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�­å^�eS�?�N1��ïÄéu@£L¡ÜåÌ���N1�, ýÿÚ���m�­å^�e��
N �!]�G�, ±9é�m6N?1k��+n��¡Ñ�~­�. ÏL©Û�>��6N.¡3NìS�?
��>����m�'X, ¿� Concus-Finn nØ?1'�, JÑ
S�?�>�!�>�ÚAÛ/G�m�p'
é�Ån, ¿&?
 Concus Ú Finn ���'nØ(J�ÔnSº. 3dÄ:þ, ?�ÚòS�?��'nØ(J
� Surface Evolver §S�Ñ�ê�(J?1
'�, �Ñ�Nì¥�S��u 180◦ �, Surface Evolver §SÏLg
Äy©��=�'�O(/ýóS�?��>�Ú�¡1�, �´�S��u 180◦ �, gÄy©�����ê�(
Jk���Ø�, I�ÏLÃÄy©��~���ÛÉâU~�Ø�. Ïd, éuäkE,AÛ/G�Nì, I5¿
���ÛÉ5, ¿éS�?��¡?1½þ��y, âUk��ä Surface Evolver §S(J��(5. �ó�éu�
\@£S�?��¡A5ÚÅn, n) Surface Evolver §S�·^^�, ±9©Û�­å^�eNìS�?��N
1���¡Ñäk²w¿Â.

'�c: �>�, �>�, S�, Surface Evolver

PACS: 68.03.−g, 68.03.Hj, 68.08.Bc, 47.55.np

1 Ú ó

Bond ê´��Ãþjê, §~�^5'�­
åÚL¡Üå��^, ÙL�ª� Bo = ρgl2/σ, Ù
¥ ρ ��Ý, g �­å\�Ý, l �A�ºÝ, σ �
L¡ÜåXê. � Bond ê�u 1 ���@�­å
�Ì��^, 
� Bond ê�u 1 ���@�L¡
ÜåÓÌ�. 3/¡^�e, Ø�NXºÝé�, Ï
~ Bond ê²w�u 1, �Ò´­åé6N�K�
²w`u.¡Üå�K�. u´, 3vkÙ¦	å
��¹e, �N�/�Ú6Ä1�Ì�d­å|�.

,
, 3�­å^�e, Bond êé� [1,2], .¡Üå
¤�K��¡1��Ì�Ï�, �N�.¡Ú6Ä
A��/¡�¹eké�ØÓ. �XÊU�EÚ�
m¢�ïÄ�uÐ, <���
�5�õ��­å

�¸e�äkí - �gd.¡�NX, Ïd�­å
^�e�6N1�A���5�É�<��­À.

�­å^�e.¡�1�Ì��6u�>�
ÚNì (�N¡) �AÛëê [3]. �>�´�!�!
ín��>�?, ��.¡²�NSÜ�í�.¡
�m�Y�, Ù��K�d��f[y�, Young �
§ [4] �Ñ�>�����ûuí�!í�!��
�.¡Üå. 3�­å½�ºÝ^�e, du.¡
Üå¤�
Ì���^å, �>����¬wÍ/
K��N��«1�. Ïd, 3�­å�m6N+
n±9�­å^�e�N�f[6Ä��¡�ï
Ä¥, �>�´���©­��ëê [2,3,5,6].

Ø
�>��	, �N9¡�AÛA5�¬w
Í/K��¡�/GÚ�N�6Ä [7−9]. �,3
­å^�eNì¥��NÄ�?uNì�.Ü, Ø
Ó�Nì¥�¡�/G3÷*þ�O¿Ø²w, �
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´3�­å^�e, ØÓ/G��NNì¥�N�
1�²wØÓ. 3k
Nì¥�k�~AÏ��¡
/Gâ´­½�, $�éuk�Nì½�N9/G,

3�­å^�e��Ø�3­½��.. ®k�ï
Ä(JL², �¤±�N9¡�AÛA5½öNì
/G¬é�­å^�e��¡A5�)é��K
�, ��é­��Ï�Ò´�N¡�m�Y�. �
S�÷v�½^��, 3�­å^�e�N$��
±3L¡Üå�°Äegu/÷XS�Ñx. Ïd,

�­å^�eS�?�N1��ïÄéu@£L
¡ÜåÌ���N1�, ýÿÚ���m�­å^
�e��N �!]�G�, ±9é�m6N?1
k��+n��¡Ñ�~­�.

©z [10—15] ÏLêÆþ�í��Ñ, ��
>� θ �S� 2α �m�'XØÓ�, 3�­å^
�Úk­å^�eS�?´Ä�3­½.¡!­
½.¡´Äk.��¹ké��ØÓ, �'�n
Ø(J®�á©9�mÕ¥?1��'¢�¤y
¢ [7,16,17], Concus Ú Finn[10,11] ��'nØ�¤�
éõS�?6N1�ïÄ�nØÄ:.

�C,·�ÏL©Û�Ñ
S�?�>���
Ú�>��m�½þ'X, JÑ
3S�?ÿþ
�>��#�{, ¿|^d�{ïÄ
�­å^
�eÄ��>��Cz5Æ [18]. eUïáT�{
� Concus-Finn nØ�m�éX, ò�±¿©y¢
ù�#�{�Ün5Ú²(T�{�·^^�, ¿
�Ïn) Concus Ú Finn �ÏLXêÆí��Ñ�
�'nØ�ÔnSº.

du3éõ^�e��¡/GÃ{�Ñ©Û
), Ïdê�O�¤�ïÄØÓëê^�e��
¡�.�­��{, Surface Evolver[19] Ò´?1
�'ê�O����­��§S, §3NõÆ�
+�Ñ��
2��A^, �)�&6C [20,21]!
¬â¤� [22]![���. [23] �. éu�­å^
�eS�?��¡A5, �~^T§S5?1ï
Ä [8,9,16,24−26], �'�(J� Concus Ú Finn ��
nØýÿÑ'���. ,
, ù«'��Ñ´��
½5�, ~X, �nØ'��¡´Ääk­½��
. [8,26], ±9­½�¡�.���/G� [9,16,25],

Ïdé Surface Evolver UÄ°(/�ÑS�?�
¡��.�"y½þ��y. Surface Evolver ��
��3éõØÓ+�Ñ�2�A^�ê�O�§
S, ½þïÄÙ°(5±9·^^�w,´�~7

��.

�éþã�A�¯K, �©ÄkÏLS�?�
>���#ÿþ�{� Concus Ú Finn ��nØ
(J�'�, y¢
ù�#�ïÄ�>��{�Ü
n5, �Ñ
S�?�>���Ú�>��m�½
þ'X��'Ån, ¿?�Ú©Û Concus Ú Finn

���'nØ(J�ÔnSº. 3dÄ:þ, �©
±S�?�>���Ú�>��m�éX��â,

½þu�
 Surface Evolver §S3S�?��¡
�.�ê�(J, �Ñ
T§S3E,��N¡
AÛ/Ge�3�¯KÚ�)�Ï. �'(Jéu
S�?�>�ïÄ#�{�?�ÚA^!Surface

Evolver §S3S�?ê�(J�°(5�äÚØ
�©Û!nØÚê�O��'�Ån�n)±9
�>�ÚS��ÓK�e��­å6N1��ï
ÄÑk­��d�.

2 �'nØÚê�O�§S

2.1 SSS���???���>>>���������������>>>������mmm���½½½
þþþ'''XXX

©z [18] ¥,·�ÏLéS�?.¡�©Ûï
á
�>�!S�±9�>����m�éX, Ù
í�L§{ãXe.

XJ�¡�S�?�c�u�:, �3T:�
3�¡, Ù�¡«¿ãXã 1 ¤«. ã 1 ¥��Ú
­¡ ALL′ �S�?��¡, : A�T�¡�S�
?�c��:, K­� AL Ú AL′ ©O´�¡�N
ì�ü�ì9��>�. Uì�>��½Â, �>
�þ�?¿�:?��¡ (í�.¡) ��¡ (��
.¡) �m�Y�Ñ�u�>�. Ï� A :Q´�
>� AL þ�:, q´�>� AL′ þ�:, Ïd A

:?�¡��¡ ACC ′ �/¤NìS��ü��
N¡ ABC � ABC ′ �Y�þ��>� θ.

du DF , EF þR�u AC, Ïd ∠DFE = θ.

∠DFE � � � ϕ ± 9 α � � k ', Ù ¥ ϕ =
∠BAC = ∠BAC ′ ��>��/¤S�?c AB

� m � Y �, α = ∠DBC = ∠DBC ′ �S
� ∠CBC ′ ���. dã 1 ¥�AÛ'X, FE =
CE · cos ϕ, DE = CE · cot α, Ïd

tan θ =
DE

FE
=

sec ϕ

tanα
, (1)
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(1) ª�Ñ
�>� θ!S� 2α ±9�>��c�
Y� ϕ �m�'X, l
�±é Surface Evolver §
SUÄ°(/�ÑS�?��¡�.?1½þ�
�y.

A

B C

L

Lϕ

D

α

ϕ

F

E

C ϕ

ã 1 S�?��¡«¿ã, �Ú­¡ ALL′ ��¡

2.2 Concus ÚÚÚ Finn ���������'''nnnØØØ

Concus Ú Finn � l X ê Æ � � Ý � Ñ 

S�?�N�.¡A5�NìS� 2α ±9�
> � θ � m � ' X [10−15]. Ù � ' ( J L ²,

� S � � u 180◦, = α � � � ��� (0, 90◦)
�, 3S�?� 3k.. ¡�.¡ëY�^�
´ |θ − 90◦| 6 α [10−12]; 
� α ������ (90◦,

180◦) �, S�?�3k..¡�.¡ëY�^�
´ |θ − 90◦| 6 180◦ − α [14,15].

,	, � θ ������ (0, 90◦) �, �NEd
u�N¡, eNìS�q�u 180◦, KNì¥�N
3S�?¬k�½�ÁÐ. ù��ëê��´�~
�!�´�'�­åïÄ�'5��¹. éuù«
�¹, Concus Ú Finn ���Ñ
k­åÚÃ­å
^�e�S�?�¡�«O. éuØ÷v Concus-

Finn ^� (θ + α > 90◦) ��¹, �¡3S�?�
ÁÐ¬/¤Xã 1 ¤«�²ï�¡, Ïd3k­
åÚÃ­å�¹eT²ï.¡Ñ´k.�. �÷
v Concus-Finn ^� (θ + α < 90◦) �, 3k­å^
�eS�?²ï�N.¡�)�3�Ã., =�3
­½.¡�3S�?ÁÐ
�~���� (½�
�); 3Ã­å^�e, ²ï�N.¡�)òØ�3,

=XJS�?�c´Ã���{, �Nò¬��÷

XS��cÁÐ, 
ØU��²ï.

2.3 Surface Evolver êêê���OOO���§§§SSS

Surface Evolver §SÄu��Uþ�nÚk�
�ê�©Û�{, �±�B/?1�¡�.�ê�
O�. duéõ�¹e�¡��.Ã{�Ñ©Û),

T§SÒ¤
é�¡²ï�.��'�¡?1ï
Ä�­�óä [19]. |^ Surface Evolver §S�±
�B/UC�>�!Nì�/G!S����ë
ê, ÏLê�O�5(½�¡��., 2|^��
�(JïÄ�¡��'ëêÚ5�.

1

2 3

(b)

(a)

1

2 3

ã 2 Surface Evolver §SO��¡�L§ (a) O�c�
�¡; (b) O����¡

3�©¥, ·��éA«ØÓ�¡/G�N
ì, �½ØÓ��>�ëê, |^ Surface Evolver

§S5��Nì¥��N3�­å^�e�­½
�¡�.. ~X3�>n�/�¡Nì¥, Surface

Evolver §S�Ð©�¡�.Xã 2(a) ¤«, T§
SòL¡?n��X�n�/|¤�üXE/, z
\�g��, k�n����êO\��5�o�.

3§SO�L§¥, ù
��ò3�NNÈ�½
��¹eu)Cz, �ª/¤­½�gd¡, l

U
���½ëêe�­½�¡�. (Xã 2(b)).

ÏLéS�?�¡�.�©Û (Xã¥�!: 1,
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2, 3 ?), �±��c��>��m�Y� ϕ, du
S� 2α Ú�>� θ Ñ´3 Surface Evolver §S�
[O�¥�®�ëê, |^ê�O���� ϕ �
Ú (1) ª�±éT§S?1½þ��y.

3 (JÚ?Ø

3.1 nnnØØØ(((JJJ��� Concus-Finn ^̂̂���ééé'''

dc¡�í�, XJ�¡�S�?�c�u
�:�3T:�3�¡, K�d (1) ª�Ñ�>
� � c � Y � ! S � Ú � > � � m � ' X. d
u |sec ϕ| > 1, (1) ª�¤áI�÷v�½�^
�, =�¡�S�?�c�u�:I�÷v�½^
�. ò (1) ªC�

sec ϕ = tan θ · tanα, (2)

K� 0 < α < 90◦ �, tanα > 0, d |sec ϕ| > 1
� tanα/tan |θ − 90◦| > 1, du α Ú |θ − 90◦| �
����Ñ3 (0, 90◦) S, ��¼ê3T��S�
��üN4O, Ïd�Ñ |θ − 90◦| 6 α. ùL²
ã 1 ¥¤«��¡XJU�3, Ò7L�÷vù
�^�. �â Concus Ú Finn �ÏLX{�êÆ
©Û���(J, �S��u 180◦, = α ���
��� (0, 90◦) �, 3S�?�3k..¡�.¡
ëY�^�´ |θ − 90◦| 6 α. Ïd, (1) Ú (2) ª
�½þ'X� Concus Ú Finn ��nØ����.

aq/, � 90◦ < α < 180◦ �, tanα < 0, d (2)

ª�±�� tan(180◦ − α)/tan |θ − 90◦| > 1, Ïd
k |θ − 90◦| 6 180◦ − α. ù���'�nØ¤�
Ñ� “� α ������ (90◦, 180◦) �, S�?
�3k..¡�.¡ëY�^�´ |θ − 90◦| 6
180◦ − α” ù�(J����.

ù�(J�y
 α, θ Ú ϕ �m�½þ'X
= (1) ª � � ( 5. ù � L ², 3©z [18] ¥,

|^ (1) ª¤ïá�S�?�>��ïÄ�{
´ k � �. T ( J � ? � Ú � Ñ 
 (1) ª � ·
^ ^ �, = 0 < α < 90◦ � |θ − 90◦| 6 α, ½
ö 90◦ < α < 180◦ � |θ − 90◦| 6 180◦ − α, l

�©z [18] JÑ�S�?�>�ÿþ�{�Ü
nÚO(A^Jø
Ä:.

d	, ù � ( J � ï á 
 ½ þ � y Surface

Evolver §S3S�?��¡ê�(J�k��
â. 3e�!¥, ·�ò|^ù��â5ïÄ Sur-

face Evolver ê�(J�°(5Ú·^5.

�­å^�e6N3S�?.¡A5�ïÄ
¥, '�É'5�´ α � θ �����Ñ� (0, 90◦)
��¹, d��NEdu�N¡, eNìS�q�
u 180◦, Nì¥�N3S�?¬k�½�ÁÐ. d
� θ + α < 90◦ �¡� Concus-Finn ^�, �÷vù
�^��, Concus Ú Finn �ÏLXêÆ�í�l
nØþ�Ñ, 3­å^�e�/¤Ã.�­½.¡,

�´3vk­å�^�eÃ{�3­½.¡. |^
�©¥ (1) ªÚ Concus-Finn ^��é', �±lÔ
nþéù�ÏLXêÆí����(J�Ñ)º:

� θ +α < 90◦ �, (1) ªØU¤á, L²�¡�ÁÐ
¦� A :Ã{�3, Ïd, S�?�cò¬���
ëYÁÐ��¡¤CX. 3ù«^�e, XJU�
3­½�ëY.¡, KT.¡7L´Ã.�, @o
3�lNì.Ü��¡ (�=lc�C��¡) ò
ª�u�c²1, Ïd�¡÷Xc����­Çª
u 0. d�, �>��K��¡R�uc����­
Ç. ��N��þÝ���, (�½�>��) �¡
�­Ç�»��, ­Ç��, éuÃ.�.¡5`,

��lNì.Ü, �N��þÝ��C 0, ÏdlN
ì.ÜÃ¡�?, �¡�R�uc���­Çòª
�uÃ¡�. ù�, ÷v Concus-Finn ^���¡Ã
{�y??­Ç��, Ï
3�­å^�eÃ{�
3­½��¡ (�­å^�e.¡�­ÇA??�
�), 
3k­å^�e, K�±�3Ã.�­½.
¡.

3.2 nnnØØØ(((JJJ��� Surface Evolver êêê������[[[
(((JJJééé'''

þ�!�©Û�Ñ
 (1) ª, =3S�?�±
�3k.ëY�¡�^�, éu÷vT^��ØÓ
� θ Ú α �ëê�, Surface Evolver §SÑU�Ñ
­½�¡/G�ê�(J, 2Uì 2.3 !�©Û, �
±�� ϕ �ê�, òÙ� (1) ª?1'�ÒU½þ
�y Surface Evolver §S�Ñ�S�?.¡/G
�O(5.

3.2.1 0 < α < 90◦ ��¹
éuù��¹, ·�À�
î�¡©O��

>n�/!��/±9�°'� 1:3 �Ý/�n
«ç�Nì, ¿©OÀ�Ed (θ < 90◦) ÚØE
d (θ > 90◦) ��>�^�, |^ Surface Evolver §

166801-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 16 (2012) 166801

S?1
ê�O�, ¿� (1) ª�(J?1
'�,

(J�é'�L 1. �A�A�;.��¡�ê
�(JXã 2— ã 4 ¤«, Ù¥, �¡���y©
Ñ´ Surface Evolver §S�â�¡�/GgÄy
©�. ã 2 �Ñ
�>n�/Nì¥|^ Surface

Evolver §S?1O��Ð©�¡Ú�ª���­
½�¡�¹, �>��u 70◦. ã 3 Úã 4 �Ñ�
´ Surface Evolver §S���,	ü«^�e�
�ª�¡�¹. ã 3��¡���/�Nì, �>
�� 54◦(Ed). ã 4��¡� 1:3 �°'�Ý/N
ì, �>�� 128◦(ØEd).

ã 3 ��/�¡Nì¥�¡

L 1 ¥, θ Ú α ©O� Surface Evolver ?1O�
��½��'ëê, ϕevol ´ÏL Surface Evolver §
SO����S�?� ϕ �, 
 θtheo ´|^ ϕevol

Ú (1) ªO�����>���,Ø����Ñ�
´ θtheo Ú θ �m�Ø�. �
©ÛØ��5
,·
�3 θevol ����Ñ
 Surface Evolver §S��
�S�?�.¡ (��) ��N9¡�m��>�.

lL 1 �(J�±wÑ, éu�>n�/Ú
��/��¡, ÃØ´Ed�´ØEd��N,

θtheo Ú θ Ñé�C. �´éu 1:3 ���/�¡

Nì, X θ � 54◦ ��¹�, θtheo ��� 57.5◦, �
Ok 3.5◦. �,ù��OØ´é�, ��'�>
n�/Ú��/�¡��O�²w�õ. ùL²
éuS�þ�u 180◦ �Nì, Nì��Cu�õ
>/, Surface Evolver éuS�?�ê�(J�°
(. ÏLÚ θevol �é'��uy, Ùê�� 56.5◦,

� θtheo ���C, 
� θ ��k�½ �. ù�
(J`², S�?� (¡)��� (1) ª�´�~Î
Ü�, 
 θtheo � θ �m��OÌ�´du Surface

Evolver §S���S�? (¡)���9¡��>
� θevol �Ø�
Úå�. éu�>��u 90◦ �
ØEd�N, Ù(J�'�aq.

ã 4 Ý/�¡ (�°'� 1/3) Nì¥��¡

ù�(JL², éuS��u 180◦ ��¹,

Surface Evolver §S�±ÏLgÄy©��, 3S
�?����°(��¡, ÙS�?��>���
��>��'XÄ�÷v (1) ªù�½þ�â.

3.2.2 90◦ < α < 180◦ ��¹
éuù��¹,·�À�
ü�n�/é��

�¡, ¿é�¡¥ 90◦ < α < 180◦ �S�?��
¡?1
©Û, ü«�¡�«¿ãÚ�'ëê�3
L 2 ¥. �'�(J� (1) ª�é'�3L 2 ¥�
Ñ, L 2 ¥��ëê�¿Â�L 1 �Ó. ��L 1 �
', L 2 ¥O\
��y©�ªÚ��êü�.

L 1 0 < α < 90◦ ��¹e, �éØÓ�¡�Nì Surface Evolver §S���S�?.¡��'ëê(J

SÒ �¡/G �¡«¿ã θ 2α ϕevol θtheo Ø� /% θevol

1 Ý/ 1/1 ¤ 54◦ 90◦ 45.4◦ 54.9◦ 1.7 54.4◦

2 Ý/ 1/1 ¤ 128◦ 90◦ 139.0◦ 127.0◦ 0.7 127.6◦

3 Ý/ 1/3 ¤ 54◦ 90◦ 50.4◦ 57.5◦ 6.1 56.5◦

4 Ý/ 1/3 ¤ 128◦ 90◦ 132.8◦ 124.2◦ 3.0 125.6◦

5 �>n�/ 4 70◦ 60◦ 51.0◦ 70.1◦ 0.1 70.1◦

6 �>n�/ 4 118◦ 60◦ 153.8◦ 117.4◦ 0.5 117.4◦
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ØÓ���y©����¡/G(JXã 5

¤ «. Ù ¥ ã 5(a)—(c) �Ð ©�� y © � ¹,

ã 5(d)—(f) ��â�A���O\��ê�, |
^ Surface Evolver §S����¡. ã 5 ¥�ë
ê^�þ� θ = 70◦, α = 120◦, ØÓÐ©��y
©�¹e���ê83L 2 ¥�Ñ. lã 5(d)—

(f) �½5'��±wÑ, ÃØÐ©��XÛy©,

�ª��¡/GÄ��Ó. Ïd, evk½þ�
â (1) ª, 
Uì± ��ª [24] ?1½5�'
�, KÃ{�äØÓ���y©¤���(J�
°Ý.

lL 2 ¥|^ (1) ª���(J�½þé'
�±wÑ, éugÄy©���(J, θtheo Ú θ �
�O���. �,·�}ÁO\��ê8ÚS�g
ê, ��Ã{~�Ø�, `²T�OÌ�´d��
y©�ÛÉ5¤���. � α < 90◦ ��¹ØÓ,

d� θevol Ú θ é�C, ù`²3S�?� (¡)�
���� (1) ª¿Ø�Î. lã 5 ¥�±wÑ, Nì

¥S��u 90◦ �S��u 90◦ ?�©O´à¡
Ú]¡, Ïd���¡�­Ç�u)K­Ç��­
Ç�Cz, ��3�u 180◦ S�?�­ÇCz�
�, ,	, 3S�?��¡�y©
 4 �±þ��
�, ¿����3�½�ÛÉ5. Ï�ù��Ï, ­
Ç�Cz¦� Surface Evolver §S3?1Uþ�
$�O�L§¥ØU�yùo���3Ó�²¡,

�=���gÄy©¦�T§SØU3�u 180◦

�S�?O(w« |θ − 90◦| 6 180◦ − α ^�en
ØÚ (1) ª¤�Ñ��¡�ëYA5. Ïd, � α �
u 90◦ �,Ã{ÏLgÄy©��O(ýÿ�N3
S�?�.¡.

ã 5(b) ¤«���ÃÄy©¦�Ð©��þ
��>n�/, ����¡�'(J3L 2 �1�
1�Ñ, �ã 5(a) ¤«�gÄy©�', �,Ù�
�ê'��, ���� θtheo Ú θevol ��ÑÚ θ é
�C, `²ÃÄy©���Ø��ÛÉ��, �±
��°(�S�?�¡.

L 2 90◦ < α < 180◦ ��¹e, ØÓ��y©� Surface Evolver §S���S�?.¡��'ëê(J

SÒ �¡/G «¿ã ��y©�ª ��ê θ 2α ϕevol θtheo Ø� /% θevol

1 é�n�/ §SgÄy© (ã 5(a)) 512 70◦ 120◦ 96.0◦ 79.7◦ 13.8 72.6◦

2 é�n�/ �n�/©� (ã 5(b)) 256 70◦ 120◦ 101.3◦ 71.3◦ 1.8 72.2◦

3 é�n�/ 3gÄy©Ä:þ~�ÛÉ (ã 5(c)) 896 70◦ 120◦ 96.6◦ 78.8◦ 12.5 73.9◦

(a) (b) (c)

(d) (e) (f)

ã 5 �¡�é�n�/�Nì��¡��y©� Surface Evolver ����¡�. (a)—(c) ØÓ���y©«¿
ã; (d)—(f) �A��¡(J
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ÃÄy©~���ÛÉkõ«�ª, 3ã 5(c)

¤«���¥,·�3gÄy©��Ä:þO\

n^R�, §�±���Øã 5(a) ¥�ð�n�/
��, l
~�
��ÛÉ. ,
, ù«��y©�
��(J�ã 5(a) �(Jaq, Ù3S�?�Ø�
E,é�, äN(J3L 2 �1n1�Ñ.

ù
(JL², ���y©é�u 180◦ �S
�?�¡�(JK�é�. éuã 5 ¥¤�Ñ�N
ì�¡, �±ÏLã 5(b) ¤«�y©�ª��°(
��¡(J. �¯¢þ, éuäk�E,AÛ^�
�Nì, éJÏLy©.¡���Ø��ÛÉ, ~
X�3�~��S���¹, 7½�3�ÛÉ��
�. lã 5(c) ���(J�±wÑ, k
~�ÛÉ
���y©¿ØUå�~�Ø���^. Ïd, é
uE,�Nì, 3^ Surface Evolver §S?1O�
�, Ø=I|^ÃÄy©��¦þ~�ÛÉ, 
�
�Iò(J?�Ú� (1) ª?1'�±½þ�äÃ
Äy©���´Ä�±��°(�S�?�¡.

4 ( Ø

ÏLéS�?�>���Ú�>�!S��
m�'X� Concus-Finn ��nØ�é', ²(

T½þ'X¤á�·^^�, �y
Ù�(5, d
	�©Û
 Concus Ú Finn ���'nØ(J�Ô
nSº. ùéun)�N3�­å^�eS�?�
1�A5äk�½�nØd�, ����­å^�

eS�?6N1��¢�ïÄÚ (1) ª�?�ÚA
^JøÄ:.

3ù
nØ©Û�Ä:þ,·�± α, θ Ú ϕ �
m�nØ'X��â½þ/ïÄ
3�­å^�
e�¡©Û¥2�æ^� Surface Evolver §S3S
�?�·^5, )û
T§S��"y½þ�y�
¯K. �©�(JL², éuS�þ�u 180◦ �N
ì, Surface Evolver �ÏLgÄy©����ª3
S�?��'�°(��¡(J, ¿�Nì�¡�
�Cu�õ>/, Surface Evolver §S3S�?�
ê�(J�°(. éuÚ�õ>/�O���Nì,

S�?ê�(J�Ø�Ì�´Ï�S�?� (¡)

���9¡��>��3�½�Ø�
Úå�. 

éuS��u 180◦ ��¹, Surface Evolver §SÏ
LgÄy©�����S�?�¡�ê�(JØ
�é�, ¿�Ã{ÏLO\��ê8ÚS�gê5
~�Ø�, �kk�/~�y©���ÛÉâ��
�°(�(J. ÏLéØÓ���y©(J?1'
�,·��uy, �,k
��y©�~�ÛÉ, �
EØU�~°(/�ÑS�?��¡�¹. Ïd,

éuE,�Nì, 3^ Surface Evolver §S?1O
��, Ø
5¿~���ÛÉ�	, �Iò(J?
�Ú� (1) ªù�½þ�â?1'�, âU(½�
�y©´ÄÜn, ±9UÄ��°(�S�?�¡.

ù�(J�� Surface Evolver §S3S�?��
¡A5ïÄ�A^¥�'ëê�À�!�¡°(
Ý�ä±9Ø�©Û��¡Jø
k^�ë�.
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Abstract

The study on the fluid behavior under microgravity condition is of great importance for the investigation of the fluid behavior

caused by surface tension, the prediction and control of the liquid location at microgravity, the fluid management in space, etc. In

this study, we analyze the relationship between the contact angle and the direction of the contact line in interior corner of container,

and compare it with the Concus-Finn theory. The mechanism of mutual correlation among the direction of contact line, the contact

angle and the geometric shape of container, and the physical meaning of relevant theory by Concus and Finn etc. are also analyzed. By

comparing the theoretical results with the numerical results calculated by Surface Evolver, we find that the Surface Evolver program can

predict the contact line and the liquid surface in interior corner with angle smaller than 180◦, simply by the automatically partitioned

grid. However, when the angle of the interior corner is larger than 180◦, the results given by Surface Evolver can have a remarkable

error with the automatically partitioned grid. In order to reduce the error, it is necessary to manually partition the surface to reduce the

singularity of grid. And the results from Surface Evolver should be tested quantitatively at the interior corners for complicated con-

tainers. The theoretical analysis and the numerical results calculated by Surface Evolver in this study will be helpful for understanding

the characteristics and mechanism of liquid surface in interior corner, choosing the applicable parameters for Surface Evolver program,

and the future study on the behavior of liquid in interior corner, especially under microgravity condition.
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