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Abstract:
Two dimensional or layered Heisenberg magnets in the classical continuum limit are known to support
localized regions of magnetization called solitons. A theoretical and experimental investigation of a
two dimensional spin five-halves, Heisenberg antiferromagnet has been conducted. Theoretical
calculations that determine how the solitons will affect the temperature-dependent electron
paramagnetic resonance (EPR) linewidth have been done. These calculations include the dependence of
EPR linewidth on the nonmagnetic impurity concentration. The calculation consists of two parts. The
first is the determination of the discrete core energy using simple numerical methods and the energy of
the continuum area surrounding the core of the soliton. The second part involves the calculation of the
dynamic correlation function performed within the framework of the soliton-magnon interaction
picture. One of the most significant effects indicated by the above calculations is the large change in
the EPR linewidth with very small amounts of doping nonmagnetic impurity atoms. The magnon
contribution to the temperature dependent linewidth was calculated by extending the calculations of
Chakravarty and Orbach for a quantum Heisenberg antiferromagnet. It was found to be rather
insignificant when compared to the soliton contribution in the same temperature range.

We have investigated the possible effects of doping (n propylammonium)2Mn1.x MxCl4, a quasi
two-dimensional antiferromagnet with S = 5/2, where M = Cadmium, Zinc or Magnesium. The
nonmagnetic impurities are present in very small molar quantities well below the percolation limit.
Very good qualitative agreement between the observed linewidth temperature dependence and the
above theory indicate that solitons indeed contribute to the thermodynamic behavior of layered
magnetic compounds. A quantitative comparison of the soliton excitation energies as a function of
impurity concentration reveals good agreement between theory and experiment. 
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�(�������� �����)� ��� ���� ����� ����	�1�  ��� ��������� ��	� ���� H�� ��������� 7��� ��	�3��� ���
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