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ΦGa = 0.22 ml/s

ΦGa = 0.27 ml/s

ΦGa = 0.30 ml/s
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ΦGa = 0.40 ml/s
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ΦGa = 0.53 ml/s

ΦGa = 0.70 ml/s

ΦGa = 0.92 ml/s

ΦGa = 1.00 ml/s

ΦGa = 1.10 ml/s

ΦGa = 1.20 ml/s
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�MOQ^¦T?c*a�^*O2X2qgK O2K�V�zK�1c`TWk�P÷O=q÷V�c*Om^*R�O!N3qSTWc*O=poTK�1a�^$��T�+QO�+wz')2OQ^¦T��2O
� T-�IklOmOQV.�¸zba�VlN©qSVÀzba�^ O��3�lOm^*qSR�OQV�c��mK
L�kMz')bO#Ï>ÐiÑlÁëo�Ó � R�PkT��QX9c � O�poTl�*a�^$��T�+wOj+Qz')bOQ^¦T��2O�^`O7&

RUTWqSV��l+wz2V���c¦TWV�c#�¸z2^&TíPyTW^��bO�^¦TWV��bOÏz��DpoT¢M�a3�3O*��a!�öc*z
Ï>ÐiÑXÁ d Ó o±R�PkT��QK�L�VÏqyN3OmV2c`q/+mTWP_z-��+wqSP÷PyT?c`zb^��vc`^`TbV��1qSOQV�c � T��

kMOQOmV�TWP(�*z6�¸zba�VlNvT'��c`OQ^EpoT©TbN!�*zb^��3c`q÷z2VDz2V�poT�I c n g K"FV±c � O
PyT?c*c*Om^G+QT��*ObX�c � OtTWR�zba�V2cIz���TbN!�*zb^`kMOmNÀpoT\z2V{c � O\poT�I¶�*a�^%&
��T-+wOC�_T-�IN3Owc`OQ^`R�qSV�O!NUc*z�kMO�TW^`zba�V�N � K ¥ R�P c n g ;¸qSV{c`OQ^`R6�ºz��
poT-Ib�*a�^%��T-+wOh�*qdc`O©N3OmV��*qdc9�!=C�¸z2^*R�qSV!�X��^`O*�*a�RUTWk�P/��T�;¸PyT?c*Om^%&
TbP÷P/�X+wz2V�c*^¦T�+�c`OmN�==poT{k�q÷PyTP�bOm^=z2Vvc � O�poT-IO�*a�^$��T�+QO c ¦ g K�¿�O
+mTWVic � Om^*O��¸zb^`OB+wzbVN+wPSa�N3OIc � T?cºpoTM�a3�3O*��klOQc9�ºOmOQV�Ï ÐiÑ Á¢o!Ó �
R�PUT'��TbV�NhÏ ÐiÑ Á d Ó ooR�PUT'��PSOmT2N�TWc_ºL»�Á ¥ q-o Â J&c*ztT	�1c`Tbk�P÷O
poT�k�qSPyTP�bOQ^B+Qz')bOQ^¦T��2O#z��5c � OH�b^`z'� q÷V!�UpoT�I¶�*a�^$��T�+wO2K
L_c �1c*qSP÷P � q/� � Om^DpoT0M�a3�3OZ�#;yÏ>ÐLÑ�ì d Ó o&R�PkT���=wXIV�z��1c`T'&

k�P÷OtpoT��1a�^%��T-+wOH+wz')2OQ^¦T��bO#q/� z2k��*OQ^�)bOmNAK,<_�3+QO*��� poT�T-+�+Qa�R\a3&
PyT?c`O*�5+wzbV�c`q÷V,a�z2a��1P/�#z2Voc � O �b^`z'� q÷V�� poT-I��*a�^$��T�+wO�TbV�NCW�V�TbP÷P/�
�¸z2^*R6�IPSq/8�a�qyN±poT�N3^*z-��PSOwc��mK
"FVh�*a�R�R�Tb^$�2X-�_O�+mTWV�N3q(�$+Q^*qSR�q÷VlT?c*OG�¸zba�^_N3qm[jOQ^`OQV�c>�b^`z'�Ic �

^`O��2q÷R�OZ��V
í#î IB&´^*q(+ � �2^*z'�Ic � � q÷c � ��^`O*�*a�RUTWk�P/�±V�O��2P÷q/�bqSk�PSO�poT.�*a�^%&

��T�+QO�+wz')bOm^`T��bOB�¸z2^Ï>ÐiÑ�Ò£o!Ó f R�PUT'�mX
ï î poT'&´^*q(+ � �2^*z'�Ic � � qdc � TÀpoT.�1a�^$��T�+QO�+Qz')bOm^`T��bO�z��_P÷OZ�$�

c � TbV±T�poT�k�q÷PyTP�bOm^ �¸z2^Go!Ó f Ò£Ï>ÐiÑ�Ò£o!Ó � R�PkT��QX
ð�î poT'&´^*q(+ � �b^`z'�Ic � � q÷c � T�poTUk�qSPyTP�bOQ^�T2N!�*zb^`klO!N©z2VÀc � O

poT�Ië�1a�^$��T�+QOY;¹+Qz')bOQ^¦T��2OÀz��tTWkMzba3c ÎµÁ � Ó ¥ R�Pk=��¸zb^
o!Ó � Ò�Ï ÐiÑ Ò d Ó o�R�PkT��QX�TbV�N

ñ î poT©N�^*z-��P÷OQc��¸z2^*RUT?c`q÷z2VvzbV�c*z-��z��9c � OUpoT�k�qSPyTP�bOQ^�¸zb^
Ï ÐiÑ ì d Ó o\R�PUT'�mK

"FV�c � O#V�O7�,cD�*O*+�c`q÷z2VAX��_O�� q÷PSP���^*OZ�1OmV2c�c � OG)?TW^`qSTWc*qSzbV�z��Mc � O
poT��*a�^$��T�+wO	+wz')2OQ^¦T��2O�� q÷c � c � OH�*a�k��1c*^¦T?c`O=c`OQR��MOQ^¦T?c*a�^*O2X3q}K ObK
c � OvpoT�I1�b^`z'�Ic � N3qyT��b^¦TWRÀK�ª�qSV�TbP÷P/�bX �ºO2� qSP÷P�N3q(��+wa�����c � O
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q

z��	º » Á ¥ q-o Â J=K � z&zbk3c¦TWqSV°c � O�poT-IÊ�b^`z'�Ic � N3qyT��b^¦TWRÀX
�_O � TP)2OX�lOm^%�¸z2^*R�O!N°c � O�R�OmT��*a�^`OQR�OQV�c��{N3OZ�$+Q^*qSklO!N�TWkMz')bO
T?cH)?TW^`qSzba��	�*a�k��1c*^¦T?c*Oic*OmR��lOm^`TWc*a�^`O*�EqSV�c � OU^`TbV!�bOiklOQc9�ºOmOQV
ºL»pÁó����o Â J7TWV�N�ºL»pÁ ¥�� o Â J=K ��� Oj)?Tb^*qyT?c`q÷z2V°z��=c � O
N3q4[MOm^*OmV�c��2^*z'�Ic � ^`O��2q÷R�O*��� q÷c � �1a�k���c`^`TWc*O©c*OmR��MOQ^¦T?c`a�^`ODq(�
� � z'� V�qSV¾ª%q4�lK f K�"FV0�2OQV�Om^`TbP}X � q4� � OQ^��*a�k��1c*^¦T?c`Oic`OQR��MOQ^¦T'&
c*a�^*OZ��� � qm��cEc � OiN3q4[MOm^*OmV�cEpoT�^`q/+ � �2^*z'�Ic � ^*O*�bqSR�OZ�Ic*z'�ITW^¦N!�
� q/� � Om^#poT�M�a3�3O*�mK
"FV�T2N�N3q÷c*qSzbVAX-�ºO � TP)bOIN3OQc*OQ^`R�q÷V�OmNic � O�E¦poT?T'I£�1c*z2q/+ � qSzbR�&

Owc`^$�3FIk��#R�O!T��*a�^*qSV!�_c � O_�b^`z'�Ic � ^`TWc*O�a��*qSV!�G]�s�< <9hÏz-��+wqSP÷PyT'&
c*qSzbVN�D�¸z2^ N3qm[jOQ^`OQV�c#poTKM�a3�3O*� TbV�N��*a�k��1c*^¦T?c`O#c`OQR��lOm^`TWc*a�^`O*�mK
ª�z2^GIB&´^*q(+ � �b^`z'�Ic � X,c � OH�b^`z'�Ic � ^`TWc*Ooq/��P÷qSR�qdc`OmNDk��Uc � O�qSR�&
��qSV!�bqSV!��poT�&^M�a!�jX%qSV�+w^`OmT-�1OZ�H� qdc � q÷VN+w^`OmT��*qSV!�vpoT2M�a3�<X�TWV�N
W�V�TbP÷P/�2�*TWc*a�^¦T?c`O*� T?cET�poT�M�a3�Dc � TWc�� qSP÷P�klO\N�O7W�V�O!N±T��Ic � O
E$�1c*z2q/+ � q÷z2R�OQc*^`q/+UpoT2Mla3�!F¾;¹�*OQObX�O2K �lK÷X¼] O7��K d o�=�K ��� q(�HM�a!�
+wz2q÷VN+wqyN3O*�mXL� q÷c � qSV@O7�3�lOm^*qSR�OQV�c`TbP:��^`O*+wq(�*q÷z2VAXL� q÷c � c � O�c`^`TbV3&
�*qdc`q÷z2V¾�¸^*z2RôIB&´^*q(+ � c*z&poT'&´^`q/+ � �2^*z'�Ic � T���N3Owc`OQ^`R�qSV�O!N�k��
c � OipoTUO�)?T��lz2^`TWc*qSzbVj��c`a�N3�ÀN3O*��+w^`qSklO!NÀq÷V±c � O���^`O�),qSzba����1OZ+\&
c*qSzbV5KK"´c � T-�=kMOQOmV#�¸z2a�V�N�c � TWcoc � O6�1c*zbq(+ � qSzbR�Owc`^*q(+�poThM�a!�
qSV�+w^`OmT-�1OZ��zbV�P4�2)bOm^$�j�*P÷q/� � c`P4�2� q÷c � c � O��1a�kN��c`^`TWc*Otc`OQR��MOQ^¦T'&
c*a�^*OoqSV{c � O�^`TbV!�bOC+wz2V��1qyN3Om^*O!N�qSV©c � q(�B��c`a�N3�bK ��� q/�B�*a!���2O*�1c��
c � T?cipoTD^*OmO�)?T��Mzb^¦T?c`q÷z2Vvq(�H�ºO!T��±a�VlN3OQ^�IG&g^`q/+ � +wz2V�N3q÷c*qSzbV��mX
��^`O*�*a�RUTWk�P/�Àz'� q÷V��Uc*z©^`T���qSNvq÷V�+Qzb^��lz2^`TWc*qSzbVvN3a�Otc*zÀT�PyTW^��bO
V,a�R\kMOQ^ z���TP)?Tbq÷PyTWk�PSO	I�T?c*z2R6�_c*z��¸zb^`R7poT-ItK
"FV�c � O�R�z-�1c �1qSR���PSO#��q(+�c`a�^*O2X c � Ovc*OmR��lOm^`TWc*a�^`O�N3O*�lOmV3&

N3OmV�+wO_z��3c � O9c`^`TbV��*qdc`q÷z2VtP÷qSV�OZ��kMOwc9�_OQOmV�c � O_N3q4[jOQ^`OQV�c�poT�&g^`q(+ �
�b^`z'�Ic � ^*O*�bqSR�OZ�#^`O7MlO*+�c���c � O�c � Om^*RUTbP÷P/�?&´T-+�c*q/)?T?c`OmN±qSV�+w^`OmT-�1O
z��<poT#^`OQO*)?T��Mzb^¦T?c*qSzbV��¸^*z2Rüc � O�poT�I£�*a�^$��T�+wO2K�L#P÷P,c`^`TbV��1q÷c*qSzbV
PSq÷V�OZ�EklOQc9�ºOmOQVaIG&g^`q(+ � �b^`z'�Ic � ;�^*O*�bqSR�O�LC=�Xi�1a�k3&gk�q÷PyTP�bOm^opoT
+wz')2OQ^¦T��2OG;¸^`O��bqSR�O_]B=wX?k�q÷PyTP�bOm^�poTC+wz')2OQ^¦T��2OG;¸^`O��bqSR�O J�=wXWTWV�N
poT�N3^`z���PSOwcB�¸z2^*RUT?c`q÷z2V0;�^*O*�bqSR�Ooh	=�+QTbVÀklO	W�c*c*O!N �_OQPSPL� q÷c �
z�[i�*Owc=L#^*^ � OQV�q÷a��#O*8�a�TWc*qSzbV��Ï¢ÁpÏ>õÝös÷QømO7�3��;9ùGúGû_ü�ý�º » =
� � Om^*OUc � O{z�[§�*Owc6Ï>õ c`T��bOZ�tqSV2c`z�T�+*+wz2a�V�ctc � ODpoTvqSV�+wz2^$�Mz�&
^¦T?c*qSzbV qSV2c`z'c � O¾�2^*z'� qSV!��poT�I PyTP�bOm^mK ]_O*�1cjW�c��vP÷O!TbN c*z
ú û Á � Ó q�O*A\X_ú û Á f Ó ¥ O�A TWV�Nsú û Áêq�Ó n�O*AR�¸z2^ic � O
c*^¦TWVN�1q÷c*qSzbV±PSq÷V�O*��kMOwc9�_OQOmV±^*O*�bqSzbV��#L TWVlN±]=Xj] TWV�N�J=XjTWV�N
JíTWV�NDh\X�^*OZ�%�MO*+wc*q/)bOQP/�bK
��� OvT�+wc*q/)0TWc*qSzbV°OQV�Om^$�-��z��Ec � OÀc*^¦TWV��*qdc`q÷z2VÇPSqSV�O±klOQc9�ºOmOQV

IB&´^`q/+ � TWV�N�poT�&g^`q/+ � �b^`z'�Ic � ;¸^`O��2q÷R�O*�UL TbV�N']B=�q/�6+QP÷z?�1O
c*z�c � T?cB��^`O�),qSzba��*P4�U^`O��Mzb^*c*O!N6�¸z2^#poT�N�O*�*zb^��3c*qSzbV��¸^*z2R poT�I
;¹ú�û�Á � Ó � O*A\XÝ] O7��K dZ� =�K ��� q(���*a!���2O*�1c��_c � T?c#c � OtqSV�+w^`OmT-�1O
z��,c � O �1c*z2q/+ � qSzbR�OQc*^`q/+�poT�Mla3��q/��N3a�O�c`z�c � OQ^`R�TbP÷P/�oT�+�c`q4)?TWc*OmN
poT�^*OmO�)?T��Mzb^¦T?c`q÷z2VAK
s�z'�_O�)bOm^mX,c � OiT-+�c`q4)?T?c`q÷z2VÀOQV�Om^$�2q÷OZ�G+wz2^*^`O*�$�lz2V�N3qSV!��c*zUc � O

c*^¦TWVN�1q÷c*qSzbV��,�¸^`zbR ^*O*�bqSR�OZ��]&c`ziJ&TWVlNUJ&c*zthiXW^`O*�$�lOZ+�c`q4)2OQP/�bX
TW^`OUR\aN+ � PyTW^��bOm^oc � TbV@c � O{OQV�Om^$�2q÷OZ��^*O*�lz2^1c`OmNa�¸zb^�poTvN3O*�%&
zb^��3c`q÷z2Vj�¸^*z2R poT�I1;¹ú û Á � Ó � O*A\Xi] O7��K dZ� =#zb^EP÷q(8�a�qyN�poT
O�)?T��lz2^`TWc*qSzbV�;¹ú û Á � Ó ¦ÀO�AiX,�*OQO2X�O2K �lK÷X:] O���K � =�KXª�a�^1c � OQ^$&
R�zb^`ObX!c � OD)?TWPSa�O�z���ú û ÁQq�Ó n O�A��¸zb^5c � O9c*^¦TWV��*qdc`q÷z2V�klOQc9�ºOmOQV
c � O_poT k�qSPyTP�bOQ^�^*O*�bqSR�OºJ�TWV�Noc � OºN�^*z-��P÷OQc5^`O��bqSR�O9hÇq/��R\a�+ �
PyTW^��bOQ^_c � TWV±T���^`O�),qSzba��*P4�6��a�k�PSq/� � OmN2)?TbP÷a�O�z��¼ú�ûlÁ � Ó n�O�A
;¹]�O7��K � =�K ��� q(���*a!���2O*�1c��tc � TWc\c � O©a�VlN3OQ^`P4�,qSV!�X� � �3�*q/+*�tz��
c � O\poT�IÃ�b^`z'�Ic � N3qyT��b^¦TWRûq(�IR�zb^`OH+wzbR���PSO7�{c � TbV©c � OH��^`z�&
�Mz-�*OmN@N3�,V�TWR�q(+�O*8�a�qSP÷qSk�^`q÷a�R kMOwc9�_OQOQVÏpoT±T2N!�*zb^��3c*qSzbV@TWV�N
N3OZ�1z2^$�3c`q÷z2V c �Pg TWV�N0�,qSV�Owc`q/+mTWPSP4�?&�+wzbV�c`^*z2P÷PSOmN#��^*z3+QO*���1OZ�QX,�1a�+ �
T��=poTUN3^*z-��PSOwc�V,a�+wPSOmTWc*qSzbVAXlRUTP��klO�+w^`a�+wqyTWPi�¸z2^#T68�a�TWV�c`qdc¦T'&
c*q/)bOiO7�3��PyTWV�TWc*qSzbVAK � z©TbN�N3^*OZ�$��c � O�N3q4[MOm^*OmV�+wOiklOQc9�ºOmOQVvz2a�^
R�OmT-�1a�^`OmNíT�+�c`q4)?TWc*qSzbVíOmV�OQ^����s�¸zb^Dc � O�c`^`TbV��*qdc`q÷z2V�klOQc9�ºOmOQV
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ª,"1p�KPq�V>þ9ÿ��9uvT'�3qSR\a�R poT-IY�b^`z'�Ic � ^`TWc*O����:Ñ��#T?c�c � Oºc*^¦TWV3&
�*q÷c*qSzbV�PSq÷V�O=kMOwc9�_OQOmV�^*O*�bqSzbV��ºLíTbV�N�]�T��ºTH�¸a�VN+�c*qSzbV©z��«�*a�k3&
�1c*^¦T?c`O�c*OmR��lOm^`TWc*a�^`ObK ��� O9RUT'�3qSR\a�R¶�2^*z'�Ic � ^`TWc*O9N3OZ+w^`OmT-�1OZ�
Tbklz')2O ¥3d o Â J�N�a�Ooc*z{poT-I ^`OQO*)?T��Mzb^¦T?c*qSzbV5KBþ	�
�C]#]�¤.�$�lOZ+\&
c`^*a�R z��IT2�*TbR���P÷O6+wz2V�c`TWqSV�qSV!� � PSTP�2OQ^��=z��IpoT-IÀ�b^`z'� VX�¸zb^
qyN3OmV2c`q/+mTWP�c*qSR�OZ�9TWc � � o Â JÏqSVU^*O*�bqSzbVUh TbV�NUT?c ¥�� o Â JÇq÷VU^`O7&
�2q÷z2V�J=Xj^*OZ�%�MO*+wc*q/)bOQP/�bXjTWVlNX�*TbV�N3� q÷c�+ � O!NÀklOQc9�ºOmOQV�L�P(I PyTP�-&
Om^��mK

^`O��2q÷R�OZ�ºJ°TWV�N{h TbV�N�c � O���^`O�),qSzba��*P4�i^*O*�lz2^1c`OmN�^`O*�*a�P÷cmX�qdc_q/�
�_zb^*c � V�zWc`q÷V!�\c � TWcºc � O	IQM�a!�,OZ�9aN�1O!N�qSV�c � O��^`O*�*OQV�c���c`a�N3�
Tb^*O_TWkMzba3c,�¸zba�^5c`q÷R�O*�%PSz'�ºOm^5c � TWV\c � z?�1O_qSV�] O���K � K,¿�O>�$�lOZ+\&
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ΦGa = 0.15 ml/s

ΦGa = 0.17 ml/s

ΦGa = 0.19 ml/s

ΦGa = 0.23 ml/s

ΦGa = 0.25 ml/s

ΦGa = 0.28 ml/s

ΦGa = 0.31 ml/s

ΦGa = 0.34 ml/s

ΦGa = 0.37 ml/s

ΦGa = 0.47 ml/s

A

B

C

ª,"1p�K��!V¼¤��lOZ+wa�PyTW^:]�s<D<ºhÇqSV�c*OmV��1q÷c9�tz2k3c`Tbq÷V�O!N\N3a�^*qSV!��poT�I
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