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Strongly-coupled plasmas are dominated by Coulomb collisions to such an extent 

that neighbouring particles do not easily move past one another. Instead, they arrange 

themselves with a nearly fixed interparticle spacing, analogous to atoms in a solid or liquid. 

Particles in a strongly-coupled plasma mostly oscillate about fixed positions in a cage that is 

formed of nearest neighbours, and less frequently they escape that cage. Escapes of this kind 

lead to transport processes such as diffusion and thermal conduction. 

A dusty plasma provides an attractive way to study strongly-coupled plasma in the 

laboratory. Also known as a ‘complex plasma,’ it consists of a mixture of electrons, ions, and 

micron-size particles of solid matter that gain an electric charge that is usually thousands of 

electronic charges. Due to their large charge, these solid particles interact amongst 

themselves strongly, and arrange themselves like atoms in a liquid or solid, while the 

surrounding electrons and ions behave like a traditional weakly-coupled plasma. Dusty 

plasmas are ideal for experimenting because they are easily prepared in the laboratory and 

they are suited for a powerful diagnostic method: direct imaging by video microscopy. This 

imaging method allows the experimenter to track the positions and velocities of individual 

particles, including their random thermal motion as well as any collective motion. 

In this talk, strongly-coupled dusty plasmas experiments will be described. One 

experiment is an observation of viscous heating in that is undergoing a shear flow2. In a 

liquid-like dusty plasma, laser manipulation is used to drive a flow. Random thermal motion 

of the solid particles is seen to be enhanced, corresponding to a considerable increase in 

kinetic temperature. Such an increase has never been reported in the literature for any kind of 

liquid, because the heating effect is usually overwhelmed by thermal conduction, but in a 

dusty plasma we find that the effect is easily detected. This experiment also allows a 

determination of the thermal conductivity and viscosity coefficients. 3 
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