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The supercooled liquid is a nonequilibirum unfronzen state of a liquid suddenly 

quenched below the freezing point. The interplay of low thermal agitation and strong 

particle interaction leads to coexisting crystalline order ordered domains and defect 

clusters, in which particles could either be caged by the surrounding particles or 

exhibit stick-slip type cooperative motion. For this partially solid-like state, its 

generic behaviors of micro-motion, the induced micro-structural rearrangement, 

micro-relaxation after quenching, how to predict the uncertain cooperative structural 

rearrangement, etc., remain to be interesting challenging issues. In this talk, using a 

supercooled dusty plasma liquid with negatively charged micron sized dust particle 

suspensions in a low pressure rf discharge as a paradigm, the above issues are 

addressed.  In addition to the string type cooperative hopping involving a small 

cluster of particles, the rupturing of a large crystalline ordered domain into small 

domains followed by the subsequent healing into another large domains, through 

relative small-angle rotations of ruptured small domains, is found to be the key 

process for particle cooperative motion and structural rearrangement [1].  The above 

process leads to the power law distribution of the size of hopping clusters and the 

power law dynamical slowing down micro-relaxation after sudden quenching [2]. 

The local heterogeneity of micro-structural order is found to be a good alarm for 

predicting the avalanche type structural rearrangement [3]. 
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