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V :=
∑

i

ri · Fi. *1+

����� �,�� X �� ����- � �	���	� X̄

ri · Fi = ri · ṗi,

=−ṙi · pi +
d
dt

(ri · pi),

=−ṙi · pi, *2+
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ṙi · pi
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ṙi = ∇pi
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V = −3 N kB T, *5+
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Fi = −
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Ji(t) δ(t − ti a) n̂[ri(t)], *7+
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∑
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Ji(t) δ(t − ti a) δ[r‖ − ri ‖(t)], *8+
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1
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Pi = Ji(t) vi⊥(t) δ[r − ri(t)]. *10+
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Fi = −
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dS n̂Pi, *11+
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ri · Fi = −
∮
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dS n̂ · rPi, *12+
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〈Pi〉 = 〈Ji(t) vi⊥(t)〉 1
V
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V = V0, *18+
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V0 = −3 P V. *19+
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V = V0 +
∑
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ri ·
∑

j

Fj→i, *21+
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 Fj→i 2&

Fj→i = −∇Ui j(ri − rj). *22+
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ri ·Fh
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(ri − rj) · Fh
j→i. *23+

�:�!� 2@	�
 *12+ �� 2��"�

(ri − rj) · Fh
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Veff := V − N b, *26+
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(ri − rj) · ∇U s
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Fj→i = −1
2

∑
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(ri − rj) · ∇Ui j(ri − rj), *33+
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V − V0 = −N2

2
1
V

∫
V

dV exp[−β Ui j(r)] r · ∇Ui j(r). *34+

� � 2 & �
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V − V0 =
N2

2 β V

∫
dV r · ∇{exp[−β Ui j(r)] − 1},

=− 3 N2

2 β V

∫
dV {exp[−β Ui j(r)] − 1}. *35+
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� �� 2	P�
 �#��Z�
� ��� �� 2f��W� �� ���

� A�&�6�� �� �N�L�� � $Q�+ ,�� c�b� ��	�� �	�
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� � �� 2& V0 � �@P
��� 
�#��Z�
� �� ��� �,�� d�
 A�&�6�� � �� 2& 
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exp[−β Ui j(r)] =
{

0, r ∈ V0,
1 − β Ui j(r), r /∈ V0

, *36+
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V − V0 =
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β V
b − 3 N2

V
a. *37+

�,�� *31+ � *27+ ���6 [	)�)2� b � a �� �6'��()

�!"#$%� � &'���� �'��(� 3.3

,��� � M�R � #�� �� 2E%9 �� � � ��
��� T��3) ;� �6 �� *37+ � *32+ �� �6
`���
�) *37+ � *32+ .B ��
� ���;� b � a 2� ,f�
 ;� �� 2f)�� �) �6 2E%9�� ��� ��� �,��
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a = N kB T, *38+

�� ,�� - ���6 b � a 2� ,f�
 ;� �� 2f)�� �) 2&
(
P +

a

v2

)
(v − b) = kB T, *39+

=,�� 
l�� � �@P v 2&

v :=
V

N
. *40+
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