MAGNETIC PROPERTIES OF THE EXACTLY SOLVABLE ISING SUPEREXCHANGE ANTIFERROMAGNET IN AN EXTERNAL LONGITUDINAL AND TRANSVERSE MAGNETIC FIELD
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Magnetic properties of generalized Fisher superexchange antiferromagnet on the square lattice with decorating spin-S atoms (S ≥ 1/2) placed into the longitudinal and transverse magnetic fields is investigated exactly by the use of an generalized mapping technique. Within this method, an exact relation between partition function of the investigated system and that one of the standard zero-field spin-1/2 Ising model on the corresponding lattice is obtained. The particular attention is focused on the detail investigation of the transverse field effect on the magnetic behaviour of the studied system. The exact results for the ground state, reentrant behaviour of critical temperatures appearing for relatively very small transverse fields and sufficient large decorating spin values S and several thermodynamic quantities are discussed in detail.
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