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Abstract: 

 
The quasi-localized charge approximation (QLCA) approach is used to study the collective mode dispersion in 

the strongly coupled Yukawa systems. This QLCA approach is incorporated to study the nonlinear excitations 

of dust acoustic waves in a quasi-crystalline phase of a strongly coupled Yukawa system. Using the reductive 

perturbation method a nonlinear Schrödinger equation is derived within the QLCA framework to see the 

nonlinear behaviour of a strongly coupled Yukawa system. The negative signature of the linear dispersion 

relation is predicted in quasi-crystalline phase for the strongly coupled limit of the dusty plasma. We have 

derived the nonlinear dispersion relation which contains the term with dynamical tensor responsible for the 

strongly coupled limit of the Yukawa system and consequently the growth rate of instability and maximum 

modulational growth rate of instability have derived analytically. For weakly and strongly coupled limit of the 

dusty plasma, we have investigated the modulational instability which identifies the modes of maximum 

modulational growth rate of instability for different parameters viz., the dust temperature and the screening 

parameter 𝜅 =
𝑎

𝜆𝐷
 where 𝑎 is the inter dust separation and 𝜆𝐷 is the Debye length. The instability is 

characterized in full parametric space of the strongly coupled system, showing newer domains of stability 

and strong modifications of the results with respect to the stability analysis of a weakly coupled Yukawa 

system.   
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