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Thomson scattering of high frequency electromagnetic waves from plasmas is due to 
scattering from electron density fluctuations [1]. The presence of charged dust grains will 
significantly alter electron density fluctuations in un-magnetized plasmas. These changes can 
stem from a plethora of mechanisms [2]. Some mechanisms are omnipresent; (i) the 
additional shielding cloud around the dust grains, (ii) coherent electron motion owing to the 
excitation of dust acoustic waves, (iii) the modification of electrostatic plasma modes due to 
the effect of dust in quasi-neutrality, (iv) dust-plasma Coulomb collisions and dust-neutral 
collisions, (v) inelastic charging collisions between plasma particles and dust and the 
resulting dust charge fluctuations. On the other hand, some mechanisms depend on the 
specifics of the plasma and dust environment; (i) critical opalescence phenomena, (ii) strong 
ion-dust coupling, (iii) strong correlations for grains in the liquid or solid phase, (iv) electron 
generation at the grain surface due to emission processes, (v) dense plasma plumes forming 
due to the ablation of dust grains in case of high intensity radiation. 
 
Here we shall focus on the omnipresent mechanisms. Even in this case, a general formalism 
is a complicated task [3], owing to the dust charge variability [4]. However, for wavelengths 
smaller than the mean free paths in plasma absorption on dust, i.e in the regime of submicron 
particles and relatively small dust densities, charging effects are negligible and dust can be 
treated as an additional component with a constant charge over mass ratio [5,6]. 

Employing a multi-component kinetic model and assuming thermal species, we investigate 
the spectral distribution of radiation scattered from dusty plasmas [2]. While the incoherent 
spectrum  naturally remains unaffected, the presence of dust has a strong impact on 
the coherent part of the spectrum . We show, that in the collisionless limit, the 
spectral shape of the scattered signal depends on two parameters; the ion to electron 
temperature ratio  and the product of the dust charge number with the dust density 
parameter   We identify four spectral regions of significant enhancement of the 
coherently scattered radiation due to scattering from (a) the shielding cloud around dust 
grains, (b) dust-acoustic waves, (c) dust-ion acoustic waves, (d) Langmuir oscillations.  

The magnitude of the enhancement and the frequency range of (a)-(b) depend on a variety of 
dust parameters, while (c) is displaced in higher frequencies due to the effect of dust in 
quasi-neutrality. Therefore, the coherent spectrum can be used as a diagnostic for dust 
detection provided that a high spectral resolution close to the incident wave frequency is 
available. 
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