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要旨： 

In colloids particles with permanent magnetic dipole moment undergo 

aggregation processes and form various types of structures. We present an 

experimental and theoretical study of this structure formation both in the 

presence and absence of an external magnetic field. As a simple 

experimental realization of the system we consider particles floating on the 

surface of a liquid with dipole moments oriented along the plane of motion. 

A three-dimensional discrete element model is developed which captures 

the main ingredients of the underlying dynamics. We show that in the 

absence of an external magnetic field the particles self-assemble into 

chains and rings which in turn merge and build up a net-like structure. We 

analyze both the temporal evolution and the geometry of the resulting 

particle network. In the presence of an external field the dipole chains tend 

to align with the field which is then followed by the aggregation of chains 

into columns along the perpendicular direction. We characterize the 

mechanical stability and breakup of chains and rings with respect to a 

gradually increasing field and determine the critical field of rupture. 

Computer simulations are carried out to understand how the presence of 

non-magnetic particles affects the aggregation process and the resulting 

structures. 
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