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ACB@?,cZcZ?áN!O�cxe!ù,e9NVcfP!4 e�ACB�O�cZ]!cZB�N 
 N!cfP\b/cf]JQ�NV>�]!c<��Q[B@? 
 N!ACP\c���;
! O@c\N!cfP\b/cf]JQ�NV>�]!c d ?,c�XfQ}ù,exX�õ�B"N!ACB">@õ[>@e!dUù1ö�]!õ�P AUNVe�ACB�AUN!AGQSd
÷�Q[dU>�c d H ü�I�ö�õ�dUdCõ��£ACB�D�NVO�c�ö�>@B@XWNVAUõ�B d H üMi2� � ö�õ[]£e�O@õ[]!N
NVAUP\c�ez� � � � aUü1Q[B@? ?,cZXZQ}ù"ACB�DLdCA
��c � */T1ö�õ[]°dCõ[B�D NVAUP\c�ef;
! O@cÒP\õ�B�õSNVõ[B�AGX6?�cfb/cfB@?,cZB@X�c õ[ö d õ�B�o±AGe£?,>�cÒN!õ\õ[>@]|eVXfQ[dÑø
ACB�D«õSö-N!O@c�O�õ�]!A��fõ�B�NJQSd/Q�ú,ACeZI|�£O�ACXJOáAUB@XfdU>=?,cZe�ö�Q[X�N!õ[]Je	õ[ö4o ÷#AGQ��;���ö ��c�b�dCõSN d QSD�Q[AUB=e9N � ��c�õx�@e!cf]V÷[c N!O=Q�N�NVO�c\X�]Võ�eVe�õ�÷�cf]
�/c�N���cfcZB¿N!O�c�AUB�AUN!AGQSd�dUACB�c�QS]6?�cZXfQ}ùÛQSB@?�NVO�c«Q�e�ù#P\b,N!õ[N!AGX � */T
�/cfO=Q}÷"ACõ[]|AGe|B�õ[B@P�õ�B�õSNVõ[B�AGX��£AÑNVO.o�h ! O�cÒN!ACP\cxõSö�X�]Võ�eVe�õ�÷�cf]
AGe£dGQS]VD[c�e9N|ö�õ[]�odH}ixü�I,N!O@cfB1?,c�X�]VcZQ[e!cZe|Q[B@?Û]!c�Q[XJO�c�e£Q\P�ACB,ø
ACP�>@P QS]Võ[>�B=?{o�FHGJIS�T ( �&aCü$0áQSB@? N!O�cZB2ACB@Xf]!c�Q[e!cZe QSD"QSACB1ö�õ[]
o & üRû AUB Q[D[]VcfcfP\cZB�N2�£AUN!OX3'AUD=;Uüfÿi;
! O�c°e!AUP«>�dGQ�N!ACõ[B=e6õ[ö�NVO�c.#&%('*),+�e�ù,e�N!cZP ?,cf÷#AGQ�NVc«ö�]Võ[P N!O�c

NVO�cfõ�]!ùxQ[B@?�Q[dCe!õ�ö�]Võ[P NVO�c£e�ACP�>�dGQ�NVAUõ�B@e�ö�õ[]'N!O�c£e!PRQSdCd"e!ù,e9NVcfP






Q�N6dCQ[]!D�c N!ACP�c�e�õ�]�e!P\Q[dUd d ; ! O�c�?,cZ÷#ACQSN!ACõ[B¿ö�]Võ[P N!O�c�N!O�cZõSø
]Vc�N!AGXfQ[d/Xf>�]V÷[c�AGe�?�>�c�NVõ�NVO�cÒ?�cfB@e!AÑN9ù\ACB@e�NVQ��@AUdCAÑN9ù�I#As; c[;#X�dC>@e�N!cf]Je
õSö�b@QS]!N!AGX�dCcZe6ö�õ[]VP QSB=? N!O@c�O@õ[P\õ[D�cfB�cZõ[>@eÒX�õ#õ[dCACB�D�Q�e!e!>�P\b,ø
N!ACõ[B�ö�QSACdCeZ;'`6?�?,AUN!ACõ[B@Q[d"e!ACP�>�dGQ�NVAUõ�B@e�e!O�õ�� N!O=Q�N�NVO�c|?,cf÷#AGQ�N!ACõ[B
ö�]Võ[P�N!O�cZõ[]Vù«õ,XfXf>�]Je	cZQ[]!dCACcf]�ö�õ�]�e�N!]Võ[B�D�cf]	?,AGeVe�ACb@Q�NVAUõ�Bá?,>�c�N!õ
cfAUN!O@cf]�e!P\Q[dUdCcf]2k�õ[] � oM�Ñ;
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Eq. (15) (1.0)
large (1.0)

Eq. (15) (0.9)
large (0.9)
small (0.9)
dilute (0.9)

Eq. (15) (0.5)
large (0.5)
small (0.5)
dilute (0.5)

Eq. (15) (-0.5)
large (-0.5)
small (-0.5)
dilute (-0.5)

Eq. (15) (-0.9)
small (-0.9)
dilute (-0.9)
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�)B 3'ACD@;�þ���c¿b�dCõSN��<���&Wv$Ns�Z\QSD"QSACB@e9NRB�õ�]!PRQ[dUA��fc�?ÜNVAUP\c� � ö�õ�] N!O@c e!Q[P\cÜe�cfN õSöRb@Q[]VQ[P�cfN!cZ]Ve Q�e AUB�3'ACD@; $�; `6e
c�ú,b/cZX�N!cZ? ö�]Võ[P N!O�c1e!õ[dC>,NVAUõ�B�ö�õ�]áe!P\Q[dUd>� � I2��c."@B@? N!O=Q�N�<���&Wv$Ns�Z'ACe+b@]!õ�b=õ�]�NVAUõ�B@QSd"N!õ8� � ö�õ[]	e!P\Q[dUd#NVAUP\c�e�� � �G�&aCü[;
�)B�N!O�AGe\]!cZD[ACP\c[I+N!O@cÛACB�AUN!AGQSdCdUù
2 Xfõ[dG? 4+]!õ[NVQ�NVAUõ�B@QSd|?,cZD[]VcfcZe«õSö
ö�]VcfcZ?�õ[P QS]Vc2Q�XWNVAU÷�Q�NVcZ?*?,>�c2N!õ�N!O�c±N!]JQSB=e9ö�cZ]�õ[ö�dUACB�c�QS]ÛN!õ
QSB@D[>�dGQS]�P\õ�P�cZB"N!>�P ?,>�]VACB�D X�õ�dUdCAGe�ACõ[B@eZ;1`£öpNVcf]Re!õ[P\c°c('">�AUø
dCA
��]VAC>�P~�/c�N���cfcZB*NV]VQ[B@e!dCQSN!ACõ[B@Q[d Q[B@? ]!õ[NVQSN!ACõ[B@Q[d6NVcfP\b/cf]JQ�ø
N!>@]!c AGeRQ[XJO�ACcf÷�cZ?-I �/õSN!O ?,cZD[]Vcfc�e«õ[ö6ö�]Vcfc�?,õ[P dUõ#õ"e�c¿cfB@cf]VD[ù
ACBLN!O�c�dUõ�B�D¿N!ACP\cádCAUP\AUNZ; <�A
��cRN!O@c°N!]JQSB=e�dGQ�NVAUõ�B@QSd�NVcfP\b/cf]JQ�ø
N!>@]!c�I	QSdGe�õ N!O�cÛ]!õ[NVQSN!ACõ[B@Q[d	N!cZP\b=cZ]VQSN!>�]VcáAGe�ACB@?,cZb=cZB@?,cZB�N\õSö
B Q[B@?nH/I#õ[B�dCù9k�QSB=?�o ?,c�NVcf]VP�ACB�c6N!O�c ?,c�XfQ}ù\õSö�]VõSNJQ�NVAUõ�B@QSd
cfB@cf]VD[ù[;+`�e�ö�õ�]�N!O�cÒN!]JQSB=e�dGQ�NVAUõ�B@QSd=cfB�cZ]!D�ù[I"N!O�c õx�@e�cZ]!÷�cZ?-I#QSdUø
P\õ�e�N	P\õ[B�õ[N!õ[B@ACX|?,cZb=cZB@?,cfB=X�c�õ[ö=NVO�c�X�]Võ�eVe!õ�÷[cf]�N!ACP\c|ö�õ[]�NVO�c
]VõSNVQSN!ACõ[B@Q[d�cfB@cf]VD[ù�õ[B�o1AGe�?,>�c6N!õ�õ�>�]�eVXfQ[dUc�?\>�B�AUNVe � & � �
QSB=?N� & �<����Ww$Ns�ZW;#��öc��c|b�dCõSN � Q[D�QSACB@e�N � ��c "@B@?\Qxe!AUP�ø
ACdCQ[]�B�õ[B@P�õ�B�õSNVõ[B�AGX\?,cfb/cfB=?,cfB@Xfc°õSö|NVO�cáX�]Võ�eVe!õ�÷[cf]6N!ACP\c°õ[B
oLQ[e�ö�õ�]|N!O�cxNV]VQ[B@e!dCQSN!ACõ[B@Q[d/cZB�cf]VD[ù9�£AUN!O¿O�õ���cf÷�cf]�N!O@cxP�ACB�AUø
P�>@P õ[ö']VõSNJQ�N!ACõ[B=QSd3X�]Võ�eVe!õ�÷[cf]�N!ACP\c�õ,XfXf>�]!ACB�DRQ�N�QR?�A[Z�cf]VcfB"N
÷�QSdC>�c õSö�o�FHGJITWVYS ( i �&a $��Ûû e!cfcj3'AUD=;-ü�ÿ�;
! O�c ]!c�e�>�dUNVe õ[öÛe!AUP«>�dGQ�N!ACõ[B=e±Q[]!c ACB�÷�cf]Vù D[õ#õ,?�QSD�]!cZc�ø

P\cfB"N.�£AÑNVO N!O@c NVO�cfõ�]!cfN!AGXfQSdÒ]VcZe!>�dÑNJefI��£O�ACXJO QS]Vc �@Q�e�c�? õ[B
N!O@cxD[cfB@cf]JQSdCA
�ZcZ?RO�õ�P\õ[D[cZB�cfõ�>@e|X�õ#õ[dCACB�D�Q�e!e!>�P\b,NVAUõ�B°ö�õ[]|NVO�c
B¿ø�b@QS]!N!AGX�dCc ?,AGe9NV]!A���>,NVAUõ�B ö�>�B@XWNVAUõ�B3; Y�õ[N!c¿N!O=Q�N°NVO�c QSD�]!cZc�ø
P\cfB"N c�ú#N!cZB@?�e¿õ�÷�cf]ÛP\Q[B#ù õ[]J?,cf]Jeáõ[ö�PRQSD�B�AÑNV>@?,c ACB�NVAUP\c

Q[B@? X�õ�÷�cf]Je�NVO�c ACB�AÑNVACQ[d�ACB@X�]VcZQ�e�c¿õSö ��I�NVO�c Xf]!õ"e!e!õ�÷[cZ]«QSB=?
NVO�c�QSdCD[c(��]JQSAGX6?,c�XfQ}ù\ö�õ�]£dUõ�B�D�N!ACP�c�ef;
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Ατ

Eq. (15) (1.0)
large (1.0)

Eq. (15) (0.9)
large (0.9)
small (0.9)
dilute (0.9)

Eq. (15) (0.5)
large (0.5)
small (0.5)
dilute (0.5)

Eq. (15) (-0.5)
large (-0.5)
small (-0.5)
dilute (-0.5)

Eq. (15) (-0.9)
small (-0.9)
dilute (-0.9)
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�)BX3'AUD=; 
	��cxb@]!c�e�cZB�N£NVO�c�]JQ�NVAUõ\õSö d QSB@?!�<���&Wv$ s�Z|Q[e�Q
ö�>@B@XWNVAUõ�BLõSö�e!XZQSdCcZ?±NVAUP\cz� � ö�õ[]«Q e�cZdUc�XWN!c�?Le�cfN�õSö£b@Q[]VQ[P�ø
cfN!cZ]Ve��£O@ACXJO1��cf]VcR>@e!cZ? ACB N!O�cÛe�ACP�>�dGQ�NVAUõ�B@e�e!O�õ��£B AUB�3'ACD@;
$�;ARÒQ�NJQ\ö�õ[]�N���õR÷�QSdC>�c�e ofH�üxa �RQ[B@?.o�H i �&a �\QS]Vc�e!O�õ��£B
ACB 3'AUD=;4
VWsQxZW;n3@õ[]xNVO�cRdGQ�N�NVcf]���c°X�õ�P�b=QS]Vc\e!ù,e9NVcfPRexQ�N�?�AÑöpø
ö�cZ]!cZB"N«?,cfB=e�AUN!ACcZe«QSB@?±õ3�=e�cZ]!÷�c\N!O@QSN�N!O�c�?,AUdC>,NVc�e!AUP«>�dCQSN!ACõ[B@e
Q[]!c ACB b/cf]!ö�cZXWNÛQSD[]VcfcZP\cfB"N9�£AÑNVO N!O�c NVO�cfõ�]!ù�I��£O�cf]VcZQ�e\N!O�c
?�cfB@e!c«e!ù,e9NVcfP �£AÑNVOOH�H �&a $ �R?�cf÷#ACQSN!c�ef; ! O�c«e!PRQSdCd'e!ù,e9NVcfP
e!O�õ���eÒQ�e!dCAUD�O�NVdUù1e!PRQSdCdUcZ]6]JQ�NVAUõfWv$ s�� ��Z d ���«I��£O@cf]VcZQ[e�ö�õ[]
NVO�c|dCQ[]!D�c�e!ù,e9NVcfP¿I}N!O@c£]VQSN!ACõ�Ww$Ns�� � Z d ��� AGe+dCQ[]!D�cf]�N!O@Q[B«cfú"ø
b/cZX�N!c�?�QSB@?�cf÷[cZB"N!>@Q[dUdCùÒ?�AU÷�cf]VD[cZe-ö�õ[]�dGQS]VD[c�� � ; ! O�ACe�AGe�QSD"QSACB
NVO�cá]VcfD�AUP\c��£O�cf]VcRN!O@c�O�õ�P\õ[D[cZB�cfõ�>@e�Xfõ"õ�dUACB�D±Q[eVe�>�P\b,NVAUõ�B
ö�Q[AUdGeZ;q�)B"N!cZ]!c�e9NVAUB@D[dCù[ISNVO�c�dGQS]VD[c£e!AUP«>�dGQ�N!ACõ[B9�£AUN!O�BPH �3�x�G�N%@IH�H � a $G�,I�Q[B@?�o H7üxa �¿AGe�ACBL]VcZQ[e!õ[B=Q���dCc�Q[D[]VcfcZP�cZB"N �£AÑNVO
NVO�cfõ�]!ù�;�3�]Võ[P 3'AUD=; 
VW]�VZWIV��cxdCcZQ[]!B�N!O=Q�N�NVO�c�e!AUP«>�dCQSN!ACõ[B@e|õ[ö
?�AUdC>,N!c¿e!ù#e�N!cZPRe«Q[]!cÛQSd���Q}ù,exACB D�õ"õ,?ÜQ[D[]VcfcZP�cZB"N>�£AÑNVOÜNVO�c�ø
õ�]!ù�; ! O�c\]JQ�N!ACõ�Wv$Ns	� ��Z d ��� AGe X�õ�B@e9NJQSB"NÒö�õ[]xdGQS]VD[c�NVAUP\c�efI
�@>,N�N!O@cf]Vc°ACe�B�õ c('">�ACb@Q[]�NVAÑNVAUõ�BLõSö£cfB�cZ]!D�AUc�e AUB NVO�c°NV]VQ[B@e!dCQSø
NVAUõ�B@QSd3Q[B@?�]!õ[NVQ�NVAUõ�B@QSd-?,cZD[]Vcfc�e|õSö�ö�]Vcfc�?,õ[P¿;
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Eq. (15) (1.0)
large (1.0)

Eq. (15) (-0.5)
large (-0.5)
small (-0.5)
dilute (-0.5)
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Eq. (15) (0.9)
dilute (0.9)

Eq. (15) (0.5)
dilute (0.5)

Eq. (15) (-0.5)
dilute (-0.5)

Eq. (15) (-0.9)
dilute (-0.9)
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