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Introduction

Here, we propose the use of dynamic light scattering technique together with
fractal analysis of the signal as an alternative way to probe the state of dusty
plasma. Fractal analysis is a powerful tool for understanding complex system
and dynamics. Characteristics in time series X(t) can be described through
scale invariance property, namely X(at) ≡ a-HX(t), where a is a scale factor, 0< H
<1 is the H-self-similar exponent [2].

Dusty or complex plasmas are plasmas containing
charged micron-sized dust particles [1]. The charged
dust particles experience complex interactions with
each other and the background plasma as well. By
controlling the charge or temperature of the dust
particles, one can alter the physical state of dusty
plasma that range from highly-ordered crystal-like,
partially ordered liquid-like and highly disordered
gas-like states. One way to differentiate such
physical state experimentally is by calculating the radial pair correlation function,
g(r), from the snapshot of dust layer. However, pair correlation fails in describing
disordered gas-likes state.

Objectives
The main objectives of this study are:
 to characterize physical state of dusty plasma especially the disorder state
through fluctuation behavior in dynamic light scattering signal.
 To characterize the light intensity fluctuation using wavelet based fractal
analysis.
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Dust particles in glow discharge plasma probed using laser light. The
total scattered light is detected and monitored with time. Video camera
is used to capture the spatial arrangement of particles.
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Details coefficient at each scale j is squared and averaged:

Slope=2H+1

If X(t) is a fractal signal, then S(j) will obeys a power law relation [4]:
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H exponents of intensity fluctuation of different dusty
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Log log plot of S(j) with scale,j of intensity signal with dust at
0.1, 0.3 and 0.5 mbar and without dust in the plasma. The
inset is the linear regression lines.

Conclusion
 Disordered dusty plasma phase is characterized by higher H fractal exponent
(more regular fluctuation in dynamic light scattering intensity signal). While H
exponent decrease (more irregular fluctuation) as spatial orderliness increase.
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