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1. High Temperature Expansion 
2. Zhou 
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3. Random Distribution 
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8. Zwanzig 
9. Translation -Invariance 
10. Homogenous    
11. Correlation Function 
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1. Radial Distribution Function 
2. Isotropic 
3. Total Correlation Function 
4. Direct Correlation Function 
5. Bridge Function 
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6. Pair wise Additive Approximation 
7. Canonical Ensemble  
8. Configurational Integral 
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1. Barker-Henderson Theory 

�c�Â��Ä]�Ä·{Z »�����Ê»�Äf�Â¿�{Â����

����� ��
   

    
 

 



































j
jj

N
jN

j
jjNN

uNNPZ

uNZZ

j

 exp        

 exp 

10

0

10



� 

��
¼m���]�Z]�Ä·{Z »�,ÊËZ¼¿�Ä¸�����Ê»�Äf�Â¿��Ë��c�Â��Ä]�{Â���

 

����� �

 
  

 

 

  
 

    
 

      
 

      ...
2

1

...
2

        

        

 exp 

11
2

1

11
2

1

1

0






























ji
i j

jij
j

j

N
jji

i j
ji

N
jj

j
j

N
j

j
jj

N
j

N

N

NNuuNu

NpNNuu

NpNuNp

uNNp
Z

Z

j

jj

j










 

��
Ê»�Ä·{Z »�¾Ì§����Y�ºfË�Z´·�¾f§�³�Z]���f·Â/Æ¼¸Å�{Y�M�É��¿Y�½YÂeÏ��Y�

{�ÁM�d�|]� 

�
 

      

        












kji
kjikjikjikji

ji
jijjji

j
j

j

uuuNNNNNNNNN

uuNNNN

uNFF

,,

111
3

,

11
2

1
0

 23
6

  

 
2

  

 







� 

������
��

0jN��Ä/ËÓ��{�cY�}�{Y|/ e���Âf»j�������/Ë�Âe��]Z/e�Ä/]�Ä/¯�d/�Y�¹Y

d�Y�Äf�]YÁ��m�»�ºf�Ì��Ê�Z �����
 

����� �� drrgrNN
j

j

r

r

j   2 0
2

1




 � 

��
ÄËÓ�¾ËY��³Y��ZÅ����Ä/�ZuY�Y��É�/¯�»�Ã�}�,�/¯�»�ºÅ�cY�¯�c�Â��Ä]�Ä¯

Ã{�¯�µÂ°·Â»�{Y| e�,|À�Z]�Ê³��]�ºnu�ÄnÌf¿��{�Á��Z ��ÉY�Y{�|¿Y��ZÅ
ÄËÓ��{�ÊÀ Ë�{Â]�|ÀÅYÂz¿�Äf�^¼Å�¦¸fz»�ÉZÅ���

 

����� ��jiNNNN jiij             0� 

 

2. Helmholtz Free Energy 



 

� ��� �Ã�Z¼��/�ºÅ{�Ì��µZ��/�½Y�ËY�Ê¼Ì��Ê�|ÀÆ»�ÄË��¿{Zf¨Å ºf¨Å�Á���������

cÓ
Z¬»

��

��c�Â/��Ä]�ÉY�ÄËÓ��Å��{�cY�}�{Y| e��ÌyÁ�d§Y�ÓZ]�Ä�]Y��\mÂ»�Ä]
{Â]�|ÅYÂy��Ë��� 

����� ��
T

jjj P
kTNNN 















 

22 

��
�Ä¸¼m�¾ËY�]ZÀ]2�Ä·{Z »��{�����������/Ë��c�Â/��Ä/]�Ê/^Ë�¬e��Â��Ä]

{Â]�|ÅYÂy� 

����� ��  
Tj

jj p
ukTN 












 


   

2

21
2

 

��
�Ä/·{Z »�É�Y~´ËZm�Z]���ÉZ/Å�������Z/e�������Ä/·{Z »��{��������Ä/·{Z »�,

�����d/�|]�¾Ì/Àq�¹Á{�Ä/^e�»�µÔf/yY�Ze��f·ÂÆ¼¸Å�{Y�M�É��¿Y�Ê·ÔfyY
Ê»�|ËM� 

��
     

        32
0

0

21
2

2
0

1
0

4     
4

              

4  
2

//





























drrrg
P

kTru

drrrgruNFNF

 

������
��

�Ä///·{Z »�������Ä///¸¼m�ÉY�///]2��¬e�Ä///]��Êb°///�Á�¯Z»�\///Ë� �
É�Ë~a�º¯Y�eÎ, mcd�Y�Ã|��ÄfyZÀ��,������/z]�dËZ/���\/Ë�¬e����/e

¹Á{�Ä¸¼m�ÉY�]2�����Z/Ë�ÊaÂ°/�Á�°Ì»�É�Ë~/a�º¯Y�e��Y�Ä¯�d�Y�¾ËY
Ê //�Â»Ï

 lcºÌ//À¯�Ã{Z¨f//�Y�,����,ÊaÂ°//�Á�°Ì»�É�Ë~//a�º¯Y�//e��{� �
�Z»|¼Å�É�Ë~a�º¯Y�e���Ê·Z/´q�Ä/]�d^�¿��Z�§�ªf�»����Ä¸/�Z§��{r���Y

Ê»�Äf§�³���¿��{�É�¯�»�µÂ°·Â»��{Â���ÊaÂ°�Á�°Ì»��ZÌ¬»�®Ë�Ä¯
d�Y����������{Y�M�É��/¿Y�ÉY�/]��/Ë��Ä/·{Z »�\/Ë�¬e�¾/ËY�¾f§�³���¿��{�Z]

Ê»�d�|]��f·ÂÆ¼¸Å�|ËM� 

     

       32
0

21
2

2
0

1
0

 4     
4

              

 4  
2

//





























drrg
P

kTru

drrrgruNFNF
 

�������
��

Êb°�Á�¯Z»�\Ë�¬e��Y�Ã{Z¨f�Y�Z]�Ê»�,É�Ë~a�º¯Y�e�e�ÉY�]�Êe�Z^��½YÂ
Ä^e�»�{�ÁM�d�|]�µÔfyY��eÓZ]�ÉZÅ������ 

 

1. Macroscopic Compressibility Approximation (mc) 
2. Local Compressibility Approximation (lc)� 
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3. Monte Carlo Perturbation Theory 
4. Square-Well Potential 
5. Sutherland 
6. Triangular-Well 
7. Lennard-Jonse 
8. Order of Magnitude 
9. Praestgard and Toxvaerd 
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1. Bing-Jian Zhang 
2. Correlation Coefficient 
3. Packing Fraction 
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4. Hard Sphere Diameter 
5. State Dependent  
6. Effective Hard Sphere Diameter   
7. Weeks-Chandler-Anderson (WCA) 
8. Softness Parameter 
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2. Boltzmann Factor Criterion 
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3. Most Propability  
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4. Modified Carnahan Starling EOS  
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4. Coupling Parameter 
5. Coupling Parameter Expansion (CPE) 
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