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. `  Hyper Netted-Chain
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. !  Hard core

. � Berne and Pechukas
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."  Zhou
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. !  Closest approach approximation

. �  Lennard-Jones
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. �  Spherical harmonics

. "  Rotational invariants

. `  Space fixed frame

. -  Body frame



�.  ����� �� !�"!�� #$�%�� &��'� #!�"!�� (�)$�� #"���*$����% � ������+ #+���...  ������� 
��� 	�

  i V���� �:0���MF
∧
Ω1 � 

∧
Ω2     � R;9(;� �� 6��O��8 

∧
r  ��&�5� 

        *58� R;59(;� �& ]�� @�� 4�::@ Mn�� �;K� *2� �& '9� .

mnlf �*555��� m��555v �555� )(
∧

′ Ω1
mR µµ�555:O�� G555��;  e � 









′′ λυµ

lnm
 *5�?{jC" *58� .   �& m���55v D���5� 6��5�

55S����) !# (55S��� �& � 6��55@ 6�552O:���� �55��L  J��) !\ ( J�

      4&�B�58� 1Q7�A 6���&���0 ���L  15� &;5� .    '50;�0 ��;5:{ '5�

S��� �& V�� m��v�) !\ (&;� ���;7 ��J [�;> '� :

),,();( rFddrmllf 212121 4
1

ΩΩΩΩ= ∫∫π

)�!()()( 21
21

ΩΩ×
∗m

l
m
l YY

    (&�L� <�7 M9� '� '�;  ���D���0�� C   [�;5> '5� '@ ��0�J

�g��k   G��  �&1�            M��5F  J� 4&�B�58� �5� &��;5� ��Q�� �& �����

'��;�W         '5��;� 6�o5� �& �� '5(&�L� D5��)  ����� 6�o5� (  ��5��

1�       4&�8 M9� '(&�L� �o� D�� �& ���J �::@    &;7 '� 6�1� &�5�U .

� �& '0;�0 ��;:{ '�S��� &�;�) # (E���&:

)��(,),(),(),(),(
→→→→→→→→

×+= 21212121 4
qqhqqcqqcqqh

π
ρ

  '@iq     R;59(;� *�Li;� i     ����� 6�o5� �& �� ]�)  6�o5�q (

  ��Q01�          15)�)N 6�o5� �5� '��Q5  �& � ��&)   6�o5�r(   5�0 �

1�    G5��;  E�0�;        �5� 6��5@ 6�52O:���� m�5N �5� �� '��5F��

       ��5)�i& '5@ E��& V�� 1Q7�A 6���&���0      V5���� '�F5� )!# ( �

)!\ ( &;� ���;7 .       '@ *8� D�� '�;  m(�� '�901�   D5�� E�0�;5 

   V�� �&]�+[            � 1)�)N 6�o� �& �� �& '@ ��J 'S��� V8;  �� 

E�J�8 VF �� E� '� *8� ���i�� ����� .

)�"  (,)(rf mll 21
×∑ −

+
=

m
lll mmlllC

l
rf ),,;,,()( 0

12
4

2121

π

 '@),,;,,( 021 mmlllC −�v ��F	@ m�C�&�;UX1�����.

& .6.8��93�" /�
��� � �B!;�3�<
 (&�L� �'��;� M��F  J� 4&�B�8� �� ������) !$ (   '5��;� 6�o5� �& ��

____________________________________________
. !  Wigner functions

. �  Convolution

. "  Fourier transformation

. `  Clebsch-Gordan

              V�5� ����� 6�o5� �& �� '��5F�� G��;  ]��  �^8 �4&�@ ����

    � �T �& � 4&�&   ���i 'S��1�         4&�B�58� �0 ���L  J� �7T �& � E��&

             b�� D5�� '5� '5@ E���;:� ��J M9� '� �� 'S��� E�0�;�� �  4&�@

D���0�� '(&�L� ���@C ��0�J1��:�;U  .

+= );();( qmllcqmllh ijij 2121

)�` (.∑∑
=

×
l

n

k
kjkik qmllhqlmlc

1
214

1 );();( ρ
π

     �� G��;  V�� m���v �w;� 'S���     6��5� �� M5@ � E�)��5� '��F

4��� ��n'B(;�  VF �� E� '� 6�1�&J�8.

C .�����	�
��� D"�� � E�0�9� /�9?�  @��
    '(&�L� MN 6���)�` (   ����� J� '@ *8� 19�@ 'S��� �� '� J��0

PY =��L  ��J [�;> '� '@1� 4&�B�8� �&;�1�E�:@:

),(),(),( 212121 XXgXXbXXc =

)�-(,[ ]),(),(),( 212121 XXcXXgXXf −=

   G��;  '@),( 21 XXb  �),( 21 XXf)  ���� G�� � (�),( 21 XXg

)1�� �& G�J;  G�� � ( ��J [�;> '�1��:���:

)�$   (,[ ]),(exp),( 2121 1 XXUXXb β−=

)��(,[ ] 12121 −−= ),(exp),( XXUXXf β

)�#               (. 12121 += ),(),( XXhXXg

    �w;� V���� �&),( 21 XXu   �:9���� '� u;��� M��0��� 6x�0� 

 R;9(;� |�J ��1����� .

  S��� �& �;A�) �` (           ��5@ '��5F�� G5��;  V�5� m���5v ��

1�S��� ���� ����� E�:@�) �- ( E��& V�� ��]�![

∑∑
′′ ″″

=

21 21

21 4
1

ll ll
mll rc

π
)(

×
++

+″+″+′+′

))((
))()()((

1212
12121212

21

2121

ll
llll

×),,;,,(),,;,,( 000000 222111 lllClllC ″′″′

∑
′′′

′′′ ×′′′″′

mm
mll

rbmmmlllC )(),,;,,(
21

111

)�\ (.)(),,;,,( rgmmmlllC
mll ′′″″−′′−′−″′

21
222

____________________________________________
. -  Mayer function

. $  Pair distribution function
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