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Abstract

The magnetism of a dual-phase magnetic system consisting of both hard and soft magnetic phases in nanometer scale was

studied through Monte Carlo numerical simulation to classical discrete Heisenberg model mixed with spin-clusters of different spe-

cies. Unlike those previous computations which focused solely on the concrete dual-phase alloy of Nd-Fe-B plus a-Fe studied by

other investigators on the basis of micro-magnetism our current simulation instead concentrates upon the direct exchange coupling

among the spin-clusters of same and different species by introducing within the Hamiltonian of standard Heisenberg model both

determinant and random anisotropic energy terms which signify hard-magnetic and soft-magnetic phases respectively. We disclosed

in this paper the dependences of inherent coercivity H, remanence M, and maximal energy product

M x H ., upon such key

parameters as the size and volume fraction of spin-clusters the coupling constant of exchange interaction between dissimilar spin-

clusters the difference between the anisotropic constants as well as the saturation magnetic moments of hard and soft magnetic

phases . It should be noted that all the simulated quantities in this paper were taken in unitless reduced form and therefore the ma-

in conclusions of this paper were of universality at least within the range of parameters we investigated here.

Keywords Heisenberg model Monte Carlo simulation nanocomposite magnets Nd-Fe-B
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