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1. Introduction 
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2. Spin Hamiltonian , Methods of Simulation
and Energy Estimation 
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Fig. 1 The GS spin structures S(a), S(b), S(c), S(d) and 
S(e) for the mixed Ising spin system of S=1 and R=3/2 
with interactions J1, J2 and anisotropy D. Open and 
closed  circles, and open and closed triangles denote 
RZ = 3/2 and RZ = 1/2, and square and dot denote 
SZ =1 and SZ =0, respectively.  
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3. Results of Simulation and Discussion

3.1  Phase Diagram of Ising Spin System 
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Fig. 2 Phase diagram of mixed Ising spin system on two-
dimensional square lattice with exchange parameter
x(J2//J1) in the range of –3.0 x 0 and anisotropy 
y( D//J1) in the range of –0.5 y 1.5. 

3.2 Magnetic Properties of Mixed Ising Spin 
System of S=1 and R=3/2 without 
Anisotropy D (d=0)
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Fig. 3 Temperature dependence of <Rz>/R of the mixed 
spin system with S=1 and R=3/2 calculated by the 
MC simulation for various values J2 of in the 
range of -0.8 J2/J1 -0.3.

Fig.4 Temperature dependence of <Rz>/R of the mixed 
spin system with S=1 and R=3/2 calculated by the 
MC simulation for various values J2 of in the 
range of -2.0 J2/J1 -1.0.  
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Fig.5 Temperature dependence of <Sz> �"<Sz>/S� of the 
mixed spin system with S=1 and R=3/2 calculated by 
the MC simulation for various values J2 of in the 
range of -2.0 J2/J1 -0.2. 
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Fig. 6 Temperature dependence of <Rz
2>/R2 of the 

mixed spin system with S=1 and R=3/2 calculated 
by the MC simulation for various values J2 of in 
the range of -0.8 J2/J1 -0.3.  
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Fig. 7 Temperature dependence of <Rz
2>/R2 of the 

mixed spin system with S=1 and R=3/2 calculated 
by the MC simulation for various values J2 of in 
the range of -2.2 J2/J1 -1.0.  
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Fig. 8 Temperature dependence of <Sz
2> (=<Sz

2>/S2��of
the mixed spin system with S=1 and R=3/2 
calculated by the MC simulation for various 
values J2 of in the range of -2.2 J2/J1 -0.3.  

<����� '�� ����� 
�����
����	� ���� �������� ��� ��
��
���������� ���� ���
���� ������� ��� ��
��������� *!�

�+
��������������,���

����
�����	��
����
��	�����
������� ��� ��
�� ���������-� � ���� �������� ��� ��
��
���������� ��� J2/J1"(#-;� ���� ���'�� 
�� .
�-;� ����
���
���� ��
���������-�  �� 
�� ����
�
�	� ����� ���� ��
��
���������� '
��� ��
�� Sz� "/� ��� ������ ��
*��� ���
kBT%J1"/-#���������*�����!������������'
�����
���Sz�
"#� ��� ������ ��
*��� ��� kBT%J1"/-/5�� ��	� ���� ��
��
�

��� ���� ��
�� ����������'
���

��	� ��
������Rz"
#%&���	� $%&����kBT%J1"/-#������������� ��� ��������
'
��� ��
�� Rz"#%&� ��� ������ ��
*��� ��� kBT%J1"/-/5-��
������
���������������kBT%J1"/-#��������'
�����������
�����*��
��.
�-#-�

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

0 0.5 1 1.5 2 2.5 3

-0.3
-0.4
-0.45
-0.5
-0.55
-0.6
-0.8

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

0 0.5 1 1.5 2 2.5 3

-1
-1.2
-1.4
-1.6
-1.8
-1.9
-2
-2.2

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

0 0.5 1 1.5 2 2.5 3 3.5 4

-0.3
-0.4
-0.5
-0.6
-0.8
-1
-1.3
-1.5
-1.7
-1.8
-1.9
-2
-2.2

�	!	��
���	��
�	"�#	!�!��$
	�	�
"�%�
����"�%���
��

���
	�!	



�
�

��������������������������������������*��

�������� �

�������������������������������������������������������	��

������� ��

�����������������������������������������������������������

��

������� �����

Fig. 9 Temperature dependence of spin structure of the 
mixed spin system of S=1 and R=3/2 with J2/J1=-1.9 
calculated by the MC simulation for various 
temperatures in the range of 0.01 kBT/J1 3.0.
(a),(b),(c),(d),(e),((f),(g) represent the spin structures at 
kBT/J1=3.0, 2.0, 1.0, 0.3, 0.1, 0.05, 0.01,respectively.
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Fig. 10 The change of Curie temperature Tc of the 
mixed spin system with S=1 and R=3/2 calculated by 
the MC simulation for various values J2 of in the 
range of -2.0 J2/J1 0  
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3.3 Magnetic Properties of Mixed Ising 
Spin System of S=1 and R=3/2 with 
Anisotropy D (d 0)
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Fig. 11 Temperature dependence of <Sz
2> �"<Sz

2>/S2� of
the mixed spin system with S=1 and R=3/2 and D/J1
=0.25 calculated by the MC simulation for various 
values J2 of in the range of -1.47 J2/J1 -1.0.

Fig. 12 Temperature dependence of <Rz
2>/ R2 of the mixed 

spin system with S=1 and R=3/2 and D/J1 =0.25 
calculated by the MC simulation for various values J2 of 
in the range of -1.47 J2/J1 -1.0.
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Fig. 13 Temperature dependence of spin structure
of the mixed spin system of S=1 and R=3/2 with 
J2/J1=-1.46 and D/J1=0.25 calculated by the MC 
simulation for temperature (a)  kBT/J1 0.3 and (b)
kBT/J1 0.29.  �
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Fig. 14 Temperature dependence of <Sz
2>�"<Sz

2>/S2� of the 
mixed spin system with S=1 and R=3/2 and D/J1=0.5 
calculated by the MC simulation for various values J2 of 
in the range of -1.07 J2/J1 -0.85.
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Fig. 15 Temperature dependence of <Rz
2>/ R2 of the mixed 

spin system with S=1 and R=3/2 and D/J1 =0.5 
calculated by the MC simulation for various values J2 of 
in the range of -1.47 J2/J1 -1.0.
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Fig. 16 Temperature dependence of <Sz
2> �"<Sz

2>/S2� of
the mixed spin system with S=1 and R=3/2 and D/J1=-
0.25 calculated by the MC simulation for various values 
J2 of in the range of -1.8 J2/J1 -1.4.
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