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C=CS

paper CS

Cross section of a paper

paper CS
1st layer CP, «

particle density= ¬
Top view

1st layer CP, «

C= ¬ CP+(1- ¬ )CS

­ ë¯® �3� k3l3m�n � g��
° Ä²± ìÏë ­ Ä ¶ ± É Ç É³� ÌÈÇ ½µ´ � ½À»ÀÄ Á É Ç Ê¹Ç ¶ ºÀÄ »¼Ì Ë�´ Ê°Ç É ì

� ¿�� Ç É��¶�Ü¸¸· ¿ ¶�� ¨t§ Î ëÈë Ò >�Ô�ÕXÖ 7�8b9 � g¢� G?é
ê�3 5A¹ B à p G'M p 3'Ydc A�L 3/�H365�]/8 � g
�  Gº���W?K A¼» q � 5�S�7
8�9�8
93  6�½�¾ ^ Z
< 5�\�a�G/¿ A�> � M�zj8
93  6�½ ú�vHG Y &X3�÷
, a-��÷ M}À 5�O�P�7�÷�Áb8�Â�Ã >�Ä c`Q	R�G õ 7
W6K A W 5 p�Å ^ �
Æ ð 3'Y�c�÷�c`7
8�9� GÇ Å K
A ]	W¢ÈÉ| p M a A '�#/5�O�P�7
8 ^ n*Ê�ÇHGcË1n
W�3'Y�c A q�d�e > �/Ì ð ^(Í�÷�c L \	]�^�q�§3x
^ � 5�7j8�9j8 k3l3m�n � g�� > U	c�Y�|3~SK A�L

Î ��� Ï�Ð3Ñ�ÒtÓ3Ô�ÕtÖ-×�ØA�3Ù3Ú

Û�Ü � ÷$Á >¢+-,�A ��ª�8 Û v�7
8�9 >S@/A :-O
; < ^ � 5 Ô q	n >
.�Ý
>
Þ ��a�' .�ß �
8�7j8�9
  X�YbZ a A�L T�r�5�à Ü � 8
à�9�á� ¢â�ãSn Ø c
ä C ^ � 5 � kt� k�l 8
å�æ	5�O�ç�5�è L ÷�Á�8�E
F�  Z < 5 Ø Ö 8�é�s G����XW�3�Ydc A`L R�'/5
à
Ü � ^êÈ}à�9�á� *â�ã	n*ë
÷�cá5tKd÷¢�(ì õ�í 8b7
8�9�  ß �-î*ï , ý Z ÷�c�ä C ^ � õ�í 8�7�8�9	 
T¢ð�ñ�ò�3'Y X�YNZ a A È/8�8�5�7�8�9�8�:�O ; <
T�U >�@
< 5�¹ B EdF �A\ ÷ A�L

ó�ô > 5Ay4W�3�YGà Ü 7
8�9S  ð c M a A�Ø � Ø
B�� < ��� >�+�,�A :-O � < ^ � 5 .�Ý 8 � 8 B 8
L   X�YbZ a A 8t^ � ÷ Ö 5 � 8
T�õ	5�à�9�á
÷�Á
>�ö ÇX3'Y*S � 8 B   C�D�X�YNZ a�5d\�8 C�D s �
þ/÷ ^ � ÷�c L à�ï�vj8�7
8`9wG � &SK A W 5 Ø �
Ø B�� < Z a�' Ø �j8�7j8�9 >S@áß Yt5�S��j8�7j8
9
8 B   C�DNZ a�Y X�YNZ a A`L \S]�^t5�7j8�9 �
ñ ÷ ï�ø�^ ZdA à >
ù ñ ÷ k�l  A9�úX3'Y +X< 5b7
8�9wG':�O�Y ; úX3�'
W*Íb5�\�8¢û�£�� M õ �j8b7
8`9 k�l   X�YbZ a A 5jW'cN= ��ü G ð c A�L ]ba
>�@�ß Y ã 8 @ =b÷ k3l3m�n � g�� GbI�J�K A`L

Î � � ý3þ�Ï-Ð3Ñ�ÒtÓ3Ô�Õ
� > 7j8�9wG ; úX3?5 � Ù
>
ÿ�� ÷/r���� M X�Y

K A`L ]/8jW¢Í�5 B  ����	^ ZdA 7j8�9
8 k�l  A�� Ù
	åZ ' <�>�� # A`Ù
	 G`7H8á9w8 m-n
� WbK
A�L K	÷��(ì`5 m�n�� ^�7j8`9
8 k3l B � � 5 m�n
ë�� � ^ � 8 B � ­   X3Y[Z a�5j\�8��dF�5 CdD3X
YdB � � ã�� ^áà Z a A ± ­ ë Í L��� � � �
� ± ë�� � Í � ­ ± ë Í

Î �³Î ��þ�Ï-Ð3Ñ�ÒtÓ3Ô�Õ
B  �� ­ 8 � >�� �å8/7å8á9 G`:êO ; < 3*'åW
Í�5���� �w8`7w8�9w8 B G�� �� ! W'K A W?5�à ÙH>
+ c�Y X3Y[Z a A B � ! � 5� ! � � ! � �� !"� ± ë�� � ! Í � !$#&%(' ± �*) © Í ± ô Í�*+,� � +-� ­ ' ± � � ë Í ± � Í
W�÷ A`L ]�]�^�5.� !0/ � ! � � © �j8 � Ù � M ª p Y�1� �w8`7j8�9j8 B W`\�8 k3l�m�n ^ Z	A ± ­ ô Í L

2 � ������������3146587:9:;�<6=
]�]�^ �?> B 8�7�8�9jG ð c�'
¹ B q f¢r » q�8

l�m|W C �å3 D < à p 8�l�mHG<;�cá5�MdNS8 p�@ W
â�ã�K A ]SW�^ k�l3m�n � g�� GbI�J�K A�LA ��� B��8C�DFE�G
HJILKNM> B 8�¹ B q f�r » q � 5PO B � >A¡ 3�Y¢à Ü 7
8�9
8 > BJQ ô B �3�j8�TSR ±UT �*V � ô¯© i < Í >S@
A :tO ; < G/K A ]�Wb^áQ D 3G' ± ­ ä Í L 7H8�9
8 k�l3m3n � g�� >�@
< 5 > B 8�7j8`9j8�q f�r »
qwG o�p K A�> � 5�S�7
8`9 >A¡ K A k�l�m3n � g
� >�+c,�A B ¦ W k3l3m�n GXW3&�K A ºd��  Z	A�L

�

研究会Temp 
－81－



Cross section of a paper

C0= ¬ 0CS

Ci-1= ¬ i-1CP, i-1+(1- ¬�Y Z 1 )C Y Z 2
Ci= ¬ iCP, i+(1- ¬�Y  )C Y Z 1

Top view
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