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Abstract 

The quantum synchronization and correlation have been studied between two coupled dissipative van der 

pol oscillators in a quantum system. Using the master equation approach, this study calculated mutual 

information, entanglement and synchronization error and investigated the effect of dissipative coupled on 

quantum synchronization and correlations of two coupled dissipative van der pol oscillators, considering 

the effect of temperature change in the squeeze states,. The results show that increasing the temperature in 

the squeeze states has a negative effect on the quantum synchronization and quantum correlation, while 

mutual information, which is the sum of classical and quantum correlations, indicates a decrease. 
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1 Pearson correlation coefficient  
2Master equation  
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1 Logarithmic negativity 
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;� ;10�8@� =��.���;-�[�� �<��=A� �� y��S� ,+3 

4s�� *� F& *�Y��.$�� ;1��+ ;><�)4  

 

 

#*�2 .�0�.� ���9�2� $NO *D2��92 	� /�� =��.�� V�CPW� �<�  ;@P4�
 =��<2�	,� i
�7� *0��.� ��%�

thn ���*������ �� 
1 2  7.0    �

0.90g   	3.0E  �0.25   	0.01 .    
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#*�3. �0�.� ���9�2� ����$NO *D2��92 	� /�� ;><�)4 �<� 

 =��<2�	 ;@P4�,� i
�7� *0��.� ��%�
th

n  �<� *+� ���*������ ��
=A� ��2.  

R-�S�� $NO *Y�;><� B�D�� *� ;@P4��%�� 
;�9�2&9+ ;� F�12 �<������� ;|R� �� ���

$NOB�D�� *� ;�(q� *Y� ;@P4� ;><��%�� ;�9�2&9+ 
$�� �<� ;��D�� �9( � pC�� 	 ,���� ]1�16[. 

/��� ;X*� �� ;��D�� $09.4 pC�� ;><2PZ �9W
,2����;� ���9� ]17[. 4 �,-�.� /0� �� ��s *� ��� *�Y
B�D���%�� ;�9�2&9+ $NO *D2��92 	� /��<�� 

*2 %� ���N��� �� �� =��<2�	 ;@P4�B ,R-�S� u�49�+ ��8@�
��*+.�0� ���� 	 =��.�� V�CPW� <)2��� ;><�)4

-��R� %� �*7��� ;-�DZ �0*4��� ,� ;
U� ��%�thn

/0� �� i
�7� ��� -��R� �� ����8  ��*Q ���N��� ��9�
=A� �� �� =U�[ ]0��2 	 ����4 ���� ,K��� .�0�

F���=A� �� ,+ ,29>4 ;� �<��1��0�8@� *Y� ��9� 

thn، ���� <)2��� ;��D�� *�.$�� ;1��+ ;><�)4  

  
#*�4. �0�.� ���9�2� B�D��$NO *D2��92 	� /�� �%�� �<� 

 i
�7� *0��.� ��%� =��<2�	 ;@P4�
thn  �<� *+� ���*������ ��

=A� ��2.  

4G��� � HB����2  

   ��	
� /0� ��B�D�� {�(4�� �� �;D��(�� 	 �%�� 
;�9�2&9+ <� $NO *D2��92 	� /���  =��<2�	 ;@P4�

 ,R-�S� �<2PZ $-�[ �� ��� *Y� /�@*> *h2 �� �� ��
��*+�0�. 9+ �� ;S�3� ���8092 	 ��� �9|[& B9�2

,��O*�n�9�R� 	 $�� ?��P+ %� *4  �0 ���+ pC��
 ��9��2��;D������ ;�9�2&9+ ;� �� /0�*��)� .<29�
$NO *Y���� *��\4 /�@*> *h2 �� �� ;@P4� ;><� �, ��%�

 *������ i
�7� *0��.�
thn، �<2PZ $-�[ ��  ;��*�

 F�8�� *� ���� �0�8@� ,+ �0�*+ �<��1� 	 ��*+
B�D������ 	 �%�� ;N)� *Y� ;><�)4� pC�� 	 ,���

2& ���+;� � ��� �9� V�CPW� =��.�� �0�8@� �� 
;�<��. 

� ��� �0�8@� pC�� ��� �0�8@�2* 	 �k,� �0�8@� F& '(4
	*�2& ��� ;������ *0% /��;� ��9��  ,���2 �� 	

=��.�� V�CPW� �0�8@� ;�<��0 �0�8@� *D0� �9� %� .
 ����� ,@92 �0�8@� ����� ��  	 ;��D�� ���+ pC��

;D��(����� ;�9�2&9+ ;� .��*>  
;� ,���2 �� F�94$N> �=��.�� V�CPW� ,� ,+ F�9)C

 ���R�;��D�� ;�9�2&9+ �<� ;@*R� ]2[� � )4 ;� <2�94
;��D�� ;��0%�� ��*� ;(��)� ���R� ,2������  ���� ��

*NU <��� .  
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,�;� *h2<0<� ;A��P+ $���� �a*�
C <�� �;��D��� 
2���� ��� R-�S� ��9�� ;D��(�� 	 ;��D�� ���

nP��+ ����@� ?��P+ ;D��(�� 	 <2��� V	�N����� 
;�9�2&9+ ��)� ���R�r ,K��� ;��D�� ��*� �*4
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