
processing industry 

1998 



Dusty Plasma System  
)Dusty plasma devices (DPDs 

To produce and study dusty plasmas in the laboratory 



Basic Parameters of Ac dusty 

plasma system. 

 
Electrode Material Zinc 

Type of Dust Particle Zinc 

Operation Mode Ac mode 

Background Gases Argon 

Electrode Diameter 8 cm 

Distance between Electrodes 10 cm  

Electrode Thickness 2 mm 

Dust Particle Diameter ~125 µm   ,   ~212 µm  

Dust Weight 0.1    g 

Frequency  50  Hz 

Applied voltage 600 volt 

Applied current  80 mA 



Schematic the diagram of system chamber 
with electric circuit. 

Main parts of the ac dusty plasma systems 

Power Supply 



Dust Dropper Device  
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Plasma Diagnostics 

Optical Spectroscopy 

 
Langmuir Probe 



Ions Electrons 

Plasma 

�¾Optical Spectroscopy 

Optical emission spectroscopy (OES), which 
measures the light emitted from a plasma as a 
function of wavelength, time, and location, is one 
common remote diagnostic, in OES, visible light is 
usually collected by a lens and focused onto the slit 
of a spectrometer. 

 


