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û��>�e�A@,���Fx|}�t§UXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU O?O
OFUÁÃ CE�þ�)E«GI}���x|Hw�³{n@,���búFH¬{�i GGE«x�����xn@?D%UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU O�Â

ç ¯
��(v.Ç¬#.0¶�²�(*�)(�$���$#j¬#¬#Ûs��( á Í
Â>U » t Gw{|Hwvk}~xn@?DF�búFHw�TGIí?GwDFH*E�HID®}~� U¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU OFÓ
Â>U L ð úFHwD®}�xgà�vwy }~xg@,D.úFHw� u ��@ }B@,DF�bHk}TúFHw�Ry?D®}~x ê u �k@?}B@,Dh�0U¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÂ »
Â>UÁÀ ð úFHwD®}�xgà�vwy }~xg@,D.úFHw�T{zy E{� ú�y �ÙHI}TúFHI�Ry D�}�x êq{zy E/�Mú�y?��UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÂ�O
Â>UWO t Gw{|Hwvk}~xn@?D0úhHw� u y?x|��Hw�(UXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÂ ×
Â>UÔÂ IÇ@,DFvI}�xn@,Dh�búFH¬vG@,����Gw{�y }~xg@,D UXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�Ã,L

é 2�(*���µÈ3.e����j¬ê$#��¶�.Ï°�"������!Û é å
ÃhU » VRDFHãy?{ }~HI��D�y }�x|í?H¬y?�ëE%@^ú0Hw{|H CRð Ý ð PEî UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�ÃFÖ
ÃhU L ûYH½E�@^ú0Hw{|HE}~�FHI��E«x����FH§úFHã� UdS��~y?�hD>êT�Å�hD0twx|D0u,Hw� �k��£?�Mì S���yFÓFÃhâ�Ss�~yFÓFÓ>â�S��~y?N »Gí U�Ã ×
ÃhUÁÀ ûYH½E�@^ú0Hw{|H§S�{zy ��}bß%y�í?H UãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�Ã Ó
ÃhUWO ûçyvE«GI}��0@^úFH¬úFH¬{�i HGE/�MHwúFúhx�D0u UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÖ »
ÃhUÔÂ ûçybfl��y?vI}�xn@,D.úFHI�³{zy E/�Mú�y?� u ��xgE¢y?x|��HI��UXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÖ »
ÃhUÁÃ ûçybfl��y?vI}�xn@,D.úFH u �k@?}B@?DF� u ��xgE¢y x���HI�¢UãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÖ?Ã
ÃhUÔÖ ûçybfl��y?vI}�xn@,D.úxiWy?D®}~x ê u �k@?}B@?DF� u ��xnE�y?x���Hw�©UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU × L
ÃhU × ûçybfl��y?vI}�xn@,D.úxiWy?D®}~x êp{�y E/�Mú�y?� u ��xnE�y?x|��Hw� UãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU × Ö
ÃhUÁÓ ý @,DFvI{��F��xn@,D/UXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�Ó »
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Ö>U » �×y?��y E«GI}~��x���y }~xg@,D�UXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�ÓFÂ
Ö>U L à�y·Hk}~�TúFH¬{zy���GI��@,{|�h}~xg@,D8HwD0xnE u �F{|��xg@,D UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » N?N

î 2dÚ�°�¶µj�·�!.e����j¬ï$���(���Û�(³"#¶��³.e��( ®�ð ç
× U » ûYHw�³�®� u @?}��0Hw��Hw�Ex|DFx|}�xzy?{|Hw�súF�8E�@^ú0Hw{|H UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » NFÂ
× U L CED�y {|�^��H¬úFHI�wf�@,DhvI}~xg@,DF�búFH¬v*@,����Gw{zy�}~xn@?D UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » N Ã

× U L>U » à�y HI}��RúFH¬{�y u �F��Hk}~Gã���F�³{|Hw�Ùí y?{�HI�F���búhHw� u y?�~y?E%Hk}~��HI� UXUãUãUãUãUãUXUãUXU »F» O
× U L>U L ý @?����GI{zy }�xn@,Dh�Ù��GI��x�úh�FHw{|{�Hw�©UXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» Ã

× UÁÀ ñ�òÔó*ôIHID�f�@?DFvI}�xn@,D.úFHhõ6öiUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» Ó
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× UWO ûYHw�³��GI���F{ }�y }��TúhHã{�iWHVm u GI��x�HIDFvwHãà × Ó�Â�UXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L N
× UÔÂ ûçy¥}�Hwv��FDhx����FHãúFH¬{�i xnE�y u,HEúhHã�k@,�F��vwH�UXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L N
× UÁÃ ûYHw�³��GI���F{ }�y }��TúhHã{�iWHVm u GI��x�HIDFvwHãPTCEO�Ó UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L »
× UÔÖ ûYHw�³GI}��FúFHw�T���h�T{|Hw�³x�D®}�Hw�~y vI}~xg@,DF��÷�ø,ù"UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L?L
× U × ûYHw�³GI}��FúFHw�T���h�T{|Hw�³x�D®}�Hw�~y vI}~xg@,DF�[ú ú UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L�O
× UÁÓ ý @,DFvI{��F��xn@,D/UXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L Â
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� �����x� � �¢¡ þèÿ�� ¨��¢¡

» U » ñExzy?u,�~y E�E«HEúFHI� u �Fy?��HI�RúFH¬{�y/E¢y }�xnHI��H?UhûçyvàÇu?�F��H¬Hw�þ}Tx�DF� u x���GwH§úFH ì C y?D�N »Gí U UXU Â
» U L àiíF@,{|�h}~xg@,D.úFH¬{zy�úFHIDF��x }~G¬úxi GwDFHI��u,x|HãHID�f�@?DFvI}�xn@,D.úFH¬{zy�}�HGE u GI�~y }��F��H ì Þ y?�~N,L í URUXU Ã
» UÁÀ t v��FG*E¢y§úFHb{�iWGkíF@,{|�h}~xg@,D�úxi �FDFHbv*@,{�{|x���xn@,DXúxiWxg@,DF�i{g@,�F��úF�i�F{ }~�~y êp��HI{zy }�x|í^x��þ}~HI� ��Hw{g@,D¥{�H

E%@^ú0HI{�HTúFH§S�ok@,�kp?HID ì S�ok@ × À í Uhû�iWy�m>H¶úFHw�³y?�F��vIx�����Hw�bHI��}b{�i y�m>HRúF�6f y?x���vwHwy?�Ëúxi xn@,Dh�wâ
{�iWy�m>H�úhHw�{@?��ú0@,DhDFGwHI��vG@?����HI� u @,DFú%y?�$}�HGE u �wâç{�HI�X�®� u Hw���j@,{|Hw��v*@,����Hw� u @,DhúFHwD®}b|
úFHw�wtG@?DFHw�³úFH§}~H*E u � u ��@ u ��H¬vG@,DF�þ}�y?D®}wU UãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU Ö

L>U » ����@^úF�FvI}�xn@,D¢úF��ÎJÐFÑ�D0@,�kE¢y {�x���GwH�|�{zy u ��@^úF�Fvk}~xn@?D8y }�}�HwDFúh�FH¶HwD8}�HwD�y?D®}bv*@FE u }~H
úFH¬{�iWy �F�k@,� u }�xn@,D8D��FvI{�Gwy?x���H?âFHID�f�@,DhvI}~xg@,D8úFH¬{zy�úhHwDF��x|}~G¬úxi GwDhHw��u?x�H¬úFHw�³v*@,{�{|x���xg@,DF�Iâ
E�HI���F��GwH u y?�b{�y�vG@,{|{zy �j@,�~y�}~xn@?DËPRC�Â?NKy?� t � t ì Cd�F��N,N í U�UãUXUãUXUãUãUãUãUãUXUãUXU » »

L>U L t>u HwvI}���HüHwD�E¢y?����Hüx�D®í y?��x�y?D®}~H�úFHI�õúhx êpGI{�HIvI}~�k@,DF�çú�y?Dh�õ{|Hw�çvG@,{|{�x|��xn@?DF� u�� S�H ì C�p y Ó�Â í
¾�|½u®y?�Fv��FH³¿üHk}Ùú�y?Dh��{�HI�sv*@,{�{|x���xn@,DF�f��� � CR�Ï¾�|ãúF��@,x }~H³¿�E«Hw���F��G u y?�s{zy¬vG@,{|{zy �j@,�~y ê
}~xg@,D ý àüáTà t ì ¼h�©N?O í U¢UãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » »

L>UÁÀ ����@^úF�FvI}�xn@,DXúFH u �e@?}B@,Dh�×úFx|��Hwvk}~�õD0@,��E�y?{|x���GIH
|R{zy u ��@^úF�Fvk}~xg@,D�úFH u �0@?}�@,DF�×y }�}�HwD>ê
úF�FH¥{g@,���RúxiW�hD1��vwGID�y?��xn@ u �F��HGE«HwD®}§��y úF��@,Dhx����FH/@F�h��Hw�þí,GIH u y?�¶{zy«vG@,{|{zy �j@,��y }~xg@,D
ß1C�Ó × ú�y DF�¬úFHw�¬vG@?{�{�x|��xg@,DF�¶��� � ���É|.�hDFHKGwDFHI��u,x|H«úhH » Â × CTî¬Hä��UçûYHw�h��y?����Hw�
vG@,����HI� u @,DFúFHID�}by?�)m¢Hw����Hw�F���Ù��}~y }~x|��}�x����FHw�Iâ^}~y?DFúFx|�s���FHE{zyhtG@,DFHdu,��x|��GwHT��H u ��GI��HID�}�H
{�HI�THI����Hw�F���T�þ�^��}~G*E¢y�}~x����FHI�wU UXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L

L>UWO áTH u ��GI��HID�}~y }~xg@,D8úF�8ú0@?�0�F{�HR�~y uhu @,�þ}��lÐ��	�~E«Hw���F��GE���F���lÐ��
�ÙvG@,����HI� u @,DFú�y?D®}Ty?�
f�@,DFú0ú0@FE«x�DFG u y?�b{zy¥úFGI��x|D�}�GGu,��y }~xg@,D8úFHI��� � ì ¼½�ÅN?O í U	UãUãUXUãUXUãUãUãUãUãUXUãUXU » À

L>UÔÂ � y �)m�úFH u �k@>úh�FvI}�xn@,D«úFH u y?��}�x�vw�h{�Hw�fGk}~�~y D0u,Hw�sD0@,�kE¢y?{|x���G³y?�)m«}�y?��m�@F�h}~HID��F��{g@,���
úFHTvG@,{|{�x���xn@,Dh� u�� S�H[@F�h}�HwD�� u y?�f{�i H�m u GI��x|HwDFvIHEPTC�ÂFÖ¶HwD�f�@,DFvk}~xn@?D«úh��D0@ E/�F��H³úFH
u y?�þ}~x�vIx u y D�}�� ì Ss����NFÀ í U UãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » O

L>UÁÃ áRy uFu @?��}.úFHI�.}~y?�)m6úhH u ��@^úF�FvI}�xn@,D6úFHI�ëp y?@,DF�.HI}.úFHI� u xn@,DF�8HID f�@?DFvI}�xn@,DBúFH
�������������� ì SÙy?�~N O í U�UXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » Â

L>UÔÖ ûYH_f y?vk}~Hw�h�×úFH_E%@^úFxgàFv�y }�xn@,D§D��FvI{�G�y x���Hd¾�ñ����#¿çHID{f�@,DFvk}~xg@,D�úFHs{�i xnE u �F{|��xn@?D¶}~�~y DF�þê
í,HI����H�¾Ù÷0ö�¿§úFHK}B@,�F�X{�HI�X��y úF��@,Dh�Xv���y ��u,GI�}¾ �"!$#&%'!)(	*�Ð�+8¿ u @?�F�X{|Hw�ãvG@,{|{�x|��xn@?DF�
ú � CE�0vwHID�}��~y?{|Hw�³HI}TúFHh�Fx�y?x��ME�x|DFxnE��eEÅâ�HI}TCR� � CE�0vwHwD®}��~y?{|Hw� ì CbúFy,NFÀ,y í UãUXUãUXU » Ã

í
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L>U × ý @,����Gw{�y }~xg@,DF�Ky tIxnE��h}~y?{�HI�¥úFH.úFHw��m u y?��}�x�vw�h{�Hw�Iâ[¾ìyF¿ u @,�F�K{|Hw�KvG@,{|{�x|��xn@?DF��ú � CR�

vwHID�}��~y?{|Hw�.HI}.úhH��Fxzy?x|�6E«x�DFxgE��0E0âd¾��J¿ u @,�F�Ë{|Hw�8vG@?{�{�x|��xg@,DF�¢CR� � CE�6vwHID®}~�~y {�Hw�
ì CbúFy,NFÀ,y í U UXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » Ö

L>UÁÓ C u,y?�Fv��FH â^{�y§úFx��þ}~��xg�F�h}�xn@,D¥úF�-,/. u @?�F�f{�Hw�:��y ���F@?DF�ME��h{|}~x êpGk}~�~y D0u,Hw�×��H u ��Gw��HwD®}~GIH
HwD�f�@?DFvI}�xn@,D«úFHE{�iWxgE u �F{���xn@,D�}��~y?DF�þí,HI����H�¾ ÷0öµ¿ÕU>C	úF��@?x|}~H â�{zy¬úFx��þ}~��xg�F�h}�xn@,DKúF�&,�.�Ð/0
HwDëf�@,DFvk}~xn@?D0úhH[÷eöµÐ/0×â�D0GI}~y?D®}T{�H§D0@FE{�F��H§úFH¬����y?�kp��Rv*@,DF��}�x|}���y?D®}~� ì ý y?�~N?O í UYUãUXU »³×

L>U » N t �^��}�HGE«H¶úFHEv*@)@?��ú0@,DhDFGwHI�ÙúFH¶SsHw��}���v��>êp���~y }�}b�h}~x|{�x|��G u @?�F�s{|Hw��y?D�y?{ �>��Hw� C S � HID
À�úFxgE�HIDF��xg@,DF�wU^CE��m¢í y?��xzy �F{|Hw�21 3 â416547iâ�165 � �k@,D®}³y?����@^vwx�GI�Ù{�HI�Ù�~y�� @,DF�~ñ98 â)ñ Q â
ñ6:ÕU�UãUXU¬UãUXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » Ó

L>U » » áRy�� @,DF�³ú�y?DF�³{�y u y?�~y?E�Gk}~��x|�~y }�xn@,D�úFH¬S�HI��}~��v��>êª����y }�}Ry?�.v�y ����G â�H�m^}~��y?x|}��ÙHwD0�h}�x ê
{�x|�~y?D®}¶{�iWGI����y }~xg@,Dï¾ L^UÁÀ�¿³ú�y?DF�§{|H���G�flGw��HwD®}~x|Hw{�û ý � t â·HwD�f�@,DFvk}~xn@?D1úFH¥{�iWy?D0u,{|HXúh�
u {zy D0úhHã��G�y?vk}~xg@,D u @,�h�Ù}~��@?x��bú0@FE�y?x|DFHw�ÙúhHãvIHwD®}~��y?{�x }~G ì Cbú�y,NFÀ v í U UãUãUãUãUXUãUXU » Ó

L>U » L5�×y?��y E�HI}~��Hw�YHVm>}��~y?x }~�YúFH�{�i y D�y?{|�^��Hiúxi x�D®}~HI�kflGw�k@FE«GI}~��x�HõúFH u xn@,Dh��x�úFHID®}~x����FHI� ì Cbúh{zN » y í UXL »
ÀhU » ñEHw��vw��x u }�xgfõúF�Åv*@FE u {�HVmhHãá CRðþý U�UXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU L?À
ÀhU L t v��FG*E¢y.úF�%úhGI}~HIvI}�Hw�F� t)� C¶á E�@,D®}~�~y D�}¬��y0v*@,DeàÇu?�F�~y }�xn@,D+úF�h�~y?D®}X{zy u ��x���HKúFH

ú0@,DFDhGwHw�EL?N,N » U�UãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU L Â
ÀhUÁÀ t v��FG*E¢y¥úFH¶{�y � � ý úhH t)� CEáãUhñEHw��m8v�y?u,Hw�b�k@,D®}³��G u y?��GIHw� u y?�s�FDFH�E«HGE/�F��y?DFH

vwHID�}��~y?{|H%¾��	;§N�¿kU3UXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU L?Ã
ÀhUWO VRD+úFHI�=<>+8��Hwvk}~Hw�h���ãúFH¥{zy � � ý úhH t�� CEáãâ�úhx|í^x���G¥HwD+úFHw��m+��@,�h�ã��Hwvk}~Hw�h���ãv�y�ê

�~y?vk}~GI��x���Gw� u y?�³úFHI�[u,GG@FE«GI}���x|Hw�búFxây·GI��HwD®}�Hw� u @?�F�³{�Hw� u y?ú>êp�k@!�³�TúhHã{|Hwvk}~�F��H?U UãUXU L Ö
ÀhUÔÂ t v��FG*E¢yTúFHw� úFxgy Gw��HwD®}~�#E�@>úFHI�çúFHsúhGwvw{|HwDFv��hHGE«HwD®}iúF�XúFGI}�Hwvk}~Hw�h� t)� C¶á¬â u @,�h� {|Hw�

GIí?GwDFH*E�HID�}��³vwHwD®}��~y?�)m�¾�|�u®y?�Fv��FH³¿kâ>HI} u @,�F�s{�HI�sGkí,GwDhHGE«HwD®}~�³úFH��Fxzy?x|�_E«x�DhxnE��0E
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× UÁÀ C:o��F�þ}~H*E�HID�}TúF�.��y�� @,D.HI}TúFH§{�y�{n@,Deu,�FHw�h�búxiWx|D®}~Hw��y?vI}�xn@,D±¾ u y?�þ}~x�HI�Ù��GIHw{|{�H¶Hk}³xnE�y�ê
u,x�DFy?x���H!¿XúFH8{�y>f�@,DFvk}~xn@?D úhH8vG@,����Gw{�y }~xg@,D ÷�ø ù u y �¥{�H}E�@>ú0HI{�H8y D�y?{|��}�x����FHËúFH
ûYHwúFDFx|vqp�r�æÒûY�^�0�j@,���Fx|}�t?U�ûçy u �F��Hk}~G�HI��}�àem>GwHv|�¾ìy�¿�Â��Ëâ ¾��J¿ » N��Ëân¾ v³¿ » Â��Ëân¾ úJ¿
L?N��Ëân¾ H!¿³LFÂ��ÒHI}{¾·fq¿DÀ,N��8U UXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » N Ó

× UWO C:o��F�þ}~H*E�HID�}TúF�.��y�� @,D.HI}TúFH§{�y�{n@,Deu,�FHw�h�búxiWx|D®}~Hw��y?vI}�xn@,D±¾ u y?�þ}~x�HI�Ù��GIHw{|{�H¶Hk}³xnE�y�ê
u,x�DFy?x���H!¿XúFH8{�y>f�@,DFvk}~xn@?D úhH8vG@,����Gw{�y }~xg@,D�÷�ø ù u y �¥{�H}E�@>ú0HI{�H8y D�y?{|��}�x����FHËúFH
ûYHwúFDFx|vqp�r�æÒûY�^�0�j@,���Fx|}�t?U�ûçy u �F��Hk}~G�HI��}�àem>GwHv|�¾ìy�¿�Â��Ëâ ¾��J¿ » N��Ëân¾ v³¿ » Â��Ëân¾ úJ¿
L?N��Ëân¾ H!¿³LFÂ��ÒHI}{¾·fq¿DÀ,N��8U UXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» N

× UÔÂ IÇ@,DFvI}�xn@,Dh��úFHRvG@,����Gw{�y }~xg@,D¢v*@,����xnu,GIHw�súFHw�ÙH�y·Hk}~�búFHR{zy u �F��Hk}~G§Hk}ÙúFH¶{�yX��Gw��@?{��h}�xn@,D
HwDãxnE u �F{|��xn@?D¶HI}õy�o��F�þ}~GIHw� u y?�ç{�H�E�@>úeHw{�Hiy?D�y?{ �^}�x����FH�úFHüûYHwúhDFx�vqp�r½æ5û��^�0�j@,���hx|}Bt
u @?�F�b{�HI�T�þ�^��}BH*E�HI�XJ#¾ y�¿�÷�ø ùEâ�¾��J¿ ÷%ø,ùEâ�¾lv!¿ ÷�ø ùBHI}{¾ úÇ¿�÷�ø ùRU UãUãUXUãUXU »F» »

× UÁÃ IÇ@,DFvI}�xn@,Dh� úhH�vG@?����GI{zy }�xn@,D~÷�ø½ùA% ÷�ø�ù/HI} ÷�ø½ùA%d÷�ø ù1vG@,����xnu?GwHw� úFHI�×H*y HI}��×úFHs{zy
u �F��HI}~GTHI}üúFHT{zy¶��Gw�k@,{��h}�xn@,DKHID¢xnE u �F{|��xg@,D�HI}sy�o��h��}~GIHw� u y?��{�H[E�@>úeHw{�HÙy?D�y?{ �^}�x����FH
úFHãûYHwúFDFx|vqp�r�æ û��^�0�A@?���Fx }Bt?UfU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» L

× UÔÖ �üy?��x�y }~xg@,D«úF�Ë�~y�� @,DËúFH¶{�yX�k@,�F��vIHv¾FE � â�f�E�¿�HwD�f�@,DhvI}~xg@,D¢úhH¶{zy u �F��HI}~GEúFH¶{zy u y?x|��H
¾ì�f�
¿kU ûYHw� u @,x|D�}���|«úF��@,x }~H�¾ì�f�I� » ¿³v*@,����Hw� u @,DhúFHwD®}¬y?��m8f�@?DFvI}�xn@,DF�TúFHXvG@,����Gw{�y�ê
}~xg@,DÅv*@,����xnu,GIHw�TúFH�{�y u �F��Hk}~G�Hk}EúhH�{zyK��GI��@,{|�h}~xg@,D0HwD©xgE u �F{���xn@,D�UFûçHI�E��HwvI}~y?D0u,{|Hw�
��H u ��GI��HwD®}�HwD®}¶{|Hw�³Hw����Hw�h���³���^��}�GGE�y }~x|���FHw�IU UXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» Â

× U × �üy?��x�y }~xg@,D/úFH8{zy u y?��}�x�H¢��GwHI{�{�H�úFHË{�y©{n@,Deu,�FHw�h��úxi x�D®}~HI�~y?vk}~xg@,D ¾�ñA�m�L� � *Õâ�f�E�¿ãHID
f�@,DFvk}~xn@?DÅúFHã{zy u �F��HI}�G�úFHã{zy u y?x|��H%¾ì�f�
¿kU ûYHw� u @,x|D®}~��|«úF�k@,x|}�H%¾ì�f�I� » ¿³v*@,����Hw�þê
u @?DFúFHwD®}Ty?��m6f�@,DFvk}~xg@,DF�búFH§v*@,����Gw{zy�}~xn@?D¢vG@?����xgu,GwHI�búFH§{zy u �F��Hk}~G§HI}³úhH§{zy���Gw��@?{��>ê
}~xg@,D.HwD0xnE u �F{���xn@,D·UhûYHw�³��HwvI}~y?D0u,{|Hw�³��H u ��GI��HID�}�HwD®}¶{|Hw�bHI����HI�F���T���^�þ}~GGE�y }�x����FHw�IUbUXU »F» Â

× UÁÓ �üy?��x�y }~xg@,D¢úhH¶{zy u y?��}�x�HExgE¢y?u,x�D�y x���HbúhH¶{zy�{g@,D0u,�hHw�F�súxiWx|D®}~Hw��y?vI}�xn@,D�¾F�sõ��"� � *kâ)f�E�¿
HwD f�@,DFvI}�xn@,D6úFH+{�y u �F��Hk}~G/úFH${�y u y?x���Hï¾ì�f�
¿kUTûYHw� u @?x�D®}~�ë|�úF��@?x|}~H©¾ �ü�I� » ¿
vG@,����HI� u @,DFúFHID�}�y?�)m�f�@,DFvI}�xn@,Dh�§úFHKvG@,����Gw{�y }~xg@,D�v*@,����xnu,GIHw�¬úFHK{zy u �h��HI}�GKHI}ãúFHK{zy
��GI��@,{|�h}~xg@,D�HID¥xnE u �F{���xn@,D·U�ûYHw�i��HwvI}~y?D0u,{|Hw�õ��H u ��Gw��HwD®}~HID®}s{|Hw�õHw����Hw�F���i���^�þ}~GGE�y }�x����FHw�IU » » Ã

× U » N t xnE��F{zy }�xn@,D.úFHI�df�@,DFvk}~xg@,DF�EúhH�vG@,����GI{zy }�xn@,Dv÷6øïùEâ u @?�F�EúFHI� u �k@?}B@,Dh� u ��xgE¢y x���HI�
úxi �FDFH u y?��}³Hk} u @,�h�búFHw� u ��@ }B@,DF�bx|�����F�³úFHhù��³úxiWy?�h}~��H u y?��} ì t }~y,NFÀ í ¿kU�UãUãUXUãUXU »F»³×

m>x
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× U » » �üy?��x�y }~xg@,DF�üúF�8�~y�� @,D8úFH¶{�y���@,�h��vwH§HVm^}~�~y x|}ÙúhHw�³y?D�y {|�^��HI�Ùx�D®}~HI�kflGI��@FE«GI}���x����FHI��úFH

{zy§vG@?{�{zy?�A@,��y }~xg@,D t�� CEáãU^ûYHw�f����y }���Hw� u @?x�D®}~�:|¬úF��@?x|}~Hb�k@,D®}�x|�����F�fúFHR{�y u ��GI��HwD®}�H
y?D�y?{ �^��H?UÔUãUXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» Ó

× U » L5ûçy�f�@?DFvI}�xn@,D¥úFHbv*@,����Gw{�y }~xg@,D�÷[ø�ù E«Hw���F��GIHb{n@,����úFHbvG@,{|{�x|��xn@?DF�×CR� � CE��|uY Z [>[ ;
L>â�OFâ!ÃbCTî§Hä� u y?�ç{�i H�m u Gw��x|HwDFvIHüà × Ó�Âh¾�|[u®y?�Fv��FHf{�yMàÇu,�F��HüHI��}õH�m^}~��y?x|}�H�úFH ì ûYx|�~N »Gí â
|¥úF��@,x }~H§{�ybà0u,�F��H§HI��}RH�m^}~��y?x|}�H§úFH ì ûYHIú�N »Gí ¿kU§UãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L N

× U » À"à�m u {n@,x }�y }�xn@,DËúhHã{�y�}~HIv��FDFx����FHãúxi xnE�y u,H¶úhHã�k@,�F��vwHãy uFu {|x����FGIH¬y?�)m}f�@,DhvI}~xg@,DF�búFH
vG@,����GI{zy }�xn@,D±¾ yhâWúÇ¿�÷%ø ùRâ�¾µ�·âWH³¿�÷�ø�÷0HI}{¾lv?â fq¿���øz� ì S��k@®N®L í U«UXUãUãUãUãUãUXUãUXU » L »

× U » OBûçy�f�@,DFvk}~xg@,D$úhH�v*@,����Gw{zy�}~xn@?Dë÷�ø¢ù<E«Hw���F��GIH¢{n@?���¬úFH¢v*@,{�{|x���xn@,DF�¶�:� � ��� | » Â ×
CTî¬Hä� u y �b{�i H�m u GI��x|HwDFvIHXPTCEO�Ó8¾�à0u,�F��H§HVm^}~�~y x|}~H¬úFH ì S�{��FN®L í ¿kU/UXUãUãUãUãUãUXUãUXU » L?L

× U » Â5û�@,D0u,�FHI�F��úxi x�D®}~HI�~y?vk}~xg@,D�¾ìy�;�� � ¿×HI}f��y�� @,DKH*y Hwvk}~xgf�¾ ��;A� � ¿ u @?�F��{�HI��GI}�y�}~����x|D0u,{|HI}HI}0}~��x u {|HI}.úF�;���^��}�HGE«H�÷Éø<ùEU³ûçyït*@,DFH$��y?v����F��GIH%v*@,����Hw� u @,DFú3y?�3��Gw���F{|}~y }~�
H�m u Gw��xgE�HID®}�y?�)m â>{�Hw�s����E/�j@,{�HI�Ùy?��m u ��GwúFx|vI}�xn@,DF�súFH�E�@>úeHw{�HI��¾9íF@,x|�s}�H�m^}~H³¿ ì C x�D�N O í U » L?À

× U » Ã"�×y?��y E�HI}~��Hw�ËúhGwvw��x|í y?D®}Ë{|Hw��x�D®}~HI�~y?vk}~xn@?DF�¢ú�y DF�Ë{�i GI}~y }�à�D�y?{ u @,�h�¢{�HI�¢�þ�>�þ}BH*E�HI�
vG@FE{�Fx�DFGI� ÷½øÏù � ÷{ø ù(HI}�÷�ø ÷ ì î¬��y ×F× â Þ {�HwN®L^â>��x��BÓ » âFS�y } × Ó í UhûYHw�Ùv*@,�F���MHw�
vG@,����HI� u @,DFúFHID�}Ey?�)m8vG@,D®}B@?�F���³úxi �FDFHã�FDFx }~G§úFH¬úFGkí>x�y }~xg@,D.��}~y?DFú�y?��ú�UãUãUãUãUXUãUXU » L�O

m>x�x
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ÀhU » ����@ u ��x�Gk}~Gw�³úFHI� u y?��}�x�vw�h{�Hw��úFH§}p� u Hh�§NhU6UãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�À O
ÀhU L ý @,� u �h��Hw�TH*y Hwvk}~�FGIHw�R{n@,���búFH¬{zy���HIvG@,Dh��}~���FvI}�xn@,D0úFHI�[�¶NhU UXUãUXUãUãUãUãUãUXUãUXU�ÀFÂ
Â>U » áTGI���0E«G¬úFHw�T��GI{�HIvI}~xg@,DF�búFHI� u ��@?}�@,DF�bHI}TúFHI�Ey D�}�x ê u ��@?}�@,DF�IU�UXUãUXUãUãUãUãUãUXUãUXUèÂ »
Â>U L áTGI���0E«G8úFHI�¥��Gw{|Hwvk}~xn@?DF�����h��{�HI�{�§NhU×û�i y �h��GIí y }�xn@,D y?��E0U×HI��}¥�h}�x�{|x���GIH u @,�F��{|Hw�

í y?��x�y �F{�HI�Ùúxi CE�kE�HID�}�Hw�k@,�þêp��@^ú0@,{zy DF��p�x UBUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÂ Â
Â>UÁÀ à���}~xgE¢y�}~xn@?D/úhH�{�y u ��@ u @,��}�xn@,D+úxin¾ìy D�}�x êz¿þ{zy?E/� úFy?��¾ t ¿¶��HwvG@?DF��}����Fx|� u y?�¬��y uFu @,��}

y?�)m0y ����@^vwx�y }~xg@,DF�Mf�@?��}~�hx|}~HI�½¾ìPd¿kU0UXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÂ ×
Â>UWO áTGI���0E«G§úFHI� u y?x���Hw�búFH§}~��y?vwHI�bv���y?�ku,GwHI�RGk}~�FúFx|GwHI�wUdûçy���G u y?�~y�}~xn@?D�E�@��,HIDFDFH¬úFHw�

}~��y?vwHI��E�x|DFxnE�y?{|Hw�YHw�þ}ix|DFúFx����FGIH?U ��@,�h�×}B@,�h�×vwHI�i���^�þ}BHGE«Hw�Iâ,{�H u @?�F��vIHwD®}�y u?HDE¢y�mhx ê
E��0E úhH u @,x|D�}��bHwD0vG@FE�E��FD.HI��}[àem>G½| » N��8U(UXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU�Ã »

ÃhU » áTGI���0E«G³úFHw� u �k@ u ��x�GI}�Gw��úFHI� u y?��}�x�vI�F{�HI�ivG@,D®}�HwD��FHw�üú�y?Dh�ü{�iWGIv���y?D®}~x|{�{g@,D�úFH~ùRU®SÙá
Hw�þ}R{|H§�~y uhu @,�þ}³úxi HGE/�F��y?DFv��FH*E�HID®}�UiUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÖ?L

ÃhU L áTGI���0E«G¥úFHI� u ��@ u ��x�Gk}~Gw�§úhHw� u y?�þ}~x�vI�F{�HI�§vG@,D®}�HwD��FHw�ãú�y?Dh�§{�i Gwv���y?D®}�x�{�{g@,D�úFH u ��@ ê
}B@,Dh�wUdSÙá3HI��}R{�H§��y uFu @,��}³úxi HGE{�F�~y?Dhv��FHGE«HwD®}�U UXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXUèÖ Ö

ÃhUÁÀ áTGI���0E«GTúFHw� u ��@ u ��x�Gk}~GI�súFHI� u y ��}~x|vw�F{|Hw�fvG@?D�}�HwD��FHI�bú�y?DF�ü{�i Gwv���y D�}�x�{|{n@,DKúFH ÷YU^SÙá
Hw�þ}R{|H§�~y uhu @,�þ}³úxi HGE/�F��y?DFv��FH*E�HID®}�UiUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU × À

ÃhUWO áTGI���0E«G³úFHw� u �k@ u ��x�GI}�Gw��úFHI� u y?��}�x�vI�F{�HI�ivG@,D®}�HwD��FHw�üú�y?Dh�ü{�iWGIv���y?D®}~x|{�{g@,D�úFH ùRU®SÙá
Hw�þ}R{|H§�~y uhu @,�þ}³úxi HGE/�F��y?DFv��FH*E�HID®}�UiUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU × Ö

Ö>U » �×y?��y E«GI}~��x���y }~xg@,D8úFH¬{zy���Gw��@?{��h}�xn@,D8HIDÅxgE u �h{���xg@,D u @,�F�b{|Hw� u ��@ }B@,DF�IUçUãUãUãUXUãUXU » N?N
Ö>U L �×y?��y E«GI}~��x���y }~xg@,D8úFH¬{zy���Gw��@?{��h}�xn@,D8HIDÅxgE u �h{���xg@,D u @,�F�b{|Hw�Ty?D®}~x ê u �k@?}B@,Dh�wU/UXUãUXU » N »
Ö>UÁÀ �×y?��y E«GI}~��x���y }~xg@,D8úFH¬{zy���Gw��@?{��h}�xn@,D8HIDÅxgE u �h{���xg@,D u @,�F�b{|Hw�³{zy E{� ú�y �wU3UãUãUXUãUXU » N »
× U » �×y?��y E�HI}~��Hw� ì ß%y?DÇÓFÓ í �h}�x�{�x|��GI�õú�y DF�i{�Hsv�y?úh��HÙúF�bE�@^ú0Hw{|HsúFHÙûçHIúFDFx|vqpsr/æ6ûY�^�0�j@ ê

���Fx }Bt u @?�F�³��HwDhúF��HãvG@FE u }�HãúhHX{�iWx|D�}�Hw��y?vI}�xn@,D8HID�}���HX{�Hw� u y ��}~x|vw�F{|Hw�³úFHI�R�þ�>�þ}BH*E�HI�
÷:ø{ù/HI} ÷�ø ù%y?à�D�úliWHVm>}��~y?x|��Hs{�Hü�~y��F@,D�úFH�{�yT�k@,�F��vIHÙúFH u y?��}�x�vI�F{�HI�wU ûYHw�i��Gw���F{|}~y }~�
u ��GI��HID�}�Gw�³vG@?����HI� u @,DFúFHID®}w|�{�iWy�o��F�þ}~HGE«HwD®}búhHw�Mf�@,DhvI}~xg@,DF�svG@,����xnu?GwHw��úFH¶{zy u �F��HI}~G
HI}TúFH¬{zy���Gw�k@,{��h}�xn@,D.HIDÅxgE u �h{���xg@,D�U§UãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU »F» À

mhx|x�x
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× U L �×y?��y E�HI}~��Hw�ËHVm^}~�~y x|}~��úFHw�Ëy�o��F��}�HGE«HwD®}~�¢úFHw��f�@?DFvI}�xn@,DF��úFH�v*@,����Gw{zy�}~xn@?D ÷Ïø ùEâ

÷�ø ùBHI}T{zy��k@FE%E«H ÷�ø ù�%Ï÷%ø ùRU�ûYHw�THw����Hw�F���³���^��}�GGE�y }~x|�^�hHw�T��@,D®}Tv�y?{|vw�F{|GwHI�wU »F» À
× UÁÀ ý @FE u @,��x|}�xn@,D�úFHw�bGIv���y?D®}~x|{�{n@?DF��úFH u y?��}�x�vI�F{�HI�wUFûYHI�½¾ìy?D®}~x êT¿ª{zy E/�Mú�y?��¾�ù~Ð ùM¿s��@?D�}

��@,x } u ��xgE¢y x���HI�b¾ u ��xgE6¿Õâ·��HIvG@,Dhú�y?x���Hw��¾ ��Hwv!¿�@,�/{�x|Gw�§y �±�h���Fx }¬vG@FE/�hx�D�y }�@,x���Hë¾µ�Ç¿kU
ûYHw�v¾ y?D®}~x êz¿ u ��@?}�@,DF�/¾Ù÷jÐ ÷J¿³�k@,D®}§��@,x } u ��xnE�y?x|��Hw��¾ u ��xgE6¿Õâ���@,x }Ex|�����h�EúFH/ù�¾ ùM¿w@,�
úFHUy�(:¾ y # ¿ÕUdû�iWx|DFúFx�vIH�õh� b>� v*@,����Hw� u @,DFú>|¥�FDFHhE¢y �hí y?x���H§x�úFHID�}�xgà�vwy }~xg@,D�UÅUXUãUXU »F» Ö

× UWO t @,�F��vwHI��úFHI� u y?x|��HI�[÷ëøªù�Hk}�{|Hw�F�¬v*@,D®}~��xg�F�h}�xn@,DÉ|0{�yëf�@?DFvI}�xn@,D+úFH�vG@,����Gw{�y }~xg@,D
÷�ø ùEU ý HI�RHI��}~xgE¢y�}~xn@?DF�Ù��@?D�}³í y?{|x�úFHI� u @?�F�³{�Hw� u y?x���Hw� ÷�ø ùEâ ÷%ø,ùBHk}
÷�ø ùRU/U »F» Ö

C�U » áTGI���0E«G�úhHw�E��Gw���F{|}~y }~�RúFHw�Ey�o��F��}�HGE«HwD®}~�EúFHw�wf�@,DFvI}�xn@,Dh�RúFHXvG@,����GI{zy }�xn@,DF��÷%øêùEâ
÷Ïø ù Hk}8{zy%�k@FE�E�HÅúFHw�ËúhHw�)m â u @,�F�¢úhxgy Gw��HID®}~Hw�Ëí y?{|Hw�F���ËúFH�{�y u �F��HI}�G?UbûYHw�
��GI���F{ }�y }��Ùy u �kHw�svG@,����Hwvk}~xg@,D¢úFHR{zy u �F��HI}~GRHI}�úFHE{�yã��Gw��@?{��h}�xn@,D«HwDËxgE u �F{���xn@,DK��@?D�}
x�DFúhx����FGw�IUEUãUXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » L?Ó

C�U L áTGI���0E«G¬úFHw�T��GI���F{ }�y }��búxiWy�o��F��}�HGE«HwD®}RúFH¬{zy{f�@,DFvk}~xg@,D.úFH¬vG@,����Gw{�y }~xg@,D ÷�ø,ùEU UXU » L?Ó
C�U À áTGI���0E«G¬úFHw�T��GI���F{ }�y }��búxiWy�o��F��}�HGE«HwD®}RúFH¬{zy{f�@,DFvk}~xg@,D.úFH¬vG@,����Gw{�y }~xg@,D/÷�ø ùEU UXU » À?N
C�U O=áTGI���0E«G«úFHw�X��Gw���F{|}~y }~�ãúxiWy�o��F�þ}~HGE«HwD®}�úFH�{�y6f�@,DFvI}�xn@,D/úFH«vG@,����GI{zy }�xn@,D ÷�øªù �

÷�ø ùEU U¬UãUXUãUãUXUãUXUãUãUXU¬UãUXUãUXUãUãUXUãUXU¬UãUXUãUãUXUãUXUãUãUãUãUãUXUãUXU » À?N

m>x í
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û:i GI}��FúFH+úFHI�ëf�@?DFvI}�xn@,DF�8úhH/v*@,����Gw{�y }~xg@,DF�ËúFH u y ��}~x|vw�F{|Hw�ËGk}~��y?D0u,HI�0�*iWx|DF��vI��x }.ú�y?DF�.{�H1vwy?úF��H
úFH�{�y¢��HIv��FHw��v��FH�úh� u {zy?�kE¢y«úFH¥����y?��p��§Hk}¬úFHbu,{��e@,DF�b¾ �
¼ãî½¿kU·ûYHw�§GI}��FúFHI�ãx|D®}~Hw�TflGw�k@FE�Gk}~��x����FHw�
@,D®} u @,�F���F�h}¶{�y�vwy?�~y?vk}~GI��x���y }~xg@,D©� u y }�xn@ ê }~HGE u @,��HI{�{�HEúFH�{zy«��@,�h��vwH�GGE«HI}�}���x|vwHãúFH u y?�þ}~x|vw�F{|Hw�Ry?�
fl��HIHGtwHÕê�@,�>}Y}~�FHI��E«x����FH?âwGI}�y u H��F{ }~xgE�H×y }�}�Hwx�D®}�Hi{n@,����úFHfvG@?{�{�x|��xg@,DF�MúxiWxg@,DF�Y{g@,�F��úh���F{|}��~y�êq��HI{zy }�x|í^x��þ}~Hw�IU
ûYHw�üy?D�y?{ �^��Hw�üx�D®}�Hw�kflGI��@FE«GI}���x|�^�hHw�fúFH u y?�þ}~x�vI�F{�HI�fD0@,D>êqx�úFHID�}�x����FHI� u Hw�kE�Hk}�}�HwD®}üúFHRúhGI}~HI��E«x�DFHI��{�HI�
y?����E«GI}���x�HI�b� u y�}~xzy {�H¶Hk}T}�HGE u @?��Hw{|{�H¶{g@,����úFH¬{�i GGE«x�����xn@,D·U

û:i H�m u Gw��x�HwDhvwH t�� CEá�HI��}õúFGwúhx�GwHM|T{�iWGk}~�FúhHsúFHü{zyb}~��y?DF��x|}~xg@,D¬úFH u ��y?��H�úFHü{zy~E�y }~xgHw��HfD��FvI{�G�y x���H
��y?úF�k@,DFx|�^�hHXí,HI���¶�hD1GI}�y�}¶úFGIvG@,DeàFDFG�vG@ E u @,��GXúFH�����y?�kp��¶HI}EúFH/u,{|�0@,DF�IU ý Hk}�}�H�H�m u Gw��x|HwDFvIH¥Hw�þ}
x�DF�þ}�y?{|{�GIHby?� u �kHw�üúFH³{�iWy?vwvIGw{|Gw�~y�}~Hw�h�üúliWxg@,DF�f{n@,�h��úF���F{ }~��y�êp��Hw{zy�}~x|í^x|��}~HI�[¾ìá CRðþý ¿�|ãS���@�@Fp���y�í,HID�U^ûYH
D0@FE/�h��H�úhH�vG@?{�{�x|��xg@,DF�³HwDF��HGu,x|��}���GwHI�¶úF�F��y?D®}§{�iWy?DFDhGwH¥L N,N » �*iWGI{nHkí,Hv|¢HID�í^x|��@,D+L�E�x|{�{�xg@,DF�Ùv*@,����Hw�ªê
u @?DFú�y?D®}�y?�)m/vG@?{�{�x|��xg@,DF�¶vIHwD®}~��y?{�HI�XCR� � CE� | Y Z [>[ ; L?N?N©î§Hä��U ûçy.}���HI�{u,��y?DFúFH«úFHwDh��x|}�G�úhH
u y?�þ}~x�vI�F{�HI� u ��@^úF�Fx }~HI�X{g@,���¬úFH«vwHI�Xv*@,{�{|x���xg@,DF�§y u HI��E«x��§{�y0��Gw{�HIvI}�xn@,D/úFH u y?��}�x�vI�F{�HI�ãGk}~��y?D0u,HI�XHk}
{zyKvG@,Dh��}~���FvI}�xn@,D©úFHw�df�@?DFvI}�xn@,DF�RúFH�v*@,����Gw{�y }~xg@,DF��÷6øêùEâ ÷6ø ùRâ�÷�ø ù	HI} ÷�øïùEUMûYHw�df�@?DFvI}�xn@,DF�
÷�ø ùEâF÷�ø ù6HI} ÷�ø ùP@,D®}TGI}�GhE�HI���F��GwHw� u @,�F�b{zy u ��HGE«xnHI��Hdf�@,x|�bú�y?DF�³{|H§v�y?úF��H¬úFH¬vwH§}~��y�í y?x|{ U

ûçHI�³x�D®}~HI�~y?vk}~xn@?DF�bú�y?DF�T{�i GI}~y }Dà�DFy?{
¾�I t^ð ¿búh�Å�þ�>�þ}BH*E�H[÷�ø ùB��@,D®}TvG@,DhD^�hHw�wâMvG@?D�}��~y?x|��H*E�HID�}
y?�)m�I t^ð úFHw�õ���^��}�HGE«Hw� ÷�ø ùEâq÷�ø ù%Hk} ÷�ø½ùRU�û yTvG@,DhD�y?x����~y?DhvwH�úhHü}�Hw{�{|Hw�#I t>ð·u @,�h���~y x|} u Hw��E«HI}�}~��H
úFH�v*@,D®}~�~y x�DFúF��H�{�HI��E�@>ú0HI{�HI�¶��y?úF�k@,DFx|�^�hHw�¶úxi GIí @,{��>}~xn@?D1úFHw�§v*@,{�{|x���xg@,DF�IU�CEx�Dh��x â {zy«vG@,DFDFy?x����~y?DFvIH
úFHw�R��HIvI}~xg@,DF�¶HfX«v�y?vIHw�§úxiWy?DFDFx|�Fx�{�y }~xg@,D u @,�F����y?x|} u Hw��E«HI}�}~��HX�FDhH/E�HIx�{|{�Hw�h��H§vG@ E u ��Gw�FHIDF��xg@,D�úFHI�
E�GIv�y?Dhx���E«Hw�búhHãvI��Gwy }~xg@,D.úxi y D�}�x êä��y?��� @,DF�½¾lGI}~��y?D0u,HI�q¿ÕU

ñ¶y?DF�«vwHk}�}~H8}��0Hw��H?âüD0@,�F�Kx�D®}���@^úF�Fx��k@,DF�¥{|Hw�KD0@?}�xn@,DF�¥úhH0{�y u �®�>��x����FHÅúFHw�«xn@,Dh�¥{n@,�F��úF�wUfûYHI�
vG@,{|{�x|��xn@?DF�fúxiWxg@,DF�s{n@,�F��úF�Ù�F{ }~��y�êp��Hw{zy�}~x|í^x|��}~HI�f��@,D®}b{�iW�FDhx����FH�E�@��,HwD8úhH¶��H u ��@^úF�Fx|��H¶HID8{zy �j@,�~y�}B@,x|��H
{�HI�sv*@,DFúFx }~xn@?DF�sHVm^}~�\x*E�HI�ÙúFHE}�HGE u GI�~y }��F��HRHI}�úFH u ��Hw����xn@?D8���F��vwH u }~xn�h{�Hw��úFHEvI��GwHI�Ù{�HR�
¼¬îKU>P�@,�h�
u ��GI��HID�}�Hw�k@,DF��vIHw�þ}�y?x|DFHw�:@F�F��Hw�þí?y?�F{�HI� u Hw�kE�Hk}�}~y?D®}fúxiWGk}~�Fúhx�Hw�f{|H³�_¼¬î¥U�ûYHw�fúFHw��DFx�HI���f��GI���F{ }�y }��fúF�
á CTðþý }~HIDFúFHwD®}§De@?}�y E�E«HwD®}�|�vG@,DeàF��E«Hw�E{�yvf�@?��E�y }~xg@,DÅúliW�FD>E�x|{�x�HI�.úFHwDF��H¥ú�y?DF�R{�HI�EvG@?{�{�x|��xg@,DF�
CE� � CR�0vIHwD®}~��y?{�HI� u y?�b�~y uhu @,�þ}Ty?�)m.v*@,{�{|x���xn@,DF�sCE� � CR� u Gw��x u �FGI��x|�^�hHw�wâ�ú � CR�ÅHk} u��¶u U

P�@,�F�¬úFGIvw��x���@?DF�XHIDF���hx|}~HK{�iWHVm u Gw��x�HIDFvwH t)� C¶á úFGIúFx�GIH�|.{�i GI}��FúFHKúFH«{zy¢}~��y?DF��x|}~xg@,D+úFH u ��y?��H
y }�}�HwDFúh�FH?UMû�iWHVm u GI��x�HIDFvwH t)� C¶á�Hw�þ}Ev*@,DF�þ}~x|}��FGwH¬úFH u {|�F��x|Hw�F���T�k@,�F�ªêpúFGk}~Hwvk}~HI�F���§y�à�DÅúhH�E«Hw���F��HI�
vG@FE u Hw{�Hk}~H*E�HID�}ÙHI} u ��GIvwx|��GGE«HwD®}T{�HI�³úFx|í?Hw���[@F�h��Hw�þí y �F{�HI�³{�x�GIHw�[|¥{zy¥vI��G�y�}~xn@?D0úh�Å�
¼¬î¥U



��K_����� N ýI�������MK
û y¥}~HIv��FDFx|�^�hH�úxi x�D®}~HI�kflGI��@FE«GI}���x�H§úhH u y ��}~x|vw�F{|Hw�³��HI�~y u ��GI��HwD®}�GwH?U ð {Y��HI�~y�úhGGE�@,D®}~��Gã���FHã{�i x�D>ê

}~HI�kflGw�k@FE«GI}~��x�HRúFH u y?�þ}~x�vI�F{�HI� u Hw��E«HI}³úhH§v�y?��y?vI}�Gw��x|��HI�Ù{�HI�búFxnE«HwDF��xn@,Dh�Ù� u y�}~xn@�êq}~H*E u @,��Hw{�{|Hw�fúFH¬{zy
��@,�h��vwH U�ûYH~E%@^ú0Hw{|HÙúFH³ûYHwúhDFx�vqp�rvæ;ûY�^�0�j@,���Fx|}�t u ��HID�y?D®}üHwD«vG@FE u }~Hb{|Hw�iH�y·Hk}~�fúFH³{zy¶�þ}�y }�x��þ}~x����FH
����y?D®}~x|�^�hHw�wâd{|Hw�bH*y HI}��³úFHw�Tx�D®}~HI�~y?vk}~xg@,DF�Df�@,�þ}~H§HI} ý @,�h{n@FE/�hx�HwDhDFH¶��HI�~y u ��GI��HID�}�G?U

û y[E«GI}~�e@>úFHfúxiWy?D�y {|�^��HüúFHw� ú0@,DhDFGwHI�×��HI�~yTúFGwvI��x|}�H?U à�{�{|H��GiWy?��}�x�vI�F{�HfHwDã}~�k@,x��YGk}�y u Hw� úFx��þ}~x|DFvI}�Hw�wU
û y u ��H*E�xgHw��HüvG@?DF��x|��}~HD|EH�m^}~��y?x���H�{|Hw�×x|Def�@,�kE¢y }�xn@,Dh� úhHw�iú0@?DFDFGwHI���F���>}~Hw�iy?vw���Fx|��Hw� u y?�×{�iWHVm u Gkê

��x|HwDFvIH?U ý Hw�bú0@,DhDFGwHI�b��@,D®}bDFGIvwHI���~y x���HI�[|�{zyãvG@,DF�þ}~���FvI}�xn@,D8úFHI�Mf�@,DFvk}~xg@,DF��úhH¶vG@,����GI{zy }�xn@,DF�IU ý HI}�}�H
GI}~y u H u Hw�kE�Hk}T{zy���GI{�HIvI}~xg@,D.úFHw�³GIv���y?D®}~x|{�{n@?DF�búFH u y?�þ}~x�vI�F{�HI�wU

û y§��HwvG@?DFúFHTvG@,DF��x��þ}~H�|¬Gkí y?{��FHI��HI}_|§vG@,����xgu,Hw��{|Hw��f�@,DFvk}~xn@?DF��úFH³vG@,����GI{zy }�xn@,DF�×úFHw�
�Fxzy x��i{|x�Gw�iy?�
úFGI}�Hwvk}~Hw�h�wU ûçHI�×GIv���y?D®}~x|{�{n@?DF�õúhH u y ��}~x|vw�F{|Hw� ��GI{�Hwvk}~xg@,DFDFGI� u y?� {zy u ��HGE«xnHw��HsGk}�y u HüvG@,D®}~x|HwDFDhHwD®}iúFHI�
u y?�þ}~x�vI�F{�HI�õx|�����FHw�iúh�/fl��HwH*twHÕê�@,�h}õ}~�FHI��E«x����FH â?E�y?x��õy?�F����x>úFHw� u y?��}�x�vw�h{�Hw�õx������FHI�iúFHÙúFGIvw�k@,x����~y?DFvIHw�IU
ý Hw�XúFHw��DFxnHI��Hw�ã}~HIDFúFHwD®}/|ÅúFxgE�x|D^�hHw�¬{�H«��xgu,D�y?{�@F�h��Hw�þí y �F{�H u y?�X{zy8}~HIv��FDFx����FH�úFHw�½f�@,DFvk}~xn@?DF�XúhH
vG@,����GI{zy }�xn@,DF�IU×Pw@,�F� u ��Gw��HwD®}~HI��@,DF�«�FDFH.D0@?�hí,HI{�{�H�E�Gk}~�0@^úFH u @,�F��Gkí?y {��FHI��{zy�����y?D®}�x|}~G8úhH u y?�þê
}~x|vw�F{|Hw� ÷Yâ0÷Yâ ùTâ�ù�x|�����FHw�ãúF�Ïfl��HwH*twHÕê�@,�h}ã}~�hHw��E«x����FH Uç�×y?�Xy?x|{�{�HI�F���Iâ·{|H¥úFGI}�HwvI}�Hw�F�XDFH u HI�h}�â u y?�
vG@,Dh��}~���FvI}�xn@,D·â�úFGI}�Hw��E«x�DhHw�ç{�i xnE u �F{|��xn@?D¶úFHw� u y?�þ}~x|vw�F{|Hw� y�í,Hwvs�FDFH u ��GIvwx|��xn@?DXx|Deà�DFx|H?U ûçyT��Gw�k@,{��h}�xn@,D
HwD0xnE u �F{|��xn@?DËyKú0@,DFv¬GI}�G¬GIí y?{��hGwH§HI}T{�iWxgE u y vI}Ù���F�T{�Hw�Df�@?DFvI}�xn@,DF�búhHãv*@,����Gw{�y }~xg@,DF�ÙGk}~�FúFx|G?U

û y.úFHI��DFxgHw��HKGk}�y u HKvG@,DF��x��þ}~H%|0HVm u {n@,x }~Hw�§{�yË}~Hwv��hDFx����FH«úFHw�hf�@,DFvk}~xg@,DF�¬úFH«vG@,����Gw{�y }~xg@,DF�§y�à�D
úxi H�m^}~��y?x���H�{�i H�m^}~HIDF��xg@,D+úFHK{zy¢�k@,�F��vwHKúFH u y?�þ}~x�vI�F{�HI��| u y?�þ}~x��RúF�ÏE%@^ú0HI{�H�úFHKûYHIúFDFx�vqp�r±æÒû��>�^ê
�A@?���Fx }Bt?U �×y �§y?x�{|{�HI�F���IâMvIHbE-x*E�H�E%@^ú0HI{�Hã��Hw��yË�h}~x|{�x|��GXy?à�D1úFHbE«x�HI�)mÅvG@FE u ��HIDFúF��H�{�HI��I t>ð úFHI�
���^��}�HGE«Hw��÷[ø ù�Hk} ÷[ø�ù8o��F���^�li y?{g@,����x|DFvG@?DFD��FHw�IU�àfD)à�D�â®{�HI����GI���F{ }�y }���@F�h}~HID��F�súFy?DF��vwHk}�}�H³}��0Hw��H
��HI��@,D®}TúFx���vw�h}�Gw�³ú�y?Dh�R{|H§v�y?úF��H¬úFHw�³GI}��FúFHI�Ey?D®}�Gw��x|Hw�F��Hw�IU

L
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ûçHI�ÙvG@?{�{�x|��xg@,DF�üúxiWxg@,DF�s{n@,�F��úF���h{|}~��y�êp��Hw{�y }~x í>x|��}�Hw� u HI��E«HI}�}~HwD®}³úxi GI}��FúFx|Hw�Ù{|HEvG@ E u @,��}�HGE«HwD®}ÙúhH
{zy>E�y }�xnHw��H}|1úFHw��}�HGE u GI�~y }��F��HI�KHI}�|�úFHI�«úhHwDF��x|}~GI�KúxiWGIDFHw�ku,x�HË}���HI�«GI{�Hkí,GwHI�wUfCEx|DF��xìâ×x|{�úFHkí>��y?x|}
xI}���H u @?����xg�F{�HKúFH«��HIvw��GwHw�X{�HI�ãv*@,DFúFx }~xg@,DF�§DFGIvwHw���~y?x|��HI�/|.{zy8}~�~y DF��x }~xn@?D1úFH u ��y?��H�úFHK{zyëE¢y�}~xnHI��H
��y?úF�k@,DFx|�^�hHXí,HI���¶{�iWGk}�y }RúFH¥��{�y?��E�y«úhHv¼¶��y?��p��¶Hk}¶úFH�î¬{|�0@,DF�/¾ì�
¼¬î�¿ u ��GwúFx } u y?�R{zy ý �F��@FE�@ ê
úh�^D�y E«x����FH½¼¶��y?D®}�x����FH?U

¨U©S¨ ªd« ¬  \q®�Z ®-¯&°�` « Z ^S±-²}X ³´² « `ba�^µ±=²}X ¶�³ ¬ �¸·
û ybE�y }~xgHw��H?âFúxiWy u �kHw�³{�HhE�@>úeHw{�HE��}�y DFú�y?��ú�â�Hw�þ}Ev*@FE u @,��GwH§úFHã��xÙm8{�H u }B@?DF�³HI}TúFH¬��xÙm.����y?��p��IU

ý Hw�Ùúe@,�0twH�flHw��E«xn@?DF�sx|D®}~Hw��y u,x|����HID®}ÙHwD®}���H¶HI�)m}u,�\¹?vwHd|�úFHI�D�A@?��@,DF��x�D®}~HI��E«GwúFx�y?x���Hw�wU�ûYHI�Ù����y?��p��Iâ
���Fxsv*@FE u @,��HwD®}�{|Hw�XD^�hvw{�G*@,DF�Iâ u @,���kHwúFHID�}K�hDFH u �k@ u ��x�GI}�GËy?DFy?{n@Fu?�FH�|0vwHI{�{�H�úFHw�XGw{|HwvI}���@,Dh�ËJõx|{��
u @?��}~HID®}��FDFH8v��Fy?��u,HËy uFu Hw{�GIH=ºªv*@,�F{|Hw�F�Q»�U ûçy©}~�FG*@,��x|H¢���FxÙúFGIvw��x|}�{|H¢v*@FE u @,�þ}~HGE«HwD®}�úFHw�/f�@,��vwHI�
HwD®}~��Hb{�HI��@F��o�Hk}~��vG@?{n@,��Gw�iHI��}üy uFu Hw{|GwHÙ{�y ý �F�k@FE%@^úh�^D�y E«x����FH~¼§�Fy?D®}~x����FH�¾�¼ ý ñ�¿kU,ûçHÙí?Hwvk}~Hw�h�üúhH
{�i x�D®}~HI�~y?vk}~xg@,D}f�@,��}�H?âd{�H½u,{��e@,D�â�Hw�þ}§{�iWy?D�y {n@Fu,�hH§úF�©í,HIvI}�Hw�F�¶úhH�{�i x�D®}�Hw�~y vI}~xg@,D.Gw{|HwvI}���@FE�y u,DhGI}~x|���FH?â
{�H u �0@?}�@,D�UM�©y?x|�¢vG@?D�}��~y?x|��H*E�HID�}¢y?� u �0@?}B@?D�âs{�y$v���y ��u,Hê¾lúFH©v*@,�F{|Hw�F�B¿«úF�¢u?{��0@,D({��Fx u Hw��E«HI}
úxi x�D®}~HI�~y u,x|�by�í,HIv�{�HI�Ty?�h}~��Hw�[u,{|�0@,DF�[@,�0{�HI�T����y ��p��wUdCEx|DF��xY{�y¥vG@,DF�þ}�y?D®}�H�úFH¬vG@?� u {zy?u,H%¾ Gw����y�}~xn@?D
» U » ¿�úFH¬{�i x�D®}~HI�~y?vk}~xg@,D�f�@,�þ}~H�¾L¼r:k¿búhG u HwDFú0úFH¬{�i xnE u �F{|��xn@?D¢Gwv��Fy?D0u,GIHX{g@,���búFH¬{�iWx|D�}�Hw��y?vI}�xn@,D±¾�¼½¿EJ

¼q:e½ <
¾ 0e�L1 . Ð?ù�¿�À)Á}* ¾ » U » ¿

t x�1 .CÂ�Â ù . ¿�À)Á âq¼r:�Ã N>U ý iWHI��}�{|H u �FGwDe@FE%HIDFH«úFH¢{|xn�MHw��}�GKy?����E u }B@ }~x����FH âYv i Hw�þ}�êz| êpúFx|��HK���FH
{zyvf�@,��vIH¥HwD®}~��H�{�HI�¶����y?��p��¬Hw�þ} u {|�F�df�@,�þ}~Hb| u {|�F�du?�~y?DFúhH¥úFx��þ}�y?DFvIH?U CEx�Dh��x×{|Hw�¶����y ��p��§��H*E/�F{�HID®}
xI}���H0vG@,DeàFDFGw��ú�y?DF���FDFH u Hk}~x|}�HÅ��GGu,xg@,D D0@,D5v*@,{n@?��GwH.úFHÅ{�i�@,��úh��H.úF�©f�EÅÄ�ú�y?DF���FDªu,�k@,� u HÅúhH
úFHw��m+����y?��p���¾µE«Gw�k@,DJ¿�@,�+úFHK}~��@?x��¶����y?�kp��6¾���y?��� @,DJ¿ÕUçû y.úFHI��vw��x u }�xn@,D+úFHI� u ��@^vwHw�����F�ãúF�F���h@�Æ

À



�}ÇM�2È#����� LêS>É �J�ÊÈpÇDË � ��ÌMý L±NML�� ���MK � �$�MýM� N[� ýM�?���_� R � L �J�����LÍM� � � L��
¼ HI��}ëu,��y?DFú6HI}Î¼r: u Hk}~x }8�Gi H*y Hwvk}~�FH±u,��¹ vwH±|�{zy%}~�hGG@,��x�H1úFHI� u Hw�þ}~�F�k��y }�xn@,DF��¾ u ¼ ý ñ�â�¼ ý ñ
u HI��}��F����y�}~x|í?H!¿ÕUs�õy?�¢v*@,D®}~��H©����y?DFúP¼�úFxnE«x�D��FH â�¼q:Ky?�0u E�HID�}�H,¾ u ��@^vwHI�����F�}E%@?�F�q¿�HI}¢x�{bDxi Hw�þ}
y?{n@?��� u {|�F� u @?����xg�F{�HEúFH¬v�y?{|vw�F{|Hw�b{�HI� u ��GIúFx�vk}~xg@,DF�búFH�¼ ý ñ�U

ûçHI�fv�y?{|vw�F{|�iH�m u {|x�vwx }~HI��úFHw��f�@,��vwHw�fHID�}���H³����y?�kp^�sy�í,HIvT{|H³ûçy u,�~y D0u,x�HID�¼ ý ñ	DFH³�k@,D®} u @,����xn�h{�Hw�
���xiÁ|/{zy1{�xgE�x }~H�úFHw��vG@,� u {zy u,HI��f y xn�F{|Hw�b@,�êf�@,��}��wUfCEx|DF��xìâ u @?�F�KvG@FE u ��HIDFúF��HÅ{|H0v*@FE u @,�þ}~H*E�HID�}
úFHw��@F��o�Hk}~��v*@,{n@,��Gw�½@�Æ u ¼ ý ñ DliWHI��} u y ��y uFu {�x�vwy �F{|H?âYx�{�f y?�>}�x|D�}�GGu,��Hw�ã{�H¢û y?u,�~y?Deu,x�HID u y �XúFHI�
E�Gk}~�0@^úFHI�búFH§úFx���vw��GI}~x|�~y }�xn@,D¢���F�³úFHI�b��Gw��H�y?��mÅàf�hvw{�x|úFx�HIDF�~|�����y }���H¬úFxgE�HIDF��xg@,DF�wâhy uFu Hw{|Gw�w¼ ý ñ
���F�K��Gw��Hwy?��â�@,�(ûçy }�}�x�vIHë¼ ý ñ�U ý HI}�}�HëE�Gk}~�0@^úFH u Hw��E«HI}wâiD0@?}~y E�E�HID�}wâi{�i GI}��FúFH8úFHI��f�@?DFvI}�xn@,DF�
úFH8��}����Fvk}~�F��Hw�IâsúFHI�vE¢y?����HI�«úhHw�v��y?�þ�F@,DF�«HI}KúhHw�vE�GI��@,Dh�wâ�úFH.{zy©}��~y?Dh��x|}�xn@,D�úhH u ��y?��H8í?Hw���«{�H
u {zy ��E�y�úFHX�^�Fy?��p��§HI}¶úFH/u,{|�0@,DF�IU ý H u HIDFú�y?D®}�â·{zy%E«GI}��0@^úFH�ûçy }�}~x�vIHb¼ ý ñ Hw�þ}§{�xgE�x }~GIH?â�{n@?���EúhH
vwHI�Tvwy?{�vI�F{��Iâ u y?�b{�y�}�y?x|{�{�HRúFHw�³��Gw��Hwy?�)m0Hk} u y?�b��@,D0H�m>xgu,HwDFvIHXD��0E«Gw��x����FH U

¨U©\Ï ª XÐ¯}^ « Ñ \ « Z Z XÒ¯}X[cÔÓ |« c�X[c
û y+}~�FG*@,��x|H�¼ ý ñ���HwDFúBv*@FE u }~H0úFHw�Ëx|D®}~Hw��y?vI}�xn@,Dh��GI{�GGE«HwD®}~y?x���Hw�«HwD®}~��H�{�HI��@F��o�Hk}~�Ëv*@,{n@?��Gw�

¾ ����y?�kp��¶HI}du,{��0@?DF�q¿ÕU �#@,�F�¶v*@FE u ��HIDFúF��HX{�HI� u �k@ u ��x|GI}�Gw�EúhH�{zy�E¢y�}~xnHI��H¬vG@ E u @,��GIH�úFHX�^�Fy?��p��¶Hk}
u,{��e@,DF�wâ x�{�f y?�>}�{�i HwD®í^x���y u,HI����@,�h��{�iWy?D0u,{|H�úhHË{zy.}~�FHI��E�@>úh�^D�y?E�x|�^�hH?UõûçHI�/��y?�þ�F@,Dh�¥HI}�{|Hw�¥y D�}�x ê
��y?�þ�F@,DF�ü��@?D�}svw��GwGI� u y?� u y x���HI�wU^ûçyãúhxgy Gw��HIDFvwHTHwD®}���HT{�H³D0@FE/�h��H³úFHw��y?��� @,DF��¾�úu�#¿iHI}s{�HbDe@FE/�F��H
úxiWy?D®}~x êä��y?�þ�F@,DF�%¾µú � ¿¶Hw�þ}�v*@,DF��}~y?D®}~H â {|H¥D0@FE/�h��Hv��y?�þ�F@,DFx|���FH8¾ìP´; úu�Ïø¢ú � ¿§HI��}ãvG@?DF��HI��í,G U
ûçy+í y?��xzy �F{|H.y?���k@>vIx�GIH>|$P�HI��}Ë{|H u @?}�HwD®}~x|Hw{³v��FxgE�x|�^�hH3¾WÕ	��¿kâfHI{�{�H.v*@,����Hw� u @,DFúª|${�y+í y?��xzy }�xn@,D
úxi GwDFHI��u,x|H�{n@,�������FH¥P y?�0uFE«HwD®}~H�úxiW�hDFH¥�FDFx }~G?U·��@,�h�§vG@,DF�þ}~���Fx���H�{�HXúFxzy u?�~y E�E�HãúFHI� u ��y?��Hw�wâl@,D
GI}��FúFx�H«{�H u @?}~HID®}~x�HI{fv��FxnE«x����FHK}~�FHI��E�@>ú>�>DFy E�x|���FH8¾LÖ[¿¬y?ú�y u }�G�úFy?DF��{|H�vwy?úF��H�úF�Éf�@,��E�y?{�x|��E«H
u,�~y DFú.v�y?D0@?DFx����FHKJ

Ö��L×�Ø\ÙNØ\Õ	�r*Ú`'Û ø_Ù9ÜÏøsÕ	��ú ¾ » U LF¿
@�ÆËà�HI��}b{�iWGIDFHw�ku,x�H â � {�yã}�HGE u GI�~y }��F��H â t {�iWHID®}~��@ u x�HTúF�Ë�þ�>�þ}BH*E�H U�ï¶DË��H*E¢y �����FHE���FHE{�H³íF@,{|�0E�H
Hw�þ}KvG@,DF�þ}�y?D®} u @,�F���hD v*@,� u {|H±¾ � âÝÕ	�#¿½àem>G?Uüï¶D�úFG�à�DFx }K{zyÅ}�HGE u GI�~y }��F��HËvI��x }~x����FH�¾WÙ$T�Þ » Ö N
�ÅHä�h¿¬HI}X{�H u @ }~HwD®}�x�Hw{
��y?�þ�F@,Dhx����FH¢vI��x }~x����FH>¾FÕ
��TT¿§vG@?����HI� u @,DFú�y D�}¥y?�%v���y D0u,HGE«HwD®}�úFH u �Fy?��H U
ûYHw�iúFxây·GI��HID�}�Hw� u ��y?��HI��úF��úFx�y u,��y E%E«Hf��@,D®}�úhGI}~HI��E«x�DFGIHw� u y?�×{�iWGk}~�FúFH�úFHw��E«x�DhxnE�y³úh� u @?}�HwD®}~x|Hw{
v��FxnE«x����FH UhC�{�i Gw���Fx|{�xg�F��H â u {|�F��x|Hw�F��� u ��y?��Hw�TvG@,��y?�Fx|}�HwD®}�U

ûçH¬úFx�y u,��y E%E«HEúhHw� u ��y?��Hw�Ry?x�Dh��xx@F�>}~HwD��3¾�àÇu?�F��H » U » ¿ME�@,D®}~��H¬úFHI�)m u �Fy?��HI�RúFx|��}�x�DFvk}~Hw�IU
ñ¶y?DF�§�FDhH u ��H*E�xgHw��H u ��y ��H?â u @,�h�9Ùàß'Ù$TbHI}AÕ
�áßâÕ	�)T�â·{|Hw�¶����y ��p��§HI}§{|Hw��u,{��0@?DF�v¾µ@ ��o�HI}��

vG@,{g@,��GI�q¿b��@,D®}§v*@,Deà�DhGw�¶ú�y DF�¶{�HI�E��y úF��@,Dh�b¾µ@ ��o�HI}��¶DFHw�>}~��HI�¶úFH�v*@,�F{|Hw�F�w@,���F{�y?DFvI�q¿kU ûYH/E�@>ú0HI{�H
úF�	�~y?v ì �0�F{ × Â í úFGwvI��x } u �FGwD0@ E�GID0@,{n@ u,x����FH*E�HID�}.{|H1vG@FE u @,��}�HGE«HwD®}0úFHw�0����y?��p��0ú�y?DF�0vwHk}�}�H
u ��y?��H?U ûYHw�X�^�Fy?��p����k@,D®}�úFy?DF�ã�FD%��y?v%@�Æ%��H*u,DFH«{�H¥í^x�úFH�¼ ý ñ�â x�{iDxi H�m>x|��}~H u y?�ãúFH«vG@,DFúhHwDF��y }
¾\ãäÑdäÑAå�`'w�¿ÕUhC�{�iWHVm>}�Gw��x�Hw�h�ÙúF�.�~y?v âF{�HRí>x|úFH½¼ ý ñ�Hw��}Tv*@FE u @,��G¶úFH§vG@?DFúFHwDh�~y }��/¾æãäÑdäÑAå�ç`èw�¿kU>C
{zy¬���F�Tf y?vwH âh{|Hw������y ��p��bx�D®}~HI�~y u?x�����HwD®}by�í?Hwv¶{|Hw��v*@,DFúFHIDF�~y�}~�wâh{�HT�^�Fy?��p«Hw�þ}³y?{n@?���ü��HGE u {�y?vwG u y?�s�FD

O



S>É O�É � L È��J� � � � NDL ÌMýM�M�Dé ��L � NDL ü~�Jý��MK �

µB (MeV)

matiere nucleaire etoiles a neutrons

T
 (

M
eV

)

T ~ 170 MeVc

plasma de quarks et de gluons

µBc
µB~922 MeV

oê~��Åj"#���3®�ëµ®Ç+ ñEx�y u,��y E%E«HEúhHw� u ��y?��Hw�TúFH¬{zy/E�y }~xgHw��H UFûçybàÇu,�F��H§Hw��}Rx�Dh� u x|��GwH§úhH ì C y D�N »Gí U

����y?��pKúFHEv��Fx���y?{�x }~G~@ uFu @,��GwH?U ý HI}�}~H¶�þ�)E«GI}���x|HEHw�þ}D�F��x���GwHEúFy?DF�Ù{|Hw�ü��y?úF�k@,DF�DE�y?x��fHI{�{�HTHw�þ}ÙvIHwDF��GwH
xI}���H¬��HI��}�y �F��GIHãúFy?DF�³{�H¬�
¼¬î ¾\ãäÑdäÑAå�`'w�¿ÕU

û yK��HIvG@,DhúFH u �Fy?��H â u @,�F�IÙ Â Ù$T�Hk}9Õ	�dßìÕ	�)T�âMHI��}RvG@,Dh��}~x }~�FGIHXúliW�FD u {zy ��E�yKúhHã����y ��p��EHk}
úFHhu,{��e@,DF�wUFû y¥úFHI��vI��x u }~xn@?D0úhHãvIHI}�}~H u ��y?��H½f y x|}b{�i @F�so�HI}³úF� u y?��y u,�~y u �FH§���hx|í y?D®}�U

ûçHI�Ë}~��y?DF��x }~xg@,DF�¢úhH u ��y?��H u Hw�>í,HwD®}�xI}���H1úF� u ��HGE«x�HI�6@,��úh��H?â�úF�6��Hwv*@,DFú @,��úF��H âD@,�6�~y?Dh�
í y?��x�y }~xg@,D6�F���h}�y?{|H§úFHw�bí y?��xzy �F{|Hw��}��FHw�kE%@^úh�^D�y E«x����FHI�½¾ vI��@,����@�í,HI�q¿ÕU

¨U©�í ª XÒÓ|î « c�Z « ¯}XÒ±-² « \}ï%c XDað¯}X Ñ îS²|®�`ëc

ñ¶y?DF�f{zy�E�y }�xnHw��HD@,��úFx�D�y x���H â?{|Hw������y?�kp^�fHk}s{|Hw�fy?D®}�x êp����y ��p�����@,D®}üvG@?Deà�DFGI�sú�y DF��{�HI��D^�hvw{�G*@,DF�IU
à�D�H*y HI}§{|H u @?}~HID®}~x�HI{õúliWx|D�}�Hw��y?vI}�xn@,Dê¾L×�ñfòñIâ Gw����y }�xn@,Dê¾ » U À�¿�¿ u @,����HIúFH¥�FD©}�Hw��E«H�{|x�DFGwy?x���H�y�í?Hwv¥{zy
úFx��þ}�y?DhvwH¥J

×)ñfòñD`Ôó E %áô�E ¾ » UÁÀ�¿
@�ÆËC!HI��}³�FDhH¶vG@,Dh��}�y D�}�H?âF��{zyXúhx���}~y?DFvIH¶HwD®}~��H§úFHw��m8����y?�kp^�bHk}�ô8{zyXv*@,DF�þ}�y?D®}~H§úhH¶}~HwDh��xn@?DËúFH§{zy
vG@,��úFH?U

VRDFH/y?D�y {n@Fu,x|H u @,�F�8vwH u @?}~HID�}�x�HI{¶Hw�þ}©vIHw{�{|H1úFH+{zy�vG@?��úFH�J u {|�F�.{zy úFx|��}�y DFvwH+HwD®}���H/úFHw�)m
����y?��p��³y?�euFE�HID®}~H?â u {��F�b{�y�f�@,��vwH§���FxY{�HI�Ù{�x|HEHI��}TxnE u @?��}�y D�}�H?U ý iWHI��} u @,�F�����0@?x�x�{MHw�þ}RxgE u @,����xn�h{�H
úxi�@F�F��HI��í?Hw�TúFHw�T����y?��p��³x��k@,{�GI�wU

Â



�}ÇM�2È#����� LêS>É �J�ÊÈpÇDË � ��ÌMý L±NML�� ���MK � �$�MýM� N[� ýM�?���_� R � L �J�����LÍM� � � L��
ûçHI��GI}��FúFHI�¥H*y HwvI}��FGwHI�Ky�í,Hwv.ûçy }�}~x|vwH}¼ ý ñ�¾·àÇu,�F��H » U LF¿�|0}~HGE u Gw�~y�}~�F��HËHI}�úFHwDF��x|}�G�à�DFx|Hw�wâ

E%@?D�}���HID�}³{�iWHVm>x���}�HwDFvIH¬úxiW�hDFHã}��~y?Dh��x|}�xn@,D8úhH u ��y?��H ì Þ y?�~N®L í U

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

1.0 1.5 2.0 2.5 3.0 3.5 4.0

T/Tc 

ε/T4 εSB/T4

3 flavour
2+1 flavour

2 flavour

ê~��Åj"#���3®�ë Ä + àiíF@?{��h}�xn@,D.úFH¬{zy�úhHwDF��x|}~G¬úxi GwDhHw��u?x�H¬HwDëf�@,DFvk}~xn@?D0úhHã{�y�}~H*E u Gw��y }~�F��H ìWÞ y?��N®L í U

û y�àÇu,�F��H » U L«��H u ��Gw��HwD®}~H«{�i GIí @,{��>}~xn@?D©úFH�{�y¢úFHIDF��x }~G�úxi GwDhHw��u?x�H¥úF�1�þ�>�þ}BH*E�H�¾Fõq¿RD0@,�kE¢y {�x���GwH
u y?��ÙNö�â�HID�f�@,DhvI}~xg@,D8úFH¬{zy�í y?��xzy �F{|H � @�Ù$TÕâ4Ù$T�GI}~y?D®}³{zy�}~H*E u Gw��y }~�h��H§vw��x|}�x����FH?U

û y�í y?��xzy �F{|HAõ�@�Ù ö ��H u ��GI��HID�}�H�{|H§D0@FE/�F��H§úFH¬úFHGu?��Gw�TúFH¬{�xg� HI��}�G¶úF�.���^��}�HGE«Hã}��FHw�kE%@^úh�^D�y�ê
E�x|���FH?U>ï¶D�@F�h��Hw�þí,H¶�hDFH§y?�0u E�HID�}~y }~xg@,D«�~y u x|úFHTúF�¢D0@ E/�F��HRúFHEúhHGu,��Gw��úhHE{�xg� HI��}�GR{g@,�����^�hH � @�Ù$T
Hw�þ} u ��@^v��FH8úFH » Uiï¶D�x�D®}�Hw� u ��HI}�H8vwHk}�}~H.y �0uFE«HwD®}�y }�xn@,D$vG@FE�E«H¢�FD�v���y?Deu,HGE«HwD®}¥úFH u ��y?��H8úhH
{�i GI}~y }[@�Æ©{|Hw�³����y?�kp^�R��@,D®}RvG@,D)à�DFGw�Rú�y?DF�T{�HI�³��y?úF�k@,DF�³í,Hw���E�FDhH u ��y ��H½@�Æ©x|{��b��@?D�}R����y?��x êp{|xn�F��Hw�
¾ì�
¼¬î�¿ÕU

¨U©�÷ ª X[c ]�® îfî*^*c�^S®�`ëcø¯zù�^f®�`�cÔîS®U²6\e¯ëc�²hî�a�\ «6ú \�XIî « a�^üû�^*cxa�X[c

ñ{i y u ��HI�X{|H«��vwGID�y?��xg@.úFH¢S�ok@,��p HwD ì S�ok@ × À í â�@,D$úhx���}�x�D0u?�FH u {��h��x�HI�F���¬Gk}�y u Hw�Xy?�/vG@,�F���¬úxiW�hDFH
vG@,{|{�x|��xn@?D�úxi xn@,Dh��{n@,�F��úF���F{ }~�~y êp��HI{zy }�x|í^x��þ}~HI�~¾�à0u,�F��H » U À�¿�J,�hDFH u ��y?��H³úFH u ��GkêqGw���Fx�{|xn�F��H?â �FDFH u ��y?��H
úFH�úFGIvG@,DeàFDFHGE«HwD®}�â �FDhu®y?t�úFHf��y?úF�k@,DF�wâwHwDeà�Dã�FDãGI}~y }�@�Æ¬{�HI�Y��y?úF�k@,DF�Y�Gi Gwv��Fy uFu HwD®}iúFH�{�yDtG@,DhHüúhH
vG@,{|{�x|��xn@?D�U�P�@?}�@,DF�����xi �FDFH u ��y?��HwE«xâm^}�H u HI�h}�xI}���H³vG@?DF��x|úFGw��GwH³HwD®}~��H³{zy u ��y ��H³úFH³úFGwv*@,Deà�DhHGE«HwD®}
HI}³{|H�u®y t¬úFH¬��y?úF�k@,DF�IU

û�@?���.úFH/{zy u ��y?��H$úFH u ��GkêpGI���Fx�{|xn�F��H?âÙ{|Hw�0vG@,{|{�x���xn@,Dh�¢x�DhGw{zy ��}~x|���FHw�.HwD®}���H%{|Hw�.D��Fvw{|GG@,Dh�ÅúFHI�
D0@��®y?��m�x�Dhvwx�úhHwD®}~�¥��H u ��@^úF�Fx|��HwD®}wU×CEx|DF��xs{�HI� u y?��}�@,DF���k@,D®}K{�xg� GI��Gw�XHI}K���0�Fx�����HID�}«úFH�E��F{|}�x u {|Hw�
��HIúFxgy �F��xg@,DF�çú�y?Dh�õ{|H�E�x|{�x�HI��âwúhG u @,�~y?D®}õ�FDFHüxnE u @?��}�y D�}�H u y?�þ}~x�HfúFHü{�HI�F�çGwDFHI��u,x|H?U ûçyT}�HGE u GI�~y }��F��H
y?�0uFE«HwD®}�H§HI}T{zy u �k@>úh�FvI}�xn@,D.úFH u y?x|��HI�Iý ý¥HI��}Ry?{n@?��� u @,����xn�F{|H?U

C u �kHw�¥�FD }�HGE u ��úFH8{�i @,��úF��H�úFH » f�E0â�@,D���� uFu @,��H8���FH8vIHI}�}~H u ��y ��H8Hw�þ}¥}~�FHI��E«x����FH*E�HID�}
Gw���Fx|{�xn�h��GwHXHI}ãvG@?DF��}�x|}~�hGwH¥úFH u y ��}B@?DF�KJ·v i Hw�þ}�{�y u ��y ��HKúFH u {�y?��E�yËúFH¥����y?�kp^�¬Hk}¬úFHvu,{��0@?DF�wU C

Ã
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ê~�µÅj"����<®�ëgºx+ t v��hGGE�y/úFH.{�iWGkíF@,{|�h}~xg@,D�úxiW�hDFH.vG@,{|{�x���xn@,D%úxiWxg@,DF�K{n@?�F��úF�¥�h{|}~��y�êp��Hw{�y }~x í>x|��}�Hw����Hw{n@?D
{�HvE�@>ú0HI{�HKúFH¢S�ok@,��p HwD ì S�ok@ × À í U×û�iWy�m>H¢úFHI��y �F��vwx|����HI��Hw�þ}�{�i y�m>H«úF�Éf y x���vIH�y?�$úxi xn@,DF�Iâç{�iWy�m>H�úFHI�
@,��úe@,DFDFGIHw��vG@?����HI� u @,DFúKy?��}�HGE u �wâ {�HI�i�®� u Hw�k�A@?{�Hw�×vG@,����Hw� u @?DFúFHwD®}
|¶úFHI��tG@,DhHw��úFH�}�HGE u � u �k@ u ��H
vG@,Dh��}�y D�}wU
v�y?�h��H�úFHI��f�@,��}�Hw� u ��HI����xg@,DF�§x|D�}�Hw��DFHw�Iâ·{�HX���^��}�HGE«H¥Hw�þ}§HwD1HVm u y?DF��xg@,D�â �~yËúFHIDF��x }~G�úFxgE�x|D��FHXHk}§{�H
u ��@^vwHI�����F�RúliW��y úF��@,Dhx��~y�}~xn@?D.y uFu y?��y���}wU

ûçH8�þ�^��}BH*E�H8HID®}~��H.ú�y DF�¥�FDFHË}���@,x|��xnH*E�H u ��y?��H?â�úFx }~H6E«xâm^}�H?â vG@FE u @?��GwH8úhH8��y?úF�k@,DF�¥HI}KúhH
u y?�þ}B@,DF�IU ý Hk}�}~H u �Fy?��H¥Dxi H�m>x|��}~H¥���FHK��xi{zy�}��~y?Dh��x|}�xn@,DÅHw�þ}Xúh� u ��H*E�x|Hw��@,��úF��H U�à�{�{|H�Dxi H�m>x��þ}~H u y �
��xü{zyÅ}��~y?Dh��x|}�xn@,D/Hw�þ}KúF� ��HwvG@?DFúê@,��úF��H?âõv�y?�X{�H¢�þ�^��}BH*E�H8úhHIí^x�HID�}¥y?{n@,���X�hD u®y t¢úhHË��y?úF�k@,DF��úhH
E¢y DFxnHI��H¶�k@,�Fú�y?x|DFH?U

û y³����y }���xnH*E�H u ��y?��HüHw�þ}×v*@,DF�þ}~x|}��FGwHfúFHü��y?úh��@,DF�IU ý HI}�}~H u ��y?��H?â HwDXH�m u y?DF��xn@,D·â yT�FDhHsv*@FE u @ ê
��x }~xn@?D8��y?úF�k@,DFx����FH§í y?��xzy �F{|H¶úF�FHXy?�)m8x�D®}~HI�~y?vk}~xn@?DF�bx�DFGI{zy?�þ}~x|�^�hHw� u ��GI��HID�}�Hw�T}�y?D®}T���FHX{�y¥úFHwDF��x|}�G
úxi GwDFHI��u,x|H0HI��}«���vX���y?D®}~H UsCR�©E�@FE«HwD®}v@�Æ {zy�}~H*E u Gw��y }~�F��H.y }�}�Hwx|D�}«{�y©í?y {�Hw�h�¥vw��x }~x|�^�hH|Ù$T�â�{zy
vG@FE u @,��x }~xn@?D¢��y?úh��@,DFx|���FH§Hw�þ}~àem>GwH?â�v?iWHI��}T{�H�fl��HwH*twHÕê�@,�h}³v��hxnE«x����FH?Uh���Fx��b{|H¶���^��}�HGE«H¬vG@,D®}~x|D��FH½|
��H§úFGk}~HIDFúF��H âd{�Hw��x�D®}~HI�~y?vk}~xn@?DF�bGw{�y?��}�x����FHw�bvIHw����HwD®}wâMv?iWHI��}T{�H�fl��HwH*twHÕê�@,�h}³}��FHw�kE�x|�^�hH�@,�.vwx|DFGI}�x����FH?U
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û y¶��Hwv��FHI��v��FH³úF� u {�y?��E�yRúhHb�^�Fy?��p���HI}fúhHDu,{��e@,DF�[¾ �_¼¬î½¿õHw�þ}�{zyR��Hwv��hHw��v��hHRúxi �FDFHÙ}��~y?Dh��x|}�xn@,D
úFH u ��y ��HKHwD®}~��HK{zy6E�y }~xgHw��H���y?úF�k@,DFx����FH â�GI}~y }¬ú�y?Dh�ã{|Hw���FHI{i{�HI�§�^�Fy?��p��ã��@,D®}¬vG@?Deà�DFGI�Xú�y DF�§{�HI�
D��Fvw{|GG@,DF�Iâ?Hk}��FD�Gk}�y }�@�Æ�{�HI�i����y?��p��i�k@,D®}�úFGIvG@,DeàFDFGw�IU®CE��ok@,�h��úxi ���Fx â {zyRúhG*à�DFx }~xg@,D�úFH�{zy u ��y?��HbúhH
�
¼ãî6v���y?D0u?H³y?�)mXí>�h�üúhHw��úFHI��DFx|Hw������Gw���F{|}~y }~�iúh��á CRðþý U,ûçHI������y?��p���Hk}f{�Hw��u,{��0@?DF�iDFHb�k@,D®} u {��h�
vwHIDF��GI�RGkíF@,{|�FHw�³úFH�E�y?DFxgHw��H§{|xn�F��H?U>ûçy¥}��~y?Dh��x|}�xn@,D u Hw�>}R�*iWH�y·HIvI}��FHw�Ry?�>êqúFHw{n|�úxiW�hD u @,x�D®}bvI��x }~x����FH
HI}³Dxi Hw�þ} u {��F�b��� uFu @,��GIHUxk}~��H¬úF� u ��HGE«x�Hw�~@?�0úh�Å��HwvG@?DFú>@,��úF��H U

ûçHI�.vG@,{|{�x���xn@,Dh�¢úxi xn@,Dh�8{n@,�F��úF�8�F{ }~�~y êp��HI{zy }�x|í^x��þ}~HI��}~HI{�{|Hw�8���FH/CE� � CE�	��@?D�}0���FvwH u }~xg�F{�HI�0úhH
��GI�FDFx���{�HI�¢vG@?DFúFx|}�xn@,Dh�¢DFGIvwHw���~y?x|��HI�8|${zyÉf�@,�kE¢y�}~xn@?D(úF�6�
¼¬î¥U��õy?�ËvG@?D�}���H1{g@,����úFH�vG@?{�{�x|��xg@,DF�
u��¶u @,� ú � CE�({�HÅ�
¼ãî�DhH u Hw�h}¢��Hëf�@,��E«Hw�IUf�×y?�«{zyÏE«Hw���h��H0úFHw� u y?��}�x�vI�F{�HI�«vI��GIGwHw�¢{n@,���«úhH
{�i ��y?úF�k@,DFx|�~y }�xn@,D�â @,DËvG@?DF��}����Fx }�{|Hw�M@ �F��HI��í y �F{|Hw� u Hw�kE�Hk}�}~y?D®}ÙúFHRv�y?��y?vI}�Gw��x|��HI��{�HI�ME«Gwvwy?DFx��kE�HI����H
úFGw�k@,�F{�y?D®}�{n@,���iúFHI�üv*@,{�{|x���xn@,DF�IU?ûçy¶v*@,Defl��@?D�}~y }~xg@,D¥úFHI�
@ �F��HI��í y �F{|Hw�fH�m^}~��y?x|}�Hw��úFHI�fvG@,{|{�x���xn@,Dh� u��¶u â
ú � CE�.HI}TCR� � CE� u HI��E«HI}�}��~y¥úFH¬��xgu,DFHI�b{zy u ��GI��HIDFvwH½@,�0D0@,D.úF�Å�_¼¬î¥U

ñ¶y?DF�õvwHüv���y u x }~��HüD0@,�h�iy?{|{n@,DF� u ��Gw��HwD®}~HI�ivwHI��}~y?x�DFHI�õ��xnu,DFy }~�F��Hw� u @?����xg�F{�HI�çúF�¥�
¼¬îKU VTDFH��þ�>D^ê
}~�0HI��H u {|�F�³vG@FE u {nHk}~H§úFHI�Rúhxgy Gw��HID®}~Hw�³��xnu,D�y�}~�F��Hw�³Hw�þ}Rúhx�� u @,DFxg�F{�HEú�y?DF�³{�HI�³��G*flGI��HIDFvwHI�E���hx|í y?D®}~HI�
ì C y?�BÓ Ã>âdSÙy?��Ó × âj¼h�©N » âJ¼h�©N®L>âj¼h�©N O í U

Ï=©S¨ 
-²hÓ|Ó}\�X[c�c�^S®�` « `|®h\�Z « î�X ¯|² �	��
 XDa¥¯|² �
û�@?����úhH¶{zyãvG@,{|{�x���xn@,D·â,{�HI��GI}~y }~�s{�x|Gw� � � ¾zÎJÐ Ñ½¿�HI}� {¾�Ò½¿:@,D®}³y?����HGtEúxiWGIDFHw�ku,x�H u @,�h�s��Hdf�@,��E«Hw�

u y?��fl�F��xn@,D/úFH«úFHw��m±u,{��0@?DF� ìWÞ y?� ×F×�í U t x��FD u {zy ��E�y.úhH�����y?�kp��XHk}XúhH%u,{|�0@,DF�§��H�f�@?��E«H?âYy?{g@,���
{�i x�D®}~HI�~y?vk}~xg@,DXHID®}~��H�{�Hw�õ����y?��p���{g@,�F��úh� � HI} � â��Hk} üúhHIí^x�HID�} u {��F�#f y?xn�h{�HüHwD���y?x��k@,D�úFHÙ{�iWGIvw��y?D®}�y u,H
úFHüvG@,�F{|Hw�F�õy?D�y {n@Fu,�hH_|T{�i GwvI�~y?D®}�y?u,HsúhH�ñEH*�®�,Hbú�y?Dh�õ�FD u {zy?�kE¢ybúxi Gw{|Hwvk}~��@?DF�wU�CEx|DF��x�vwHI�×úFx êp����y?�kp��
{n@,�h��úF�³��HXúFx�����@^vwx|HwD®}EHk}¶��H���HIvG@FE{�Fx�DFHID®}¶y�í,HIv�úFHI�E����y?�kp^�E�>@,�Åú�U ð { �Åy�úe@,DFvãúFx�� u y?��x }~xg@,D.úF�

Ó



�}ÇM�2È#����� L���É � L��%� �äüDKM����ýM� L��{N ýáÈ��J� � � � NDL ÌMýM�_�2é �{L � NDL üD�jý��MK �
ÎJÐFÑ�HI}RúF��Ò ì �©y } × Ã í HI}wf�@,��E�y }�xn@,D8úFHXv���y?�kE�H½@,�hí?Hw��}d@,�©úhH��MH�y?�>}~G½@,�hí,HI��}�H?U ý HIvwx vG@,DhúF�Fx|}
y?{n@?���:|§{zy§��� uFu ��HI����xn@,DËúh��ÎÇÐFÑ	Hk}�úF��Ò�U ý HI}�}~HT��� uFu ��Hw����xg@,D¢HI��}súFx|}�H�� y?D0@,�kE¢y?{|H�� u y �ü��y uFu @,��}
|X{�yã��� uFu ��Hw����xn@,DËy }�}�HwDFúF�hH¶ú�y?DF�ü{zy½E¢y�}~xnHI��H³D��Fvw{|G�y?x|��H U ý H u HIDFú�y?D®}�{zyXúhx�� u y?��x }~xn@?D«úhHRvIHw�ÙGk}�y }��
{�x|Gw�ÙúFG u HIDFú©úh�©���^�þ}BHGE«HãvG@,DF��x�úFGI��GKJ�{�HI�³GI}�y�}~�TH�m>vwx }~Gw�³úF�Å���^��}�HGE«H � � â�ú0@,D®}��rTsHI}���� ���Fxç�k@,D®}
u y?�þ}~x�vI�F{�xgHw��HGE«HwD®}Dfl�~y?u,x�{|Hw�wâhúFx�� u y?�~y x�����HwD®}d|�úFHI�T}�HGE u GI�~y }��F��HI�Rx|DeflGw��x�Hw�h��Hw��|KvwHw{|{�HI�RDFGIvwHI���~y x���HI�
|¥{zy�úFx|����@^vwx�y }~xg@,D8úFH¬{�i GI}~y }�ÎÇÐFÑ�U

û�@?���KúFH0vG@,{|{�x���xn@,Dh����� � ���P| Y Z [>[ ; » Ö^UÁÀ/î§Hä��â�{�i H�m u Gw��x�HwDhvwHÅPRC�Â N/x|DF��}~y?{�{|GwH.y?� t � t
y�E�HI���F��G0{|HË}�y?��m�úFH u �k@>úF�hvI}~xg@,D�úFH�ÎJÐFÑ D0@,�kE¢y?{|x���G6|1{zy u �k@>úF�hvI}~xg@,D�y }�}~HwDhúF�FH0HwD�}~HwDFy?D®}
vG@FE u }�H¶úFH¬{�iWy �F�k@,� u }�xn@,D8D��FvI{�Gwy?x���H?âhHID�f�@?DFvI}�xn@,D8úFH¬{�y�úFHwDF��x|}�G§úxiWGIDFHw�ku,x�H¬úFHI�³vG@,{|{�x���xn@,Dh��¾·àÇu,�F��H
L>U » ¿kU�ûYHI�T��Gw���F{|}~y }~�[E�@,D®}~��HID®}³�FDFHã��� uFu ��Hw����xg@,D©úF�ÏÎJÐ Ñ u @,�F�³{�HI�bvG@,{|{�x|��xn@?DF��vIHwD®}~��y?{�HI�R��� � ���
ì C��F�~N?N í D0@,D0vG@ E u y�}~xn�h{�H¶y�í?Hwvã�FDFHãy �F�k@,� u }�xn@,D.D0@?��E�y?{�H¶úhHã{�y/E¢y�}~xnHI��H§D��FvI{�G�y x���H U
ñ¶y?DF�K{�H8vwy?�v@�Æ�{�H.�
¼¬î ��H}f�@,�kE�H âi�FD�D0@,�>í,H�y �ªE«Gwv�y DFx��kE�HËúhHëf�@?��E�y }~xg@,D úF� ÎJÐFÑ Hw�þ}

u @?����xg�F{�H ì � �FHwN » yFâ � �hH�N » � í U�CE��m�GwDFHI��u,x|Hw�«y }�}~Hwx|D®}~Hw�«y?� á CRðþý HI}�y?� û C¶ý â�vwHëE«Gwvwy?DFx��kE�H
HwD0u?HwDFúF��Hw��y?x|}TD0@,D u y?�T�FDFHã��� uhu ��HI����xg@,D�âjE¢y x��b�FDFH�y?�0uFE«HwD®}~y }~xg@,D.úFHX{�y u ��@^úF�Fvk}~xn@?DÅúF�±ÎJÐFÑ�U
ñ¶y?DF�«vwH0��vIGwD�y ��xn@hâ���x³�FDFH u ��y?��H©úFH0úFGIvG@,DeàFDFHGE«HwD®}¢y${�x|Hw��â×{�Hw�K����y?�kp��¢{n@?�F��úF�Kx|DFx|}�xzy?{|HGE«HwD®}
vw��GwGw��{n@,����úFHË{�yÅv*@,{�{|x���xg@,D+úFHIí^x|HwDFúF��y?x�HID®} u {��h�{E�@F�Fx�{|Hw�ã���FHËú�y?Dh���FDFH u ��y?��H8�Fy?úF��@?DFx����FH âõHk}
u y?�þ}~x�vIx u Hw��y?x�HID�}x|T{�yMf�@,��E�y }�xn@,D¶úliWGk}�y }��õ{|x�Gw�IU ý @FE�E�H�{|Hw��}�HGE u �çúFH�f�@,��E�y }~xg@,D¶Hk}õúhHsúFx|���k@>vIxzy }�xn@,D
úFH¥vwHI�§GI}~y }~�§{|x�Gw�E��@,D®} u {|�F��u,��y?DFúF�§���FHK{�HX}~HGE u �§úFH�í^x|H�úFH¥{zy u ��y?��H¥úhH¥úFGwv*@,Deà�DFH*E�HID®}�âYvwHI�
GI}~y }~�b{|x�Gw�b��Hw��y?x�HID�}THIDFvG@,��H u ��GI��HwD®}��E{n@?���búFH¬{zy u ��y?��Hãúxi ��y?úF�k@,DFx|�~y }�xn@,D�U

CE�Ëá CRðþý â^� C àfP ð B!Hw�þ}�{�iWHVm u GI��x�HIDFvwHT{zyhE«x�Hw��m«y?ú�y u }~GwH�|¬{zyhE�HI���F��HRúFHI����Gw��@?D�y?DFvIHw��ÎÇÐFÑ
HI}�Ò¥U � @,�h}~H�f�@,x��Iâ {�Hw�õú0@,DFDhGwHw��HVm^}~�~y���}~HI�×úFHI�ivG@?{�{�x|��xg@,DF�YCE� � CR�v| Y Z [>[ ; » À?N§î¬Hä�(HI}�| Y Z [>[ ;
L?N,NXî¬Hä�;Dxi�@,D®} u y ��HwDhvG@,��H u Hw��E«x��fúFHRvG@,Dhvw{��h��H�|ã�FDFHEy?�0uFE«HwD®}�y�}~xn@?D%@,��|X�FDhHEúFxgE�x|D^�>}~xn@?D«úhH
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HI} u��¶u | Y Z [>[ ;�L?N,N�î¬Hä� u y?�ü{zy¬vG@?{�{zy?�A@,��y }~xg@,D t)� C¶á E�@,D®}~��HID®}����xi x�{dH�m>x|��}~HR�FDFHRúFxgy Gw��HwDFvIH
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p-Be 450 GeV 2.1 < η < 2.65
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}~HIDFúF�FH¬{n@?���Ùúxi �FD.��vIGwD�y ��xn@ u �h��HGE«HwD®}³��y úF��@,Dhx����FH�@F�F��Hw�þí,GwH u y?�b{�y�vG@,{|{zy �j@,��y }~xg@,D«ß�C�Ó × ú�y?Dh�
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ê~�µÅj"���� Ä ë á + á³H u ��Gw��HwD®}�y }�xn@,D+úF�1úe@,�0�F{|H��~y uhu @,�þ}6�lÐ��	��E«Hw���F��G����F�6�lÐ��	�§v*@,����Hw� u @,DFúFy?D®}ãy?�
f�@,DFú.ú0@FE«x�DhG u y?�³{zy�úhGw��x|D®}~GGu?�~y }�xn@,D.úFHI�N� � ì ¼h�©N?O í U
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û:iWy?�0u E�HID�}~y }~xg@,D%úhH8{�i GI}~��y?D0u,Hk}~G�Hw��}K{�iW�hDFH¢úFHI� u ��H*E�xgHw��Hw����xnu,D�y�}~�F��Hw��úF���
¼¬î����Fx�y�GI}�G
u ��@ u @,��GwH ì áTy?f × L í Uiûçy>f�@,�kE¢y�}~xn@?D%úFHI������y?��p��KGI}��~y?Deu,Hw����Hw��y?x|}/f y�í @,��x|��GwH¢ú�y?DF�¥�FD u {zy?�kE¢y©úhH
����y?��p���Hk}�úFH%u,{��e@,DF� u y?����y uFu @,��}{|Å�FD u,y t¢��y úF��@,Dhx����FH?Uõñ¶y?Dh���FD u®y?t¢��y?úh��@,DFx|���FH?â x�{�f y?�h}
f�@,�F��DFx��üHwD®í^x��k@,D�Â?N,Nb�0Hä� u @?�F�Ùvw��GwHI�Ù�FDFH u y?x���H b b U�ï¶��ú�y DF�b{�HE�_¼¬î¥â>{�y�����E«GI}���x�HRv��Fx���y?{�HRHw�þ}
��HI��}�y �F��GIH?â®vwHb���Fxh��Gwúh�Fx|}�{�y�E¢y ����Hbúh�«����y ��p��:| » Â Nh�ÅHä��U®û�i GwDFHI��u,x|HbDFGwvIHw���~y?x|��H u @?�F� u �k@>úF�hx���H
�FDFH u y?x���H b b DliWHI��}³y?{g@,���s���FH§úFH�À,N?Nb�ÅHä��UFñEH u {|�F�wâ>{zy���G�y?vk}~xn@?D u ��@^úF�Fx|�~y?D®}��FDFH u y?x|��H b äb u y?�
fl�F��xg@,D úFHÅúhHw�)m©u,{|�0@,DF�KúFHkí>x|HwD®}Ëúe@FE�x|D�y?D®}~H u y?����y uFu @,��}�y?�(v�y?DFy?{³úxi y DFDFx��hx�{zy�}~xn@?D úFH0úFHw�)m
����y?��p�� ì S�x���Ó�Â í U�CEx|DF��xìâl@,D+�*i y }�}~HIDFú3|6@ �F��HI��í,HI�X�hDFH u ��@^úF�Fvk}~xn@?D1úxiW�®� u Gw��@?DF� u ��@ u @,��}�xn@,DhDFHw{|{�H
|¥{�Hw�h�bvG@,D®}~HID��©HwD0����y?�kp^�TGI}��~y?Deu,Hw�IU

ûçHI�¢HVm u Gw��x�HIDFvwHI�¢ß1C�ÓFÖ/HI}ËPRC�ÂFÖ±@,D®}�E�HI���F��G©{�HI����y uFu @,��}���úhH u �k@>úF�hvI}~xg@,D úFH>��y ���F@?DF�
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s>ega/jie�Ö�h�oZb�dcdcbm_kbmj`e�s>efh`acb�_>egrkd�j`b�|"¯ ÛQ� Ó�j`e�_4h`acb�w�och`]�r8_kbx��j`]�rk�v�xb^d�o�_k{ » rkh`b�s>ega�jietjh`��r4b�_4bÒ egh`d:w^b^egn@Ókj���ev��b���dch`_4b���{�oqegr	o/s"b^acs"b^r4_kh`w�nkjieghacb�efn��@_kb�n��8egn4ocacb^d l » ��nka:b7¥ ~ ¥�p ~U rIw^egaZefw�oZ{�achdcb1_kb1j`eMÔt�%ÔtbsÔ�egr4h`y^a:bmjb^dLÖfega:hie4Õkjb^d�� 3R Ó�� 3� Ó�� 3S Ó�b^rzska:]vu:b�oZegr	oxj`bsÖgb^w�oZb^n4a�_4b
s�]gdchoch`]�r8acb�jiefoch/Ò Ë× � 3 Ó�_4{ » rkh9_kegrkd�j`bmac{%Ò�{�acb�r�och`b�j�_knzw^b�r�ocacb�_kb�Ôtegdcd:b1_kb1jie�skegh`a:b ~ |$e�d:��Ô�{�ocach`b
eg�^h/Ô�n4oZegj`b�b^r	oZacef�ir4b���� 3���X���Z� ¿ Í ~ |$e d��6Ô�{�ocachbQ_kbQj`e w^]�jj`h`d:h`]�r¡b^r	ocaZef�`rkb���� 3S R

Æ
¢�� ¿ Í ~\- hrkdch

j`b�d�aZefsks�]ga:o�5�7 Ê 5 ¶ ½ 2 3 ¾ Ó"_k]�r	o�jb^d�d:h`��r4b^d É Ê Ë dc]�r	o�a:b^jievoZh/Ò�d�egn��UÖfegach`e4Õkjb^d 2 3� b�o 2 3S Ó�_k]gh/Ö�b�r	o
_k]�rkw1��oZa:b�{��	egn��z£@j��¤n4rkhoc{ ~�¥ h`r>egjb0Ô�b^r	o{Ó�dch9jb^d�_kb�n��Ks>ega�oZh`w�nkj`b�d�dc]gr�o�{%Ôthdcb^dx£�_kb�d�s"]�d:hoZh]�rkd
_kh��{^a:b^r	oZb�d.b�ovÝf]�n�_kb�d.h`r4d:oqefr�ocd._kh���{�acb^r	ocd0Ó4jb�acegsks"]�a:o.5�7 Ê 5 ¶ ½ 2 3 ¾ _4{ » rkh�eeÖgb^w�jb^d\d:h`��r4b^d._kb 2 3R_k]�h�o���ocacbx_kh��{^a:b^r	o/_kbxj¦��nkrkh�oZ{4Ó�dZegn6Ò�_>egr4d/jb�wAegd§]�¹�j`b�d�_kb^n¨��w^]�r	oZa:h8Õkn�oZh`]grkd�d^�¤egrkr�nkjb^r	o ~|���{�ocnk_kbQ_4n©d:�¨d:ocy0Ô�b(ª Ë¬« e{�oZ{Qa:{Aegjh`d:{^b(skega�j`ew^]gj`jie)Õ�]�acefoZh]�r ��®N- P^ÓGj]�acdt_kbQw^]gj`j`hO¯
dch]�rkd - n°[ - n@± ²Z³´³ Ú ¸e·�µ�¶ b�Ü Þ·- _>e µ�· b%à ~�¸ rtdcnks4s�]�dcegr	o\¹�nkb�j`b�d}_4h`d:ocach/Õkn4oZh]�rkd9_kb�dGs"]�d:hoZh]�rkd
b^d:s>egw^bº¯»ocb0Ô�skd�_kb�d�s>efa:oZhw^nkjb^d§_>egr4d�j`bxw�b^r	oZa:bm_kb�Ô�egd:dcb�_kbmj`e1s>egh`a:b�]4Õ�{�h`dcd:b^r	o�£tnkrkb�j`]�h,��egnkd�¯
dchb^rkrkbm£toZa:]�h`d�_kh8Ô�b^r4dch`]grkd0Ó°h`jNb^d�o�s"]�dcd:h8Õkjb�_���b��¨ocaZeghacb@�¦¼1� 3R�½�¾ � ¿ ��� 3R¦½º¾ ½¿ª ¾ Ë � 3R�½�¾ ½ « ¾ � ¿ Ë�À 0¤Á
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��� �"!$#&%I'N)Ä�+ ¸ rQÅ>egn�o{Ó(Ò�]�rkw�oZh`]grkd�_4bmw^]gacac{�jiefoch`]�r@skh]�r�¯»Æfef]�r(5R½ 2�3 ¾�~"- nUÔthj`h`b�n�b�o�b^rVÕ>efd0Ó°j`b�d
aZegs4s�]�a�oZd§5�7�½ 243 ¾ dcn4a�5 ¶ ½ 243 ¾ w�]�aca:b^d:s�]�r4_>egr	o�efn���Öfegach`e4Õkjb^d 243R¦½º¾ Ó 243� �Ç��� b�o 243S R

Æ
¢ Þ·- _>e µ4· b%à ~

¸ rId:nksks"]�dZefr�o�¹¨n4b�j`b�d�skh`]grkd�b�o�j`b�d�Æveg]�rkd�dc]�r	o�{%Ôthd�b�rVÔt�%Ôtb�oZb%Ôtskd%Ó�]�r(]�Õ4oZhb^r	o�� �´È Ë� Ø � ¿ÊÉ 0¤ËoÒyÔ]Ó,b�o�b^rdcnks4s�]�dcegr	o�¹�nkb�j`b�d�s4h`]�rkdxb�omjb^dxÆveg]�rkd�dc]�r	o�{0Ô�h`d�s>efa�_kb�n��Kdc]gnkacw�b^dm_4bÔt�%Ôtb@ace´�g]�r@Ó}]�rV]4Õ4oZhb^r	oI��Ì�È Ë Ì Ø � ¿ À 0�ÍiÒyÔMÝfw ~ ÑÎ]gnkatj��¤hrkd:oZegr	o{Ó�h`j�r��¤b�d:o�s>efdts"]�dcd:h8Õkjb8_4b
dc{�s>egacb�a\jb^d}w^]�r	oZa:h8Õkn�oZh`]grkd����´È Ë � Ø � b�ox� Ì�È Ë Ì Ø � ~ |$b�d.egd���Ôt{�oZachb^dKÔtb�dcnka:{^b�d\dc]gr�o\_k{�ocb^a+Ôthrk{^b�d
s>ega�j`e�w^]�ÔuÕ4h`r>eghdc]�r�jh`rk{^egh`a:bu¼>¼1� 3 ¿ÐÏvÑºÒ �ÇÓ�� ½�¼1� ËMÔ ÑºÒ �ÇÓ�� ¼1Ì ¾º~
�egrkd�w�b�o:oZb\ocÅky^d:b4Ógjb^d"Ò�]�rkw�och`]�r4dÎ_kb\w^]�a:ac{^j`efoZh]�r§W ËmÕ Ó W Ë Õ Ó W Ë�Õ b�o�W Ë Õ dc]�r	o9w�]�rkd:ocacnkh�oZb�d
b�o/{�ocnk_kh{^b^d ~ |���b��¨ocb^rkd:h`]�r8dcs>efoch`]f¯¦oZb%Ôts"]�acb�j`jb�_kbxjie1d:]�nkacw�bmb�d:o/b��¨oZaceghocb ~ |,b^d/h`r	ocb^aZefw�oZh]�rkd§_>egr4d
j¦��{�oZefo » r>egj¨dc]�r	o9{�oZnk_4h`{^d ~ |,b�d�egd��6Ô�{�ocachb^dEj]�acdN_kbGj¦��{0Ô�h`dcd:h`]�r�rk{�w^b^d:dch�oZb^r	o9n4r�skj`n4dE��acegrk_mr4]�ÔuÕka:b
_���{%Ö�{�rkb0Ô�b^r	o�s�]gnka§��oZa:bx{�oZn4_kh`{�b^d ~
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�egrkdGw^b�wqÅkegskhocacb)Ó¨]grëskac{�dcb�r�ocb�j`b�dGd:{^jb^w�och`]�r4d\dcn4aGjb^d\{9Ö�{�rkb0Ô�b^r	oZd\b�o.d:nka\jb^d}s>ega�oZh`w�nkj`b�dG¹�nkhÖ�]�r	o§��oZacb�egrkegj�¨dc{�b^d�s>efa�jiemoZb�wqÅkrkh¹¨n4b�_4b�j¦��h`r	oZb�a+Ò�{^a:]�Ô�{�oZa:h`b ~ |,b^d§w�]�j`jh`dch]�rkd - n°[ - n8£�± ² ³´³ ÚÐgµ�µm¶ b�Üòw^b^r	ocaZegjb^d�]�r	o.{�oZ{�efr>egj�¨d:{^b^d ~k-x» rë_kb�w�]�rkd:ocacnkhacb�jb^dKÒ�]�rkw�och`]�r4d\_kb�w�]�aca:{^j`efoZh]�r�W ËzÕ ÓW Ë Õ Ó W Ë(Õ b�oÎW Ë Õ Ó¨j`b�d\s>ega�oZhw^nkjb^d$W3Ó W@Ó Õ Ó Õ ]�r	o.{�oZ{�d:b^jb^w�och`]�r4rk{^b�d ~ 
�b�skjnkd\jb^d}skac]�s4ach`{�oZ{�d
_kb^d§_kh���{�acb�r�ocb^d/s>eghacb^dwÒ�]ga:Ô�{^b^d�]gr�o/{�oZ{x{�ocnk_kh`{�b^d ~

óOñ�ô õO÷pü9û§öIø�ú9þm�oô�ÿ�ûAôý÷.÷s÷§�oûAö û§�zø"ô
|Ne�d:{^j`b�w�och`]�rz_kb�d�{9Ö�{�rkb0Ô�b^r	oZd�acb�s�]�d:b�dcnkaxjie�w�b^r	oZacegj`h�oZ{4Ó�j`b�o��¨s"bt_kb�_k{�w^jb^rkwqÅkb%Ôtb�r	o{Ó$b�o�jie

s�]gdchoch`]�r�_kn]Ögb^a�oZb���s4ach8Ôteghacb ~ø}ùú�%¨û�ü´#&ù>ý ��ü´þ@%	ütý %�üºÿ��9%��$%��$þ�ú	ý�%¨ûÎú��$%��%�û"ü@+
|$b�_k{�ocb^w�oZb^n4a ��®N- P s�]�d:dcy�_>egr	o�nkrQ�gaZegrk_(rk]�ÔuÕka:bm_kb�d:�¨d:ocy0Ô�b^d�_kb�_k{^w�j`b�rkwqÅkb0Ô�b^r	o l oZa:h`�f¯

��b^aZp9Ó$h`j�Ò egn�o�d^�¤egd:dcnka:b^a�¹�nkbëjb^d�{%Ö�{�rkb0Ô�b^r	ocd�egh`b�r�om{�oc{ëegw�¹¨n4h`d�e{Ögb^w�j`bOÔ��0Ô�btd���d�oZy%Ôtbë_4b�_k{º¯
w^jb^rkwqÅkb%Ôtb�r	o ~ ÑÎ]�nkaGw^b�ocoZb�egr>egj���d:b4Ó�]�rëd:{^jb^w�och`]�r4rkb�jb^dG{%Ö�{�rkb0Ô�b^r	ocd�w^b^r	ocaZegn�� l » ��nkacb�B ~~¸ p�s"]�nka
d^�¤egdcd:nkacb�a1_��¤eeÖg]�h`amnkrMrk]�ÔuÕ4acbë_���{%Ög{^rkb%Ôtb�r	oZd�dcn
	�dZefr�o ~9¸ r�b���b�o1wf�¤b�d:o�j`]gacdm_4b^d1w^]gj`j`hdch]�rkdxj`b�d
skj`n4d\w^b�r	oZaZefj`b^d�¹�n���b^d�o§skac]¨_knkh�o.jb�skjnkd.��acegrk_�rk]�ÔsÕkacb�_4b�s>ega�oZh`w�nkj`b�d\s>efa.{%Ög{^rkb%Ôtb�r�o ~ U a0Ó4s"]�nkaÒ egh`a:b�rk]goZa:b�{�oZnk_kb)ÓÎhj�b^d:omrk{^w�b^d:dZeghacbë_��¤e{Ö�]�hamjbtskjnkd�_kb�s>efa:oZhw^nkjb^d�s�]gdcdch/Õkj`b�j`]gacd�_��¤n4r�Ôt�%Ôtb
{%Ög{^rkb%Ôtb�r�o�wAefa/w�b^w�h,��]�nEÖgb^acr4b�jb�dch`�gr>egj�]�Õ4dcb^aYÖfe4Õkj`b�skega§j¦��h`r	oZb�a+Ò�{^a:]�Ô�{�oZa:h`b ~|$b/d:�¨d�oZy0Ô�b�_4b�_k{�w^jb^rkwqÅkb%Ôtb�r	o�_kb/rkh/ÖgbAegn · l |$b9Ö�b�j ·x® a:h`����b�aqp�{�oZegho}n4och`jh`dc{�j]�acd�_kb/jie�ska:h`d:b
_kbë_k]grkrk{^b�d�e » r _4bMÖ¨h`dcnkegj`hdcb^a�j`b�dmw^]gj`j`hdch]�rkdxb^rMjh`��rkb ~�� b^j`n4h�¯�w�h\e8sknMh`rk_4nkh`a:b�nkr�Õkh`egh`d�_>egr4d
j`b�d�{%Ög{^rkb%Ôtb�r	oZdxb^rka:b^��hd:ocac{^d ~$� b�nkj`d�jb^d�{9Ö�{�rkb0Ô�b^r	oZdxrk]grXÕkhieghdc{�d�dcb�ac]�r	oxska:h`d�b^rzw^]�Ô�s4ocb ~� b�d
{%Ög{^rkb%Ôtb�r�ocd�d:{^j`b�w�och`]�rkr4{^d§w^]�a:acb�dcs"]�rk_kb�r�o�£1nkrkbxw^b�r	oZaZefj`hoc{�_kb µ ¯ ¸Aµ��ë~|Neë_4h`d:ocach/Õkn4oZh]�r(_4b^d�oZacegw^b�d�wqÅ>ega:��{^b�d�b�d:o�a:b^ska:{^d:b^r	oZ{�btd:nka�jie » ��nkacb�B ~/¸�~ |$eëw^b�r�ocaZegjhoc{�b^d�o
_k{ » rkh`b�s>efa9j¦��{�oZn4_kb§_kb^d�_khd:oZa:h8Õkn�oZh`]grkd�_kb.ocaZegw�b^d�wqÅ>ega:��{^b�dG_>efrkd�j`b�_k]�Ôteghrkb\b�rtskd:b^nk_4]f¯�acegskh`_4hoZ{
; �$; � µ4~ B�b�oNs�]gnka,j`b�dNskega:och`w^n4j`b^d,s4ach8Ôteghacb^d�
 �\- � · w%Ô ~ |,b�dN_4h`d:ocach/Õkn4oZh]�rkd,_kb�d,oZaZefw^b^dNwqÅ>ega:��{^b�d
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�h`d�oZach/Õkn4och`]�r�_kb�d/ocaZegw�b^d§wqÅ>ega:��{^b�d l������ p._kb�d/{9Ö�{�rkb0Ô�b^r	oZd�j`b�d/s4j`nkd�w�b^r	oZacegn�� ~

��� �"!$#&%åÄ�)���+ � b^w�och`]�rMb�	�wAegw�bëb^r�Ò�]�r4w�oZh]�r _kn rk]�ÔuÕka:bë_kb�ocaZegw�b^d�wqÅkegac��{�b^d1_kb�d�{%Ög{^rkb%Ôtb�r	oZd
- n°[ - n £ ± ² ³´³ Ú Ðgµ�µ�¶ b�ÜÊ_kb�Õkh`egh`dLÔthrkh8Ô�nEÔ ~ |$e�w�b^r	oZacegj`h�oZ{1b�d:o�_k{ » rkh`b�s>ega�acegsks"]�a:o�£@jie
dcb�w�oZh]�r@b�	�wAefw^bxoZ]goZegj`b Þ�� egj µE¸ Ó � egj µ�Ð Ó - _>e µ�· Ò à ~
_kb^d�{9Ö�{�rkb0Ô�b^r	oZd�_kbXÕkh`egh`dRÔthrkh8Ômn Ô s�]gnkaëj`b�d�w^]�jj`hdch`]grkd - n°[ - n6£ ± �! � Ú ¸e·�µ�¶ b�ÜÚb�o�£
± �! " Ú Ðgµ�µ�¶ b�Üñdc]gr�oErk]�a+Ô�egjh`d:{^b^d$s>efaEj`b�dÎa:{^d:nkjoZefoZdN_kb^dÎdch/Ô�nkjievoZh`]grkd ~´¸ r�b���b�o{Óvjie§_kh`d�oZa:h8Õkn4och`]�r
_kb^d�oZaZefw^b^dmwqÅ>egac�g{^b^d1bº�¨oZaZefhoZb�dm_kb�dch8Ômnkjiefoch`]�r4d7Õkegdc{�b^d1dcn4a�j`bt��{^rk{�aZefocb^nka$#&%(')% T�¶ s"b^n4o1��oZa:b
w^]�Ô�s>ega:{^bze{Ö�b�wjb^d�s>efaZe4Ô�y�ocacb^d@_���h8Ô�s>egw�o�_k{�oZb^a+Ôthrk{^d�s"]�nka@w�ac{^b�a@w^b^d@{9Ö�{^r4b0Ô�b^r	oZd Þ*� egj µE¸ Ó� egj µ�Ð Ó - _>e µ4· Ò à ~�� n4a}j`e » ��nkacb�B ~lÐ Ó	dc]gr�o\_k{ » rkh`d}j`b�d}_4h��{^acb�r	oZd}_k]�Ôtegh`rkb�d�b^r�w�b^r	oZacegj`h�oZ{§s"]�nka�j`b�d
w^]�jj`hdch`]grkd - n°[ - n8£ ± �! " ¿�Î Í�Í ¶ b�Ü ~ø}ù��,+.-A��ü´��+"û/�N!/0"%�#&üA%213�N#v�4� ùk� #&%z+5�rkb�dc{�j`b^w�oZh]�r8d:nka/jie1s�]gdchoch`]�r�_4b^dxÖgb^a�oZb��8ska:h8Ôtegh`a:b^d._4b^d/{%Ö�{�rkb0Ô�b^r	ocd�b^d�o�b���b�w�oZn4{^b�£76 Î Àw0Ô¬jb9j`]�r4�/_4b}j���e&�4b�_kn^Ò eghdcw^b^egn�_k]�r	oNj¦��]�ach��h`rkbÎb^d�o » ��{�b\egn�w^b�r	oZacb}_kb�jie ® Ñ ��~v¸ r�b���b�o{Ó&j¦�¤egw^w�b^s�¯

B µ



��á98�ázênîwë�ðBè�ê�J@ê C ä3è�ê�íBðWîwë�å�F�éqíBèKíBðpåzë�è�îwë�åzäIðBè�ê�: F"é�íBèKíBðpå
oqegr4w^b�_kn�_4{�oZb�w�ocb^nka§wqÅ>egr4��b�e{Ö�b�w�j`ems"]�dch�oZh`]gr�_knQÖgb^a:ocb��@s4ach8Ôteghacb4Ó	b�o�j¦��h8Ô�s>egw�o\d:nka�jie^Ò�]�rkw�oZh`]gr
_kb�w�]�aca:{^j`efoZh]�rzb^d:omh8Ô�s�]ga:oqefr�o^Ö¨hie@jie@oZb�wqÅkrkh`¹�nkb�_kn�Ô�h��4eg��b ~ U rw^]�r4d:oZa:nkho�j`b�_k{�rk]�Ô�h`r>efocb^nka
_kb�j`e7Ò�]�r4w�oZh]�r�_4b�w^]�a:ac{�jiefoch`]�r�b^r�Ô�{^j`egrk��b^egr	o\_kb�d.{%Ög{^rkb%Ôtb�r	oZd�_kh���{�acb^r	ocd ~>� h�j¦�¤egw�w^b^s�oqegrkw�b�_kb�d
{%Ög{^rkb%Ôtb�r�ocdGr��¤b�d:o}s>egd�dch/Ôthjieghacb)ÓvjbwÕka:nkho�rkb§d:b^aZe�s>efd}w�]�aca:b^w�oZb0Ô�b^r	o}{%Öfegjnk{�b�o}hrk_knkhaZe�nkrOÕkh`egh`d
dcnka/jiezÒ�]�rkw�oZh]�r8_4bmw^]gacac{�jiefoch`]�r ~;� ]�rkd:h`_k{�ac]�rkd�_kb^n¨�({9Ö�{�rkb0Ô�b^r	oZd�_k]�r	o�jb^dAÖ�b^a�oZbº�(s4ach8Ôteghacb^d§d:b
oZa:]�nEÖ�b�r	oëegn¨��_kb^n¨�¡b��¨oZa:{0Ô�hoZ{�d�_kb@jie ® Ñ ��~ |,]�a:d�_kb8j`eQw^]�r4d:oZa:nkw�och`]�r¡_knñr¨nEÔt{�aZefocb^nka%Ó9h`j\�
egnkacetnkrQ�gaZegrk_8rk]�ÔuÕ4acbm_4bms>eghacb�d�£OÒ efh8Õkjb 2�3 ~ U a�j`b�_k{^rk]4Ôthr>efoZb�nka/w^]�rkd�oZa:nkho�e{Ö�b^wmw^b^d�_kb^n��
{%Ög{^rkb%Ôtb�r�ocd�egnkaceEÓ°egn8w^]�r	oZacegh`a:b4Ó>s"b^n8_kb�skegh`a:b^d�£�Ò egh/Õkj`b 2�3 b�o�nkrkb�¹�n>egr	oZh�oZ{xskj`n4d�h/Ôts"]�a:oZegr	oZb
£1Å>egn4o 243 ~ |$euÒ�]�rkw�oZh]�r�_kbxw^]�a:ac{�jiefoch`]�r�Ô�]�r	oZa:b^aZe1nkr4b�j`egac�gb�w^]�a:ac{�jiefoch`]�r�s"]�dch�oZh~Ö�bx£uÒ egh8Õ4j`b 243 ~

� {�j`b�w�oZh]�r Ü}egj`b�nkapÔ�h`r Ü}egj`b�nkawÔtev�¸ T Õ ~ #/hoZd ¸ B ¯Ð T Õ ~ #�h�oZd�_ ¸ Ýf_¨� B ~¤µ ¯· 
 �\- l w0Ô�p ¯ ·Â < _ ¸ Ýf_¨��skh`]�r4d Ð�~¤µ ¯
B < _ ¸ Ýv_��@Æveg]�rkd Ð�~¤µ ¯
� < _ ¸ Ýf_��@s4ac]goc]�rkd ¯ Ð�~¤µ Ð¨~�µ� Ñ l ¶ b�Ü^ÝfwAp µ4~ Â ¸g~/¸Ö = ¯ µ4~ B µ�~ B> ù@?Îý�%¨ùk!6Ä,)��>+,P§{^d:n Ôt{x_kb�d§dc{^jb^w�oZh`]grkd§_kb^d§ska:]goZ]�r4d/b�o/_kb^d/egr	oZhO¯�ska:]goZ]grkd ~

óOñBA CPÿ�û§��ø�úED8öGF\ø�ú%þ�� ÿ�ûAôIH�ùrþ^ø�þ��]ôýûwø ÿ�ûAôJF��zø�úEK
H�ùrþ^ø�þm�oô
|$b�d§w^ach�oZy�acb^d§_kbxd:{^j`b�w�och`]�r@dc]gr�o/a:{^dcnEÔt{�d�_>efrkd§j`b�oqe)Õkj`b^egn8B ~/¸g~U r8dc{�j`b^w�oZh]�rkrkb�j`b�d/ocaZegw�b^d�eA��egr	o�{�oc{ma:b^w^]grkd:ocacnkh�oZb^d�e{Ö�b^wmnkr�Ô�h`rkh/Ô�n Ô?_kb ¸ B�s"]�h`r	oZd/_>egr4d

jie ® Ñ � Ó"e » r@_���{%Ö¨hocb^a§j`b�s4Åk{^rk]4Ôty�rkb�_4b�_4{^_k]�nEÕkj`b%Ôtb�r�o§_4bxocaZegw�b^d ~5�rkb�d:{^j`b�w�och`]�r1d:nka�j`b.rk]4ÔuÕkacb\_kb�s�]gh`r	oZd9d:b^a+Öfegr	o}£�wAefj`w^n4j`b^aEj¦��{^rkb�ac��hb\_k{�s�]�d:{^b§b^d�oGegskskjh`¹�nk{^b
b�o » ��{^b§£xB�s"]�h`r	ocd�e » r1_��¤b�d:oZh/Ôtb�aEw�]�aca:b^w�ocb0Ô�b^r	o�jie/skac]4Õ>e4Õkhj`hoc{�_��¤h_kb^r	och » w^efoZh]�rm_kb�d9s>ega�oZh`w�nkj`b�d ~� b�o:oZbQska:]�Õ>e4Õ4h`j`h�oZ{@b^d�o�_k{�oZb^a+Ôthrk{^b(b^rÌÒ�]�rkw�oZh]�rV_kb(j¦��{^rkb�ac��hb(_k{�s�]�d:{^bIb�oë_kbQj`e ach��h`_4hoZ{ ~ |$e
ach��h`_kh�oZ{}b^d�oGjb.aZefsks�]ga:o9_kb§j��¤h/Ôtskn4j`dch]�rxoZ]goZegj`b.d:nka�jie�wqÅ>efac��b�_kb§j`e�oZacegw^b ~L� b/w^egj`w�nkj4b�d:o}_��¤egn4oZegr	o
skj`n4d�s4ac{^w�h`dx¹�nkb�jb1rk]�ÔuÕ4acb�_kbts"]�hr�ocdxeA�	egr	o�{�oZ{�n4oZhj`hdc{�s"]�nkaxwAefj`w^n4j`b^axj��¤{�rkb^a:��h`b1_k{�s�]gdc{^btb^d�o
{^jb%Ö�{)Ó@Ôtegh`d�n4rKw�]�Ô�skac]�Ô�h`d�_k]�h�o���ocacb1oZa:]�nEÖ�{�b�r�ocacb�j¦��b�	�w^egw^h�oZ{�_���h`_4b^r	oZh » wAefoch`]�rIb�oxj`b�r4]�ÔuÕka:b
_kbxs>ega�oZh`w�nkj`b�d.s>ega§{9Ö�{^r4b0Ô�b^r	o ~
�b�s4j`nkd%Ó¨s"]�nka�d���egd:dcnka:b^aG¹¨n4b�j`b�d�s>ega:och`w�nkj`b�d}s4ac]eÖ¨h`b^r4rkb^r	o._4nRÖ�b�a:ocb��tskach/Ô�efh`acb)Ógnkr4b�w�]�nksknka:b
dcnka/jie�_kh`d�oqegr4w^b�_kbmskjnkd/w^]�nka�oZbmegskska:]�wqÅkbmegnUÖgb^a�oZb��(ska:h8Ôtegh`a:b4Ó>
 �\- � · w0Ô]Ó°b^d�o�egsks4j`h`¹�nk{�b ~� b�o:oZbxw^]�n4sknkacbxs"b^a+Ôtb�o�_4b�d���ev��acegrkwqÅkha�_kbxjiezÔ�e´u:]�ach�oZ{�_4b^d/skac]goc]�rkd§dcb�w^]�r4_>egh`a:b^d ~

B ¸
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��� �"!$#&%@Ä�)`*�+ ¸ rkb�ac��hb�_k{�s�]gdc{^b�b^rRÒ�]grkw�och`]�rt_kb�j��¤h/Ôts4nkj`d:h`]�r�oc]goqegjb ~�¥ h��nka:b^d l e	p9b�o l Õ>p}s"]�nka�j`b�d
skac]foZ]�rkd�acb�dcs"b^w�och/Ögb0Ô�b^r	o�e{Ögefr�o�b�oxegs4acy^d�w^]�nks4nkacb�d ~,¥ h��nka:b^d l w´p§b�o l _°p�s"]�nka�jb^d�egr	oZh�¯»skac]foZ]�rkd
acb�dcs"b^w�och/Ögb0Ô�b^r	o�e{Öfegr	o§b�o�egs4acy^d§w�]�nksknka:b^d ~

U r8dc{�j`b^w�oZh]�rkrkb�j`b�d�ska:]goZ]grkd�skega�j��¤hr	oZb^a+Ôt{�_>eghacb�_kb�j¦��{^rkb�ac��hb�_4{^s"]�dc{�bm_>egr4d�j`e ® Ñ ��~�- Ö�b�w
nkrkbëw�]�nkskn4acb@£ Ð < ¼rß	B ~ Â B � _kb^d1s4ac]goc]�rkd1dc]gr�o�dc{^jb^w�oZh`]grkrk{^d l » ��nka:b@B ~D· p ~ 
�b^d1s4h`]�rkdmb�o1_kb�d
Æveg]�rkd.s"b^n6Ö�b^r	o/h`r4_knkh`a:b�nkrkb�w�]�r	oqe4Ô�h`rkefoZh]�r�d:nkskskj{0Ô�b^r	oqeghacb)Ó4_@Mkbx£�j`emska:]´��h/Ôth�oZ{�_4b^dpÕ>egr4_kb^d ~|,b^d/w^]�nks4nkacb�d�dcnka/j¦��{^r4b^ac�gh`bx_k{^s"]�d:{^b�_>efrkd�j`e ® Ñ � d:nka�jb�r4]�ÔuÕka:b�_kb < l <ON Î p._kb^d�skh`]�r4d�b�o
dcnkaGj`b/rk]�ÔuÕ4acb�_4b < l <PN Î p�_kb�d.Æveg]�rkd.egh`rkd:h°¹¨n��¤nkr4b�dc{�j`b^w�oZh]�rëdcn4a\j`b�d\h/Ôtskn4j`dch]�rkd l µ�~ Â � Ñ �¸�~~¸m¶ b�Ü^Ývw´p\b�o/d:nka§jie�aZefskh`_kh�oZ{ lRQ = Q � µ4~ Bgp\dc]�r	o�egskskjh`¹�nk{�b^d Þ�- _4j µE¸ à ~

- ska:y^dxoZ]�n4ocb^dxw^b�d�d:{^jb^w�och`]�r4d0Ó�j��¤h/Ôtskn4j`dch]�r(ocaZegrkdYÖ�b�acdcbOÔ�]&�gb^rkr4bt_kb�d�s4ac]goc]�rkdxb^d�o�_4b µ�~ � µ �
¶ b�Ü\Ýfw4Ó´w�b^jj`b9_kb�d�egr	oZhO¯�ska:]goZ]grkd,b^d�oE_kb µ4~ � ·�µ/¶ b�Ü^Ýfw ~ |,b�dÎ_khd:ocach8Õ4n4oZh]�rkd,b^r�h8Ô�sknkjdch`]gr�oZacegrkd+Ögb^a:dcb
b�o§b�r8acegskh`_4hoZ{�ac{^d:nkjoZegr	oZb�d�d:]�r	o�a:b^ska:{^d:b^r	oZ{�b^d�d:nka§jie » ��n4acb�B ~ Â ~

|$b�d�d:{^jb^w�och`]�r4d^Ò efhoZb�dxdcnkaxj`b�dmefr�och�¯»skac]goc]�rkd�d:]�r	ombº�kefw�oZb%Ôtb�r	omjb^d^Ôt�%Ôtb�dx¹¨n4btw�b^j`jb^d\Ò egh�oZb^d
dcnka}j`b�dGs4ac]goc]�rkd\skegaGd:]�nkw�h�_kb/w^]gÅk{^a:b^rkw�b�j`]�a:d�_kb�j`e�w�]�ÔtskegaZeghdc]�r�_kb�dIÒ�]�rkw�oZh]�rkd}_kb�w�]�aca:{^j`efoZh]�r ~
� b^n4j`b�j`eëw^]�nks4nkacb�w^]grkw^b�acr>egr	o�j`bmdch`�grkb�_kb�d�skega:och`w^n4j`b^d�_kh��y^a:b4Ó�w�b^jnkh�¯»w^hE{�oqegr	oxs"]�dch�oZh~Ò�s�]�n4a�j`b�d

B Ð
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��� �"!$#&%�Ä�)�'$+�|$e » ��nka:b l e	p�acb�skac{�dcb^r	ocb�jie�_khd:ocach8Õ4n4oZh]�rzb^rKh8Ô�sknkj`d:h`]�rQocaZegr4d+Ö�b�acd:b�rk]�a+Ô�efj`h`d:{^b
egnVr4]�ÔuÕka:b�oc]goqegj�_4b(s>ega�oZhw^nkjb^d�s�]gnkatwqÅkeg¹�nkbQb^d:s�y�w^b ~ |$e_kh���{�acb�rkw^b8b^r	oZa:b(j`b�dt_4b^n��ñ_khd:oZa:h�¯Õkn4och`]�rkdxd��¤bº�4s4j`h`¹�nkb�s>ega�j¦�¤egrkr4h`Åkhjiefoch`]�r8_kb^d�egr	oZhO¯�ska:]goZ]�r4d�_kegrkd�jie�Ô�evoZh`y�acb Þ·- _kj µE¸ à ~ |$e » ��nka:b
l Õ°p/acb^s4ac{^d:b^r	oZbtjie�_4h`d:ocach/Õkn4oZh]�rQb�racegskh`_4hoZ{�rk]�a+Ô�egjh`d:{^b�efnKr4]�ÔuÕka:b�oZ]goZegjE_kb1skega:och`w^n4j`b^d�s"]�nka
wqÅ>eg¹�nkb�b^d:s�y�w^b ~ |,b^d§_k]4Ô�eghrkb^d�b�r8acegskh_khoc{�w^]�n6Ö�b^a�oZd/s>ega�jb^d§skac]foZ]�rkd�b�o/j`b^d§efr�och�¯»skac]goc]�rkd�d:]�r	o
h`_kb�r	oZh`¹�nkb�d ~

skac]foZ]�rkd�b�o�rk{��	efoch/Òxs"]�nkaëjb^d�egr	och�¯�s4ac]goc]�rkd ~ |,b^d@egr	oZhO¯�ska:]goZ]grkd0Ó}w^]�r	ocaZeghacb0Ô�b^r	o@efn��ås4ac]goc]�rkd0Ó
rkb�dc]�r	o�s>egdxw�]�r	oqe4Ô�h`rk{�d�s>egaxj`b�d�skac]¨_knkh�oZd�_kb�a:{^h`r	ocb^aZefw�oZh]�rz_kb^d�rkb�n4oZa:]�rkdxb�o�_kb�d�skh]�rkdxe{Ö�b�w
jie�ÔtefoZhy^acb ~�- hrkdch9j`e�w�]�nkskn4acbt£oÒ egh/Õkj`b1h/Ôts4nkj`d:h`]�rQocaZegrkdYÖ�b�acdcbtr���b^d:oms>egd�rk{^w�b^d:dZeghacb�s�]�n4a�nkr4bÕ�]grkrkb�h_kb^r	oZh » wAevoZh`]gr(_kb�d�egr	oZhO¯�ska:]goZ]�r4d ~S� b^s"b^rk_>efr�oxw�b�o:oZb1w^]gnksknka:b�r��¤e�egnkw^n4rkb�h`r�T>nkb^r4w^b1dcn4a
j`b�d�Ò�]�rkw�oZh]�rkd�_kb\w^]�a:ac{^j`efoZh]�rM¼fj`b�d�Ò�]�rkw�oZh]�rkd�_kb\w^]�a:ac{^j`efoZh]�rmd:]�r	o9dcb�rkdch/Õkj`b�d�egn1rk]�ÔsÕkacbG_kb�s>eghacb^d
_kb�s>ega:och`w�nkj`b�dm£oÒ egh8ÕkjbuÖ¨hoZb�dcd:bëacb�jiefoch/Ö�b ~ U a0ÓNs�]�n4a�jb^d�s>egh`a:b^d W Ë Õ b�o W ËåÕ Ó$j`b�rk]�ÔuÕka:bt_4b
s>eghacb^dGb^d�o » ��{�s>egaGjie�w^]�r	oZa:h8Õkn�oZh`]grë_kb^d\jie4ÔuÕ"_>egd}b�o._kb^d�efr�och�¯»jie4ÔuÕ"_>egd�_k]gr�o\jie�s�]�s4nkjiefoch`]�rtb^d�oÒ egh8Õ4j`b�s"]�nka§jb^dwÖ¨hocb^dcd:b^d§oZacegrkd+Ögb^a:dcb^d�h`rEÒ�{�achb^nka:b^d§£ µ4~ Â l » ��nka:bmB ~ B�p ~

B ·
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��� �"!$#&%6Ä�)`Ä�+AÑ9ac] » j�_kb^dzÖ¨hocb^d:dcb^d�oZacegrkd+Ögb^a:dcb^dt_kb^d�ska:]goZ]�r4d0Ó�egr	oZhO¯�ska:]goZ]grkd0Ó�j`e4ÔuÕ"_>egd1b�o�efr�och�¯
jie4ÔsÕ�_>efd ~ |,b^dGs>ega�oZh`w�nkj`b�d�w^]�a:ac{^j{^b�d\egs4s>ega:och`b�rkrkb^r	o\egn�_4]�Ô�efh`rkb§_kb�dKÖ¨hocb^d:dcb^dGoZaZefrkd+Ögb^acd:b^d µ�~ Â µ�Ð
� Ô
U � µ4~ �g�	B ~
óOñ(V CPÿ�û§��ø�úED8öGF\ø�ú%þ�� ÿ�ûAôýü�F�öXW�ÿYF�ô ûwø ÿ�ûAôIF��zø�úEKEü�F�öXW�ÿYF�ô

U r@a:b^w^]grkd:ocacnkh�o�jb^d�j`e4ÔuÕ"_>egd l efr�och�¯»jie4ÔuÕ"_>egdZpG£1s>ega�oZha._kbxj`b�nka�wAegrkegj,_kbx_k{^d:h`r	oZ{���aZevoZh`]gr�b�r
nkr¡skh`]�rMr4{^�	efoch/Ò�ÓEª ¶ l skh`]�rMs"]�d:hoZh~Ò�ÓÎª 7 p1b�o�nkr¡skac]goc]�r@Ó9s l egr	och�¯�s4ac]goc]�r@Ó W°p ~Z� b�wAegrkegj§eInkr
aZegs4s�]�a�o�_���b0ÔuÕ4aZegrkwqÅ4b0Ô�b^r	o�_4b�� ·4~ ß[6 µ4~ B]\ Þ s�_k�)à ~|$b�dKÜ µ a:b^w�]�rkd:ocacnkh�oZd�h`r4w^j`n4b^r	o}j`b^d�j`e4ÔuÕ"_>egd l Õ p9Ó�jb^d}egr	oZhO¯�j`e4ÔuÕ"_>egd l Õ p�b�oGj`b�d�Æfef]�rkd�rkb^n�oZacb�d
l «�^_ p ~ |,b^d�j`e4ÔuÕ"_>egd}b�o§jb^d�egr	och�¯�j`e4ÔuÕ"_>egd}dc]�r	o§d:{^j`b�w�och`]�rkr4{^d§£�s>ega�oZha\_kb�w�]�nkskn4acb^d§a:{^s"b^a:oc]�ach{^b�d
_>egrkd§jb�oqe4ÕkjbAegn�B ~l·4~5�riÜ µ {�oqegr	o�w�]�rkd�oZhocnk{�_��¤n4rkbtocaZegw�b�rk{��	efoZh~Ö�b l T b^� ~ 
�egn4��Å	oZb^aZp�b�o�_���nkrkb�oZaZefw^b�s�]�d:hoch/Ö�b
l ÑN]�d ~ 
�egnk��Å	ocb^aqp�Ó�]�r�d:{^jb^w�och`]�r4rkb.j`b�dEska:]�_4nkhocdE_kb._4{^w^a:]�h`d:dZegr4w^b�s>egaEj¦��h`r	oZb�a:Ô�{^_>eghacb�_kb.j��¤{�rkb^a:��h`b
_k{^s"]�d:{^b�¼.6 Î < s"]�nka�jb^d l efr�och�¯�p�ska:]goZ]�r4d�b�o`6 É < s"]�nka§jb^d�skh]�rkd l » ��nkacb�d�B ~ �1b�o�B ~ ��p ~� ]�ÔRÔ�b�s"]�nka�j`b�d�ocaZegw�b^d�skach/Ô�efh`acb�d0ÓÎ]�rña:{^_kn4ho�j`b�d1s�]�d:dch/Õkh`jhoZ{�d�_kb�_k{^_4]�n Õkjb0Ô�b^r	o�b^rVr4b
oZb�r>egr	o}w^]�Ô�s4oZb�¹�nkb§_kb�d}ocaZegw�b^d�rk{��	efoZh~Ö�b�d}b�o}s�]�d:hoch/Ö�b�d�eA�	egr	o\egn�Ôthrkh8Ô�nEÔ ¸ B�s"]�hr�ocd�_��¤h/Ôtskegw�o
_>egrkd§j`e ® Ñ ��~|$]gacdN_kb\j`e/_k{�w^a:]�h`d:dZegrkw�b\_���nkr�j`e4ÔuÕ"_>e l egr	och�¯�j`e4ÔuÕ"_>e	p�Ó^jie§skjnkdÎ�gaZegrk_4bGs>efa:oZhb�_kb\j��¤h/Ôtskn4j`dch]�r
b^d�oNocaZegr4d+Ò�{^a:{^b}egn�skac]foZ]�r l efr�och�¯»skac]goc]�r°p�¹�nkh	b�d:oÎj`b9skjnkd3Ôtegdcd:h`¹�nkb�_kb^d$ska:]�_4nkhocd,_kb�_k{^w�ac]�hdcdZefrkw^b ~
- hrkdch�jb�skac]goc]�r l egr	och�¯�s4ac]goc]�r°p9Ó�s�]�hr	oZb1_khacb^w�oZb%Ôtb�r�o�egn�Ö�b�a:ocb��Kska:h8Ôtegh`a:b�dch9jb�j`e4ÔuÕ"_>e l efr�och�¯
jie4ÔsÕ�_>e�p�s�]�hr	oqegh�oxegn _4{^s>ega�o1egn�Ö�b�a:ocb�� skach/Ô�eghacb ~ %�j�r����e@s>egd�_kbtw�]�nkskn4acb�d:nkskskj{0Ô�b^r	oqefh`acb
j`h{^btegn�
 �\- _kb�j`e8oZacegw^bës"]�d:hoZh~Ö�b�egn�Ö�b�a:oZbº��ska:h8Ôtegh`a:b ~ |$eUÖfegj`b�nka�]�s4och8Ôtegj`b�_kb�j`e8w�]�nksknka:b
dcnka�j`b�
 �\- _kn(skh`]�r(egn�Ögb^a:ocb��Qskach/Ô�eghacb�b�d:o » ��{�b1£ Ð�~¤µ w%Ô ~ |,b^dLÖfega:hiefoch`]�r4d/_4bmjie�Öfegj`b�nka�_4b
w^b�ocoZbmw^]�nks4nkacb1_k]4Ôthrkb^r	o�jb^dLÖfega:hiefoch`]�r4d/_4b^dxegd:dc]¨w^hievoZh`]grkdxÒ�]�a�oZnkh�oZb�d�j`]gacd�_4b�jie�a:b^w�]�rkd:ocacnkw�oZh]�r

B Â
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� {�j`b�w�oZh]�r Ü}efj`b^n4apÔthr Ü}egj`b�nkapÔ�e&�¸ < _ ¸ Ýv_�� l egr	och�¯�p�skac]foZ]�rkd ¯ Ð¨~�µ Ð�~¤µÐ < _ ¸ Ýf_¨�@skh`]grkd ¯ ·�~�µ ·4~¤µ· T Õ ~ #/hocdAÑÎ]�d ~ ¸ B ¯

Â T Õ ~ #�h�oZd T b�� ~ ¸ B ¯
B 
 �\- Ü µ ÑN]�d ~°® ]OÑ�a:h8Ô ~ Ü�o�� l Õ p Ð¨~�µ w0Ô ¯
� 
 �\- Ü µ�T b�� ~>® ]OÑ9ach/Ô ~ Ü�o:� l Õ p Ð¨~�µ w0Ô ¯
� 
 �\- Ü µ1® ]RÑ9ach/Ô ~ Ü�o:� ¯ µ4~ �1w%Ô
Ö 
 �\- Ü µ 
�egnk��Å	oZb�acd ¯ µ4~ ��w%Ôß W ¾ ega:Ô ~ µ�~�µ�·4· µ4~~¸ B¸´µ d efa:Ô ~ Õ µ�~ Â�Â � µ4~ Ö �g�¸�¸ d efa:Ô ~ Õ ¯ ¸g~ ¯ µ4~ B¸>Ð Ñ l ¶ b�Ü^ÝfwAp µ4~ B ¯¸e· Û hr�Ö « ^_ l ¶ b�Üxp µ�~ Â �f� Â µ4~ B µ ���> ù@?Îý %�ù>!ÜÄ�)��,+�P§{^d:n Ô�{t_kb�dmd:{^j`b�w�och`]�rkd�dcn4amj`b�d7Ü µ4~ |9��e4Õ4ac{%Öfefoch`]�rega+Ô ~ b�d:o�n4oZhj`h`d:{^b�s"]�nkaxj`b�dÖfegach`e4Õkj`b�d._�� - a+Ôtb�r�ocb^a:]�d�¯�ÑÎ]¨_k]�jiefrkdcÆ�h ~

_kb^d l egr	oZh�¯�p�j`e4ÔuÕ"_>egd ~|$b�d9w^]�n4sknkacb�d�dcnka�jb�
 �\- _kb.j`e�oZacegw^b.s"]�d:hoZh~Ö�b.b�o9_kb�j`e�oZacegw^b�rk{��	efoch/Ö�b.egnzÖ�b^a�oZbº��skach/Ô�efh`acb)Ó
dcnkaxjbt
 �\- _kn�Ü µ b�o�b^r » r d:nka�jb�
 �\- _4n�Ü µ egn�Ö�b�a:ocb��skach/Ô�efh`acb)Ó�]�r	o�{�oc{t{�oZnk_4h`{^b�dme » r
_���]�s4oZh/Ôthdcb�a\j`b�acegsks"]�a:o§d:h`��rkegj�dcn4aZÕ4acnkh�o ~5�rkbtw^]�r	oqe)Ôthr>efoZh]�rzh8Ô�s�]ga:oqefr�ocbzÖ�b^rkegr	o1_kb^d « ^_ e({�oZ{�]4Õkdcb�a+Ö�{�b ~9¸ jj`b�b^d:o�Ö¨h`dch/Õkj`b�d:nka�jie
acb�skac{�dcb^r	oZefoZh]�r8_4b^d�w^egrk_kh_>efocdAÜ µ b�r]Ò�]grkw�och`]�r�_kb^dAÖfegach`e4Õkjb^d - a+Ôtb�r	oZb^a:]�d�¯�ÑÎ]¨_k]�j`egrkdcÆ�h l » ��nka:b
B ~ Ö p ~ÑÎ]�nka�d:nkskska:h8Ô�b^a�w^b�ocoZb/w^]gr�oZe4Ô�h`r>efoch`]�r�Ófnkr4b�w�]�nksknka:b�bº��skj`hw^hocb�dcnka�j`e^Ôtegd:dcb/h`r�Öfegach`egr	oZb._kb�d
«�^_ e�{�oZ{me&u:]�n4oc{^b�£tjie�dc{^jb^w�oZh`]gr ~ |,b�dxÖfegj`b�nkacd�_kbmw�b�o:oZb�w�]�nksknka:bm]�r	o�{�oZ{m_k{�ocb^a:Ô�h`r4{^b^d�j`]�a:d�_4b
j¦��{�ocnk_kb1_kb�jieQÔtegd:dcb1h`r�Öfega:hiegr	oZbm_kb^d l efr�och�¯�p�jie)ÔuÕ�_kegd ~ |$eoÔtegd:dcb1h`r�Öfega:hiegr	oZb�e@{�oZ{�wAefj`w^n4j`{^b1b�r
w^]�r4dch`_4{^aZefr�o�j`bmw^egrk_kh_>efoxÜ µ w^]4ÔRÔ�bm{�oqegr	o�nkr «�^_ Ó Õ b�o Õ ~ %�j�e�{�oZ{1]�Õ4dcb^aYÖ�{1¹�n��¤egnkw�nkr efr�och�¯
jie4ÔsÕ�_>e l jie4ÔuÕ"_>e	pEr��¤{�oqegh�o\a:b^w^]grkd:ocacnkh�o\j]�acd�_kb�jiexacb^w�]�rkd�oZacn4w�oZh]�r�_��¤nkr�jie4ÔuÕ"_>e l efr�och�¯»jie4ÔuÕ"_>e	p ~ÑEega�w�]�r	oZa:b�n4r�d:h`��rkegj�w^]gacacb�dcs"]�rk_>efr�o�£1w^b�j`nkh�_kb^d «�^_ e1{�oZ{x]�Õ4dcb^aYÖ�{�j`]�a:d._kbxjie�a:b^w�]�rkd:ocacnkw�oZh]�r
_���nkrëjie)ÔuÕ�_ke�b�o._���nkr�egr	och�¯�j`e4ÔuÕ"_>e�dcnkaGj`b�_k]�Ôtegh`rkb l µ4~ Â �g�x¯ µ4~ B µ Ö ¶ b�Ü^Ývw´p ~ 
�egr4d\j¦��Å	�¨s�]gocÅky^d:b
]�¹Ij`b�d » jj`b^d�_knXÜ µ d:]�r	ox_kb^d�skh]�rkd%Ó�jieRÔ�egd:dcb1hr;Öfega:hiegr	ocbmb^d�oxwAegjw^nkj{^bR¼�dch�b�j`jb�egskskega:och`b^r	o�egn
_k]�Ôtegh`r4b µ4~ Â �g��¯ µ4~ B µ Ö ¶ b�Ü^Ýfw)Ó>j`b�w^egrk_kh_>efopÜ µ b^d�o/acb%Ò�n4dc{ ~øfeOþ	ü&!g�N%��N!å#&ù@�g�,+"#´ü7-A���"ûNù>ýh-A!N#c?Î#v!N��ü@+

-x» r6_kbIw�]�rkr>ef�oZa:bQjie s4ac]�s"]�a:och`]�rV_kb�Ö¨aZeghdëjie)ÔuÕ�_kegd l d:h`��rkegjnÓ � p�s>efaëaZegs4s�]�a�o@egn�Õka:nkho
w^]�ÔsÕkh`r>evoZ]�hacb l Õka:nkho0Ó T p/��{�rk{^a:{1s>ega�j`b^d�w^]�ÔsÕkh`r>efh`dc]grkdZÒ�]ga:oZn4hoZb�d�_kbms>ega:och`w�nkj`b�d0Ó"]�rIw^]�r4d:oZa:nkho
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��� �"!$#&%VÄ�)�i�+ ¸ r4b^ac�gh`b�_k{^s"]�dc{�bëb^riÒ�]�rkw�och`]�r_kb�j��¤h/Ôts4nkj`d:h`]�rQoc]goqegjb ~N¥ h��nkacb�d l e	p�b�o l Õ°p�s"]�nka
j`b�d�skh`]grkd�rk{��	efoch/Ò�d�d:b^w^]grk_>eghacb^d�a:b^d:s�b�w�oZh~Ö�b%Ôtb�r�o�e{Öfegr	oxb�o�egskacy�d�w^]�n4sknkacb�d ~,¥ h`��nka:b^d l w´p�b�o l _>p
s�]gnka�jb^d�skac]goc]�rkd�a:b^d:s�b�w�oZh~Ö�b%Ôtb�r�o�eeÖfegr	o�b�o�egs4acy^d�w^]�nks4nkacb�d ~�- skacy�d�dc{�j`b^w�oZh]�r@Ó°]�rQa:b^w^]grkd:ocacnkh�o
j`b�d�jie4ÔuÕ"_>egd.£�skega:och`a�_kbxw^b�d�s4h`]�rkd�b�o§_kb�w^b^d§ska:]goZ]grkd ~
s�]gnka�wqÅ>eg¹�nkb�s>eghacb l efr�och�¯�p�ska:]goZ]�r�¯}s4h`]�r�j`e�_4h`d:ocach/Õkn4oZh]�rë_kbxj`e�Ôtegd:dcb�h`r�Öfega:hiegr	oZb l » ��nka:b�B ~ ß�p ~|$b^Õka:nkho.b^d:o�b^d�oZh/Ôt{�s>efa�jieuÔ�{�oZÅ4]�_kbxd�oqegrk_kegac_�dcnkh~Öfegr	oZb ~
�egrkd�n4rMskacb%Ôthb^a�ocb0Ô�skd0ÓNjie8_kh`d�oZach/Õkn4och`]�rKb^r�Ôtegdcd:bëh`r�Öfega:hiegr	oZb�b^d�o1s>egace4Ô�{�oZa:h`d:{^b�skega�jie
dc]�ÔOÔ�b�_���nkrkb^Ò�]�rkw�och`]�r�_4b�jGacb^h�o:¯lk6h`��rkb�a.b�o/_kbxj��¤{�¹¨nkefoZh]�r�_���nkrkb�_kac]�h�oZb l {^¹�n>efoch`]�r l B ~/¸ p:p ~

m �
Æ n ¿po � Ìgq rs Î ªgtvu s m �

Æ n Ë m ^ t(w É sEx w tywRz É|{LÉ|} q~m �
Æ n l B ~�� p

|$bxd:h`��r>efj�b^d�o�skegaZe4Ô�{�ocachdc{�s>efa/j`esÒ�]�rkw�oZh`]gr�_4b�jGacb^h�o:¯lk6h`��rkb�a0Ó�j`b\Õka:nkho�skega§nkrkbx_kac]ghoZb ~|$bBÕkacnkh�o9dc]gnkd9j`b.s4h`w.w�]�aca:b^dcs"]�rk_�egj]�acdE£�j¦��h`r	oZ{���aZefj`b}_kb�jie�_4ac]�h�oZb._>efrkd9j`bG_k]�Ôtegh`rkbGb^r�Ôtegdcd:b
h`r�Öfegach`egr	oZb�w�]�aca:b^d:s�]�r4_>egr	o�£�j��¤{�wqÅ>egr	oZhj`j`]grë_kbxs>ega�oZh`w�nkj`b�d ~|$b�dch��r>egj�w�]�aca:b^d:s�]�r4_©£j`e�Öfegjb^nka�_kb8j¦��h`r	oZ{���aZegjbë_kb8jieXÒ�]�rkw�och`]�r¡_kb�j¦��{^¹�n>efoch`]�r l B ~�� p�Ó}£
jieg¹�nkb�j`jb�b^d�o�d:]�nkd�oZaZefhoZb�j`esÖfegj`b�nka�_kbxj¦��h`r	oZ{���aZefj`b�w�]�aca:b^dcs"]�rk_kegr	o�efnUÕka:nkho ~
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(d)

��� �"!$#&%@Ä�)���+ ¸ rkb�ac��hb�_k{�s�]gdc{^b�b^rRÒ�]grkw�och`]�rt_kb�j��¤h/Ôts4nkj`d:h`]�r�oc]goqegjb ~�¥ h��nka:b^d l e	p9b�o l Õ>p}s"]�nka�j`b�d
skh`]grkd�s�]�d:hoch/Ò�d9dcb�w^]�r4_>egh`a:b^d%Ó¨a:b^d:s�b�w�oZh~Ö�b%Ôtb�r�o.e{Ögefr�o}b�o.egs4acy^d}w^]gnksknka:b^d ~�¥ h��nkacb�d l w´p9b�o l _°p�s"]�nka
j`b�d�egr	oZhO¯�ska:]goZ]grkd0Ó"acb�dcs"b^w�och/Ögb0Ô�b^r	o�eeÖfegr	o�b�oxegska:y^d�w�]�nksknka:b^d ~�- ska:y^d�d:{^j`b�w�och`]�r@Ó"]�rIa:b^w^]grkd:ocacnkh�o
j`b�d§egr	oZh�¯»jie4ÔsÕ�_>efd.£1s>ega�oZh`a�_4b�w�b^d§skh]�rkd�b�o/_kbxw�b^d�egr	oZh�¯»skac]foZ]�rkd ~

|$b�d�ac{�dcnkj�oqefocd�_kbGw^b�o:oZb�{�oZnk_kb\dc]�r	o9a:{^dcnEÔt{�d9_>egrkdÎj`bGoZe4ÕkjbAegn�B ~*� b�o9acb�skac{�dcb�r�oc{^d�dcn4a�jie��>��nka:b
B ~ ß ~

|$b�_k]�Ôtegh`rkb�b^roÔtegdcd:b�h`r�Öfegach`egr	oZb�egw^w�b^s4oc{�b^d:o§w�b^r	oZa:{xb^r ��~���� B ¶ b�Ü¬_kb�j`egac�gb^nkaG6ç� Û b�Ü ~� b�o:oZb\Öfegj`b�nka�w^]�a:aca:b^dcs"]�rk_8£ Ð�~�� < l �k��nkacb�B ~ ß	p ~
|$b�dtd:{^jb^w�och`]�r4d�{�oqegr	o�egskskjh`¹�nk{�b^d0Ó9j��¤h/Ôts4nkj`d:h`]�r ocaZegr4d+Ö�b�acd:b�Ô�]&�gb^rkr4b(_kb�dtj`e4ÔuÕ"_>egd1b^d�o�_4b��~lÐgµ�µ�¶ b�Ü\Ýfw4Ó�w^b^jj`b�_kb�d�efr�och�¯»jie4ÔuÕ"_>egd�b^d:o�_kb ��~lÐ�Ð ß ¶ b�Ü^Ýfw ~ |$b�dx_kh`d�oZach/Õkn4och`]�rkd�b�rh/Ôts4nkj`d:h`]�r

oZacegrkd+Ögb^a:dcb�b�o/b^r�aZegs4h`_kh�oZ{�d:]�r	o�a:b^ska:{^d:b^r	oZ{�b^d�d:nka§jie��>��n4acb�B ~��´µ4~

B��
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�h`d�oZach/Õkn4och`]�rz_kb�d�jie4ÔsÕ�_>efd�b�o�_kb�d1egr	oZhO¯�j`e4ÔuÕ"_>egd�dc{�j`b�w�oZh]�rkrk{�dmb�r�Ò�]�rkw�oZh`]gr_kb�dÖfegach`e4Õkj`b�d�_�� - a+Ôtb�r	oZb^a:]�d�¯�ÑÎ]¨_k]�j`egrkdcÆ�h ~ |,b^d$w^]�n4a:Õ"b^d$w^]�a:acb�dcs"]�rk_kb�r�oEegn���wAegjw^nkjd�oZÅk{�]�ach¹�nkb^d l Ög]�h`a
oZbº��ocb´p ~ ÑÎega:och`w�nkj`b � h��r>egj l � p j\nkh�o l T p � Ý l � [ T p

j`e4ÔuÕ"_>e �7� B µ Ö � µ � � Ö ß	� Ö Ö � �egr	och�¯�j`e4ÔuÕ"_>e �mµ
� � Â B µ � � � �g��ß Ö � �> ù@?Îý %�ù>!¬Ä,)*�+ ¸ d�oZh8Ôtefoch`]�r8_kb1jie�s4ac]�s"]�a:och`]�r(_�� l egr	oZhO¯�p�j`e4ÔuÕ"_>egd l � p�a:b^w�]�rkd:ocacnkhd�s>ega�acegsks"]�a:o
egn���egdcd:]�w�hiefoch`]�rkdwÒ�]ga:oZn4hoZb�d l T p ~
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��� �"!$#v%QÄ�)���+ ¸ Öfegjn>efoZh]�r�_kn�dch��r>egj�d:nkaAÕkacn4ho�_kb�d Õ l £1�	egnkwqÅkbAp§b�o/_kb^d Õ l £1_ka:]�hocb´p ~
óOñ�� õO÷pü9û§öIø�ú9þm� ÿ�ûAôIH�F^ú9ù�ûAô

|Netw^]�rkd�oZa:nkw�och`]�rI_kb�d�s>eghacb^d�_kb�s>efa:oZhw^nkjb^d�b^d:oxj`et_kb�acrkhy^a:b�{�oZegs�bm_>egrkd�jb^d�d:{^jb^w�och`]�r4d ~ |,b�d
s>eghacb^d�{�oZnk_4h`{^b�d§dc]�r	o���W ËMÕ Ó W Ë Õ Ó�W Ë Õ Ó W ËMÕ ~|$b�d§s>egh`a:b^d Õ�ËMÕ b�o Õ�Ë Õ ]�r	o�{�oZ{xw^]grkd:ocacnkh�oZb^d%Ó(Ô�efh`d�j`bLÔ�egr4¹¨n4b�_4b�d�oqefoch`d�oZh`¹�nkb�_kegrkd§j`b�d
_k]�rkr4{^b^d�egr>efj�¨dc{�b^d§rkbxs�b�a:Ô�b�o§s>efd/_��¤]�Õ�oZb^r4h`a�nkrkb^Ò�]�rkw�oZh]�r�_kbxw^]�a:ac{�jiefoch`]�r�dcefoZhd+Ò eghdZegr	oZb ~

B Ö
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YvsPt_Lambdas
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��� �"!$#&%IÄ�)��L�,+$|$e��>��nka:b l e	p.acb�skac{�dcb^r	ocb�jie1_khd:oZa:h8Õkn�oZh`]gr�b^r�h8Ô�sknkj`d:h`]�rëocaZegr4d+Ö�b�acd:bmrk]�a+Ô�efj`h`d:{^b
egnxrk]�ÔuÕ4acb�oZ]foqegj�_4b}skega:och`w^n4j`b^d,s"]�nka,wqÅkeg¹�nkbGb�dcs"y^w�b ~ |$e§_4h��{^acb�rkw^b}b^r	ocacb�j`b�d,_kb^n���_4h`d:ocach/Õkn4oZh]�rkd
d^��b���skjh`¹�nkb�s>efa.j¦�¤egrkrkhÅkh`j`efoZh]�r�_kb^d§efr�och�¯»jie4ÔuÕ"_>egd�_>efrkd�jiesÔtefoch`y^a:b ~ |$e��>��nka:b l Õ°p}acb^s4ac{^d:b^r	oZb�jie
_kh`d�oZa:h8Õkn4och`]�r�b�r�aZefskh`_kh�oZ{§rk]�a+Ô�efj`h`d:{^b§egntrk]�ÔuÕ4acb§oZ]goZegj>_kb�skega:och`w^n4j`b^d�s"]�nka}wqÅ>eg¹�nkb�b�dcs"y^w�b ~ |,b�d
_k]�Ôtegh`r4b^d.b�r8acegskh`_4hoZ{�w^]�nEÖgb^a�oZd/s>ega§j`b�d�jie4ÔuÕ"_>egd\b�o/j`b�d�efr�och�¯»jie4ÔuÕ"_>egdGdc]�r	o/h`_4b^r	oZh¹¨n4b^d ~

|$]gacd�_kb/jie�dc{�j`b^w�oZh]�rt_4b^d}s>egh`a:b^d,W Ë�Õ b�o W Ë Õ Ó	]�rte�s4ac��oc{�evocoZb�r	oZh`]gr�£xrkb/s>egd�w^]�a:ac{�j`b^a�_kb�d
skac]foZ]�rkd l egr	oZhO¯�ska:]goZ]�r4dqpG¹�nkh$e{Öfegh`b�r	o§dcb^aYÖ¨h$£�j`e�acb�w^]�rkd�oZa:nkw�och`]�r�_kbxjie4ÔsÕ�_>efd l _��¤egr	oZhO¯�j`e4ÔuÕ"_>egdqp ~ø}ù�-^þ2�Îù4#vù�ü&��+"û���+¨ÿ"%�ûNû$%��$%�-1ü´#&ù>ú�%L-�+ÑÎ]�nka�d:nkskska:h8Ô�b^a9j`b�d9b���b�ocdG_@M4dG£xjieLÒ�n4dch`]gr�_4b/_4b^n���ocaZegw�b^d�b^r�nkrkb§dcb�nkj`b§jh`{^d�£�j`exa:{^d:]�j`n4och`]�r
_kb�jie ® Ñ � Ó"]�rQ{9Ögefj`nkb�jie�_kh`d�oqegr4w^b7Ôt]´��b�rkrkb�b�r	oZacb�jie�oZaZefw^b�wqÅ>egac�g{^bmb�o�jb^d§oZaZefw^b^d�s�]gdchoch/Ögb�b�o
rk{^��efoZh~Ö�b�_knoÜ µ4~

T ]�nkd�egj`j]�rkd�_k{�w^a:h`acb�w^]�ÔOÔ�b^r	o/jie�_kh`d�oqegrkw�bsÔ�]´��b^r4rkbmb�r�ocacb�_4b^n���oZacegw^b�d�_>efrkd�j`e ® Ñ � b^d�o
_k{��krkh`b ~%�j Ò egn4o}�	ega:_kb^a�£xj¦��b^d:skach�o�¹¨n4b�w�b/¹�nkb/j¦��]�r�wqÅkb�acwqÅkb�b^d:oGjie�_khd:oZegrkw^bAÔ�]´��b^r4rkb�b�r	oZacb/nkrkb�ocaZegw�b
skach/Ô�efh`acb)Ó,h ~ b ~ Ö�b�r>egr	o�_kn�Ö�b�a:ocb���ska:h8Ôtegh`a:b4Ó,b�o1nkrkb�ocaZegw�bMÖ�b�r>egr	o�_���nkr�Ü µ ÓNh ~ b ~ Ö�b�r>egr	o�_���nkr

B4ß
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��� �"!$#&% Ä�)��.�>+ ¥ ]�rkw�och`]�r4d�_kbIw�]�aca:{^jievoZh`]grVb^rÌÒ�]grkw�och`]�rå_4bIjie_4h`d:oZegrkw�bXÔt]´��b�rkrkbI_kb�dëoZacegw^b�d
l e4Õ4dcw^hdcd:b´p.s�]gnka�j`b�d/d��¨d:oZy%Ôtb�d���W Ë Õ l eEÓ¤bAp9Ó W�� Õ l Õ@Ó=ÒZp9Ó W ËMÕ l w4Ó���p9Ó�W Ë Õ l _@Ó¤Å>p ~

� µ



��á H;áRå4ç�ìPë C è�ê�íBð�îwë�å1F6äBêCéIë�åÖ�b�a:oZbº��dcb�w^]�rk_kegh`a:b ~
�egrkd�j`e ® Ñ � Ó>]�r�_k{�ocb^a+Ôthrkb4Ó�s�]�n4a.wqÅ>eg¹�nkb�ocaZegw�b4Ókjb^d.ska:b0Ô�h`b�acd.h/Ôts>efw�oZdGdcnka�jb^d.skeg_�¯�a:]!�§d
_kn d:b^w�oZb^n4a1s>ega�j`b^¹�nkb�jGb�d:oms>egdcd:{^bëj`e�ocaZegw�b ~ Ñ�n4h`dm]gr wAefj`w^n4j`b�jie@_kh`d�oqegrkw�b�b�r�ocacbëw�b^d�h8Ô�s>egw�ocd ~
¸ r
�>rë]�rt{�oZe4Õkj`h�o�jie\Öfegj`b�nkaIÔ�]´��b�rkrkb�_4b^d\_4h`d:oZegrkw�b^d ~ |$e7Ô�{�ocÅk]�_4b�hrkhochiegjb.w^]�r4dch`d�oqegh�oG£�wAefj`w^n4j`b^a
jie�_kh`d�oqegr4w^bsÔ�]´��b�rkrkbm_4bmdc{�s>egacefoZh]�r(_kb�d�oZacegw^b�d�ska:h8Ôtegh`a:b^d%Ó>b�o�j��¤]gach`�gh`rkb�_kb�d�ocaZegw�b^d�{�oqegh�o&���4{�b
egnQw�b^r	oZa:b�_knIacb�s�y�acb ~�- hrkdchNh`j$r��·�(eeÖfegh�o�skegd�_kbmskac]�Õ4j`y0Ô�b^d/_��¤e4ÔuÕkh��n
��oZ{�j`]�a:d�_knQw^egj`w�nkjN_kb�jie
dc{�s>egaZevoZh`]gr�_kb�d\oZacegw^b�d.s�]gnka\jb^d\{9Ö�{�rkb0Ô�b^r	oZdpÔ�h���{�d0Ó¨wAega}oZ]�n4ocb^d.jb^d}oZaZefw^b^d\s>ega:oZegh`b�r	o\_knQÖgb^a�oZb��
skach/Ô�efh`acb ~ U a�_>egr4d�j`b�wAegd�s4ac{^d:b^r	o{Ó,r4]�nkd�rkbms�]�n6Ö�]�rkd�skegdLÒ�]�a:w^b^a�_kb^d�ocaZegw�b^d�hdcd:nkb^d�_knVÖgb^a�oZb��
dcb�w^]�rk_kegh`a:bë£(s>efdcdcb�a�s>ega�nkr s"]�h`r	o��4��b ~�® ]�n4ocb%Ò�]�hd�hjGb�d:oms�]�d:dch/Õkj`bt_kb�s>efj`j`hb^a�£(w�b�ska:]�Õkj`y%Ôtb
b^rVÒ�]�a��Aegr	o�¹¨nkegrk_�Ôt�%Ôtb�nkrkb�]gach`�gh`rkb�w^]�ÔOÔ�nkr4bms"]�nka�a:b^d�oZb^a�w�]�Åk{�acb^r	o�e{Ö�b�w1jie�skac]¨w^{�_knkacb1_4bÔthO�4eg��b ~ U r8_k{��>r4ho�jie�ocaZegr4dcjievoZh`]gr�_4b�Ö�b�w�ocb^nka$�"j`b^Ö�b�w�ocb^nka�s"]�d:hoZh]�r@_kn�Ögb^a:ocb��(skach/Ô�efh`acb ~ U r
egskskjh`¹�nkbtw^b�o:oZbëocaZegrkd:jiefoch`]�r £Qjie(s"]�d:hoZh]�r _kb�duÖ�b�a:oZbº��dcb�w^]�r4_>egh`a:b^d1s"]�nka�wqÅkeg¹�nkb�{%Ög{^rkb%Ôtb�r�o ~U r��4��bx_k]�r4w�nkr4b�]gach`�gh`rkb�w�]�ÔRÔmnkrkbx£1oZ]�nkd§jb^d§{%Ög{^rkb%Ôtb�r�ocd0Ó"w^b�j`j`bx_kbxj`e�s"]�d:hoZh]�r�acb�jiefoch/Ögb�_knÖ�b�a:oZbº�zska:h8Ôtegh`a:b ~ |,b^d�d:�¨d�oZy0Ô�b^dx{�oZnk_kh{^d�d:]�r	oxac{^s"b^a�oZ]�a:h`{�d�_>egrkd�jbmoqe)Õkj`b^egnKB ~ Â ~ |,b^d[Ò�]grkw�och`]�rkd
_kbxw^]�a:ac{�jiefoch`]�rëd:]�r	o/acb^s4ac{^d:b^r	oZ{�b^d�d:nka§jie��>�gnkacb�B ~�����~��+.��?Î#&%��N%��,+"� û�ü�-1%¨û©ú�+.�O�z!ÎûÐ+

|Ne7Ôt{�oZÅk]¨_kb/w^]�r4dch`d�oZb�£�b^d�oZh/Ôtb�aG_kbxÔ�efrkh`y�acb§ac{�oZac]�egw�och/Ö�b/j`b/rk]�ÔsÕkacb/_kb�s"]�hr�ocdGb�rëw^]4ÔRÔ�n4r
¹�nkb�s�b�nEÖ�b�r�oEe{Ö�]�ha,_kb^n¨�xoZaZefw^b^dN£�s>ega�oZha�_kb^d,ocaZegw�b^d$acb�w^]�rkd�oZa:nkhocb^dN_>egrkd$jie ® Ñ ��~�� b�ocoZbKÔ�{�oZÅ4]�_kb
e�{�oc{1_k{%Ögb^j]�sks"{^b1j`]gacd�_kbmj¦��{�oZn4_kb1_knId:�¨d�oZy0Ô�b1_kb1_kb�n��QocaZegw�b^d l skh`]�r�¯§Æveg]�r@Ó Þ�- _>e µ�� b%àip ~�¸ jj`b
b^d�o�h`w�h}eg_>egs4oc{^b�efn wAefd�_���nkrkbtocaZegw�bëb�o�egn����>jj`b^d�_���nkr�Ü µ4~ 
�egrkd�j`e�d:nkhocb4ÓNj`b�oZb^a+Ôtb1��ocaZegw�b��
w^]�a:acb�dcs"]�rk_I£�j`e�ocaZegw�bmjiefh`dcd:{^b�s>ega�j�� l egr	oZhO¯�p�skac]goc]�r(s4ach8Ôteghacb\Ôtegh`d�egnkd:dch�£tw^b^jj`b�d�j`egh`d:dc{^b�d�s>ega
j`b�d"�>j`jb^dÎ_knuÜ µ4~�� b�o:oZbpÔ�{�oZÅ4]�_kb\b^d:oqÕkegdc{�b�dcnka9j��¤Åk{�j`hw^bIÒ�]ga:Ô�{^b\skega�jie/oZaZefw^b.j]�acd�_4b.jie�ocaZe{Ö�b�acd:{^b

� �¨d:oZy%Ôtb ÑEefh`acb�d � {^s>efaZefoch`]�roÔ�]&�gb^rkr4b�Ô�h`r ~ l w%Ôëp
W ËMÕ W Ë W@� �´µW Ë ª�� � �W Ë Õ W Ë W � ���W Ë ª � � �W ËMÕ W Ë W@� ���W Ë ª�� ���W Ë Õ W Ë W � �>ÐW Ë ª � ���> ù@?Îý %�ù>!VÄ�)�'$+�P/{�dcn Ô�{�_kb�d�s>egh`a:b^d._4b�oZaZefw^b^d�wqÅkegac��{�b^d§{�ocnk_kh{^b^d ~ |$e�dc{�s>egaZevoZh`]gr�Ôt]´��b�rkrkb�_kb�d

oZacegw^b�dKÔ�h`r4h8Ôtegj`b�dÎb�d:o}h`rk_4h`¹�nk{^b ~ ÑÎ]�n4a�oc]�nkd9w�b^d}d:�¨d:ocy0Ô�b^d0Ó�jb�s�]�n4acw^b�r	oqeg��bZÔtev��h8Ô�n Ô _kb§s"]�h`r	oZd
b^r�w^]�ÔOÔ�nkr�b�d:of�4��{�£ �Aµ��ë~
_kn _k{�oZb�w�oZb�nka ~ ÑN]�nka�wqÅkeg¹�nkbëoZacegw^b)ÓE]�r _4{�oZb�a:Ô�h`rkbtj`b�d�dcb�w�oZb�nkacd1_kegrkd�jb^dc¹�nkb�j`d�j`e8oZacegw^b�eQ{�oc{

� �
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_k{�ocb^w�oZ{^b ~ %�j��ñe Ð Â dcb�w�oZb�nkacd�s�]�d:dch/Õkj`b�d�� �>Ð s�]�n4a�� � µ Ó�w� goZ{ U n4b^d:o l k p1b�o �>Ð s"]�nka�� � µ Ówv gocb ¸ d:o l ¸ p ~ Ñ9nkh`d/]�rQ_k{�oZb�a:Ô�h`rkb�j`b^d/w^]¨]�a:_k]�rkrk{�b^d�j]�w^egj`b�d�_kegrkd�jb�a:b^s"y^a:b�w^]�a:acb�dcs"]�rk_>egr	o�jh`{
egn�dcb�w�oZb�nka ~¡� b@acb�s�y�acb@b^d�o�_k{��>r4h/skega�oZa:]�h`duÖgb^w�ocb^nka:d��9jbQÖ�b�w�oZb�nka�_kb@j¦�¤ev��b�_knjÒ efh`dcw�bAegn�Ó Ë× �
s�b�acs"b^rk_4h`w^n4jieghacb§£�j���e&�4b§_knRÒ egh`d:w^bAefntb�o.egn¨��skeg_�¯�a:]!�§dG_kntdcb�w�oZb�nka._khach��{wÖ�b�acd\j��¤bº�¨oZ{^a:h`b�nkaG_4b�jie
® Ñ � Ókb^r
�kr@Ók_kb\Ôtegrkhy^acb�_kh`a:b^w�oZb4Ó�s>ega.jbLÖ�b�w�ocb^nka Ë× È _>egrkd�j`em_khacb^w�oZh]�rë_kb�d�s>eg_�¯»ac]!�§d ~ 
�b�skj`n4d
h`jPÒ egn4o§oZb�rkh`a�w�]�Ôts�oZb�_knoÒ egho.¹¨n4b�wqÅ>ef¹¨n4b�d:b^w�ocb^nka/b^d�o�_4h/Ö¨h`d:{�b^r�_kb^n���d:]�nkd�¯�dcb�w�ocb^nka:d�_kh���{�acb^r	ocd
s>ega�jb^nka�_kb�rkdch�oZ{x_kbxs>eg_ ~

¸ r4dcnkh�oZb4Ó9s"]�nka�nkr¡d:�¨d�oZy0Ô�b�_kb8_4b^n���ocaZegw�b^d0Ó9]grjÖg{^ach��>b�dch�j`b�d�dcb^w�oZb�nkacd�oZ]�nkwqÅ4{^d�dc]�r	o�j`b�dÔt�%Ôtb�d0Ó¨egnk¹�nkb�j�w^egd\jb^dGw^]¨]�ac_k]grkrk{^b�dGocaZegrkdYÖ�b�acdcb�d�b�o\j`]�rk�ghoZn4_kh`r>efj`b^dEs�b�a:Ô�b�ococb^r	o._4b�wAefj`w^n4j`b^a}jie
_kh`d�oqegr4w^bxb^r	oZa:b�jb^d§s"]�h`r	oZd§_���nkr]Ôt�%Ôtbxs>ef_�¯�a:]�� ~"� h,jie1_kh`d�oqegr4w^b�b^d:o/hrEÒ�{^a:h`b^n4acb�£1jie�oqeghj`jb�_���nkr
s>eg_@Ó4w^b^jnkh�¯»w^h"b^d�o�w�]�rkd:h`_k{�ac{xw^]�ÔOÔ�b�w^]4ÔRÔ�n4r8efn���_kb�n���ocaZegw�b^d ~ |,b�d�wAegd§{�ocnk_kh{^d�dc]gr�o§a:{^d:n Ôt{�d
_>egrkd�j`bmoZe4Õkj`b^egnzB ~ Â ~ |Nec�k��nkacb�B ~��>Ð acb^s4ac{^d:b^r	oZb�jb^d[Ò�]�rkw�oZh]�rkd�_4b1w^]�a:ac{^j`efoZh]�r(b�rXÒ�]�rkw�och`]�r(_kn
rk]�ÔuÕ4acb�_kbxs"]�h`r	oZd�b�r8w�]�ÔOÔ�nkrkd ~

óOñcó ¢Rþm�@öIø�ú9þm�oô�ÿ�û öBþ7ù"ù�÷püvF\ø�ú%þ��

|Ne\Ò�]�rkw�oZh]�r�_kb�w�]�aca:{^j`efoZh]�r1b���s"{^ach/Ôtb�r	oqegjb�b^d:oGw^]grkd:ocacnkh�oZb�£�s>efa:oZha9_kb§_kb^n¨��_4h`d:ocach/Õkn4oZh]�rkdG�
nkr@r�n Ôt{�aZefocb^nka§b�o�n4r8_k{�rk]�Ô�h`r>evoZb^n4a ~

- Ögb^w1j`b�d�s>eghacb�d�_���nkrXÔt�%Ôtb�{%Ög{^rkb%Ôtb�r�o0Ó,]�rI_k{�oZb^a+Ôthrkbmj`e�_khd:oZa:h8Õkn�oZh`]gr(b^r 2�3 ~�� b�ocoZb1_4h`d�¯
oZa:h8Õkn4och`]�rKw^]grkd:ochoZn4b^aZe8j`b�r¨nEÔt{�aZefocb^nka�_kb�j`e]Ò�]�rkw�oZh]�r _kb�w^]�a:ac{^j`efoZh]�r@Ó,b�j`j`b�w�]�r	oZh`b�r	o1j`b�dch��r>egj
acb�wqÅkb^a:wqÅk{ ~ |,b^d§s>eghacb^d�n�oZh`jh`d:{^b^d�d:]�r	o�egsks"b^j`{�b^d§s>eghacb�d�ac{^b�j`jb^d ~

- Ögb^w�jb^d�s>efh`acb�dxh`dcd:nkb^d�_���{%Ög{^rkb%Ôtb�r�ocduÔ�h���{^d%Ó�]�rK_k{�ocb^a:Ô�h`r4b�j`eë_kh`d�oZa:h8Õkn4och`]�rIb�r 243 ~g� b�ococb
_kh`d�oZa:h8Õkn4och`]�r�Ó�egsks"b^j{^b1_k{�rk]�Ô�h`r>evoZb^n4a0Ó,dcb�a:o�_kb�ac{9Ò�{^a:b^rkw�bëegnKr�n Ôt{�aZefocb^nka ~$¸ rb���b�omjb^dxs>eghacb^d
dc]�r	o§w�]�rkd:ochocnk{^b�d�_kbxs>efa:oZhw^nkjb^d�efsks>ega�oZb^rkegr	o�£1_kb�d§{%Ö�{�rkb0Ô�b^r	ocd�_kh���{�acb^r	ocd ~°¸ j`jb�rkbxdc]�r	o/_k]�r4w
w^]�a:ac{�j`{^b�d§b^r8egnkw^n4rkb\Ò e)�^]�r ~ |$b�d§s>egh`a:b^d�n4och`jh`dc{�b^d�d:]�r	o�efsks�b�j`{�b^d§s>eghacb^dpÔ�h���{�b^d ~ø}%�� ��1,ù4�"%��$%�-�þ�0"þ�û$%L� %¨û�ü�-

|$b�d�{9Ö�{�rkb0Ô�b^r	oZd�dc{^jb^w�oZh`]grkrk{^d§d:]�r	o�d�oZ]¨wqÆg{^d�_>egrkd§_kb�d�w^j`egdcd:b^d/_kb �´µ {%Ö�{�rkb0Ô�b^r	ocd ~ 
�b�skjnkd0Ó
wqÅ>eg¹�nkb�w^]�jj`b^w�oZh]�r8_��¤{9Ö�{^r4b0Ô�b^r	oZd�b�d:o�w�]�rkd�oZhocnk{^b�_kb�_kb^n��(w^]gj`j`b�w�och`]�rkd�_4bms>ega�oZhw^nkjb^d ~ 5/rkbmw�]�j�¯
j`b�w�oZh]�r�_��¤{9Ö�{�rkb0Ô�b^r	oZdxb�d:o�w^egaZegw�oZ{�ach`d:{^b�skega�j��¤hr�ocb^aYÖgefj`j`b�_kegrkd�jb^¹�nkb^jÎdcb�d:hocnkbmj`ets"]�dch�oZh`]gr8b�rI�
_kn�Ö�b�a:ocb���ska:h8Ôtegh`a:b�_kb�w^b�d1{%Ö�{�rkb0Ô�b^r	ocd ~ |$eQs�]gdchoch`]�rdcnkh~Öfegr	o1j¦�¤ev��bë_kn�Ò eghdcw�bAegn�Öfega:hiegr	o�_4b6 Î À w0Ô]Ó�w^b�_k]�Ôtegh`rkb§b�d:o._4h/Ö¨h`d:{/b�r �´µ Ó�w�b�¹�nkh"w^]�rkd�oZh�oZnkb �´µ hr	oZb^aYÖfegj`jb^d�_kb�Bxw0Ô ~�� Å>egw^n4rkb�_kb�d
w^]�jj`b�w�oZh]�rkd§w^]gr�och`b�r�o�egj`]�a:d �Aµ {%Ög{^rkb%Ôtb�r�ocdx_k]�r	o�j¦��{^w^ega:o�b^rI�m_knVÖ�b�a:oZbº�Iska:h8Ôtegh`a:bxs�b�n4oLÖfega:h`b^a
_kb�B�w0Ô ~Î- h`rkd:hGjb^dmw�]�j`jb^w�oZh`]grkd�5��E£q5 w £A0�0�0�5�� ^ w�]�nEÖ¨acb�r�o�j`b^d�_k]�Ôtegh`r4b^d�acb^d:s�b�w�och/Ò�d�b�r s�]gdchoch`]�r
_knXÖ�b�a:oZbº�Kskach/Ô�efh`acb^àO¯ Ð B ~ Ó"¯ Ðgµ Þ w0Ô]Ó�à�¯ Ðgµ Ó ¯ � B Þ w%ÔUÓ ~�~�~ à Ðfµ Ó Ð B Þ w0Ô ~ |,b�r�n Ô�{^aZevoZb^n4a�b�oxj`bm_k{^rk]v¯Ôthr>efocb^nka�rkbts�b�nEÖ�b�r	o1��ocacb�w�]�rkd�oZacn4hoZd�¹�nkb�d��¤hj�b���h`d�oZbëefn�Ô�]�h`rkdxnkr4b�s>ega�oZhw^nkjb�_kegrkdmwqÅkeg¹�nkb
w^]�jj`b�w�oZh]�rë_kbxs>efa:oZhw^nkjb^d ~
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Λ : p - pΛ(a) p 
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Λ π: p - Λ(e) p 

10
-1

1

10

AvSep (cm)

F
ra

ct
io

n
 o

f 
M

er
g

ed
 H

it
s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 Λ 
p - p: Λ p(b) 
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π - p: Λ p(f) 
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 Λ  - pp: Λ p(c) 
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 Λ π - p: Λ p(g) 
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p: p - Λ(d) p 
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%�j�b^d�o§{%Ö¨h`_kb�r	o�¹�nkbxjb�_k{^r4]�Ôthr>efocb^nka.r4b�s�b�n4o/��oZa:b�w^]�r4d:oZa:nkho.¹¨n4b�d��¤hj�b���hd:oZb�n4r�{9Ö�{�rkb0Ô�b^r	o

d:oc]�wqÆf{�_>efrkd§nkrkbxw^]�jj`b�w�oZh]�rë_���{%Ög{^rkb%Ôtb�r	oZd ~Ñ�n4h`d�s�]gnka�wqÅ>eg¹�nkb�{9Ö�{�rkb0Ô�b^r	o�efr>egj�¨d:{4Ó	w^b�j`nkhO¯�w�h°e´��egr	o\skegdcd:{�e{Ö�b�w�d:nkw^w�y^d\jb^d�dc{�j`b�w�oZh]�rkd%Ó	]�r
w^]�r4d:oZa:nkho§jb�r�n Ôt{�aZefocb^nka§b�o§j`b�_k{�rk]�Ô�h`r>efocb^nka ~U r�w�]�r	oZaB gj`bëoZa:y^dzÕkhb^r�jieQ_4h`d:ocach/Õkn4oZh]�r _kn�_k{�rk]�Ô�h`r>evoZb^n4a ~ ÑÎega1b���b0Ô�skjb�dcnksks"]�d:]�rkd�¹�nkb
j¦��]�rKw^]�rkd�oZa:nkh`d:bëjieoÒ�]�rkw�och`]�rK_kbëw�]�aca:{^j`efoZh]�rs4ac]goc]�r�¯�j`e4ÔuÕ"_>e�b�om¹¨n4bë_>egrkd�wqÅ>eg¹�nkbë{9Ö�{�rkb0Ô�b^r	o
h`j��(egho/nkr(skac]goc]�rQb�o�nkrQj`e4ÔuÕ"_>e ~"� n4sks�]gdc]�rkd�_kbmskjnkd�¹�nkbmj¦��]�rQegrkegj�¨dcb �´µ {9Ö�{�rkb0Ô�b^r	oZd%Ó�h`j,�
egnkace�egj]�acd �´µ s>efh`acb�dÎa:{^b�j`j`b�d l r¨nEÔt{�aZefocb^nkaZpNb�o Ð2¥2�´µ s>eghacb^d�ÔthO��{^b^d l _k{�rk]�Ô�h`r>evoZb^n4aqp ~ |,b\r4]�ÔuÕka:b
_���{%Ö�{�rkb0Ô�b^r	ocdGb�d:o�j`b\skachrkw^hs>egj;Ò egw�ocb^nka9jh8Ô�hoqefr�oNj]�acdÎ_kb�j¦��{�ocnk_kb�_kb�d9w^]�a:ac{^j`efoZh]�rkdÎ_kb�s>ega�oZh`w�nkj`b�d ~
�y^d�¹�nkbmj`b�rk]�ÔuÕka:b�_4b^d �´µ {%Ög{^rkb%Ôtb�r�ocd�d:oc]�wqÆf{^d�b^d�o�efo:oZb�h`r	o{Ó"b�o�¹¨n��¤nkr(rk]�nEÖgb^jE{9Ö�{�rkb0Ô�b^r	o
wAegr4_kh`_>evo�_k]�h�o9��ocacb�d�oZ]¨wqÆg{4Ó	jb._kb�acrkhb^a9{%Ög{^rkb%Ôtb�r	oGb�r�_>efoZb�b�d:o�b���egw�{�b�o�a:b0Ô�skjiegw�{.s>egaEj`b.rk]gnEÖ�b�j
{%Ög{^rkb%Ôtb�r�o ~|$b�dE_kb�n��m_kh`d�oZach/Õkn4och`]�rkd${�oqegr	o�w�]�rkr�nkb�d0Ó�]�r�w^]�r4d:oZa:nkhoEj`b}aZegs4s�]�a�oEb�o�]�rmj`b}rk]�a:Ôtegjh`dcb�£�s>ega:och`a
_���nkrkbm��]�rkb�]�¦Qj¦��]�r�w^]�r4dch`_4y^acb�¹�nkb�j`b�d�w�]�aca:{^j`efoZh]�rkd§r���b���h`d�oZb^r	o�s4j`nkd ~S� b�ococb�rk]�a+Ô�egjh`dcefoZh]�r�b^d�o
_k{��krkh`b�s>efa/j��¤hr	oZ{^�gaZegjb�_kn�aZegs4s�]�a�o§dcnka§nkr�_k]�Ôteghrkb�b^r 2 3 ~|$b�dIÒ�]�r4w�oZh]�rkd}_kb/w^]�a:ac{^j`efoZh]�r�]�r�{�oZ{�r4]�a:Ôtegj`hdc{�b^d�dcnka}j`b/_k]�Ôteghrkb µ4~*� B �

243
� µ4~ B ¶ b�Ü\Ýfw ~|$b�dsÒ�]�rkw�oZh]�rkd�_kb�w�]�aca:{^jievoZh`]gr�W Ë©Õ Ó W Ë©Õ Ó W Ë Õ ÓNb�o�W Ë Õ ]�r	o1efj`]�a:d�{�oZ{ëw�]�rkd:ocacnkh�oZb�d

l �>�gnkacb�B ~��!� p ~U r�]�Õkd:b^a+Ögb.nkr�bº��w^y^dE_kbGskegh`a:b^dÎ£ZÒ egh/Õkj`b 243 s�]�n4aÎjb^d�Ò�]�rkw�och`]�r4dÎ_kbGw^]�a:ac{�jiefoch`]�r�W Ë�Õ b�o W Ë Õ ~� b�o§bº�4w�y^d/_kb�s>eghacb�d�b^d:o§_
M8£1j���efo:oZacegw�och`]�rë_4b�j¦��h`r	oZb�aZegw�oZh`]grMÒ�]�a:ocb�b^r	ocacbxj`b�d�_kb^n���s>ega:och`w�nkj`b�d ~ %�jb^d�o�]4Õkdcb�a+Öfe4Õkjb�dcnka/j`b�_4]�Ô�efh`rkb Í 04= 2 3 = Í 0�§!¨�©�ª Ê o&~U rI]4Õkdcb�a+Ö�b�nkrI_4{��>w�ho�_kbms>egh`a:b^d�£MÒ efh8Õkjb 2 3 s"]�nka�j`b^dxÒ�]�rkw�och`]�r4d�_kb�w�]�aca:{^jievoZh`]gr W Ë�Õ b�o
W Ë Õ ~«� ]�ÔRÔ�bërk]gnkd�egj`j]�rkdmjb�_k{^w�achacb@s>ega1j`eQdcnkh�oZb4ÓE_>egrkd�j`b�w^eg_ka:b�_4njÔ�]¨_ky^jb�egr>egj���oZh`¹�nkb
_kb@|,b^_kr4h`wqÆ�¬3 |��¨n Õ"]�dcÅkh�oZ�)Ó9w^b�_k{��>w^h�otw�]�aca:b^d:s�]�r4_V£Ij¦�¤egrkr4h`Åkhjiefoch`]�rK_kb^d�s>efa:oZhw^nkjb^d�skega1j`b�d
egr	oZhO¯�s>ega�oZhw^nkjb^d.efn���Ò egh/Õkj`b�dBÖ¨hoZb�dcd:b^d/acb^j`efoZh~Ö�b�d/b�o§dcnka/j`b�_k]�Ôtegh`rkb Í 0k= 2 3 = Í 0 Î À ¨�©�ª Ê ov~- �>rt_��¤bº��skj`]�h�oZb�a}w�b^dqÒ�]�rkw�oZh`]grkd�_kb�w�]�aca:{^jievoZh`]gr@Óghj>b^d:oGrk{�w^b^d:dZeghacb�_��¤b�d:och8Ô�b^a�j`b�dGb�acacb�nkacd}_knkb�d
£�jie�ac{^d:]�j`n�oZh`]gr�b^r�h8Ô�sknkjdch]�r�_4n�_4{�oZb�w�ocb^nka%Ó	egh`r4dch4¹�nkb�j`e�sknka:b�oc{�_kb^d9{�wqÅ>egr	oZhj`j`]grkdE_kb�skega:och`w^n4j`b^d
_>egrkd§jb\Õkn4o§_kbxw^]gacach��b^a�j`esÒ�]�rkw�oZh`]gr�_4b^dAÕkhiefh`d�b���s"{^a:h8Ô�b^r	oqegn¨� ~
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× ØÚÙÜÛÞÝ"ß�à�á ¯
° ä�ß�Ý�± Ù¬ß8Ý�îïæ ìíá è,Ù Û³²íà�á�ß�ð

|$b�d7Ò�]grkw�och`]�rkd�_kb�w^]�a:ac{�jiefoch`]�rz]�r	o�{�oZ{�w^]grkd:ocacnkh�oZb^dm£�skega:och`ax_���{^wqÅ>egr	och`j`j]�rkdx_kb�s>ega�oZh`w�nkj`b�d ~Û eghdEw^b�d9_kb^a:rkh`y�acb�d9s�b�nEÖ�b�r�o���oZa:b�_kb^d9ska:]�_4nkhocdE_kb._4{^w^a:]�h`d:dZegr4w^b�_��¤egn4ocacb^d9skega:och`w^n4j`b^dÎb�o�ocb^rk_4b^r	o
£zÔt]¨_kh��kb^a.jb�d:h`��rkegj�]�Õkd:b^aYÖ�{�j`]�a:d�_kb^d/w^]�a:ac{�jiefoch`]�rkd ~ |,b^Õkn4o�_kbxw^bxwqÅ>egs4hoZa:bxb^d:o�_kbx_k{�oZb^a+Ôthrkb^a
jie�¹�n>egr	oZh�oZ{/_kb�skega:och`w^n4j`b^d�a:{^b^jj`b%Ôtb�r�o}w�]�aca:{^j`{�b^dGe´�>rt_kb�w�]�aca:h`��b�a9j`b^dqÒ�]�rkw�oZh]�rkd}b���s�{�ach/Ôtb�r�oZegj`b�d ~
�egrkd§w�b�wqÅkegskhocacb)Ók]�r@{%Öfegjnkb�jieuÒ�aZefw�oZh]�r�_kb�s>efa:oZhw^nkjb^d�ska:h8Ôtegh`a:b^dGh ~ b ~ ska:]eÖ�b^rkegr	o�_khacb�w�oZb%Ôtb�r	o
_kn�Ö�b^a�oZbº�Kskach/Ô�eghacb ~ 
�efrkd�n4rska:b0Ô�h`b�a�oZb%Ôtskd%Ó,rk]�nkd�egjj`]�rkd�_k{^w�ach`a:b1j`b�d7Ô�]¨_ky^jb^d�¹�nkh9]�r	o�{�oc{
n4oZhj`hdc{^d\s�]�n4a/_4{%Ö�b�j`]�s4s�b�a/w�b�o:oZb7Ôt{�oZÅk]¨_kb ~ Ñ9nkhd§jiezÔt{�oZÅk]¨_kb�s"]�nka§b^d�oZh/Ôtb�a�jieuÒ�aZegw�oZh]�r@_kbxs>ega�¯
oZhw^nkjb^d�s4ach8Ôteghacb^d/dcb�aZeë_k{�oqeghj`j{^b�s�]�n4a�j`b�d�jie4ÔsÕ�_>efd0Ó°skac]foZ]�rkd%Ó,egr	oZhO¯�ska:]goZ]grkd0Ó"b�oxefr�och�¯»jie4ÔuÕ"_>egd ~
¸ rkdcnkh�oZb)Ó�jb�w^egj`w�nkj°_kb�jiexsknka:b�oc{�_kb^dGs>eghacb^dNW Ë(Õ Ó W Ë Õ Ó W Ë8Õ b�oÎW Ë Õ dcb^acemb���skjh`¹�nk{ ~4¸ r
�>r�Ó
jie�w�]�aca:b^w�och`]�r@_kb�dZÒ�]grkw�och`]�rkd�_4b�w�]�aca:{^j`efoZh]�rëdcb�aZe�egskskjh`¹�nk{�b ~

òMñ�ô µ �oû¶F^ü9ø�ûwùE�YF^ø�úº÷uû F�· ö þOÿ¹¸pü%û¶º³C¼»�C.½X¾
#&%(')% T�¶ l #/bAe{Ö��$%�]�r['gb�oZ% T oZb�aZegw�oZh]�r ¶ b^rkb�aZefoc]�aqp Þ k egr(ß � Ó ¶ ��n ß Â à Ô�]¨_k{^jh`dcb}j`b�d�w^]gj`j`hdch]�rkd

sks@Ó	s - b�o -�- b^r�n4oZhj`hdZegr	o9j`e�oZÅk{�]�achbf¿ � 
6s"b^a:ocnka:ÕkefoZh~Ö�b§b^r�oZb�r>egr	o}w^]�Ô�s4oZb§_kb§j`e�skac]¨_knkw�oZh`]gr
_kb�Ô�h`rkhO¯u:b�ocd ~ |$b�d�{%Ö�{�rkb0Ô�b^r	ocd�dc]gr�o�d:h8Ô�nkj{^d�b�rñw�]�rkd:h`_k{�aZegr	o�j`b�d1w^]�jj`h`d:h`]�r4d -�- w�]�ÔOÔtb�nkr4b
dcnks"b^a:s�]gdchoch`]�r©_4bw�]�j`jh`dch]�rkdtr¨n4w^j`{�]�r�¯»r¨n4w^j`{�]�rÐb^rÐn4oZhj`h`dcegr	o�j`bXÔ�]¨_ky^jbQ_kb ¶ j`egn Õ"b^aës"]�nka@jie
��{^]4Ôt{�oZachb�_kb�d/w�]�j`jh`d:h`]�rkd Þ�- _ke µ�� Ò à ~|Ne�skac]�Õke4Õkh`jhoc{/_��¤hr�ocb^acegw�och`]�rts�]�n4a\j`b�d.w^]gj`j`hdch]�rkd�Õkhr>egh`a:b^dGb^d:o.wAegjw^nkj{^b�b�rën4och`j`hdZegr	oGjie�skac]f¯
_knkw�oZh`]grM_kboÔthrkh�¯�u:b�oZd�Ôt]¨_k{�j`h`d:{^d�skega1s;¿ � 
 ~ |,b^d�s>ega�oZ]�rkd�eA��egr	othr	oZb^aceg��h._4b]Ôtegrkhy^a:bë_knka:b
b0Ô�s�]ga:oZb�r	o�nkrkboÒ�aZegw�oZh`]gr¡_4b�j��¤{�rkb^a:��h`b�Ô�h`d:b�b^rIu:b^n ~ |9��{^rkb�ac��hb�a:b^d�oqegr	oZb�b^d�o�n4oZhj`h`d:{^b�s"]�nka�jieÒ�]�a:Ôtefoch`]�r8_kb1w^]�a:_kb^dxbº�4w�hoc{^b^d7Ô�]�_k{�j`hdZegr	o�jb^d�s4ac]¨w^b^d:dcnkd7Ô�]�nkd ~�� b^dxw^]�a:_kb^dxs"b^nEÖgb^r	o�b^rkd:nkhocb
h`r	oZb�aZeg�gh`a�£�rk]gnEÖ�b^egn]gnKd:b�_k{^d:b���w^h�oZb^a ~$- ska:y^d\Ò�aZeg�4Ôtb�r�oZefoZh]�r@Ó�j`b^d�Åkeg_kac]grkd�skac]¨_knkh�oZd�r���h`r	ocb^a�¯
eg��hdcdcb�r	o§skj`nkd%Ó>rkh$e{Ö�b�w�_��¤egn4ocacb�d/Åkeg_kac]grkd0Ó>rkh$e{Ögb^w�_kb^d§w^]gac_kb�d0Ó°h`j�r����@e1skjnkd§_kbxacb�_kh��nkdch]�r ~|$b�dt{9Ö�{�rkb0Ô�b^r	oZd���{^rk{�ac{�dts>efa�jboÔt]¨_ky^jbY#&%(')% T�¶ dc]�r	oth`r	oZ{���ac{�dt_>efrkdtj`eIdch8Ômnkjiefoch`]�r _kn
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CED äGF"êCè�éIë�â�ázë�å4è�ênæRä3è�ê�íBðÌîBëiìÂäVF L éIë�è�ç
_k{�ocb^w�oZb^n4a ��®Î- P ~ |Ne�wqÅkef�irkb�_4b�acb�w^]�rkd�oZa:nkw�och`]�r@b^d�o/egskskjh`¹�nk{�b�£�w^b�d�{%Ö�{�rkb0Ô�b^r	ocd�b�o§j`b^d\s>ega:och�¯
w^nkjb^d§dc]gr�o/a:b^w^]grkd:ocacnkh�oZb^d ~ Ñ9nkh`d§j`b�d§s>ega:och`w�nkj`b�d�acb^w�]�rkd�oZacn4hoZb�d§b�o/dch/Ô�nkj`{�b^d�d:]�r	o�efdcdc]¨w^h{^b�d ~ %�j,b^d�o
s�]gdcdch/Õkj`b�_kb�_k{�ocb^a+Ôthrkb^a�j��¤]�a:h`��hrkb/_kb^d§s>ega�oZhw^nkjb^d0Ó�h ~ b ~ _kbxdZe{Ö�]�ha�dch�j`e�s>ega�oZh`w�nkj`b�b^d:o§n4r�s4ac]¨_knkho
_kbx_k{^w�ac]�hdcdcegrkw^bx]�n�dch,b�j`jb�e�{�oZ{x��{�rk{^a:{^b�egnoÒ�acb^b��^bº¯�]�n4o ~|���{�ocnk_kb�_��¤{9Ö�{^r4b0Ô�b^r	oZdf#&%(')% T�¶ d:h8Ô�nkj`egr	o}_kb^d�{9Ö�{^r4b0Ô�b^r	oZd - n�¯ - n@£ Ðgµ�µm¶ b�Ü¬em{�oc{�b���b^wº¯
oZnk{�b ~ |,b�d§oZegn��ë_kbxskac]¨_knkw�oZh`]gr�_kb^d§_kh���{�acb^r	ocb^d§s>ega�oZh`w�nkj`b�d.w^]gr�oZe4Ô�h`r>egr	o�jb^d�{�wqÅ>egr	oZhj`j`]grkd._kb�s@Ó
W3Ó Õ b�o Õ ]gr�o/{�oZ{xw^]�Ô�s>ega:{^d/egn���_k]�rkrk{�b^d/b���s"{^ach/Ôtb�r	oqegjb^d ~Ñ�jnkdchb^nka:d�ska:]�Õkj`y%Ôtb�d�dc]gr�o�efsks>ega:nkd ~ |,b�d�_kh`d�oZach/Õkn4och`]�rkd�b^rzh8Ô�sknkjdch]�r�ocaZegr4d+Ö�b�acd:btska:{^_kh�oZb�d
s>ega�#&%(')% T�¶ {�oZegh`b�r�o�b^r�_k{^dcegw^w�]�ac_¡e{Ö�b�w�j`b�d�_k]�rkr4{^b^d ~ 5�rkb�acb^r4]�a:Ôtegj`hdZefoch`]�r�Ò�n4o1h/Ôts"]�d:dch8Õ4j`b
{�oZegr	o�_k]�rkrk{�¹�nkb�jbërk]�ÔsÕkacb�_kb�skega:och`w^n4j`b^dmskach/Ô�eghacb�dm{�oZeghomh`rkw�]�rkr�n�b�o�a:b^ska:{^dcb�r	oqegh�o�j`bQÕkn�o
_kb1w^b�ococb�egr>egj���d:b ~ 
�b1skj`nkd%Ó�b^rzw�b1¹¨n4h�w^]�r4w^b^a:rkb�j`b�d Õ b�oxjb^d Õ Ó�j`bmoZegn��(_kb�skac]¨_knkw�oZh]�rQ{�oZeghoÒ egh8Õ4j`b�b�o�_kb�d1{%Ö�{�rkb0Ô�b^r	ocdtd:nkskskj{0Ô�b^r	oqeghacb�d�egnkaZefh`b^r	om{�oZ{�r4{^w^b�dcdcegh`a:b^d ~IÛ efh`d�j���egn4��Ôtb�r	oqefoch`]�r
_kn@rk]�ÔuÕ4acbx_���{%Ö�{�rkb0Ô�b^r	ocd�dch/Ô�nkj{^d�r���{�oZegho§s>efd/n4rkbxskach]�ach�oZ{�s"]�nka�j`e�w^]�jjie4Õ"]�aZevoZh`]gr ��®N- P ~ÑÎ]�nka}s>egjj`hb^a9£xw^b/skac]4Õkj`y%Ôtb)Ó�%�j"e�_k]grkw�{�oZ{/_k{^w�h`_k{§_���{^j`e4Õ"]�acb�a}n4rkb�r4]�nEÖ�b�j`jbZÔ�{�ocÅk]¨_kbAÕ>egdc{�b
dcnka�j`b^d�s4ac{^_4h`w�och`]�r4dë_kn�Ô�]�_ky�j`b�oZÅkb�a:Ô�h`¹�nkbQ_kb�Ñ ~ j\acegnkr�¯ Û nkrk��h`rk��b�a�À�Á[Â)Ã Þ jGaZe�ß��6ÓGj\ace�ß�ß6Ój\aZe µ
� à,b�o/j`b^d�oZegn���_4b�ska:]�_4nkw�och`]�r�_kbxs>efa:oZhw^nkjb^d�_k{�uc£OÔ�b^d:nkac{�d§s>ega§jie�w�]�j`j`e4Õ�]gaZefoch`]�r ��®Î- P ~

òMñBA Ä�û ö þOÿ¹¸pü%û øgÅoûwùrö ú�Æ7·�û ÿ�ûÈÇ�ñcÉ ùÊF�·@��K@Ë ·��¹Ìwú��¹Í�ûwùÏÎ�ÐÒÑ�Ó
Ô É ùÊF�Õ7ò¹Ö�É ù"F$Õ�Õ¹Ö�É ù"F$×tôGØ

|$bÚÙt]¨_ky^jb�ocÅkb^a�Ùth¹�nkbQn4och`j`hdc{�d^��h`rkd:w^a:hoë_kegrkdëjbQwAeg_4acbQ_kb�d�{�ocnk_kb^d�_4b^d�w^]gj`j`hdch]�rkd�_���h`]�rkd
j`]�n4ac_kd�nkj�oZacev¯�a:b^jievoZh�Û¨hd:oZb�d ~@� b�Ù�]�_4y^j`b�{�oZnk_4h`bxj`b�d/_4h��{^acb�r	oZb^d�{�oZegs�b�d�_4b�j`e$Ü�]�aBÙtefoZh]�r�_knÚÝ¡¿ ¶_k]�r	o�jieMskÅ>efdcb _��¤Å>ef_kac]�r4h`dZevoZh`]gr ~ |$e¡d:]�nka:w^bK_kbskega:och`w^n4j`b^d@b�d:o8dcnksks"]�d:{^b ��oZa:bb�rò{^¹�nkhj`h�Þkacb
oZÅkb�aBÙ�h`¹�nkb�b�o�wqÅkh�Ùth¹�nkb§u:nkd:¹�n���efnPÜ�a:b^b��^b�¯»]�n4o ~ß� b�Ùt]¨_ky�j`b�b^d:oàÞkegdc{�d:nka�j`b�Ùt]¨_ky�j`bmd�oqefoch`d�oZh`¹�nkb
b�omskj`nkdmskac{�w^h`d:{vÙ�b^r	o1d:nka�j¦��b^r4dcbvÙ�Þkj`bt��aZegr4_MwAegrk]grkh`¹�nkbt_k{^w�ach�Ûfegr	o1jb^d�_4b^rkd:hoZ{�d�_kbëskega:och`w^n4j`b^d
_>egrkdxnkrd:�¨d:ocyvÙ�b�{�¹¨n4h`j`h�Þkac{ l {^¹�n>efoch`]�rK� ~�� p ~ |$b�d�_4b^n���Ûfegach`e)Þkjb^d�h`r4_k{^s"b^rk_kegr	oZb^d�w^]grkd:ochoZnkegr	o
j`b�d�s>egaZe´Ùty�oZacb�d�_kn�Ùt]¨_ky^jb�dc]gr�o�jiemocbvÙ�s�{�aZefocnkacb l ® p.b�o/jie�s"]goZb�r	oZh`b�j,wqÅkh�Ù�h`¹�nkb l�á�â p ~ã � � ä �å ª w¡æ/ç^

W w;è W©´é*êLë�é Ñ�ì�í2î ë ì�ï U 6ð§ l � ~�� p
eñÛ�b^w ã � j`em_kb�rkdch�oZ{x_kbxs>ega�oZh`w�nkj`b�dvò ä � j`e�_k{^��{�rk{^a:b^d:w^b^r4w^bm_4b�d:skh`rSò¼ó�ô w�ô � ògW�j¦��h�Ù�sknkj`d:h`]�rSò2õ
j¦��{^rkb�ac��hb�oc]goqegjb)ò¨b�o§jb�s�]foZb^r	och`b^j�wqÅkh�Ù�h`¹�nkb á � � á�â�ö �
÷ á _2ø �
÷ áSù�ú�û2ü� ~ |,b�s�]foZb^r	och`b^j�wqÅkh�Ù�h`¹�nkb
d^��b���ska:h�Ù�b�b�rcÜ�]�rkw�oZh`]gr�_kb�d\rk]�Ù�Þkacb�d\¹�n>egr	oZh¹�nkb^d¡Þ>ega:�g]�rkh¹¨n4b^d l�ö � pEò�{�oZaZefrk��b^d l ø � p�b�o._kb�dGoZa:]�h`d
w^]�Ù�s"]�dZegr	ocb^d§_kbxj¦��h`d:]�dcskhr l�û2ü� p\s"]�nka�j`e�skega:och`w^n4j`b�_���b^d:s�y�w^b�ý ~|$b$Ûg]�j`n
Ùtb$þ�ò�j`b�s"]gocb^r	oZhb^j�wqÅkh�Ùth¹�nkb�{�ocaZegr4��b á _ b�oxj`b1s"]goZb�r	oZh`b�j�wqÅkh�Ùth¹¨n4b�_���h`dc]gdcskhr áÿù údc]�r	o¡�4��{^d�s>egaGj`b�d\j`]gh`d�_kb�w�]�rkdcb�a�Ûfefoch`]�r ~ |,b^d._4h��{^acb�r	oZb^d\h`r	oZb�aZegw�oZh`]grkdGb�r	oZacb�j`b^dGs>ega�oZh`w�nkj`b�d\d:]�r	o
skachdcb�d�b�r w^])Ùts4ocb�e´�>r _4bt_k{�oZb�aBÙ�h`rkb�a�nkr4bt{�¹¨nkefoZh]�r_��¤{�oqefo�ac{^egj`hd:oZb ~,- ska:y^d�nkrkb�skac]¨_knkw�oZh`]gr
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	��������b����������������
oZÅkb�aBÙ�h`¹�nkb9_kb�d$ac{^d:]�r>egr4w^b^dNb�oN_kb�dÎskega:och`w^n4j`b^d�j`]�nka:_kb^d�ò´w^b�dN_4b^acr4h`y^a:b^dN_k{^w�ac]�hdcd:b^r	oNb^r�w^]�r	oZa:h�Þknkegr	o
egn���oZegn���_kb�ska:]�_kn4w�oZh]�r�_kb^dfÙt{�dc]�r4d�b�o�_kb�d`Þ>efa:��]grkd ~ |,b^d�aZegsks"]�a�oZd§_kb^d§oqefn���_kb�skac]¨_knkw�oZh`]gr
_kb^d�s>ega�oZhw^nkjb^dxj`]�a:dx_kbtw�]�j`jh`d:h`]�rkd¤ÝZÞ>[àÝ,ÞMefn��K{^rkb�ac��hb^d�_kn � Ý � egh`r4dch9¹�nkb�j]�acdx_kb�w^]gj`j`hdch]�rkd
- n°[ - n l £ ± �� � ô �!��µ�¶ b�þÜb�o�£ ± �� � ô�� µ�µ�¶ b�þxp�egn8P&#f% � dc]�r	o/oZa:y^dfÞkh`b�r8a:b^ska:]�_kn4hoZd
l �>�gnkacb�� ~�� p ~�� b^s"b^r4_>egr	o�j`b�d¡Ù�{^w^egrkhdBÙ�b^d}_kb�s4ac]¨_knkw�och`]�rt_kb�w�b^a�oqeghrkb^d}ac{�dc]�r>efrkw^b�d.rkb�d:]�r	o.s>efd
w^]�Ù�skjy�oZb�Ùtb�r	o�w^]�Ù�ska:h`dvò4w^bx¹�nkh,j`h�Ùth�oZb�jb�s�]gn
Û�]�ha�skac{�_kh`w�oZh�ÜÎ_4b�w�bàÙt]¨_ky^jb ~

��� �"!$#&% i,)��>+8P�egs4s�]�a�oV_4b^dåoqefn�� _4b¬skac]¨_knkw�oZh]�r _kb¬skega:och`w^n4j`b^d¡j`]gacdV_4b¬w^]�jj`hdch`]grkd�w^b^r¨¯
oZacegj`b�d - n>[ - nM£± � ����� ô � µ�µI¶ b�þ l s"]�h`r	oqp"!�¿$# µ Â&% b�o1s4ac{^_4h`w�och`]�r4dm_knOÙ�]¨_ky^jbtoZÅ4b^aBÙ�h`¹�nkb
l och`acb�oºp'!(#(ef� µ ��ò¼jGaZe µ Â&% ~ 
�efrkd�jbxwAeg_ka:b�hr
Ü�{^a:h`b�nka§b^d:o�acb�skac{�dcb�r�oc{�j¦��{^w^ega:o/b�r�ocacb�j`bàÙ�]�_ky�j`b�oZÅ4b^a�¯Ùth¹�nkb�b�o/jb^d§_k]�rkr4{^b^d/b���s"{^a:h�Ù�b^r	oqegjb^d ~

|$b�d�Ûfegjb^nka:d�_4b�ocbvÙ�s�{�aZefocnkacb l ® � §AÁ�)*#�b�þxp�b�o�j`b�s�]foZb^r	och`b^j�wqÅkh�Ùth¹�nkb l�á�â � å À #8b�þ�p
]�Þ4ocb^r�nkb^d�j`]�a:d�_4b�j���e&u:n4d:oZb�Ùtb�r	o�d:]�r	o�w^])Ùts>evoZh�Þ4j`b^d§eñÛgb^w�nkr4bmskÅ>efdcb�Ù�h��¨ocb�w�]�Ù�s�]�d:{^b�_���nkrQ�	eg�
Å>eg_ka:]�rkh¹¨n4b�b�o/_���nkrÚÝ«¿ ¶1~

ò,+(V Ä�û ö þOÿ¹¸pü9ûÏÉ ü�F�ô@ø.- F/÷sû
|$bYÙ�]�_4y^j`bYjGjiegd�o[k eñÛ�b8s>egaZe´Ùt{�oZachdcb�j`ez_���rke)Ùth¹�nkb@_kb^d�w^]�jj`hdch`]grkd�_���h`]�r4d�j]�nka:_kd�nkjocaZev¯

acb�jiefoch�Û¨h`d�oZb^d�b�r d��¤hrkdcskhaZegr	o�_kb[Ùt]¨_ky�j`b^dxÅ	�¨_kac]¨_4�¨r>e)Ù�h`¹�nkb�d�! � wqÅ0/ � ò ® bAe µ
� òNP/b�o µ�� % ~ #/nkho�s>ev¯
aZe)Ù�y�ocacb�dtd:]�r	o�h`rkw�j`nkd�_>egr4dëj`b�Ùt]¨_ky�j`b�j\jiefd:ock eñÛ�bO� ® ò21 Ò ò31 ^ ò�465�ò�467 { � ò28 ^ b�oë¼98 ~~� b�d

��/
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��� �"!$#&%�i�)���+ � ]�Ù�s>egacegh`d:]�rë_kb�d/_4]�rkrk{�b^d/eñÛ�b^wxjb^d�wAefj`w^n4j`d._knYÙ�]�_4y^j`b¤j\jiegd�oGk e!Ûgbxs�]�n4a._kh��{�¯
acb�r�ocb^d}w^b�r�ocaZegjhoc{^d ~ |$b�d�s�]�hr	oZd9w^]gacacb�dcs"]�rk_kb�r	o.egn¨��_k]�rkr4{^b^d}w^b�r	oZaZefj`b^d�ò	j`b�d}w�b^a:w^j`b�d}egn���_k]grkrk{^b�dÙthO¯�s"{^a:h`skÅk{�ach¹¨n4b^d\b�o/j`b^d§w�ac]�hO�@egn���_k]�rkrk{�b^d/s�{�achskÅk{^a:h`¹�nkb�dI!�P§b�o µ)� % ~
s>egace)Ùty�oZa:b^d�dc]�r	oG_k{��krkh`d�_>egr4dGj`exd:nkhocb ~ |$e�d:]�nka:w^b/_kb�skega:och`w^n4j`b^d}egn]Ü�acb�b^��b�¯�]gn4o\b�d:oGacb�skac{�dcb^r	oc{^b
s>ega.n4rkb�w^]¨¹�nkbxb^j`jh`s4och`¹�nkb/_>egrkd§jb�skjiefrës�b�acs"b^rk_4h`w^n4jieghacb�£�j���ev��b���_4nYÜ efh`dcw�bAegn@b�o§wAegacegw�oc{^achdc{�b
s>egaxj`b�dx_kh�Ù�b^rkd:h`]�r4dI465ëb�oJ4K7 ~ |$e�d:nka�Ü egw�b�_kb�_kh���nkd:h`]�rz_kb�jie�d:]�nkacw�b�b�d:o�acb^s4ac{^d:b^r	oZ{�b�s>egaxj`b
s>egace)Ùty�oZa:b { � ~ |,b^d�s>ega�oZhw^nkjb^d�dc]�r	o}{vÙ�h`d:b^d�b^r�nkr�s�]gh`r	o�_kb/j¦��b^dcskegw^b l �¼ò·��ò��´p�£�n4rkb/ocbvÙ�s�{�aZefocnkacb
® �4��{^b(b�otdc]�r	oës4ac]�skn4j`dc{�b^dëskegatn4r/Þ"]�]�d�o�b�råaZefskh`_kh�oZ{�oZacegrkd(Û�b^a:dcbL1 sNM £PO
t ~¡� b�T>]fo�_k{�s�b�rk_
j`hrk{Aeghacb�Ùtb�r�o�_kn ace´�g]�r _kb�j¦��b^jj`hskdcb�r4]�aBÙtegj`hdc{1b�omska:]�sknkjdcb�oZ]�n�oZb^d�j`b�d�skega:och`w^n4j`b^d�£�jie¹Ùt��Ùtb
aZegs4h`_kh�oZ{�Ùtev��h�Ùtegj`b´ò�w^]grkd:ochoZnkegr	omjb]Tk]go$1 ^ ~ |,b�s>egace)Ùty�oZa:bQ1 Ò ska:b^rk_ b^r w�]�Ù�s4oZb�jie¹Ü�]�a:w^b�_knÞ�]¨]�d�ox_kn�T>]fo�b�r�Ü�]�r4w�oZh]�rK_kbtj���efrk��j`b�eg�^h�Ù�n4oqefjlò�s4Åk{^rk])Ùty�rkb�]�Þ4dcb^a(Û�{tj`]�a:d�_kbtw�]�j`jh`d:h`]�rkd�w^b^r¨¯
oZacegj`b�d ~ |,b^d�dcs"b^w�ocacb�d�egn��YÜ egh�Þkj`b�d§h�Ù�sknkj`d:h`]�r4d\oZacegrkd�Ûgb^a:dcb^d l �>��nka:bm� ~ ��pEò°j`b T>]go�b^jj`h`s�oZh`¹�nkb´ò>eghrkdch
¹�nkbtjb^d�aZeA��]grkdm_kbtdc]�n4acw^btb��¨oZaceghocd�_4b^d�efr>egj�¨d:b^d�_��¤hr	oZb^a(Ü�{^a:]�Ùt{�oZa:h`b�s�]gnka�jb^d�skh`]grkdxdc]�r	omocacy�dÞkh`b�r@acb^s4ac]¨_knkhocd ~

|$]gacd}_kb�j��¤{�oZnk_kb/_kb�jiexsknkacb�oZ{´ò4rk]�n4d.egjj`]�rkd9n�oZh`jh`d:b^a�j`b�Ù�]�_ky�j`bfj\j`egd:o«k eñÛgb�e´�>r�_kb�s>efaZe)Ù�y�¯

� µ



��� HR�����E�,HG� D 	����F�����GST�G�cb��G����:�D�U
oZa:h`dcb�a,j`b�d,dcs"b^w�ocacb�dEb^r�h�Ù�sknkjdch]�r�oZacegrkd(Û�b^a:dcb ~ ÝN]�nka$j`b�d,w^]�jj`h`d:h`]�r4d�w^b�r	oZaZefj`b^d�ò&j`bÊT>]goNefrkh`d:]goZa:]�skh`¹�nkb
b^d�oxr¨n4j l 1 Ò �V)�òB4K5�ôW4K7^p ~ U rzrkb�Ûfe�_k]�rkw1s4acb^r4_kacb�b^rKw^]grkdch_k{^acefoZh]�rQ¹�nkb�jieëd:b^rkd:h�Þkhj`hoc{m_kb�d
dcs"b^w�oZacb�dfÛ¨hd�¯�£&¯�Û¨h`d._4b�j`e�oZbvÙ�s"{^aZevoZnka:b ® b�o/_kn¹T>]fo�aceg_kh`egjX1 ^ ~
ò,+�� Ä�F ö ÷wøgÅ�þOÿoû ÿ�û ü � ûAöXWXûAÿoÿ�ú^�¹Í

|$b�rk]�Ù�Þkacbx_kb�s>ega�oZh`w�nkj`b�d§acb^w�]�rkd�oZacn4hoZb�d�skega�jbx_k{�ocb^w�ocb^nka ��®N- P¬b^d�o�hr
Ü�{^a:h`b^n4a§egn8r4]�Ù$Þka:b
_kb�skega:och`w^n4j`b^d�skac]¨_knkh�oZb�dmj`]gacdm_4bëjie�w^]�jj`h`d:h`]�rSò�s>ega:w^bë¹�nkbëjb�_k{�oZb�w�oZb�nka1r���b^d�o1s>egd�skega�Ü egh�o ~N¸ r
b���b�ovò>jie�w^]gn
Û�b�a:oZn4acb�egrk��nkj`egh`a:b�r���b^d�o�skegd�oZ]goZegj`b�b�o§jie1ac{�dc]�jn4oZh]�r�r���b^d:o�s>egd�hr
�>rkhb ~%�j,b^d:o�b^d:dcb�r�och`b�jN_4b�w�]�rkr>ef�oZa:b�j¦��b�	�wAegw�hoc{�_4b�a:b^w�]�rkd:ocacnkw�oZh]�r8_4b^d/_kh��{^a:b^r	oZb�d�s>efa:oZhw^nkjb^d§s>ega
j`b�_4{�oZb�w�ocb^nka ��®Î- Pòj`]gacd�_kbxj¦��b^d�oZh�Ù�efoch`]�r�_kbxjie�Ü�aZefw�oZh]�r�_kbxs>ega�oZhw^nkjb^d�ska:h�Ùtegh`a:b^d ~|Ne�oZb^wqÅ4rkh`¹�nkb�_4b�j¦��bvÙ$Þ"b^_4_kh`rk�tn4oZhj`hdc{^b�s>ega�jie�w^]�jjie)Þ"]�aZevoZh`]gr�w^]�rkd:h`d�oZb1£�hr	oZ{^�gacb^a�_kb^d�s>ega�¯
oZhw^nkjb^d�dch�Ùmnkj`{�b^dtegnådcb�h`rå_��¤nkr©{�Û�{�rkbvÙ�b^r	o@ac{�b^j ~ |,]�a:d�_kb8jiea:b^w�]�rkd:ocacnkw�oZh]�rå_kb�dës>ega�oZh`w�nkj`b�dvò
j`b�Þ4acnkh�o1j`h{�£Ijie�Ù�nkj�oZhskj`hw^hoc{�_kb^d1oZacegw^b�d�wqÅ>egac�g{^b^d�b�d:o�oZa:y^d]Þkh`b�r�acb^s4ac]¨_knkho�wAega1h_kb^r	oZh¹�nkb�£
j¦��b^r�Û¨h`a:]�rkrkb�Ùtb�r�o§a:{^b�j ~� b�s4ac]¨w^b^d:dcnkdtdcb�_k{^a:]�nkjb�b^r¡skj`nkd:h`b�nkacd�{�oZegs"b^d ~ 
�efrkd�nkrVska:bvÙ�h`b�amoZb�Ùtskd�ò9j`b�d�skega:och`w^n4j`b^d
dc]�r	o§d:h�Ù�nkj{^b�d�£1j¦�¤egh`_kb�_kn@��{^r4{^aZevoZb^n4a ¶�¸�T�®�Y ò>sknkhd.j`b�nka�s>egd:dZeg��bx£1j��¤hr�oc{^a:h`b^n4a\_kn@_k{�oZb^w�oZb�nka
b^d�o�d:h�Ù�n4j`{�s>efa ¶x¸9-�T/®�~ |$]gacdx_kb�w^b�ocoZb�{�oqegs"b)ò,jb^dxs>ega�oZh`w�nkj`b�d�_k{^w�ac]�hdcd:b^r	omd:b^j]�rzj`b�Ù�]�_kb1_4b
_k{^d:h`r	oZ{���aZevoZh`]gr�wqÅk]�hdch ~�- n�w^]�nka:d._kb�j`e�oZa:]�h`d:h`y�Ùtb/{�oZegs�b´ò4jb^d\hr
Ü�]�a�Ù�efoch`]�r4d}jh`{�b^d.efn��ëskega:och`w^n4j`b^d
dch�Ù�nkj`{�b^d/dc]�r	o�h`r	oZ{���ac{�b^d�£�nkrQ{�Ûg{^rkb�Ùtb�r	oxac{^b�j ~ |9�¤{�Û�{�rkbvÙ�b^r	oxac{�dcnkj�oqegr	o�b^d:o�egj`]gacd/acb^w�]�rkd�oZacn4hoñò
b�o}jie�_kb�acrkhy^a:b�{�oqegs"b§w^]�rkd:h`d�oZb�£�egd:dc]¨w^hb^a�j`b�d}skega:och`w^n4j`b^d�d:h�Ù�nkj{^b�d�egn���s>ega�oZhw^nkjb^d9acb�w^]�r4d:oZa:nkhocb^d ~� �¤b�d:o�b^rKw^]�Ù�s>egacegr	oxj`b1rk]�Ù�Þkacb�_kb�s>ega�oZhw^nkjb^d�acb�w^]�r4d:oZa:nkhocb^d�b�o�j`b1r4]�Ù$Þka:b�_4b�skega:och`w^n4j`b^d
��{^r4{^ac{�b^d/¹�nkbxj¦��]�r@{�Ûfegj`n4b�j¦��b�	�wAegw�hoc{�_kn8_4{�oZb�w�ocb^nka ~

ò,+có Ä�F Z>ùÊF�öIø�ú9þm� ÿ�ûAôýü�F7ö W�ÿYF7ôIH�ù�ú0ö F^ú9ù�ûAô
|$b�d�dc]�nka:w^b�d}_4b�w^]�r	oqe´Ùthr>efoZh]�r�s"]�dcd:h�Þkjb^d9_kb�d Õ skac]!Û¨h`b�rkrkb�r�o}_kb�d�skac]¨_knkh�oZd9_kb�_k{�w^a:]�h`d:dZegrkw�b

s>ega�h`r	oZb�aZegw�oZh`]gr�Ü egh�Þkj`bx]�nQskega�_k{�dchr�oc{^��acefoZh]�rQ{�j`b^w�oZa:]�Ù�ef��rk{�och`¹�nkb�_kb^d�ac{^d:]�r>egr4w^b^d�w�ac{�{^b^d�j]�acd
_kbxjie�w�]�j`jh`dch]�r l oqe)Þ4j`bAefn8� ~�� p ~
�egrkdÎw^b\¹�nkh¨dcn4hoñò&[ �$\�] ��^�[AW ¾ [�_@a:b^ska:{^dcb�r	oZb.jbGrk])Ù$Þkacb}_kb Õ hdcdcn4dE_kbGjie§_k{^w�ac]�hdcdZefrkw^b._4b\jie
s>ega�oZh`w�nkj`b Y òLõ \�] ��a:b^ska:{^dcb�r	oZb�j��¤b�	tw^egw^h�oZ{§_kb/jie�acb�w^]�r4d:oZa:nkw�och`]�rt_���nkrtocb^j Õ ~L� b�d¡Ûfegach`e)Þkjb^d9_k{º¯
s�b�rk_kb�r�o�_4b�j¦��h�Ù�sknkj`d:h`]�rxoZacegrkd(Û�b^a:dcb/_kb^d Õ l W ¾ pÎb�o�_kb�jie�aZegskh_khoc{ l ÿNp ~ ÝN]�nka9d:h�Ù�skj`h��>b^aNj¦��{^w�achocnkacb
[ �$\<] �`^�[AW ¾ [�_ d:b^ace�rk]foZ{ �$\�] � ~

� h	<È� Õ ò � � ] ��b�d:oÎj`b�rk]�Ù$Þ4acb�_kb Õ ska:h�Ùtegh`a:b^d ~ õ~� ] �mb�d:oÎj¦��b�	�wAegw�hoc{}_4bGj`e§a:b^w�]�rkd:ocacnkw�oZh]�r
_���nkr Õ s4ach�Ùteghacb ~

� �



CED �GF�:��<;=�����>�?���<:@�A�B�<:C	�DE���F���VF L ;=�G�<H
ÝEefa:oZhw^nkjb w"8 l w�Ùëp Ý9ac]¨_knkh�oZd j\P l � p ¸ 	�w^egw^h�oZ{x_kbxacb�w^]�rkd�oZa:nkw�och`]�r Õ� a í Â ~ / � Õ [ ª í /�/ ~ Ö / õcbRd ] �� a ^ Ö ~ � � Õ [ ª ^ /�/ ~ B � õcbfe ] �� g ^ � ~ ���Xhf§i) í � ü Õ [ Ï �Aµ�µ4~¤µ�µ õKj e ] �Â k í � ~ Â � Õ [ « í ��� ~ Ö µ õcl d ] �B Õ � ~ Ö / s8[ ª í � �4~ / µ õ~� ] �> ù@?Îý %�ù>!�i�)4�>+>P§{^d:n@Ù�{�_kb^d�ska:]�skach{�oc{^d�_kb^d�s>efa:oZhw^nkjb^d9w�]�r	oZb^r�nkb�dG_kegrkd�j¦��{^wqÅ>efr�och`jj`]�r�_4b Õ ~ j.P

b^d�o�jb�aZegs4s�]�a�o§_���bvÙ$ÞkacegrkwqÅkb�Ùtb�r	o ~
|$b�r4]�Ù$Þka:bë_kb Õ a:b^w^]grkd:ocacnkh�oZd1b^d�o�_k{�ocb^a�Ùthrk{ëj`]gacdm_4b�j¦�¤egr>egj���d:bëh`r	ocb^a�Ü�{�ac]�Ù�{�ocach¹¨n4b)ò � � _d^��{^w�acho§b�r�Ü�]grkw�och`]�r@_kbxj¦��h�Ù�sknkjdch]�rtocaZegrkd(Û�b�acdcb l W ¾ p\_kn Õ ò@Û�]�ha�j¦��{^¹�n>efoch`]�r l � ~ ��p ~

� � _ s W ¾ t � õ�� ] � s W ¾ t � � ] � s W ¾ t
m n
\cop � õ \<] � s W ¾ t �q\<] � s W ¾ t l � ~ ��p

|Ne$Ü�acegw�och`]�r�_kb Õ ska:h�Ùtegh`a:b^dvòsrg�Sò°e1s�]�n4a�b���skacb�dcd:h`]�r8j¦��{^¹�n>efoch`]�r l � ~*� p`�
rg� s W ¾ t � õ�� ] � s W ¾ t � � ] � s W ¾ t� � _ s W ¾ t l � ~*� p

t |,b�oZb�aBÙ�b�skachrkw^hs>egj�¹�n���h`jSÜ efn4o§_k{�ocb^a�Ùthrkb^a�b�d:o��
õ~� ] � s W ¾ t � � ] � s W ¾ t l � ~ Â p

t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d a í �Ý�n4h`dc¹�nkbtjie¹Ùtegdcd:bt_kn a í l ��~*� � �ë¶ b�þxp�b^d�oms4ac]¨wqÅkb�_kb�jieYÙtegdcd:bt_kb�d Õ l �g~���� B ¶ b�þxpEò,]�r
dcnks4s�]�d:bm¹�nkb�j`bxdcs"b^w�oZacbmb^r(h�Ùts4nkj`d:h`]�rëocaZegrkd(Û�b�acdcb1s"]�nka§jb^d Õ hdcdcn4d�_kb�d a í ò°b^d�o�jb�Ù��vÙ�bx¹�nkb
j`b�d:s�b�w�ocacb�b^r�h�Ù�sknkj`d:h`]�rtoZaZefrkd�Ûgb^acd:bm_kb�d a í ~

õ6b d ] � s W ¾ t � b d ] � s W ¾ t,� õ6b d ] � s W ¾ t�hIËgË40(ugË�\vh � b d s W ¾ t l � ~ B�p
t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d a ^ �U r8dcnks4s�]�d:b a ^ ^ a í � §�0()�sknkhdc¹�nkb�j`bxw^]�r	ocb^r�nQb^r(¹¨nkegacÆ�d�r��¤b�d:o�_4h��{^acb�r	o�¹�nkb�s>ega/j¦��h`r	oZb�a�¯Ùt{�_khiefh`acb�_kb^d/¹�n>ega:Æ¨d§n�b�o/_ l a ^ £Pw ����x a í £P[ ��� p ~|$b�d/egskska:]´��h�Ù�efoch`]�r4d.skac{�w^{�_kb^r	oZb�d�rk]gnkd§s�b�aBÙ�b�ococb^r	o/_���{^w^a:h`a:b[�

õ b e ] � s W ¾ t � b e ] � s W ¾ t,�ðõ b e ] � s W ¾ t�hIË�Ë40 À §�\Vh � byd s W ¾ t l � ~ �	p
eñÛ�b^w � byd ò>j`b�d:s�b�w�oZa:bxb^r�h�Ù�sknkj`d:h`]�r�_kb^d a í Ùtb�dcnka:{�skega§jie�w^]gj`jie´Þ�]�acefoZh]�r �¨®Î- Pz! - _>e µ�� Å % ~

���



���9�������åJ{;2� C �<:C	�D|���?�>���=�cb��}���mFG;2:@�A��:@;2�?�
t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d g ^ �
- �>rK_��¤e!Ûg]�h`axnkr4btb�d:oZh�Ù�evoZh`]grI_knd:s�b�w�ocacb�b^r h�Ùts4nkj`d:h`]�r(ocaZegr4d�Û�b�acd:b�_kb�d g ^ ò,]�rKw^]grkdch_ky^a:b

j`b/aZegs4s�]�a�o g ^ ^ Õ �~)40(��¹�nkh�w�]�aca:b^d:s�]�r4_@£mnkrkb�s4ac{^_4h`w�och`]�rt_kn�Ù�]�_4y^j`b§oZÅ4b^aBÙ�h`¹�nkb l s>efaZeg��acegskÅkb
� ~ ��p ~
�b�s4j`nkd�ò"s4nkh`d:¹¨n4bmj`bxw'8(_kb�d g ^ b�d:o/oZa:y^d�s"b�ocho§s>efa�acegsks"]�a:o�egn8w"88_kb^d Õ ò>]�r8w^]�rkd:h`_ky�acb�j`b�d
Õ h`d:dcnkd§_kbxw^b�ococb�a:{^d:]�r>egrkw�b�w�]�Ù[Ùtb�_kb�d Õ skach�Ù�eghacb�dvò4skega§w^]�rkd:{^¹�nkb�r�o��

õ j e ] � s W ¾ t,�ðõ~� ] � s W ¾ t l � ~ ��p

- j¦�¤egh`_kb�_4b^d/egskska:]A�4h�Ù�evoZh`]grkd.ska:{^w^{�_kb^r	ocb^d��
õ6j e ] � s W ¾ t � j e ] � s W ¾ tZ� õ~� ] � s W ¾ t�hL)40(�>h � � ] � s W ¾ t l � ~ Ö p

t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d k í �
U r w�]�Ù�s>egacbMjb oqefn��¬_4bMskac]¨_knkw�oZh`]gr _kb^d k í j`]�a:dQ_kbMw�]�j`jh`dch]�rkd - n>[ - n £ �ñ��µ6¶ b�þ

! - _ke µ�� � % s>ega�aZegsks"]�a�oxegnQoqefn��Q_4b1skac]¨_knkw�oZh`]grQ_kb^d a í ò�b�o�b^rzdcnks4s�]�dcegr	o�õ l d ] � � õcbyd ] � ò]�rMw^]grkw^jn4oñòNb^rMoZb�r>egr	o�w^])Ùts4ocb�_kb�d�aZegsks"]�a�oZdm_��¤b�Ù$ÞkaZefrkwqÅkbvÙ�b^r	ovò9¹¨n4b�j¦��]�r s"b^n4o1r4{^��jh`��b�amj`b
oZb�aBÙ�bàõ6l d ] � � l d ] � _4b�Ûfegr	o&õ byd ] � � byd ] � ~°¸ r�b���b�o��õ l d ] � � l d ] �õ bRd ] � � byd ] � �~)40�§�u l � ~ /	p

� b^w^h$w�]�rk_knkh�o/£¹�
� � _ s W ¾ t³� §�0��>h�õ~� ] � s W ¾ t � � ] � s W ¾ t

m s )40¤Ë�Ë�u�Ë)õ byd ] � s W ¾ t m )40¤Ë�Ë À §!õ b&e ] � s W ¾ tBt � byd s W ¾ t l � ~��´µ p
U rK_k{�oZb^a�Ùthrkb � � ] � s W ¾ t�£@s>ega�oZh`a�_4b � ��Ù�b^d:nkac{�dms>efa�j`e�w^]�jjie)Þ"]�aZevoZh`]gr ��®N- P�! - _kj µ � % ~

- hrkdch � ��d^��b���skach�Ùtb�b�r�Ü�]grkw�och`]�r@_kb�õ~� ] � s W ¾ t.b�o � � _ s W ¾ t`�
� � s W ¾ t � � � _ s W ¾ tõ�� ] � s W ¾ t l � ~���� p

� � ] � s W ¾ t³� � � s W ¾ t ÷ « s W ¾ tgq � b d s W ¾ t§�0(� l � ~�� ��p
|$e�Ü�acegw�och`]�r�_4b Õ s4ach�Ùteghacb^d\_kb�Û¨h`b�r	o��

rg� s W ¾ tZ� §�0§�0�� ÷ « s W ¾ t � bRd s W ¾ t� � s W ¾ t l � ~��!� p
eñÛ�b^w[�

« s W ¾ t«� )40¤Ë�Ë�u�Ë�õcb d ] � s W ¾ t m )40�ËgË À §!õcb e ] � s W ¾ tõ~� ] � s W ¾ t l � ~�� Â p

� �



CED �GF�:��<;=�����>�?���<:@�A�B�<:C	�DE���F���VF L ;=�G�<H
U rKw^]grkd:oZefoZbt¹¨n4btj`eYÜ�acegw�och`]�rz_kb�d Õ skach�Ù�efh`acb�d�_k{^s"b^r4_ _kb�oZac]gh`d�b�	�w^egw^h�oZ{^d ~ 
�egrkd�w^b�¹�nkh

dcnkh�oñòk]gr�bº��skj`h¹¨n4b�w�]�Ù[Ùtb�r�o§d:]�r	o/wAegjw^nkj{^b^d�w�b^d/b�	�wAefw^hoc{^d ~� õcbRd ] �� b�ococb�b�	�w^egw^h�oZ{�b�d:o�w^egj`w�nkj`{�b�£mskega:och`a\_4b�jiexoZb�wqÅkrkh`¹�nkb�_4b�j¦��bvÙ$Þ"b^_4_kh`rk�megskskjh`¹�nk{�b�egn�� a í ~U r�dc{�j`b�w�oZh]�rkrkb§jb^d a í efdcdc]¨w^h{^d ~ U r�_k{�oZb^a�Ùthrkb§j`b�d:s�b�w�oZa:b�b�rth�Ùtskn4j`dch]�r�oZacegrkd(Û�b^a:dcb�_kb^d Õ òh`d:dcnkd�_4b^d a í òfdcn@Þ4h`dcdcegr	o�j`b�d"Ù��vÙ�b^d�w�achocy^a:b^dE_4b�dc{^jb^w�oZh`]gr�¹�nkb.j`b�d Õ n�oZh`jh`d:{^dNj`]�a:dE_kb.j`e�w^]grkd:ocacnkwº¯
oZh]�r�_kb�dGÜ�]�rkw�oZh`]grkd\_kb�w^]�a:ac{^j`efoZh]�r ~ Ý9nkh`d\]�r�_k{�ocb^a�Ùthrkb�jb�dcs"b^w�oZa:b�b^r�h�Ù�sknkjdch]�r�ocaZegr4d�Û�b�acd:b�_4b
oZ]�n4d�j`b^d Õ h`dcd:nkd�_kb�d a í efdcdc]¨w^h{^d ~ |$b1acegsks"]�a:o�_kb1w^b�d�_4b^n��zd:s�b�w�ocacb^dx_k]grkrkb1j`bmdcs"b^w�ocacb�_kb�jieÛfegj`b�nka�_4b�õ byd ] � l �>�gnkacb1� ~*� p ~ |9��b�	�wAevoZhoc{m_kbmacb^w�]�rkd�oZacn4w�oZh]�rQ_kb�d Õ ska:h�Ùtegh`a:b^d/efo:oZb^hr	o � B �ë~|9�¤b�	tw^egw^h�oZ{�_kb�a:b^w^]grkd:ocacnkw�oZh`]grë_kb^d Õ hdcdcn4d._kb a í wqÅ¨n�oZb�_kb � B � £ Ö � £�wAegn4dcb�_kb�jie�dc{^jb^w�oZh`]gr
dcnka§jbx
 �\- _4n Õ egnYÛ�b�a:ocb��8skach�Ù�efh`acb ~4¸ r�b���b�o�j`b�d a í d:b�_k{�dchr�ocy^��a:b^r	o�£ Â ~ / � w�Ù _kn�Ûgb^a�oZb��
skach�Ù�efh`acb´ò�w^b�¹�nkh�h�Ùts4j`h`¹�nkb�¹�nkb�j`b�
 �\- _4b^d Õ l hdcd:nkd\_kb a í pGefn7Û�b�a:ocb���skach�Ù�eghacb§e�nkrkb&Ûfegjb^nka
skj`n4d�{^j`b�Û�{�b�¹�nkbxw^b�j`nkh,_4b^d Õ skach�Ù�eghacb�d ~
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��� �"!$#&%�i,)*�+ ¸ 	�w^egw^h�oZ{m_4bmacb�w^]�r4d:oZa:nkw�och`]�rI_4b^d Õ skach�Ù�efh`acb�d l s"]�h`r	oZdZp§w�]�Ù�s>egac{�b�£�j��¤b�	�wAegw�hoZ{
_kb�a:b^w�]�rkd:ocacnkw�oZh]�rë_kb�d Õ hdcdcn4d\_kb a í l w�b^acw�j`b�dqp ~ |,b&Ü egh�o\¹�nkb�j¦��b�	�wAegw�hoc{�_kb�acb^w�]�rkd�oZacn4w�oZh]�rë_kb�d
Õ hdcdcn4d._kb^d a í dc]�h�o\oZa:y^d.hr
Ü�{^a:h`b�nkacb�£mj¦��b�	�wAefw^hoc{�_kb�acb^w�]�rkd�oZacn4w�oZh]�r�_kb�d Õ ska:h�Ùtegh`a:b^d}skac]!Û¨h`b�r	o
_kbxjie�w�]�nksknka:bxdcnka§j`bx
 �\- _kn Õ egnYÛ�b�a:oZbº��skach�Ù�efh`acb�egskskjh`¹�nk{�bxegn�� Õ ~
� õ b e ] �õ6b&e ] � b^d�othrkw^]grkr�nMwAega1jb^d a ^ rkb�dc]gr�o�s>efd1_k{�ocb^w�oc{^d�s>ega1jbë_k{�oZb^w�oZb�nka ��®Î- P ~ 
�egrkd�j`b

s>egaceg��aZefskÅkb�dcn4h�Ûfegr	oñòk]gr8w�]�rkdch_ky^a:b�õ b&e ] � w^]�Ù[Ùtb�n4r�skegaZe)Ù�y�ocacb ~|Ne$Ü�acegw�och`]�r�_kb Õ ska:h�Ùtegh`a:b^d\a:b^d�oZb�h`rkwqÅ>efrk��{^bxj]�acd�_kb�d�oZac]gh`d�dcn4sks�]gdchoch`]�r4d�dcnkh�Ûgefr�ocb^dà�
¯¡õ b&e ] � � õ~� ] �ÿò>w�b�¹�nkh,b�d:o§oZa:y^d/s�b�n8s4ac]�Þ>e´Þkj`b�_���egs4acy^d/j¦��{�ocnk_kbxska:{^w^{�_kb^r	ocbmdcn4a&õ byd ] � ~¯.õ bfe ] � �ðõ bRd ] � òAw�b9¹�nkh	b^d�o$nkr�s"b^nxskjnkd,ac{^egj`hd:ocbÊÙ�efh`d�s4ac]�Þ>e´Þkj`b�Ùtb�r�oSÜ egn��xw^ega o 8 b&e � å 0 o 8 bRd¯àõ b e ] � � §�0(^ å 0�q¤õcbRd ] � òEw�bë¹�nkh.b�d:o1nkr4b�egskska:]A�4h�Ù�evoZh`]gr skjnkdms"b^d:dch�Ù�h`d�oZbtwAega�õ b e ] � b^d�o
egj`]gacd._kbxj��¤]�a:_kacb�_4b Â ��~

� Â



���9�������åJ{;2� C �<:C	�D|���?�>���=�cb��}���mFG;2:@�A��:@;2�?�
¸ rIw�]�Ù�s>egaZefr�o�jie]Ü�aZegw�oZh`]grQ_kb Õ skach�Ù�eghacb�d/w^egj`w�nkj`{�b1£�s>efa:oZha�_4b�w^b�d�oZac]gh`d�Å	�¨s"]goZÅky�dcb�d�]�r

s�b�n4o/w^]�r4w^j`n4acbx¹�nkb�j��¤hrkw^b�a:ochoZn4_kb�dcnka&õ bfe ] � b^r	oZacef�ir4b�n4rkbxb^aca:b^nka/d:�¨d�oZ{vÙtefoch`¹�nkb�_kb Ö � dcnka/jieÜ�aZegw�oZh]�r�_kb Õ skach�Ù�efh`acb�d ~
� õ~� ] �õ�� ] �@b�d:o/wAegjw^nkj{^b�b�r8n4och`jh`dZefr�o.jiemoZb�wqÅkrkh¹¨n4b�_kbxj��¤b�Ù$Þ�b�_k_khrk��egskskjh`¹�nk{^bxefn�� Õ ~� b�ococbxb�	�wAegw�hoc{�b�d:o�wAegjw^nkj{^bx£1s>ega�oZha._kb^d Õ egd:dc]¨w^h`{�d ~U r6b���b�w�oZn4bKjbQaZefsks�]ga:o@_kb�d�d:s�b�w�ocacb^d@b�r h�Ùtskn4j`dch]�rñocaZegr4d�Û�b�acd:b_kb�d Õ eA�	egr	o�s>egd:dc{zj`b�d

w^]�n4sknkacb�d§dcnka/j`b�d:s�b�w�ocacb�b^r�h�Ù�sknkj`d:h`]�rtoZaZefrkd�Ûgb^acd:bm_kb�oc]�nkd§j`b�d Õ egdcd:]�w�h`{^d l �>��nka:b�� ~*� p ~|$e�Ü�acegw�och`]�r�_4b Õ s4ach�Ùteghacb^d\_k{^s"b^rk_8_kbx_kb^n¨�@dcs"b^w�oZacb�d�b�r(h�Ùtskn4j`dch]�rtocaZegr4d�Û�b�acd:b ~� � �� �Ðb^d�o8bº�¨oZaZefho@_kb|! - _4j µ � % b�o�acb�skac{�dcb^r	oc{ dcn4a�j`eO�>��nka:b� ~ Â ~~� bd:s�b�w�oZa:bb�r h�Ùts4nkj`d:h`]�r
oZacegrkd�Ûgb^a:dcb�eë{�oc{�ac{^egj`hdc{�s>ega�j`e�w^]�jjie)Þ"]�acefoZh]�r ��®Î- PÜs"]�nka�_kb^d�{�Û�{^r4bvÙ�b^r	oZd - n°[ - nz£�± ²c³´³ô�� µ�µ�¶ b�þ _k]gr�o§j`e$Ù�nkj�oZh`s4j`h`w�hoc{/a:b^ska:{^d:b^r	oZb µ ¯ �Aµ�� _4b�j`e�w^b�r�ocaZegjhoc{ ~ |,b�d/w�]�aca:b^w�oZh`]grkd�j`h{^b^d.egnÜ�b^b�_�¯�_k]!�§r�rkbxdc]�r	o/s>egd§hrkw^jnkdcb�d ~

 / ndf 2χ  28.13 / 12

p0         5674± 1.047e+04 

p1        0.03821± 0.728 

p2        0.01079± 0.1633 
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 / ndf 2χ  28.13 / 12

p0         5674± 1.047e+04 

p1        0.03821± 0.728 

p2        0.01079± 0.1633 

Λ

��� �"!$#&%�i,)O'$+N
�h`d�oZa:h�Þkn4och`]�r�b^r(h�Ù�sknkj`d:h`]�rëocaZegr4d�Û�b�acd:b1_kb^d Õ l4� �°p�b^rÚÜ�]grkw�och`]�r8_kbmj��¤h�Ùtskn4j`dch]�r
oZacegrkd�Ûgb^a:dcb§_kb^d Õ ~ |,b^dE_k]�rkrk{�b^d�dc]gr�o�bº�¨oZaZefhoZb�d�_���{�ocnk_kb^d�b���b�w�oZn4{^b^d�s>efa�jie�w�]�j`j`e)Þ"]�aZefoch`]�r ��®N- P
! - _4j µ � % ò�j���e&u:n4d:oZb�Ùtb�r	o(b�d:o8b���b^w�ocnk{ eñÛgb^wKj`bPÙt]¨_ky�j`bPj\j`egd:oYk e!Ûgb ~ |,b^d�s>egaZe´Ùty�oZacb�d@s µ ò�s � òs��Iw^]�a:acb^d:s�]grk_kb^r	o�acb^d:s�b�w�och�Û�b�Ùtb�r	o�egn Ü egw�ocb^nka�_kb�rk]�a�Ù�egjh`dcefoZh]�rÿòÎegn3Tk]go�aZeg_kh`egj�1 ^ b�ot£jie
oZb�Ùts"{^acefoZnka:b ®�~
� � b d� byd(bº�¨oZaZefho�_kb
! - _kj µ � % b�o�a:b^ska:{^dcb�r	oZ{1dcn4a�jie��>��nka:b1� ~ B ~¼� b�dcs"b^w�oZa:b�b^rQh�Ùts4nkj`d:h`]�r@oZacegrkd�¯Û�b�acdcbte�{�oc{�])Þ4oZb�r¨nKj`]gacd�_kb�j¦�¤egr>efj�¨dcb1_kb�dx{�Û�{�rkbvÙ�b^r	ocd - n>[ - n £ ± ² ³´³ ô�� µgµ8¶ b�þ _k]�r	o�jie
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CED �GF�:��<;=�����>�?���<:@�A�B�<:C	�DE���F���VF L ;=�G�<H
Ù�nkj�oZh`s4j`h`w�hoc{�acb�skac{�dcb^r	ocb µ ¯ �´µ�� _kb�jie�w^b�r�ocaZegjhoc{ ~ |,b^d�w�]�aca:b^w�och`]�r4d�j`h{^b�d�egnÚÜ�b�b^_�¯»_k]!�§rIrkb�d:]�r	o
s>egd�ska:h`d:b^d§b^r8w^]�Ù�s4oZb ~

 / ndf 2χ  4.528 / 13
p0         4968±  4823 
p1        0.0603± 0.7267 
p2        0.0179± 0.1616 
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 / ndf 2χ  4.528 / 13
p0         4968±  4823 
p1        0.0603± 0.7267 
p2        0.0179± 0.1616 

-Ξ

��� �"!$#&% i�)`Ä�+9
�h`d:ocach�Þkn4oZh]�rI_kb�j¦��h�Ù�sknkjdch]�r8ocaZegrkd(Û�b�acdcbt_kb^d a í l4� byd p�b�o�e&u:nkd�oZbvÙ�b^r	omeñÛ�b^w�j`bÙt]¨_ky�j`b�j\j`egd:oZk e!Ûgb ~ |9�¤h�Ùts4nkj`d:h`]�r�ocaZegrkd(Û�b�acdcb�_kb^d a í b�d:oGdcnksks"]�d:{^b�{��	egjb�£�j¦��h�Ù�sknkjdch`]grmoZacegrkd�¯Û�b�acdcb�_4b^d Õ w^ega.j`em_kh��{^a:b^rkw�b�_kb¤Ùtegd:dcb�b�d:o~Ü egh�Þkj`b ~ |,b�d.s>egace)Ùty�oZa:b^d.s µ ò�s � ò4s��mw�]�aca:b^dcs"]�rk_4b^r	o
acb�dcs"b^w�och�ÛgbvÙ�b^r	o�efnYÜ efw�oZb�nka§_kbxrk]�a�Ù�egjh`dcefoZh]�rÿò¨egn¹T>]go/aZef_khiegj�1 ^ b�o�£�j`e�oZbvÙ�s"{^aZevoZnka:b ®�~

|NefÜ�aZegw�oZh`]gr�_kb Õ ska:h�Ùtegh`a:b^d$wAegjw^nkj{^b l rß�ÿò�Û�]�haE{^¹�n>evoZh`]gr l � ~�� BgpcpNb�d:o�e&u:nkd:oc{^b�s>efaÎnkr4b._kac]ghoZb
l �>�gnkacb§� ~ �	p ~ U r�a:bvÙtegac¹�nkb�¹�nkb§j`e`Ü�aZegw�oZh`]gr1_kb Õ skach�Ù�efh`acb�dE_k{�w^a:]�ho�b�r]Ü�]grkw�och`]�r1_kb§j��¤h�Ùtskn4j`dch]�r
oZacegrkd�Ûgb^a:dcb ~

rß����W å h�W w¾ m W�§qh�W ¾ m W0) l � ~�� B�p
]�¦@s���òks � efrk_8s µ d:]�r	o/_kb^d/s>egace)Ùty�oZa:b^dvòfW ¾ b�d:o/j¦��h�Ù�sknkjdch]�rtocaZegrkd(Û�b�acdcb�_kb�d Õ ~ |$e�Ü�acegw�och`]�r�_4b
jie)Ù�Þ�_>efd.skach�Ù�efh`acb�d\b�d:o Â�Â � l �>��nka:b�� ~ ��p ~

�,+�� Ä�F Z>ùÊF�öIø�ú9þm� ÿ�û Hoù�þ^ø�þm�oôJH�ù�ú0ö F^ú9ù�ûAô
|$b�d�d:]�nka:w^b^d�_kb�w�]�r	oqe)Ù�h`rkefoZh]�rkd�_kb�d�ska:]goZ]�r4d�d:]�r	o�_k{�w^a:hoZb�d�_kegrkd�jb�oqe)ÞkjbAegn8� ~ � ~ |,b^d�skac]f¯

_knkh�oZd�_kb�_k{�w^a:]�h`d:dZegrkw�b�_4b^d k í d:]�r	o/rk{^��jh`��{�d.sknkhdc¹�nkbxj`b�nka.oqefn��@_kb�ska:]�_4nkw�och`]�r@b^d�o�Ü egh�Þkjb�s>ega
aZegs4s�]�a�oxegn��Iegn4ocacb^dxw�]�r	oZach�Þkn4och`]�rkd9! - _>e µ�� � % ~ |,b^dxac{�h`r	oZb�aZegw�oZh]�rkd�_kb�dxÆfef]�rkd�b�ox_4b^dxrkb^n�oZac]grkd
eñÛ�b^w�jie�ÙtefoZhy^a:b�_k]�rkrkegr	o�jh`b�n8£�jie�w�ac{^efoZh]�r@_kb^d/skac]foZ]�rkd§d:]�r	o�rk{���j`h��{^b�d ~>¸ r�b���b�ovò"j��¤{�oZnk_4b�_4b
dch�Ù�nkjievoZh`]grkd«#&%(')% T�¶ s�b�aBÙ�b�o�_���b^d�oZh�Ùtb�a.j`b�nka.w^]gr�ocach�Þkn4oZh]�rëa:b^dcs"b^w�oZh�Û�b�£�� � b�o ��� òkw�b�¹¨n4h�b^d�o
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 / ndf 2χ  35.75 / 10

p0        0.02669± 0.5172 

p1        0.03603± -0.06531 

p2        0.01138± 0.002286 
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W å h1W w¾ m Wÿ§Wh�W ¾ m W�) ~ s0��ò4s � b�o§s µ dc]gr�o§_4b^d�s>egace)Ù�y�oZa:b^d�òfW ¾ b^d�o§j¦��h�Ù�sknkjdch`]gr�ocaZegrkd(Û�b�acdcbx_kb�d
Õ ~

b�o�_k]�rkrkbmnkrkb�b�d:oZh�Ù�evoZh`]gr8_knQocb^a�Ùtb�õc� ] Ñ � � ~ U rIn4och`j`hdcbxjie[Ùt��Ùtb�w^]�r�Ûgb^r	oZh]�rIs�]gnka�jb^d�b�	1¯
wAegw�hoc{^d§¹�nkb�_kegrkd§j`bxs>egaceg��acegskÅkb�� ~ B ~ |$e�skac{�dcb^r	ocbm{�ocnk_kb�b^d�o�b���b�w�oZn4{^b�s�]�n4a/jb^d§ska:]goZ]�r4d/_4]�r	o
j¦��h�Ù�sknkjdch`]grmoZacegrkd�Ûgb^a:dcb�b�d:oGdcnks"{^a:h`b�nkacb�£ µ4~ Â ¶ b�þW�fw/e´�>r�_4b�d���ef��aZefrkwqÅkh`a�_���nkrkb�w^]�r	oZe)Ùthr>efoch`]�r
h�Ù�s�]ga:oqefr�ocb�_kn4bm£1jie�a:{^hr�ocb^acegw�och`]�r@_kb�d/s4h`]�rkd/eñÛ�b�w�j`e$Ù�evoZh`y�acb ~

ÝEefa:oZhw^nkjb w"8 l wvÙ�p Ý9ac]¨_knkhocd j ~ P ~ l � p ¸ 	�wAegw�hoc{�_4b�a:b^w�]�rkd:ocacnkw�oZh]�r8_4n8s
� Õ � ~ Ö / s([ ª í � �4~ / µ õ~� ] Ñ� a í [ Â ~ / � Õ [ ª í h�/�/ ~ Ö / õcb d ] � ] Ñ� a ^ [ Ö ~ � � Õ [ ª ^ h�/�/ ~ B � õ6b e ] � ] ÑÂ g ^ [�� ~ ���Xh�§�) í � ü Õ [ Ï h �Aµ�µ4~¤µ�µ õ j e ] � ] ÑB g 7 � ~ Â µ s([ ª ^ B ��~ Bg� õKjR� ] Ñ� ª oZn
Þ�b Ü eghdcw ~ s8[ Y ¯ õc� ] Ñ� s ¯ ¯ ¯ õ Ñ ] Ñ> ù@?Îý %�ù>! i�)��,+ÎP§{^dcn
Ùt{�_kb^d�ska:]�ska:h`{�oc{^d�_kb^d�skega:och`w^n4j`b^d�w^]�r	ocb^r�nkb^d�_kegrkd�j��¤{�wqÅ>egr	oZhj`j`]gr8_kbmskac]f¯

oZ]�r4d ~ j.P¬b�d:o/j`b�acegsks"]�a:o§_��¤b�Ù$ÞkaZefrkwqÅkbvÙ�b^r	o ~

|$b�r4]�Ù$Þka:b�_kb�ska:]goZ]�r4d�n4oZhj`h`d:{^dGj`]�a:d._kb�j¦�¤egr>efj�¨dcb�_��¤hr�ocb^a(Ü�{^ac])Ùt{�oZachb l�� Ñ _ pGd^��{^w�acho§b�r¹Ü�]�rkw�¯
oZh]�r�_kbxj¦��h�Ù�sknkjdch`]grtoZacegrkd(Û�b^a:dcb�_kb^d§ska:]goZ]�r4d l W ¾ p¤�
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��� �"!$#&%Yi�)���+ � ]�Ù�s>egacegh`d:]�r�_kb�j��¤b�	�wAegw�hoZ{/_kb/acb�w^]�rkd�oZa:nkw�och`]�rë_4b^d\s4ac]goc]�rkd}skach�Ù�eghacb�d l s"]�h`r	oZdZp�ò
_kb^d1s4ac]goc]�rkd1h`d:dcnkd1_4b Õ l w�b^acw�j`b�dqpmb�o�_4b^d�skac]foZ]�rkdmh`dcd:nkd1_kb Õ ò�b^n���¯�Ùt��Ùtb�d�skac]!Ûgb^r>egr	ot_kb�jie
_k{^d:h`r	oZ{���aZevoZh`]gr�_kb a í l wAega:ac{^dZp ~ W ¾ b^d�o�j��¤h�Ùts4nkj`d:h`]�r�oZaZefrkd�Ûgb^acd:b�_4b^d/skac]goc]�rkd ~
t |,b�oZb�aBÙ�b�skachrkw^hs>egj�¹�n���h`jSÜ efn4o§{�Ûfegjnkb^aà�

õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t l � ~�� ��p
t ÝN]�nkafõKj e ] � ] ÑÝ�n4h`dc¹�nkb�j`bxw'8(_kn g ^ b�d:o/oZa:y^d/s�b�oZho§skega§aZegsks"]�a�o/egn(w'88_4b^d�efn4oZa:b^d§s>ega�oZh`w�nkj`b�d§s>ega:och`w�h`s>egr	o

£1jie�w^]gr�oZe)Ù�h`r>efoch`]�rSò�]�r�w^]grkdch_ky^a:b�jb^d Õ ska:]�Ûgb^r>efr�o�_kb�d g ^ w^]�Ù[Ù�b�_kb^d Õ ska:h�Ùtegh`a:b^d ~õ j e ] � ] Ñ �ðõ~� ] Ñ l � ~�� Ö p
t ÝN]�nkafõ byd ] � ] Ñ|$b�d§b�	�wAegw�hoc{^d�õ~� ] Ñ ò�õ6byd ] � ] Ñ b�ofõ Ñ ] Ñ dc]�r	o§acb�skac{�dcb�r�oc{^b�d�dcn4a/j`e��>��n4acb�� ~ � ~k¸ r�w^]�Ù�s>ev¯

aZegr	oxw�b^dxb�	�wAefw^hoc{^d�]�rzs�b�n4o�b^rz_k{�_knkh`a:b�¹¨n��¤b�j`j`b�d�dc]�r	o�h`_4b^r	oZh¹¨n4b^dxdcnkaxj��¤hr�ocb^a(Ûgefj`j`b µ4~ Â � W ¾ ���~��m¶ b�þq�vw ~�- h`r4dch�j��¤Å	�¨s�]foZÅky�dcb�dcnkh�Ûgefr�ocbxb^d:o�Ûfegjh`_kb$�
õcb d ] � ] Ñ � õ~� ] Ñ l � ~�� /	p

t ÝN]�nkafõ b&e ] � ] Ñ
m��efskacy�d�j`b�d�ac{�dcnkj�oqefocdE_kb.j��¤{�oZnk_4b._kb~õcb d ] � _>efrkd�j`bGs>egaceg��aZefskÅkb.� ~ B�w�]�rkw�b^acrkegr	o9jie&Ü�acegw�och`]�r
_kb Õ skach�Ù�efh`acb�dvò¨]�r�s�b�n4o/dcnksks"]�d:b^a��

õ b&e ] � ] Ñ � õ byd ] � ] Ñ l � ~ � µ p

� Ö



�����������ñJ{;2� C �<:C	�D����FG;}	��2	�D��1FG;2:@�A��:@;2�?�
t ÝN]�nkafõKj � ] Ñ%�jSÜ egn4o�Ùtegh`r	ocb^r>egr	o�b�d:och�Ù�b^a�j¦��b�	�w^egw^h�oZ{�_kb�a:b^w^]grkd:ocacnkw�oZh`]gr8_kb�d§skac]goc]�rkd�ska:]!Û�b^rkegr	o�_kb g 7 ~

� nksks"]�d:]�rkdà�
õ j � ] Ñ �ðõ Ñ ] Ñ l � ~ � � p

� b�o:oZb�Å	�¨s�]foZÅky�dcb1b^d�o¤Ûfegj`h_kbxwAega¤õ�� ] Ñ b�d:o�h_kb^r	och`¹�nkb�£cõ Ñ ] Ñ l �k��nkacb�� ~ �gp ~ 
�b�skjnkdvò"j`b o 8Q_kn
g 7 b�d:oGskj`nkd�s"b�ocho}¹�nkb�w�b^j`n4h>_kb^d Õ ~�¸ r
�>rÿò¨jie�ocaZe&u:b�w�oZ]gh`acb§_kb�d g 7 dcb/w^]�nka�Þ�b�£�w^egnkd:b�_kntwqÅ>e)Ù�sÙ�ef��rk{�och`¹�nkb´ògeghrkdch�j`b�d�skac]foZ]�rkdEh`dcd:nkd9_kb�d g 7 a:b^d:dcbvÙ�Þkj`b�r�o}b�rkw^]�a:b�skj`n4d9£�_kb^d9s4ac]goc]�rkd�ska:h�Ùtegh`a:b^d
¹�nkbxj`b^d�s4ac]goc]�rkd§h`d:dcnkd§_kb Õ ~|���h`r4w^b^a�oZh�oZnk_kb�dcnka.j`e�Ü�aZefw�oZh]�rë_kb�s4ac]goc]�rkd�ska:h�Ùtegh`a:b^d}j`h`{�b�£�j��¤hrkw^b�a:oZh�oZnk_4b�dcn4a�õ jR� ] Ñ b^d:o§_4b
Ö �ë~
t ÝN]�nka � j � ] Ñ� bGoZb�aBÙ�b\r���b^d�o9s>egd�Ùtb�dcnka:{ ~ U r�n4oZhj`hdcb�j`b�dEska:{^_khw�oZh]�rkdN_kn�Ù�]�_ky�j`b9oZÅ4b^aBÙ�h`¹�nkb l s>efaZeg��acegskÅkb

� ~ ��p\s�]gnka�{�Ûfegjnkb^a j �Ñ �
g 7
W � g 7

Õ
h Õ W l � ~ ����p� )40(�>hL)40 À u l � ~ � � p

g 7
W � )40�Í l � ~ � Â p

¸ r8n4och`jh`dZefr�o\j`b�acegsks"]�a:o§_���bvÙ�ÞkaZegr4wqÅkbvÙ�b^r	o�]�r@]�Þ4oZhb^r	o��
� j � ] Ñ � )�0¤ÍQh�)40 À § À � � Ñ ] Ñ l � ~ ��B�p
� j � ] Ñ � )�0 å � Ñ ] Ñ l � ~ �g�	p

� Ñ _ s W ¾ t³� õ~� ] Ñ s W ¾ t�hL)40¤ÁgÍQh � � s W ¾ t l � ~ ����p
m õ Ñ ] Ñ s W ¾ t s � Ñ ] Ñ s W ¾ t m � j � ] Ñ s W ¾ t�t
m õ�� ] Ñ � � s W ¾ t

� Ñ _ s W ¾ t³� õ~� ] Ñ s W ¾ t�hL)40¤ÁgÍQh � � s W ¾ t l � ~ � Ö p
m õ Ñ ] Ñ s W ¾ t�hO§�0 å h � Ñ ] Ñ s W ¾ t
m õ�� ] Ñ � � s W ¾ t

|Ne$Ü�acegw�och`]�r�_kbxska:]goZ]grkd§skach�Ù�eghacb�d.b^d�o�_4{��>rkhbxs>ega�j¦��{^¹�n>evoZh`]gr l � ~ ��/	p ~
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r Ñ s W ¾ t³� õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t� Ñ _ s W ¾ t l � ~ ��/	p
r Ñ s W ¾ t³� � Ñ ] Ñ s W ¾ t

« � s W ¾ t � � s W ¾ t m §�0 å � Ñ ] Ñ s W ¾ t m « w s W ¾ t(õc� ] Ñ � � s W ¾ t l � ~���µ p
eñÛ�b^w[�

« � s W ¾ t³� )�0�ÁgÍ�õ�� ] Ñ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~��
� p
« w s W ¾ t³� §�0õ Ñ ] Ñ s W ¾ t l � ~�� ��p

¸ r�b���ska:h�Ùtegr	o � Ñ ! - _>e µ�� Å % b^rYÜ�]�rkw�oZh]�r@_kb�õ Ñ ] Ñ b�o � Ñ _ ]gr8]�Þ�oZh`b�r	oà�
� Ñ s W ¾ t³� � Ñ _ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~���� p� §g0 å h � Ñ ] Ñ s W ¾ t l � ~�� Â p

m õ~� ] Ñ s W ¾ t�h�)40¤ÁgÍ�h � � s W ¾ t m õc� ] Ñ � � s W ¾ tõ Ñ ] Ñ s W ¾ t
egj`]gacd¤�

� Ñ ] Ñ s W ¾ t³� §�0§g0 å s � Ñ s W ¾ t ÷ « � s W ¾ t � � s W ¾ t ÷ « w s W ¾ t(õc� ] Ñ � � s W ¾ t�t l � ~�� B�p
U r dcnksks"]�d:bë¹�nkb�j¦��b�	�wAefw^hoc{t_4bëacb�w^]�rkd�oZa:nkw�och`]�r _4b^d1ska:]goZ]�r4dmj`]gacd�_kbëjie�w^]�r4d:oZa:nkw�och`]�r _kn

dcs"b^w�oZacb�b^r@h�Ù�sknkjdch`]gr�ocaZegr4d�Û�b�acd:b�_4b^d�ska:]goZ]�r4d.b^d�o�jie�Ùt��Ùtb�¹¨n4b�j¦��b�	�wAegw�hoc{�_kb�a:b^w�]�rkd:ocacnkw�oZh]�r
_kb^dxska:]goZ]grkdxj`]�a:d�_kbtj���efr>egj�¨d:b1_��¤hr	oZb^a(Ü�{^a:]�Ùt{�oZa:h`b ~ |$eYÜ�acegw�och`]�rI_kb�ska:]goZ]�r4d�s4ach�Ùteghacb^d�_kb�Û¨h`b�r	o
j¦��{^¹�n>efoch`]�r l � ~�� �	p ~

r Ñ s W ¾ t � � Ñ s W ¾ t ÷ « � s W ¾ t � � s W ¾ t ÷ « w s W ¾ t�õ�� ] Ñ � � s W ¾ t§�0 å � Ñ s W ¾ t l � ~�� �	p
eñÛ�b^w[�

« � s W ¾ t � )40�ÁfÍ�h�õ�� ] Ñ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~�� ��p

« w s W ¾ t � §�0õ Ñ ] Ñ s W ¾ t l � ~�� Ö p
|Ne�Ü�aZefw�oZh]�r@_kb�skac]goc]�rkd/skach�Ù�efh`acb�d�_k{^s"b^r4_Iegj`]gacd�_kb�_kb^n¨�(b�	�wAegw�hoZ{�dvò.õ~� ] Ñ b�o`õ Ñ ] Ñ ò°w^egj�¯

w^nkj{^b�d�£1s>efa:oZha._kbxjie�ocb^wqÅkrkh¹�nkb�_��¤b�Ù$Þ�b�_k_khrk��egskskjh`¹�nk{^bxefn�� Õ b�o�egn¨�@skac]foZ]�rkd ~|NePÜ�aZegw�oZh]�rñ_4b(ska:]goZ]�r4dtska:h�Ùtegh`a:b^d�_k{�s�b�rk_å_kb�oZac]gh`d�dcs"b^w�ocacb�dëb^råh�Ùts4nkj`d:h`]�r ocaZegrkd(Û�b�acdcb ~
�egrkd§j`e�dcnkh�oZb)ò>]gr�_4{�oqefh`j`jb�w^])Ù7Ù�b^r	o§w^b�d§dcs"b^w�ocacb�d�dc]gr�o/]�Þ�oZb^r�nkd ~� ÝN]�nka � Ñ

Ö µ
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� Ñ òvjie�_khd:ocach�Þ4n4oZh]�r�b�r�h�Ù�sknkj`d:h`]�r�ocaZegrkd(Û�b�acdcb§_kb�d9skac]foZ]�rkd�ògb�d:o9a:b^ska:{^dcb�r	oZ{^b§d:nka�jief�>��nka:b�� ~ Ö! - _ke µ�� Å % ò�W ¾ b^d:o�j¦��h�Ù�sknkjdch]�r�oZacegrkd(Û�b^a:dcb�_kb^d/skac]foZ]�rkd ~¼� b�d:s�b�w�oZa:b�b�r(h�Ùtskn4j`dch]�r�ocaZegrkd(Û�b�acdcb�e

{�oc{\]�Þ4ocb^r�n1j`]gacdN_kb.j¦�¤egr>efj�¨dcb}_kb^dE{�Û�{�rkbvÙ�b^r	ocd - n°[ - n�£ ± ² ³´³ ô�� µ�µ�¶ b�þñ_k]�r	o9jie�Ù�nkj�oZhskj`hw^hoc{
acb�skac{�dcb^r	ocb µ ¯ �´µ�� _4b�jiemw�b^r	oZacegj`h�oZ{ ~ |,b�d�w^]�a:acb^w�oZh]�rkd\jh`{�b^d.efn�Ü�b^b^_¨¯�_k]!�§r@rkb�d:]�r	o�s>egd.s4ach`d:b^d.b�r
w^]�Ù�s4ocb ~

 / ndf 2χ  39.21 / 13

p0        0.4293±    23 

p1        0.3708± 2.612e-08 

p2        0.003575± 0.5418 
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�h`d�oZach�Þkn4och`]�r�b^r�h�Ù�sknkjdch`]gr�ocaZegrkd(Û�b�acdcb§_kb�d9skac]foZ]�rkdEb�o�e&u:n4d:oZb�Ùtb�r	o�s>egaEjbGÙ�]�_ky�j`bj\jiefd:o`k eñÛ�b ~ W ¾ b^d�oxj¦��h�Ù�sknkj`d:h`]�r�ocaZegrkd(Û�b�acdcb�_kb�d�skac]goc]�rkd ~ |,b^d�s>efaZe)Ù�y�ocacb^d�s µ ò�s � ò�s���w�]�aca:b^d�¯
s�]grk_kb^r	o�a:b^d:s�b�w�oZh�Û�b�Ùtb�r�o�egn�Ü egw�ocb^nkaG_kb�rk]gaBÙtegj`hdZefoch`]�rÿò�egncT>]go\aZeg_4hiegj�1 ^ b�o.£mjie�ocbvÙ�s�{�aZefocnkacb
®�~
� ÝN]�nka � �� � b�d:oxjb1dcs"b^w�ocacb�b^rzh�Ù�sknkjdch]�r(oZacegrkd(Û�b^a:dcb�_kb^d Õ l �>��nka:bt� ~ Â pEò�h`jÎb^d�o�a:b^ska:{^d:b^r	oZ{tdcnkaxjie�>��nka:bx� ~ /�b�r�Ü�]�r4w�oZh]�r�_kbxj¦��h�Ù�sknkjdch]�rtocaZegrkd(Û�b�acdcb�_kb^d§ska:]goZ]grkd§h`dcd:nkd§_kb Õ ~� ÝN]�nkafõ�� ] Ñ � �õc� ] Ñ � �/b^d�oEjb9dcs"b^w�ocacbGb^rmh�Ùts4nkj`d:h`]�r�ocaZegr4d�Û�b�acd:b\_kb�dEska:]goZ]�r4dNhdcd:nkdÎ_4bGskh]�rkd,oZb�r>egr	oÎw^]�Ù�s4oZb

_kb�j¦��b�	�w^egw^h�oZ{�_kb�a:b^w^]grkd:ocacnkw�oZh`]grt_kb�w�b^d�ska:]goZ]�r4d ~L� b§dcs"b^w�oZacb§b�d:o}acb�skac{�dcb^r	oc{�d:nka�jie&�>�gnkacb/� ~��´µ òW ¾ b^d:o/j��¤h�Ùtskn4j`dch]�rtocaZegr4d�Û�b�acd:bm_kb�d/s4ac]goc]�rkd ~|Ne$Ü�acegw�och`]�r�_kbxska:]goZ]grkd§skach�Ù�eghacb�d.{�oZegr	o�b�d:och�Ù�{^b)ò4b^j`jb�b^d�o�e´u:nkd:oc{^bxs>ega§j¦��{^¹�n>evoZh`]gr��
r Ñ s W ¾ t,�¡W å qÎW w¾ m W�§GqÎW ¾ m W�) l � ~�� /	p

]�¦@s���ò>s � b�o�s µ d:]�r	o/j`b^d§s>efaZe)Ù�y�ocacb^d�b�o�W ¾ j��¤h�Ùts4nkj`d:h`]�r�oZaZefrkd�Ûgb^acd:bm_kb�d§skac]goc]�rkd ~U rx]�Þ�oZh`b�r	o,jieh�>�gnkacb�� ~�����~ U r�w�]�rkd�oqefocb9¹¨n4b �gµ ¯ Â µ�� _kb�d,skac]foZ]�rkd,d:]�r	oNh`dcd:nkd,_kb9_k{�w^a:]�h`d:dZegrkw�b
_kbxjie)Ù�Þ�_>e ~ |,b^d/skac]foZ]�rkd§hdcdcn4d/_4b�j`e1ac{�¯»h`r	oZb�aZegw�oZh]�r�_kb�skh`]�r4d§e!Ûgb^w�jie�ÙtefoZhy^acb�w^]�r	oZa:h�Þkn4b^r	o�_4bÙ�efrkh`y�acb�dch`�grkh��>w^efoZh�Û�b�egn���Ü egh�Þkj`b�d�h�Ùtskn4j`dch]�rkd�oZacegrkd(Û�b^a:dcb�d l W ¾ =�)40�Í ¶ b�þq�vw´p ~ |$e7Ü�aZefw�oZh]�r(_4b
skac]foZ]�rkd�s4ach�Ùteghacb^d¡Ûgefach`b�b�r	oZacb Â µ�� b�o�� µ�� dcn4a�j��¤hr�ocb^a(Ûgefj`j`bK)40�Ít=KW ¾ = §�0�§ ¶ b�þq�vw ~
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 / ndf 2χ  24.77 / 9

p0        1.094e+04± 1.439e+04 

p1        0.04983± 0.6208 

p2        0.01372± 0.1555 

Pt (GeV/c)
0 1 2 3 4 5 6

d
N

/d
P

td
y

0

2

4

6

8

10

12

 / ndf 2χ  24.77 / 9

p0        1.094e+04± 1.439e+04 

p1        0.04983± 0.6208 

p2        0.01372± 0.1555 

Λ

��� �"!$#&% i�)���+ ® egn��I_kb�skac]¨_knkw�oZh`]grK_4b^d Õ b�o�e&u:nkd�oZbvÙ�b^r	o�s>egaxjb�Ùt]¨_ky^jb�j\j`egd:o k eñÛ�b ~ W ¾ b^d�o
j¦��h�Ù�sknkjdch`]gr8oZacegrkd(Û�b^a:dcbt_kb^d�skac]foZ]�rkd ~ |,b^d�s>egaZe´Ùty�oZacb�d�s µ ò,s � ò,s��@w�]�aca:b^d:s�]�r4_kb^r	o�acb^d:s�b�w�och�Û�bº¯Ùtb�r	o/egn�Ü efw�oZb�nka�_kbxrk]�a�Ù�efj`h`dcefoZh]�rÿò¨egnYT>]go§aceg_khiefjX1 ^ b�o/£�j`emoZb�Ùts"{^acefoZnka:b ®�~
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��� �"!$#&%/i�)��2�,+ � s�b�w�oZa:b�b�r h�Ù�sknkjdch`]grzocaZegr4d�Û�b�acd:b�_kb^d�skac]goc]�rkd�h`dcd:nkdm_4b�jie�ac{�h`r	oZb�aZegw�oZh`]gr_kb�d
skh`]grkd�eñÛgb^w�j`e[ÙtefoZhy^a:b�bº��ocaZegh�o�_4n�Ùt]¨_ky�j`b�#&%(')% T�¶ ocb^r>egr	o�w^]�Ù�s4oZb�_kb�j��¤b�	�wAegw�hoZ{�_kb�acb^w�]�rkd�¯
oZa:nkw�och`]�r�_kbxw�b^d/skac]goc]�rkd ~
�,+�� Ä�F Z>ùÊF�öIø�ú9þm� ÿ � F��zø�úEK
H�ùrþ^ø�þm�oôÒH�ù�ú0ö F^ú9ù�ûAô

|$b�d�dc]�n4acw^b�d�_kb�w�]�r	oqe)Ù�h`r>evoZh`]gr�_kb�d W@dc]�r	o�a:{^s"b^a:oc]�ach{^b�d�_>egrkd.jb�oqe´Þkj`b^egn�� ~��4~ U r�n�oZh`jh`d:b�jieÙt��Ùtb�w^]�r�Û�b�r	oZh`]gr(s"]�nka�j`b�d§b�	�wAegw�hoc{^d§¹�nkb�_kegrkd§j`b�s>efaZeg��acegskÅkbx� ~ B ~

� Ñ _ s W ¾ t³� õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t
m n
\cop Ñ

õ \<] Ñ s W ¾ t �$\�] Ñ s W ¾ t l � ~ Â µ p

Ö �



���3�������VJ{;2� C �<:C	�D|��ST��D=�<:�: FG;}	��2	�D��1FG;2:@�A��:@;2�?�

 / ndf 2χ  0.7603 / 19

p0        0.04789± 0.287 

p1        0.1124± 0.3531 

p2        0.06272± -0.04661 
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 + matterπp from 
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��� �"!$#&%�i�)��;�°+°|$e¤Ü�aZefw�oZh]�r�_kb§skac]foZ]�rkd�ska:h�Ùtegh`a:b^d l s�]gh`r	oZdZp9b�oGe&u:nkd:ocbvÙ�b^r	o l _ka:]�hocb´p ~ |$b�dGw�]�r	oqev¯Ùthr>efoch`]�rkd�_knkb^dEegn�� Õ l {�oZ]�hj`b�dqp�ò&efn���skh`]grkd l w^b�acw�j`b^dZp$b�o�efn�� g ^ dc]gr�oÎacb�skac{�dcb�r�oc{^b�d ~ |,b^dNska:]goZ]�r4d
h`d:dcnkd§_kbxjie�_4{^dchr	oZ{^�gaZefoch`]�r@_kb�d Õ _k])Ùthrkb^r	o�jb^d/egn4ocacb^d§w�]�r	oqe)Ù�h`r>evoZh`]grkd ~ÝEefa:oZhw^nkjb^d w'8 l wvÙ�p Ý9ac]¨_knkh�oZd j ~ P ~ l � p ¸ 	�wAegw�hoZ{x_kbxa:b^w^]grkd:ocacnkw�oZh`]gr8_kb�d W
� Õ � ~ Ö / WQ[ ª 7 � �4~ / µ õ � ] Ñ� a

7 [ Â ~ / � Õ [ ª 7 h�/�/ ~ Ö / õ b � ] � ] Ñ� a ^ [ Ö ~ � � Õ [ ª ^ h�/�/ ~ B � õ bfe ] � ] ÑÂ g ^ [�� ~ ����hf§�) í � ü Õ [ Ï h �Aµ�µ4~¤µ�µ õ j e ] � ] ÑB g í � ~ Â µ WQ[ ª ^ B ��~ Bg� õ j d ] Ñ� W ¯ ¯ ¯ õ Ñ ] Ñ> ù@?Îý %�ù>! i�)*�+°P/{�dcn@Ù�{/_kb^dGskac]�s4ach`{�oZ{�dG_kb�dGskega:och`w^n4j`b^d}w^]gr�ocb^r�nkb�d._>egrkd}j¦��{^wqÅkegr	oZh`jj`]�r1_4b W ~ j.P
b^d�o�jb�aZegs4s�]�a�o§_���bvÙ$ÞkacegrkwqÅkb�Ùtb�r	o ~
t |,b�oZb�aBÙ�b�skachrkw^hs>egj,£1_k{�oZb^a�Ùthrkb^a �

õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t l � ~ Â � p
t ÝN]�nkafõ j e ] � ] ÑÝ�n4h`dc¹�nkbtj`b�w"8 _kb^d g ^ b^d:o�oZa:y^dms"b�ocho�s>ega�aZegs4s�]�a�o�£�w^b�j`nkh�_kb�d Õ ò$]�rdcnksks"]�d:bë¹�nkb�jb^d Õh`d:dcnkd§_kb�d g ^ dc]�r	o/_kb�d Õ ska:h�Ùtegh`a:b^d ~

õ � ] Ñ �põ j e ] � ] Ñ l � ~ Â ��p
t ÝN]�nkafõ b � ] � ] Ñ ò;õ b&e ] � ] Ñ ò;õ � ] Ñ
m��efskacy�d�j��¤{�oZnk_kb�d:nka§j`b�d/s4ac]goc]�rkdvò>]gr�d:nksks"]�dcb[��õ b � ] � ] Ñ ô õ bfe ] � ] Ñ ô õ � ] Ñ ~

Ö �



CED �GF�:��<;=�����>�?���<:@�A�B�<:C	�DE���F���VF L ;=�G�<H
t ÝN]�nkafõ j d ] ÑÝ�n4h`dc¹�nkbxjb�w"88_kb^d g í b^d:o�s"b�oZh�o�s>ega§acegsks"]�a:o§£�w^b�j`nkh�_kb^d Õ òk]gr8d:nksks"]�dcb]�

õ j d ] Ñ � õ Ñ ] Ñ l � ~ Â � p
t ÝN]�nkafõ � ] ÑU r�dcnks4s�]�d:bhõ~� ] Ñ ô õ � ] Ñ ~v¸ oqegr	oÎ_k]�rkr4{G¹�nkbGj`b^d$_kb�rkdch�oZ{�dE_kb�oZacegw^b�dÎs"]�dch�oZh�Û�b^dNb�oÎrk{��	efoZh�Û�b�d

_>egrkd§jb�_k{�ocb^w�ocb^nka/dc]gr�o/{�¹¨n4h�Ûfegj`b�r	oZb^d�ò>w^b�ocoZb�egs4skac]A��h�ÙtefoZh]�r�b^d�o�u:nkd:och��>{�b ~t ÝN]�nka � j d ] ÑU r�b�d:och�Ù�b�w^b�ocb^aBÙ�b�£�j���egh_kb�_4n�Ù�]¨_ky^jb�oZÅ4b^aBÙ�h`¹�nkb l s>egaceg��acegskÅkb�� ~ ��p}wAega�jb^d g í rkb�d:]�r	o
s>egd~Ù�b^d:nkac{�d�_>efrkd ��®Î- P ~ U r�{�Ûfegjnkbxegh`r4dch j dÑ �

g íW � g í
g 7 h g

7
W h

W
W l � ~ Â�Â p� )40�uQh�)�0¤Í�hO§�^f)40�� l � ~ Â B�p� )40�Í	Á l � ~ Â �	p

¸ r8n4och`jh`dZefr�o\j`b�acegsks"]�a:o§_���bvÙ�ÞkaZegr4wqÅkbvÙ�b^r	o��
� j d ] Ñ ��)40 À § À �>hL)�0¤Í	Á��~)�0 å Í � Ñ ] Ñ 0 l � ~ Â ��p

� Ñ _ s W ¾ t � õ � ] Ñ s W ¾ t�h�)40¤ÁgÍ�h � � s W ¾ t m §�0 å Í�õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t l � ~ Â	Ö p
|Ne$Ü�acegw�och`]�r�_kb W8skach�Ù�efh`acb�d\b�d:o�_k{��>r4h`bxs>ega�j��¤{�¹¨nkefoZh]�r l � ~ Â /	p ~

r Ñ s W ¾ t³� õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t� Ñ _ s W ¾ t l � ~ Â /	p
r Ñ s W ¾ t³� õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ tõ � ] Ñ s W ¾ t�)40¤ÁgÍ � � s W ¾ t m §g0 å Í�õ Ñ ] Ñ s W ¾ t � Ñ ] Ñ s W ¾ t l � ~ B µ p
r Ñ s W ¾ t³� � Ñ ] Ñ s W ¾ t

« ü s W ¾ t � � s W ¾ t m §�0 å Í � Ñ ] Ñ s W ¾ t l � ~ B � p
eñÛ�b^w[�

« ü s W ¾ t³� )�0�ÁgÍ�õ � ] Ñ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~ B���p

� Ñ ] Ñ b^d:o/_k{�oZb�aBÙ�h`rk{�bº�4s"{^a:h�Ù�b^r	oqefj`bvÙ�b^r	o/£1s>ega�oZha�_kbQ! - _>e µ Â�% �
� Ñ s W ¾ t³� � Ñ _ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~ B � p� Ñ s W ¾ t³� « ü s W ¾ t � � s W ¾ t m §�0 å Í � Ñ ] Ñ s W ¾ t l � ~ B Â p

� Ñ ] Ñ s W ¾ t³� §�0§�0 å Í � Ñ s W ¾ t ÷ « ü s W ¾ t � � s W ¾ t l � ~ B�B�p

ÖgÂ
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¸ r8d:nksks"]�dZegr	o�¹¨n4b�j��¤b�	tw^egw^h�oZ{x_kb�acb�w^]�rkd�oZa:nkw�och`]�r8_kb^d Õ b�o/_kb^d W(j]�acd§_kb�jie1w^]grkd:ocacnkw�oZh`]gr8_kb�d
dcs"b^w�oZacb�d�b^r(h�Ù�sknkj`d:h`]�r�ocaZegrkd(Û�b�acdcb1b�d:o�jie7Ù��vÙ�b�¹¨n4b�w^b�j`j`b�b^r	ocaZegr	o�b�rQw^])Ùts4ocbm_>efrkd�j���egrkegj�¨dcb
_���h`r	oZb�a�Ü�{^a:]�Ù�{�oZa:h`b´ò4jie�Ü�acegw�och`]�r@_kb W�ska:h�Ùtegh`a:b^d._kb�Û¨h`b^r	o��

r Ñ s W ¾ t³� §�0§�0 å Í � Ñ s W ¾ t ÷ « ü s W ¾ t � � s W ¾ t� Ñ s W ¾ t l � ~ Bg�	p
eñÛ�b^w[�

« ü s W ¾ t³� )�0�ÁgÍ�õ � ] Ñ s W ¾ tõ Ñ ] Ñ s W ¾ t l � ~ B���p
|NeOÜ�acegw�och`]�r6_kb W skach�Ù�eghacb�dë_k{^s"b^r4_ _kbK_kb�n��Ðb�	�wAefw^hoc{^d�ò�õ � ] Ñ b�o�õ Ñ ] Ñ wAegjw^nkj{^b�d�b�r

n4oZhj`hdZegr	o.j`emoZb�wqÅkrkh`¹�nkb�_kbxj¦��bvÙ�Þ�b�_k_kh`r4�tefskskj`h¹�nk{^bxegn¨� Õ ~� ÝN]�nkafõ � ] Ñõ � ] Ñ b^d�o�{��	egj$£]õ~� ] Ñ b�o§acb^s4ac{^d:b^r	oZ{�dcnka§j`e��k��nkacb�� ~��4~� ÝN]�nkafõ Ñ ] Ñõ Ñ ] Ñ b^d:o�acb�skac{�dcb�r�oc{�d:nka§jie$�>��n4acb�� ~�� � ~
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��� �"!$#&%]i�)4�L��+ ¸ 	�w^egw^h�oZ{\_4b.acb�w^]�rkd�oZa:nkw�och`]�r�_4b^d W1s4ach�Ùteghacb^dNb^r�Ü�]�rkw�och`]�r�_kb.j��¤h�Ùtskn4j`dch]�r�oZacegrkd�¯Û�b�acdcb�_kb�d W l W ¾ p ~
|NePÜ�aZegw�oZh]�rñ_4b Wås4ach�Ùteghacb^d1_4{^s"b^rk_©_kb�_kb�n��åd:s�b�w�ocacb^d�b^råh�Ùtskn4j`dch]�r oZacegrkd(Û�b^a:dcb ~�T ]�n4d

egj`j]�rkdGb���skj`h¹�nkb^a§w^])Ù7Ù�b^r	o§w^b�d�d:s�b�w�ocacb^d/dc]gr�o/]�Þ�oZb^r�nkd ~� ÝN]�nka � Ñ� Ñ b�d:o§j`em_kh`d�oZa:h�Þkn4och`]�r�b^r@h�Ù�sknkjdch`]gr�ocaZegrkd(Û�b�acdcb�_kb�d W ~>¸ j`jb�b^d�o/acb^s4ac{^d:b^r	oZ{�b�d:nka�jie��>��nka:b
� ~��!� ! - _>e µ�� Å % ò¨W ¾ {�oqefr�o�j¦��h�Ù�sknkj`d:h`]�r�ocaZegrkd(Û�b�acdcb�_kb�d W ~ |$eë_khd:ocach�Þ4n4oZh]�r(b�rIh�Ù�sknkj`d:h`]�r�oZacegrkd�¯Û�b�acdcb@e8{�oZ{�w^]�rkd�oZa:nkhocbës>ega�jie8w�]�j`j`e)Þ"]�aZefoch`]�r ��®N- PÊs�]gnkam_kb�d�{�Ûg{^rkb�Ùtb�r	oZd - n°[ - n�£K± ²c³´³ô�� µgµ�¶ b�þ _k]�r	o/jie1_k]�r	o/jie�Ù�nkj�oZhskj`hw^hoc{�a:b^ska:{^d:b^r	oZb µ ¯ �´µ�� _kbxjie1w^b�r	oZaZefj`hoc{ ~ |,b^d§w�]�aca:b^w�och`]�r4d
j`h{^b^d.egn�Ü�b�b^_�¯»_k]!�§r8r4b�d:]�r	o�skegd§h`rkw�j`nkd:b^d ~� ÝN]�nka � �
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 / ndf 2χ  152.5 / 14

p0        0.4719± 20.93 

p1        0.1069± 2.771e-08 

p2        0.003947± 0.5151 
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p

��� �"!$#&%ci�)��¨*�+>
�h`d�oZa:h�Þkn4och`]�rmb^r�h�Ù�sknkj`d:h`]�r�oZacegrkd�Ûgb^a:dcb/_kb^d W�b�oGe&u:nkd�oZb�Ùtb�r�oG£�j¦�¤egh_kb\_kn[Ù�]�_ky�j`bj\jiefd:o~k e!Ûgb ~ W ¾ b^d�o�j��¤h�Ùtskn4j`dch]�rtocaZegr4d�Û�b�acd:bm_kb�d W ~ |$b�d�skegaZe)Ù�y�ocacb�d/s µ òks � ò>s0��w�]�aca:b^dcs"]�rk_4b^r	o
acb�dcs"b^w�och�ÛgbvÙ�b^r	o�efnYÜ efw�oZb�nka§_kbxrk]�a�Ù�egjh`dcefoZh]�rÿò¨egn¹T>]go/aZef_khiegj�1 ^ b�o�£�j`e�oZbvÙ�s"{^aZevoZnka:b ®�~

� � b�d:o�j`e�_khd:ocach�Þ4n4oZh]�rtb�rëh�Ù�sknkjdch]�r�ocaZegr4d�Û�b�acd:b�_kb^d Õ l �k��nkacb�� ~�� Â p�ò�b^jj`b/b^d�o�acb�skac{�dcb^r	oc{^b
dcnka§j`e��>��nka:b�� ~�� Â b�r�Ü�]�r4w�oZh]�r�_kbxj¦��h�Ù�sknkjdch]�rtocaZegrkd(Û�b�acdcb�_kb^d W ~

 / ndf 2χ  23.55 / 9

p0         7467±  6125 
p1        0.09055± 0.5767 
p2        0.02512± 0.1673 
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 / ndf 2χ  23.55 / 9

p0         7467±  6125 
p1        0.09055± 0.5767 
p2        0.02512± 0.1673 

Λ

��� �"!$#&%[i,)��	'$+4
�h`d:ocach�Þkn4oZh]�rmb�r1h�Ù�sknkjdch`]gr�ocaZegrkd(Û�b�acdcb§_kb�d Õ b�o�e&u:nkd�oZbvÙ�b^r	o�£�j¦�¤egh`_kbG_kn�Ù�]�_ky�j`bj\jiefd:o~k e!Ûgb ~ W ¾ b^d�o�j��¤h�Ùtskn4j`dch]�rtocaZegr4d�Û�b�acd:bm_kb�d W ~ |$b�d�skegaZe)Ù�y�ocacb�d/s µ òks � ò>s0��w�]�aca:b^dcs"]�rk_4b^r	o
acb�dcs"b^w�och�ÛgbvÙ�b^r	o�efnYÜ efw�oZb�nka§_kbxrk]�a�Ù�egjh`dcefoZh]�rÿò¨egn¹T>]go/aZef_khiegj�1 ^ b�o�£�j`e�oZbvÙ�s"{^aZevoZnka:b ®�~

|Ne$Ü�acegw�och`]�r�_kb W8skach�Ù�efh`acb�d\b�d:o�e&u:nkd:oc{^bxs>egaà�
r Ñ �¡W å htW w¾ m Wÿ§Ih�W ¾ m W�) l � ~ B Ö p

]�¦@s���ò>s � b�o�s µ d:]�r	o/j`b^d§s>efaZe)Ù�y�ocacb^d�ògW ¾ j¦��h�Ù�sknkjdch`]grtoZacegrkd(Û�b^a:dcb�_kb^d W ~

Ö �



�����������VJX;=� C �<:�	�D���ST�=D��<:�:����=�cb��}���mFG;2:@�A��:@;2�?�

 / ndf 2χ  0.692 / 13

p0        0.06054± 0.4223 

p1        0.149± 0.1045 

p2        0.08758± 0.05585 

Pt (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2

F
ra

ct
io

n
 o

f 
P

ri
m

ar
ie

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

 / ndf 2χ  0.692 / 13

p0        0.06054± 0.4223 

p1        0.149± 0.1045 

p2        0.08758± 0.05585 

 / ndf 2χ  0.692 / 13

p0        0.06054± 0.4223 

p1        0.149± 0.1045 

p2        0.08758± 0.05585 

pprimary 

 (primary and secondary)Λ from p

Σ from p

p

��� �"!$#&% i�)4�¨Ä�+ ¥ acegw�och`]�rå_4b W s4ach�Ùteghacb^d l s"]�hr�ocdqptb�o�e&u:nkd�oZbvÙ�b^r	o l _4ac]�h�oZb´p�s>ega�j`e�Ü�]�rkw�oZh`]gr
r � �¡W å h�W w¾ m W�§�h�W ¾ m W�) ~ s��Lò¨s � b�oGs µ dc]gr�oG_kb�dGs>efaZe)Ù�y�ocacb^d�òAW ¾ b�d:oGj¦��h�Ù�sknkjdch`]grmoZacegrkd�Ûgb^a:dcb
_kb^d W ~ |$b�d�w�]�r	oqe)Ù�h`rkefoZh]�rkd\_4nkb^d�egn�� Õ l w^a:]�h��kp\b�o/efn�� g í l oZa:hiegr4��j`b�dqpGd:]�r	o�a:b^ska:{^d:b^r	oZ{�b^d ~ |$e
w^]�r	oZe)Ùthr>efoch`]�rë_4nkb�egn�� W�h`d:dcnkd§_kbxj`e�_4{^dchr	oZ{^�gaZefoch`]�r@_kb�d Õ b�d:o�_k]�Ù�h`r>efr�ocb ~

U r�]�Þ4oZhb^r	oGjie��k��nkacb�� ~�� B ~ |,b^d W�h`dcd:nkd._kb Õ a:{^ska:{^dcb�r	oZb^r	oK��B´¯ Â µ�� _4b�jiexoZ]goZegj`h�oZ{�_kb�d W ~ |$e
w^]�r	ocach�Þ4n4oZh]�r�_kb�d W@h`d:dcnkd._4b g í b^d:o._��¤b�r�Û�hac]�r �´µ ¯ � � �ë~ |$e�Ü�aZegw�oZh]�r�_��¤egr	oZhO¯�ska:]goZ]grkd\ska:h�Ùtegh`a:b^d
b^d�o�_4]�rkwxb^d�oZh�Ù�{x£ Â �v¯�� µ�� dcnka§j �r	oZb^a(Ûfegj`jb�)40�Í�= W ¾ = §�0�§ ¶ b�þq�vw ~

�,+�¡ Ä�F Z>ùÊF�öIø�ú9þm� ÿ � F��zø�úEKEüvF7öXW�ÿYF�ôJH�ù�ú0ö F^ú�ùrûAô
|$b�d�dc]�n4acw^b�d�_kb1w^]gr�oZe)Ù�h`r>efoch`]�r8_kb^d Õ dc]�r	oxj`b�d�ska:]�_kn4hoZd�_kb1_k{�w^ac]gh`dcdcegrkw�b1_kb^dxac{�dc]�rkegrkw^b�d

w^a:{^{^b�d�j]�acd�_4b�j`e�w^]�jj`hdch`]gr l oZe)ÞkjbAegn�� ~ Â p ~U r@n4och`jh`dcb�jie$Ù��vÙ�b�w^]�r�Û�b�r	oZh`]gr(¹�nkbx_>egrkd§jb�s>egaZef��aZegs4Åkb�� ~ B�s"]�nka�jb^d§b�	�wAefw^hoc{^d ~ÝEefa:oZhw^nkjb w"8 l w�Ùëp Ý9ac]¨_knkh�oZd j\P l � p ¸ 	�w^egw^h�oZ{x_kbxacb�w^]�rkd�oZa:nkw�och`]�r Õ� a
7 Â ~ / � Õ [ ª 7 /�/ ~ Ö / õ b � ] �� a ^ Ö ~ � � Õ [ ª ^ /�/ ~ B � õ bfe ] �� g ^ � ~ ���Xhf§i) í � ü Õ [ Ï �Aµ�µ4~¤µ�µ õ j e ] �Â k 7 � ~ Â � Õ [ « 7 ��� ~ Ö µ õ l � ] �B Õ � ~ Ö / WQ[ ª 7 � �4~ / µ õ � ] �> ù@?Îý %�ù>!�i�)�'$+>P§{^d:n@Ù�{�_kb^d�ska:]�skach{�oc{^d�_kb^d�s>efa:oZhw^nkjb^d9w�]�r	oZb^r�nkb�dG_kegrkd�j¦��{^wqÅ>efr�och`jj`]�r�_4b Õ ~ j.P

b^d�o�jb�aZegs4s�]�a�o§_���bvÙ$ÞkacegrkwqÅkb�Ùtb�r	o ~
|$b�rk])Ù$Þkacb�_kb Õ acb�w^]�r4d:oZa:nkhocdxb^d:o�dc{�j`b�w�oZh]�rkrk{�j]�acd�_kb�j���egrkegj�¨dcb1hr	oZb^a(Ü�{^a:]�Ùt{�oZa:h`¹�nkb)ò � � _
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d^��{^w�acho§b�r�Ü�]grkw�och`]�r@_kbxj¦��h�Ù�sknkjdch]�rtocaZegrkd(Û�b�acdcb l W ¾ p\_kb^d Õ ò
Ûg]�h`a�j��¤{�¹�n>efoZh]�r l � ~ B�/	p ~

� � _ s W ¾ t � õ � ] � s W ¾ t � � ] � s W ¾ t
m n
\cop � õ \<] � s W ¾ t � \<] � s W ¾ t l � ~ B�/	p

t |,b�oZb�aBÙ�b�skachrkw^hs>egj�¹�n���h`jSÜ efn4o§_k{�ocb^a�Ùthrkb^a�b�d:o��
õ � ] � s W ¾ t � � ] � s W ¾ t l � ~ � µ p

t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d a
7 �Ý�n4h`dc¹�nkbtjie¹Ùtegdcd:bt_kn a

7
l ��~*� � �ë¶ b�þxp�b^d�oms4ac]¨wqÅkb�_kb�jieYÙtegdcd:bt_kb�d Õ l �g~���� B ¶ b�þxpEò,]�r

dcnks4s�]�d:bm¹�nkb�j`bxdcs"b^w�oZacbmb^r(h�Ùts4nkj`d:h`]�rëocaZegrkd(Û�b�acdcb1s"]�nka§jb^d Õ hdcdcn4d�_kb�d a
7 ò°b^d�o�jb�Ù��vÙ�bx¹�nkb

j`b�d:s�b�w�ocacb�b^r�h�Ù�sknkj`d:h`]�rtoZaZefrkd�Ûgb^acd:bm_kb�d a
7

~

õ b � ] � s W ¾ t � b � ] � s W ¾ t,� õ b � ] � s W ¾ t�hIË�Ë40�u�Ë�\Vh � b � s W ¾ t l � ~ � � p
t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d a ^ �
m��efskacy�dtj��¤Å	�¨s�]foZÅky�dcb(d:nka�j`b@aZefsks�]ga:o a ^ ^ a í �X§�0�)K_kn¡s>egaceg��acegskÅkb�� ~ B�ò9b�otb^r¡n4och`j`hdZegr	o

j`b�d�skac{�_kh`w�oZh]�rkd�_knPÙ�]�_4y^j`b�oZÅkb�aBÙ�h`¹�nkb l s>egaZef��aZegs4Åkb1� ~ ��p�s"]�nka�jb^d�acegsks"]�a:ocd�s>ega:och`w�nkj`b�d¢�gegr	och�¯
s>ega�oZh`w�nkj`b�dvò�]�r8])Þ4oZhb^r	o a ^ ^ a 7 � §�0�) ~;� bx¹�nkh,w^]grk_knkh�o�£¹�

õ b&e ] � s W ¾ t � b&e ] � s W ¾ t,�ðõ bfe ] � s W ¾ t�h(Ë�Ë40 À §�\vh � b � s W ¾ t l � ~ �y��p
eñÛ�b^w � b � òkjb�dcs"b^w�ocacb�_kb^d a

7 Ùtb�dcnka:{xs>ega�jie1w�]�j`j`e)Þ�]gaZefoch`]�r ��®Î- Pz! - _ke µ�� Å % ~t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d g ^ �U rMw�]�rkd:h`_ky�acb@j`b�d�skac{�_kh`w�oZh]�rkd�_kn Ù�]�_4y^j`b�oZÅkb�aBÙ�h`¹�nkb l s>egaceg��aZefskÅkb�� ~ ��p�s"]�nka1{�Ûfegj`nkb�a�j`b
aZegs4s�]�a�o g ^ ^ Õ �~)�0�� ~
�b�Ùt��Ùtb8¹�nkbI_>egrkd�jb(s>efaZeg��acegskÅkbQ� ~ BLò\]�r©w�]�rkdch_ky^a:bIj`b�d Õ h`d:dcnkd�_kbIw^b�ocoZbIa:{^d:]�r>egrkw�b
w^]�Ù[Ù�b�_kb^d Õ ska:h�Ùtegh`a:b^dvò¨s>ega§w�]�rkdc{�¹�nkb^r	o$�

õ j e ] � s W ¾ t,�ðõ � ] � s W ¾ t l � ~ � � p
- j¦�¤egh`_kb�_4b^d/egskska:]A�4h�Ù�evoZh`]grkd.ska:{^w^{�_kb^r	ocb^d��

õ j e ] � s W ¾ t � j e ] � s W ¾ tZ� õ � ] � s W ¾ t�hL)40(�>h � � ] � s W ¾ t l � ~ � Â p
t ÝN]�nka§j`b�d Õ hdcd:nkd§_kb^d k 7 �
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- j���egh_kbI_kn aZeghdc]�rkr4bvÙ�b^r	oYÜ egho@_>efrkd8jbzwAegd8_kb^d Õ b�o�b^ròocb^r>egr	o8w^]�Ù�s4ocbK_4b^d(s4ac{^_4h`w�¯

oZh]�rkd._kn�Ù�]�_ky�j`b�ocÅkb^a�Ùth¹�nkb l s>efaZeg��acegskÅkbx� ~ ��pEòk]�r@rk{���j`h��b^ace�j`b�ocb^aBÙ�bàõ l � ] � � l � ] � _kb�Ûfegr	oõ b � ] � � b � ] � ~� b^w^h$w�]�rk_knkh�o/£¹�
� � _ s W ¾ t³� §�0(�>h�õ � ] � s W ¾ t � � ] � s W ¾ t

m s )40�ËgË�u�Ë�õ b � ] � s W ¾ t m )40¤Ë�Ë À §!õ b&e ] � s W ¾ tBt � b � s W ¾ t l � ~ �	B�p
U rK_k{�oZb^a�Ùthrkb � � ] � s W ¾ t�£@s>ega�oZh`a�_4b � � Ù�b^d:nkac{�dms>efa�j`e�w^]�jjie)Þ"]�aZevoZh`]gr ��®N- P�! - _kj µ � % ~

- hrkdch � � d^��b���skach�Ùtb�b�r�Ü�]grkw�och`]�r@_kb�õ � ] � s W ¾ t.b�o � � _ s W ¾ t`�
� � s W ¾ t � � � _ s W ¾ tõ � ] � s W ¾ t l � ~ ���	p

|Ne$Ü�acegw�och`]�r�_kb Õ _kb�Û�hb^r	o��
r � s W ¾ t,� §�0§�0�� ÷ «Q£ s W ¾ t � b � s W ¾ t� � s W ¾ t l � ~ �	��p

eñÛ�b^w[�
«A£ s W ¾ t,� õ b � ] � s W ¾ t m õ b&e ] � s W ¾ tõ � ] � s W ¾ t l � ~ � Ö p

U r@w�]�rkd:oZefoZb�¹�nkbxjie$Ü�aZefw�oZh]�r�_kb Õ ska:h�Ùtegh`a:b^d._k{�s�b�rk_�_kb�oZac]gh`d�b�	�w^egw^h�oZ{^d ~t ÝN]�nkafõ � ] � b�ofõ b � ] �|���{�ocnk_kb�_kb�j��¤b�	tw^egw^h�oZ{§_kb�acb^w�]�rkd�oZacn4w�oZh]�r�_4b^d Õ b�o\_kb^d Õ !¤|$e)Ù µ � % b���b�w�oZn4{^b�j]�acd�_kb�j¦�¤egr>ev¯
j�¨dcb�_4b^d/_k]�rkrk{�b^d/_kb^d§w�]�j`jh`dch]�rkd - n°[ - n ± �! � ô �!��µ�¶ b�þ Ùt]gr�ocacb�¹�nkbxw^b�d�_4b^n��@b�	�wAegw�hoZ{�d
dc]�r	o/h`_4b^r	oZh¹¨n4b^d ~ 
m�¤egska:y^d/j¦��{�ocnk_kb Ü eghocbxegn�s>egaZef��aZegs4Åkb�� ~ B1dcn4a/jb^d§b�	�w^egw^h�oZ{^d�ò°]�r8w�]�rkd:h`_ky�acb^aceõ b � ] � � õ bRd ] � b�o&õ � ] � �ðõ byd ] � ~t õ b e ] �õ b&e ] � b�d:o�hrkw^]grkr�nQwAega/j`b�d a ^ r4bmdc]gr�o�s>egd�_k{�ocb^w�oc{^d�skega�jb�_k{�oZb�w�oZb�nka ��®N- P ~�¸ r8oZb^rkegr	o
w^]�Ù�s4ocb�_4b^dfÙt��Ùtb�d/Å	�¨s"]goZÅky�dcb�d�¹�n���efn(s>egaceg��acegskÅkb�� ~ B�d:nka§j¦��b�	�wAefw^hoc{�õ b&e ] � b�o�b�r(w�]�rkdch_k{�¯
aZegr	o$õ b&e ] � � õ b&e ] � òÎ]�r s"b^n4o1w�]�rkw�j`nka:b�¹�nkbëj��¤hrkw^b�a:oZh�oZnk_4btd:nka�õ bfe ] � b�r	oZaZev�irkbtnkrMb^a:acb^n4a
d:�¨d:oc{vÙtefoZh¹�nkbx_kb Ö � d:nka§jie$Ü�aZegw�oZh]�r�_kb Õ skach�Ù�efh`acb�d ~U rVw^]�rkd�oqefocbQ¹�nkbQj`e�Ü�aZefw�oZh]�r¡_kb Õ s4ach�Ùteghacb^d�_k{�s�b�rk_©_kbQ_4b^n��Vdcs"b^w�oZacb�d�b^råh�Ùts4nkj`d:h`]�r
oZacegrkd�Ûgb^a:dcb)ò°¹�nkb�rk]�nkd/egjj`]�r4d.skac{�dcb�r�ocb^a ~� � �� � b^d:o�b��¨oZaceghot_kb¤! - _kj µ � % b�oëacb�skac{�dcb�r�oc{Qdcn4a�jie��>��n4acbQ� ~�� � ~h� b8dcs"b^w�oZacb8b^råh�Ùts4nkj`d:h`]�r
oZacegrkd�Ûgb^a:dcbe¡{�oZ{zw^]�r4d:oZa:nkho@skega@jie w^]gj`jie´Þ�]�acefoZh]�r �¨®Î- Pís�]�n4a�_kb^d�{�Ûg{^rkb�Ùtb�r�ocd - n°[ - n £
± ² ³´³ ô¥� µgµQ¶ b�þ _k]gr�omjieYÙ�nkj�oZh`s4j`h`w�hoc{macb�skac{�dcb�r�ocb µ ¯ �Aµ�� _kbtjie@w^b^r	ocaZegjhoZ{ ~ |$b�dmw�]�aca:b^w�och`]�r4d
j`h{^b^d.egn�Ü�b�b^_�¯»_k]!�§r8r4b�d:]�r	o�skegd§h`rkw�j`nkd:b^d ~
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 / ndf 2χ  31.88 / 12

p0         3809±  5538 
p1        0.05228± 0.6983 
p2        0.01497± 0.1715 
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 / ndf 2χ  31.88 / 12

p0         3809±  5538 
p1        0.05228± 0.6983 
p2        0.01497± 0.1715 
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�h`d:ocach�Þkn4oZh]�r(b�rQh�Ù�sknkjdch]�r�ocaZegr4d�Û�b�acd:b1_kb^d Õ l4� � p/bº��ocaZegh�oZb�_kb^d�_4]�rkrk{�b^d�s>ega
jie1w^]gj`jie´Þ�]�acefoZh]�r �¨®Î- P b�o�e´u:nkd:ocbvÙ�b^r	o�eñÛgb^wmjb Ùt]¨_ky�j`bàj\j`egd:o�k e!Ûgb ~ |,b^d/s>egaZe´Ùty�oZacb�d§s µ ò>s � òs��Iw^]�a:acb^d:s�]grk_kb^r	o�acb^d:s�b�w�och�Û�b�Ùtb�r	o�egn Ü egw�ocb^nka�_kb�rk]�a�Ù�egjh`dcefoZh]�rÿòÎegn3Tk]go�aZeg_kh`egj�1 ^ b�ot£jie
oZb�Ùts"{^acefoZnka:b ®�~
� � b �� b � b��¨oZacegho\_kb�! - _4j µ � % b^d�o�acb�skac{�dcb�r�oc{xdcnka.j`e��>�gnkacb�� ~�� � ~@� b�ocoZb�_4h`d:ocach�Þkn4oZh]�r�b^d:o§bº�¨oZaZefhoZb

_kb�j¦�¤egr>egj���d:bt_4b^dm{�Û�{�rkbvÙ�b^r	oZd - n°[ - n £z± ² ³´³ ô¥� µgµ(¶ b�þ _4]�r	o�jieYÙ�nkj�oZhskj`hw^hoc{ma:b^ska:{^dcb�r	oZb
µ ¯ �Aµ�� _4b�j`e1w^b^r	ocaZegjhoZ{ ~ |,b^d/w^]gacacb�w�och`]�rkd�jh`{�b^d§egnYÜ�b^b�_�¯�_k]!�§r�rkbxdc]�r	o/s>egd§hrkw^jnkdcb�d ~

 / ndf 2χ  3.773 / 10

p0         5949±  5602 
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�hd:ocach�Þ4n4oZh]�rM_kb@j¦��h�Ù�sknkjdch`]groZacegrkd(Û�b^a:dcb8_kb^d a
7

l4� b � p�b�o�e&u:n4d:oZb�Ùtb�r	oëeñÛ�b�w
j`b¹Ù�]�_4y^j`b�j\j`egd:o�k eñÛ�b ~ |9��h�Ù�sknkj`d:h`]�r ocaZegr4d�Û�b�acd:bQ_kb^d a

7 b�d:otdcnks4s�]�d:{^b8{^�	egjb�£Kj��¤h�Ùtskn4j`dch]�r
oZacegrkd�Ûgb^a:dcb�_kb^d Õ wAega�j`e1_kh��{^a:b^rkw�b�_4b�Ùtegd:dcbxb^d�ofÜ efh�Þkjb ~

/ µ
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|Ne¤Ü�acegw�och`]�r�_4b Õ skach�Ù�eghacb�dEwAefj`w^n4j`{^b l r � Ûg]�h`a�{�¹�n>efoZh]�r l � ~ ��/	p:pÎb^d�oGe&u:nkd:oc{^b§s>ega9n4rkb�_kac]ghoZb

l �>�gnkacbx� ~�� Ö p ~
r � ��W å h�W w¾ m W�§qh�W ¾ m W0) l � ~ ��/	p

]�¦zs���ò,s � egrk_s µ dc]�r	o�_kb^d�s>egace)Ù�y�oZa:b^d�òkW ¾ b�d:o�j¦��h�Ù�sknkjdch`]gr(oZacegrkd�Ûgb^a:dcb�_4b^d Õ ~ U rw�]�rkd�oqefocb
¹�nkbxjie�Ü�aZefw�oZh]�r@_kb Õ skach�Ù�efh`acb�d._k{�w^ac]f�`o§b^rYÜ�]�rkw�oZh]�r�_kbxj¦��h�Ù�sknkjdch`]grtoZacegrkd(Û�b^a:dcb ~

 / ndf 2χ  38.86 / 10

p0        0.02653± 0.5332 

p1        0.03601± -0.08413 

p2        0.01141± 0.003662 
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 / ndf 2χ  38.86 / 10

p0        0.02653± 0.5332 

p1        0.03601± -0.08413 

p2        0.01141± 0.003662 

Λ
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m��efskacy�d1jie��>�gnkacb�� ~�� Ö òÎj`e�Ü�aZegw�oZh]�r _��¤egr	oZhO¯�j`e)Ù$Þ"_>egd�skach�Ù�eghacb�d�Ûfega:h`b�_4b � Ö � £IB µ�� dcn4a
j¦��h`r	oZb�a�Ûfegjj`bK)40 À =W ¾ = å 0 ¶ b�þW�fw ~

�,+(Õ § þ���öIüv·oô3ú%þ��
|Ne$Ü�acegw�och`]�r�_kbxs>efa:oZhw^nkjb^d.hdcd:nkbx_kn�Ûgb^a�oZb���s4ach�Ùteghacb�e�{�oZ{x{�Ûfegjnk{^bxs"]�nka�jb^d�ska:]goZ]�r4dvò W�ò Õb�o Õ ~ |Ne�skn4acb�oc{�_4b^d�{^wqÅ>efr�och`jj`]�rkd9_4b/skega:och`w^n4j`b^d9s"b^n�oG��oZa:b/b�d:och�Ù�{^b ~ |$e�sknka:b�oc{�b�d:o}_k{��krkh`b§s>ega~�

Ý9nka:b�oZ{ � s W ¾ t,� skh`_ � s W ¾ tgq~Ý � s W ¾ t l � ~ � µ p
]�¦1skh_ � b^d�o�jie�ska:]�Þ>e)Þkhj`h�oZ{}_��¤h_kb^r	och��>w^efoZh]�r1_kb�jie�skega:och`w^n4j`b�¨$b�o«Ý � b^d�o�jie`Ü�acegw�och`]�r1_kb�skega:och`w^n4j`b^d
¨�h`dcd:nkb^d§_kn¹Ûgb^a:ocb���ska:h�Ùtegh`a:b ~ ÝÎ]�n4a�j`b^d Õ b�o/j`b�d Õ òkj`e�skac])Þ>e)Þkhj`hoc{�_��¤h_kb^r	oZh��>wAevoZh`]gr�w^]�a:acb^d:s�]grk_
egn acegsks"]�a:o�dch��r>egj�d:nka�Þka:nkho ~ ÝÎ]�nka�j`b�d�ska:]goZ]grkdmb�o�j`b�d WÿòÎj`e�ska:]�Þ>e)Þ4h`j`h�oZ{1_���h`_4b^r	oZh��>wAefoch`]�rb^d�o
wAegjw^nkj{^b�j]�acd._4b�j���efr>egj�¨d:b�_kb^d/_k]�rkr4{^b^d ~%�j,b^d:o�eghrkdch,s"]�dcd:h�Þkjbx_��¤b�d:och�Ù�b^a§jie1sknka:b�oc{�_kb�d�s>efh`acb�d§b^r	oZacegr	o�_>efrkd�jb^d~Ü�]�rkw�oZh]�rkd§_kb�w^]�a:ac{�¯
jiefoch`]�r�b�o/_kbxw^]�a:ach��b^a.j`e$Ü�]�rkw�och`]�r�bº��s�{�ach�Ù�b^r	oZegj`b ~
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U rmb^d:och�Ù�b\j`e�sknka:b�oc{._kb^d9skegh`a:b^dEw�]�r	oZa:h�Þkn>efr�o�egn���Ü�]�rkw�oZh`]grkdE_kbGw^]�a:ac{�jiefoch`]�r�{�oZn4_kh`{�b^d l �>��nka:b
� ~�� /	p ~ |$e�skn4acb�oc{�b��¨ocaZegh�oZbm_4b � B � b�d:o�bº��ocac��Ùtb�Ùtb�r�o`Ü egh�Þkjb ~°¸ rIb���b�ovò�s"]�nka/j`b�d�s>eghacb�d�skh]�rkd�¯
Æveg]�rkdq! - _>e µ�� b % ò4jie1sknka:b�oZ{xb�d:oZh�Ùt{�b�b^d�o�_kb���B � ¯���� � eñÛ�b^w�nkrkb�j`h�Ùth�oZb/h`r
Ü�{�achb^nka:bx£tB Â �ë~|$b�d~Ü�]�rkw�och`]�r4d�_kbxw^]�a:ac{^j`efoZh]�r�dcb�ac]�r	o/w^]gacach��{^b�d§_kbxjie$Ùtegrkh`y�acb�d:nkh�Ûfegr	oZb��

5 � R¦Ó s 2 3 t«� 5�© �¦� é(ª¬« ì ÷ §ÝZÝ s 2 3 t m § l � ~ � � p
]�¦�5 � R¦Ó b^d�oGj`e¤Ü�]�rkw�och`]�r�_kb§w�]�aca:{^jievoZh`]gr�w^]�a:ach��{^b´ò�5�© �¦� é(ª¬« ì b^d�o\j`e`Ü�]�rkw�oZh`]gr�_4b/w�]�aca:{^j`efoZh]�r�Ùtb�dcn�¯
ac{�bGb�o"ÝZÝIacb�skac{�dcb�r�ocb\j`e/skn4acb�oc{G_4bGj`e§skegh`a:b)ò´ska:]�_kn4hoN_kb^dNsknka:b�oc{^dE_4b^dN_kb^n���s>efa:oZhw^nkjb^d$w^]gacac{�j`{�b^d ~|,b^d~Ü�]�rkw�oZh`]grkd�_kbxw^]�a:ac{�jiefoch`]�r�w�]�aca:h`��{�b^d�dc]gr�o/a:b^ska:{^dcb�r	oZ{^b�d�dcn4a/j`e��>��nka:b�� ~ � µ4~|NeIw�]�aca:b^w�och`]�r�_kb�d�b���b�oZd�_kb@j`eQsknkacb�oZ{�egw�w^b^r	ocnkb8jb�dch��r>egjG]�Þkdcb�a�Ûg{8d:nka�j`b^d$Ü�]grkw�och`]�rkd1_4b
w^]�a:ac{�jiefoch`]�r ~E- h`r4dchlòE]�rVw�]�rkd:oZefoZb8nkrV{�wAega�o�d:h`��r4h��>w^efoZh�Ü�_4b^d�s"]�hr�ocd�_kb(s>efa:o�b�ot_��¤egn4oZa:b8_4b(jieÛfegj`b�nka�� � ��w^]gacacb�dcs"]�rk_>efr�o�£�jie�rk]�aBÙtegjh`dZevoZh`]gr ~�� b�ocoZbmw^]�a:acb^w�oZh]�rQb^r	ocaZef�`rkb)ò"s>ega�w^]�rkd�oZa:nkw�och`]�rÿò
nkrkb�egnk�)Ùtb�r�oZefoZh]�r�_kb�dfÞkegaca:b^d§_���b^aca:b^nka:d ~
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® ðåäëîçè�² ß8Ý�îïæ áåæ Ý�± Û³²Úè,ä�Ý�îïæ

- �>rQ_4b�_k{�ocb^a�Ùthrkb^a�dchNj`b^d�b���b�ocd�_kb�j`etac{�dc]�jn4oZh]�rY�>rkh`b�b^rIh�Ùtskn4j`dch]�r@_knI_k{�oZb^w�oZb�nka�s"]�nka�¯
aZeghb^r	o�eñÛ�]�ha�nkr4b�h`r
Tknkb^rkw�bmd:nka�j`e]Ü�]�r4w�oZh]�r(_4b�w�]�aca:{^jievoZh`]gr8hjßÜ efn4o�_kegrkd�n4r(ska:bvÙ�h`b^a§oZb�Ùts4d�jie
s>egace)Ùt{�oZa:h`dcb�a ~ Ý9nkhd�]�r(egskskjh`¹�nkb�j`b^d�w^]�a:acb�w�oZh]�rkd/rk{^w�b^d:dZeghacb^d�e´�>rQ_kb�d^�¤ef��aZegrkwqÅ4h`a�_4bmw^b�o�b���b�o
j`]�a:dx_kn w^egj`w�nkj9_kb�j`eYÜ�]grkw�och`]�rz_kbtw^]�a:ac{^j`efoZh]�r ~ |$eYÙt{�oZÅk]¨_kb�b���s"]�dc{�b�_>egr4dmw^b�wqÅ>egs4hoZa:b�e�{�oc{
_k{�Ûgb^j]�sks"{^b�j`]�a:d�_4btj��¤{�oZnk_kb�_knd:�¨d:ocyvÙ�btskh]�rI¯�Æveg]gr�! - _>e µ�� b % ò,b�o�e@{�oc{�ef_>egs4oc{^btegn w^egd�_4b
j¦��{�ocnk_kb�_kb�d�j`e)Ù$Þ"_>egd ~|���b^d�oZh�Ù�efoch`]�r�_kb�j`ets>efaZe)Ù�{�ocach`dcefoZh]�r�_kb�jie�ac{�dc]�jn4oZh]�r(b�rIh�Ù�sknkj`d:h`]�r�b^d�o�b���b^w�oZnk{�b1b^rIn4och�¯
j`hdZegr	o1jb^d�_k]�rkr4{^b^d�_kb�jie�Ù�{�ocÅk]�_4b�_��¤b�Ù$Þ�b�_k_khrk�zs�]�n4a�jb^d�ska:]goZ]�r4dvò9j`b�d�egr	oZh�¯»skac]foZ]�rkdmb�o�j`b�d
jie)Ù�Þ�_>efd ~¼� b�o:oZb�s>efaZe)Ù�{�ocach`dcefoZh]�r�b^d:o�b^rkd:nkhocb�h`rkw�j`nkd:bm_>efrkd�j`b�wAefj`w^n4jE_kb�d`Ü�]�rkw�oZh`]grkd�_kbmw^]�a:ac{�¯
jiefoch`]�r ~

�Q+�ô ÇpFW¯ÊF$° ±�²B¯´³"µßFq²G³'¶��

|$b�d\_k]grkrk{^b�d\n4och`jh`dc{�b^d}s�]gnkaGj��¤b�d:och�ÙtefoZh]�r1_kb/jiexac{^d:]�j`n�oZh`]grtb�rëh�Ù�sknkjdch`]gr�s4ac]!Û¨h`b^r4rkb^r	o._4b�jie
oZb�wqÅkrkh`¹�nkbx_kbxj��¤b�Ù$Þ�b�_k_khrk��egskskjh`¹�nk{^bxefn��@ska:]goZ]�r4dvò°egr	oZhO¯�ska:]goZ]grkd.b�o/j`e)Ù$Þ"_>egd ~|$b�d�s>ega�oZhw^nkjb^d�d:]�r	oxdc{�j`b^w�oZh]�rkrk{�b^dxeñÛ�b�w1j`b^d&Ùt��Ùtb�d�w^]gnksknka:b^d�¹�nkb1w^b�j`jb^d�n�oZh`jh`d:{^b^d�s�]gnka�jie
dc{�j`b^w�oZh]�r@_kb^d§_k]�r4rk{^b�d�a:{^b^jj`b�d ~|$b�d~Ûgefachie´Þkj`b�d.n4oZhj`hdc{^b�d�dc]�r	o��

¯}j¦��h�Ù�sknkj`d:h`]�rtacb�w^]�rkd�oZa:nkhocb[� ÷· r
¯}j¦��h�Ù�sknkj`d:h`]�r7Ùt]gr�ocb�wAega:j`]Y� ÷R÷ ·rG¸º¹¼»¼½
|���h�Ù�sknkjdch]�r�Ù�]�r	oZb�wAega:j`]Qb�d:o�h`d:dcnkb�_kh`a:b^w�ocbvÙ�b^r	o1_kn���{�rk{^acefoZb�nka1_���{�Ûg{^rkb�Ùtb�r�o ~ |9�¤h�Ùtskn4j�¯

dch]�r�acb^w�]�rkd�oZacn4hoZb�w^]gacacb�dcs"]�rk_©£zj¦��h�Ù�sknkjdch]�r _kb�dts>efa:oZhw^nkjb^d�eA�	egr	otdcn@Þ4h�jb^d�egj`�g]�ach�oZÅ@Ù�b^d�_4b
acb�w^]�rkd�oZa:nkw�och`]�r�_kb ��®N- P ~«� b^d�Ûfega:hie)Þkjb^d�dc]�r	otegj`]gacd�_k{�w^]�Ù�s"]�dc{�b^d�dcnkh�Ûfegr	o�j`b^dmw^]¨]�ac_k]grkrk{^b�d
dcskÅ4{^ach¹�nkb^d/d:oZegrk_>ega:_kd§_kn�_k{�ocb^w�ocb^nka ��®N- P l �>��nka:b ��~*� p ~
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rG5 � r � ý ã s@¾ t o'¿ � s�À t l � ~�� pr�7 � r � ý ã s@¾ t � ý ã s@À t l � ~ ��p
rG5 � r o'¿ � s@¾ t l � ~*� p%�j}bº��h`d:ocbtn4r _k{�wAegj`eg��b�d:�¨d:oc{vÙtefoZh¹¨n4btb�r�ocacbtj¦��h�Ù�sknkj`d:h`]�r(ac{^b�j`jb�b�omj��¤h�Ùts4nkdch]�rIacb�w^]�rkd�oZa:nkhocb

_@M £�jie@s�b�a:ocb�_���{^rkb�ac��hbt_kegrkdmj`e�Ùtefoch`y^a:b l {^¹�n>evoZh`]grM� ~ Â p ~ U r skegaZe)Ù�{�ocachdcb�jie@ac{�dc]�jn4oZh]�rb�r
h�Ù�sknkjdch`]grÿò>b^rzegr4��j`bmeg�^h�Ù�n4oqefjNb�oxb^rzegr4��j`b�s�]�j`egh`a:bxs>ega�_kb�d�_kh`d�oZa:h�Þkn4och`]�r4d��	efnkdcd:h`b^r4rkb^d�ò�_kb1jieÙ�efrkh`y�acb�d:nkh�Ûfegr	oZb]�

�@r�¸Á¹¼»¼½ ÷ rG¸º»¼Â¼Ã � �ò¼�r � { m } r$Ä l � ~ Â p

< r
r � { m } rqÄ m o r l � ~ B�p< À � { m } © Ò é�Å í2îvì l � ~ �	p< ¾ � { m } Ä l � ~ ��p

l � ~ Ö p
Ý�n4h`d�]�r�bº��ocaZegh�o�j��¤h�Ùtskn4j`dch]�r�ac{^b�j`jb)ò�£�skega:och`aE_��¤nkr4b�_kh`d�oZach�Þkn4och`]�r���egnkdcd:h`b�rkrkb�_kb�j`egac��b�nka < r[ò< À b�o < ¾ ~

r�¸Á¹¼»¼½ � r m ¼�r m ä { w ��� s )
£ < r�t l � ~ /	p
À � À m ä { w ��� s )
£ < À t l � ~��´µ p
¾ � ¾ m ä { w ��� s )�£ < ¾ t l � ~���� p

l � ~�� ��p
|$b�d.b^r4wAeg_ka:{^d.b�r�Å>egn4o.£m�	egn4wqÅkb�d:nka.j`b�d¡�>�gnkacb�d§� ~�� òk� ~ ��ò�� ~�� ò¨acb�skac{�dcb^r	ocb^r	oQÆ ÅÅ b�rcÜ�]�rkw�oZh`]gr

_kb�j��¤h�Ùtskn4j`dch]�r�oZ]goZegj`b l Ý}p ~@� b�ococb¤Ü�]�rkw�oZh`]gr�Ùtb�o�b^r@bº�4b�ac��n4b�j`b^d¡ÛgefachievoZh`]grkdG_4b�jiema:{^dc]gj`n4och`]�rëb�r
h�Ù�sknkjdch`]gr ~

- oZa:y^d"Ü efh�Þkjb}h�Ùts4nkj`d:h`]�r l W8=�)40 å ¶ b�þq�vw\s"]�nkaEjb^d l egr	oZhip�¯»skac]goc]�rkdZp�ò&j`b�dÎoZacegw^b�d�rkb}oZaZeñÛgb^acd:b^r	o
s>egd�j`e ® Ý � ò°b^r�b���b�o/j��¤Åk{�j`hw^b�b�d:o/skh`{���{^bxb�r�ocacbxj`b�ocn@Þ"b�_4n�Ü eghdcw�bAegn@b�o/jb Þ�]�a:_@_kbxjie ® Ý ��~

- Ü egh�Þkj`bxh�Ùtskn4j`dch]�r l )�0 å =MWz=�)40�Á�s�]gnka�jb^d l egr	och¿p�¯»skac]foZ]�rkdZp�ò>j`e�a:{^dc]gj`n4och`]�r�b^rQh�Ùts4nkj`d:h`]�r
_k{^w�ac]g�o�eñÛ�b�wàÝ�ò�j`b^dGs>ega�oZh`w�nkj`b�d\s>efa�Û¨h`b�rkrkb^r	o§£�s"{^r4{�oZa:b^a._kegrkd.j`e ® Ý ��~ |,b`Ü egh�o\¹�nkb�j��¤h�Ùtskn4j`dch]�r
dc]�h�oGÜ egh�Þkj`b�b�r	oZaZev�irkbxnkrYÜ egh�Þ4j`b�_4{^s. go/_��¤{�rkb^a:��h`b´ò>w^bx¹�nkh,acb�rk_�_kh�	�w^hj`b�j`e1acb^w�]�rkd�oZacn4w�oZh]�r ~

- Å>egn4ocb�h�Ùts4nkj`d:h`]�r l W N )40¤Á�¨�©�ª=^ o s"]�nka�jb^d l egr	oZh¿p»¯�ska:]goZ]grkdqpEò4jie�a:{^d:]�j`n4och`]�r�b�r8h�Ùts4nkj`d:h`]�r
w^a:]g�`o§eñÛgb^w�Ý�ò>j`b��gaZegrk_@rk])Ù$Þkacbx_kb�ocaZegw�b^d§_>egrkd§j`e ® Ý � acb^r4_8skjnkd§_kh�	�w�h`j`b�jie�acb�w^]�r4d:oZa:nkw�och`]�r ~
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HMomResTPp_2
Entries  36

Mean    1.187

RMS    0.5582

 / ndf 2χ   14.3 / 14
a         0.02103± -0.02882 

b         0.004474± 0.003404 

alpha     0.8745± -2.284 

c         0.01808± 0.06772 
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HMomMeanTPp_1
Entries  37

Mean      0.3

RMS    0.2485

 / ndf 2χ  22.58 / 15
a         0.001832± -0.00945 

b         0.001192± 0.008173 

alpha     0.1004± -1.657 
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Entries  37

Mean      0.3
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 / ndf 2χ  22.58 / 15
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alpha     0.1004± -1.657 

HPhiTPp_2
Entries  37

Mean   0.7911

RMS    0.5692

 / ndf 2χ  2.393 / 14

a         0.0004926± 0.008397 

b         1.507± 1.198 

mu        0.2057± -0.3568 

alpha     0.8782± -6.115 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

φ 
σ

0

0.02

0.04

0.06

0.08

0.1
HPhiTPp_2

Entries  37

Mean   0.7911

RMS    0.5692

 / ndf 2χ  2.393 / 14

a         0.0004926± 0.008397 

b         1.507± 1.198 

mu        0.2057± -0.3568 

alpha     0.8782± -6.115 

HThetaTPp_2
Entries  37

Mean   0.8102

RMS    0.5615

 / ndf 2χ  12.53 / 15

a         0.001084± 0.006498 

b         0.0008777± 0.001609 

alpha     0.3903± -1.973 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

θ σ

0

0.02

0.04

0.06

0.08

0.1 HThetaTPp_2
Entries  37

Mean   0.8102

RMS    0.5615

 / ndf 2χ  12.53 / 15

a         0.001084± 0.006498 

b         0.0008777± 0.001609 

alpha     0.3903± -1.973 

��� �"!$#&%���)��°+ÿÝEegace)Ùt{�oZa:h`dZevoZh`]grë_kbxjie�a:{^dc]gj`n4och`]�r@b^r�h�Ù�sknkjdch]�r�_kb�d�s4ac]goc]�rkd ~
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hP_c_2
Entries  91

Mean   0.9155

RMS    0.5814

 / ndf 2χ     26 / 39
a         0.01801± -0.002859 

b         0.003081± 0.001846 

alpha     1.238± -2.737 
c         0.0166± 0.02405 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 P
 / 

P
σ

0

0.05

0.1

0.15

0.2 hP_c_2
Entries  91

Mean   0.9155

RMS    0.5814

 / ndf 2χ     26 / 39
a         0.01801± -0.002859 

b         0.003081± 0.001846 

alpha     1.238± -2.737 
c         0.0166± 0.02405 

hPMean_c_1
Entries  92

Mean   0.6409

RMS    0.5169

 / ndf 2χ  13.15 / 40

a         0.003301± -0.007712 

b         0.00237± 0.009132 

alpha     0.1764±  -1.6 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 P
 (

G
eV

/c
)

∆

0

0.05

0.1

0.15

0.2
hPMean_c_1

Entries  92

Mean   0.6409

RMS    0.5169

 / ndf 2χ  13.15 / 40

a         0.003301± -0.007712 

b         0.00237± 0.009132 

alpha     0.1764±  -1.6 

hPhi_c_2
Entries  88

Mean   0.8797

RMS     0.538

 / ndf 2χ   21.1 / 39
a         0.0004967± 0.01861 

b         0.002041± 0.00849 
mu        0.001575± 0.3419 

alpha      2.74± -10.28 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

φ 
σ

0

0.02

0.04

0.06

0.08

0.1 hPhi_c_2
Entries  88

Mean   0.8797

RMS     0.538

 / ndf 2χ   21.1 / 39
a         0.0004967± 0.01861 

b         0.002041± 0.00849 
mu        0.001575± 0.3419 

alpha      2.74± -10.28 

hTheta_c_2
Entries  85

Mean    1.017

RMS    0.5421

 / ndf 2χ  30.93 / 39

a         0.0009577± 0.0177 

b         0.0005853± 0.0003572 

alpha     1.294± -2.247 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

θ σ

0

0.02

0.04

0.06

0.08

0.1 hTheta_c_2
Entries  85

Mean    1.017

RMS    0.5421

 / ndf 2χ  30.93 / 39

a         0.0009577± 0.0177 

b         0.0005853± 0.0003572 

alpha     1.294± -2.247 

��� �"!$#v%P��)���+�ÝÎegaZe´Ùt{�oZachdZefoch`]�r�_kbxjie�ac{�dc]�jn4oZh]�r@b^r�h�Ù�sknkjdch`]grë_kb^d/egr	och�¯�s4ac]goc]�rkd ~
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HMomResLa_2
Entries  33

Mean    1.039

RMS    0.5461

 / ndf 2χ  11.96 / 26
a         0.00501± 0.005087 

b         0.001947± 0.001749 

alpha     1.738± -3.781 

c         0.002873± 0.009544 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 P
 / 

P
σ

0.02

0.04

0.06

0.08

0.1 HMomResLa_2
Entries  33

Mean    1.039

RMS    0.5461

 / ndf 2χ  11.96 / 26
a         0.00501± 0.005087 

b         0.001947± 0.001749 

alpha     1.738± -3.781 

c         0.002873± 0.009544 

HMomMeanLa_1
Entries  33

Mean    0.838

RMS     0.415

 / ndf 2χ  13.19 / 27

a         0.001487± 0.0006991 

b         0.001689± 0.008446 

alpha     0.3126± -1.94 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 P
 (

G
eV

/c
)

∆

0

0.02

0.04

0.06

0.08

0.1
HMomMeanLa_1

Entries  33

Mean    0.838

RMS     0.415

 / ndf 2χ  13.19 / 27

a         0.001487± 0.0006991 

b         0.001689± 0.008446 

alpha     0.3126± -1.94 

HPhiLa_2
Entries  32

Mean    1.103

RMS    0.4887

 / ndf 2χ  10.53 / 26

a         0.0002019± 0.007959 

b         0.00554± 0.02014 

mu        0.06224± 0.3148 

alpha     1.476± -4.953 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

φ 
σ

0

0.005

0.01

0.015

0.02

0.025 HPhiLa_2
Entries  32

Mean    1.103

RMS    0.4887

 / ndf 2χ  10.53 / 26

a         0.0002019± 0.007959 

b         0.00554± 0.02014 

mu        0.06224± 0.3148 

alpha     1.476± -4.953 

HThetaLa_2
Entries  32

Mean    1.117

RMS    0.4862

 / ndf 2χ  2.888 / 27

a         0.0002013± 0.007709 

b         0.0002708± 0.0004189 

alpha     1.252± -4.225 

P (GeV/c)
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

 (
ra

d
)

θ σ

0

0.005

0.01

0.015

0.02

0.025

HThetaLa_2
Entries  32

Mean    1.117

RMS    0.4862

 / ndf 2χ  2.888 / 27

a         0.0002013± 0.007709 

b         0.0002708± 0.0004189 

alpha     1.252± -4.225 

�����"!N#&%���)*�+ÿÝEefaZe)Ù�{�ocach`dcefoZh]�r�_kbxjie�a:{^d:]�j`n4och`]�r�b�r8h�Ùts4nkj`d:h`]�rë_4b^d/jie)Ù$Þ"_>egd ~
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|$b�d8b�rkwAef_kac{�d(b^rðÞ>egd�b�o�b^r¬Åkegn4o8£ñ_ka:]�hocbzdcnka�j`b�dY�k��nkacb�dI� ~�� ò/� ~ ��ò/� ~�� ò§acb�skac{�dcb�r�ocb^r	o

acb�dcs"b^w�och�ÛgbvÙ�b^r	o < À ò < ¾ b�o/¼�rçb^r¹Ü�]�rkw�oZh]�r@_kbàÝ ~.� b�d�Ü�]grkw�och`]�rkd~Ù�]�r	oZa:b^r	o§j`b�dGÛfegach`efoZh]�rkd\_4b
jie�a:{^dc]gj`n4och`]�rëb�r8h�Ùts4nkj`d:h`]�rëskega�aZegs4s�]�a�o§egn��@egrk��jb^d ¾ b�o À eghrkdch�¹�nkbxw^b^jj`b�d�j`h`{�b^d§egnYÙ�]�_4nkj`b
_kbxj¦��h�Ù�sknkjdch`]gr ~|$b�d§ac{^d:nkjoZefoZd§_kb�d/e&u:nkd:ocbvÙ�b^r	oZd/dc]gr�o/a:{^dcn
Ùt{�d�_>efrkd§j`b^d.oZe)ÞkjbAegn���� ~�� ò°� ~ �1b�o�� ~*��~þ}ega:hie)Þkjb^d ÝÎegaZe´Ùty�oZacb�d þ}egj`b�nkacd 6 ¸ aca:b^nka:d

Æ ÅÅ e ¯ µ4~¤µ�� µ4~�µ �Þ µ4~¤µ�µ�� µ4~�µgµ Â
d ¯�� ~�� µ4~ /w µ�~�µ � µ4~�µ �¼�r e ¯ µ4~¤µ�µ / µ4~�µgµ �Þ µ4~¤µ�µ Ö µ4~�µgµ
�d ¯ ��~ � µ4~��< À e µ4~¤µ�µ ÖfÂ µ�~�µ�µgµ BÞ �g~ � ��~ Bá ¯ µ4~�� µ4~ �d ¯�� ~�� µ4~ Ö< ¾ e ¯ µ4~¤µ�µ / µ4~�µgµ �Þ µ4~¤µ�µ � µ4~�µgµ
�d ¯ ��~ / µ4~ Â> ù@?Îý�%¨ùk! ��)��>+�ÝÎegaZe)Ù�{�ocachdZefoch`]�rë_4b�j`e1ac{^d:]�j`n�oZh`]gr�b^r�h�Ù�sknkj`d:h`]�r�s�]�n4a�j`b^d�s4ac]goc]�rkd ~

�Q+BA É�ÊÌË�²�µ�Í
ËÏÎvF ¯?±cµB¶IÎ�·�²G³"¶IÐ ËcÐ ³"° H�·ÑÎ"µB³"¶IÐ
|$b�d�ac{�dcnkj�oqefocd�w^]grkw^b�acr>egr	oxjb^d�ska:]goZ]grkd�b�o�j`b^d�egr	oZh�¯»skac]foZ]�rkd�dc]�r	o�b�rzegw^w�]�ac_z_>efrkd�jietj`h�Ù�hocb

_kb^d~Þkegaca:b^d._���b^a:acb�nkacd�jh`{^b�d�egn�rk])Ù$Þkacb�_��¤{�Û�{�rkbvÙ�b^r	oZd§d:h�Ù�nkj{^d ~ |,b^d.a:{^d:nkjoZefoZd.])Þ4oZb�r¨n4d/s"]�nkaGj`b�d
jie)Ù�Þ�_>efd�dc]gr�oxskega�Ü egh�oZb�Ùtb�r�o�oZacegrkdcs"]�dce)Þkj`b�d�egn��Iegr	oZhO¯�jie´Ù$Þ�_kegd ~�Ò egr4d�jie�d:nkhocb)ò�j`e�s>egace)Ùt{�oZa:h�¯
dZefoch`]�rz_kb�jie@ac{�dc]�jn4oZh]�rzb^rh�Ù�sknkj`d:h`]�rI])Þ4oZb�r¨n4bë£8skega:och`a�_kb�dmjie´Ù$Þ�_kegd�dcb�aZe8n�oZh`jh`d:{^b1s"]�nkaxj`b�d
egr	oZhO¯�jie´Ù$Þ�_kegd ~|$]gacd\_4b�j¦�¤egr>egj��¨dcb/_kb^d._4]�rkrk{�b^dvò�j`b�d¡Ûfegj`b�nkacdG_kb^d\h�Ù�sknkj`d:h`]�r4d}_4b^d.s>efa:oZhw^nkjb^d}w^]�r4d:oZh�oZn>efr�o\j`b�d
s>eghacb^d«Ù�h���{^b�dGd:]�r	o.d:oc]�wqÆf{^b�d ~;� b�d\_k]�r4rk{^b�dNu:]�nkb�ac]�r	oGj`b/aB �jb/_4b���{�rk{^acefoZb�nka\_kb�s>ega�oZh`w�nkj`b�dGs"]�nka
jie�d:nkhocb1_kb1j¦��{�ocnk_kb ~ |$b1s4ach`r4w^h`skegjEeñÛfegr	oqef��b1_kb�w^b�ocoZb1s4ac]¨w^{^_4nkacb�b^d�o�¹¨n4b�j��¤b�dcs>efw^b1_kb�d�s4Å>egdcb�d
_kb^d§s>efa:oZhw^nkjb^d�b�d:o/h`_kb�r	oZh`¹�nkb�£1w^b�j`nkh,_4b^d§{�Ûg{^rkb�Ùtb�r�ocd�a:{^b^jd ~

- s>ega�oZha/_4bmw^b�d�s>eghacb�d&Ù�h���{^b�dvò"j`b�dfÜ�]�r4w�oZh]�rkd/_kb�w�]�aca:{^jievoZh`]gr�d:]�r	o�w^egj`w�nkj`{�b^d�_4bm_kb�n���Ùtev¯

�´µ�µ
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þ}ega:hie)Þkjb^d ÝÎegaZe´Ùty�oZacb�d þ}egj`b�nkacd 6 ¸ aca:b^nka:d
Æ ÅÅ e ¯ µ4~¤µ�µ�� µ4~�µ �Þ µ4~¤µ�µ � µ4~�µgµ��d ¯�� ~(Ó ��~ �w µ�~�µ � µ4~�µ �¼�r e ¯ µ4~¤µ Ö µ4~�µ)�Þ µ4~¤µ�µ / µ4~�µgµ �d ¯ ��~�Ô µ4~ �< À e µ4~¤µ
� / µ4~�µgµ
�Þ µ4~¤µ�µ Ö µ4~�µ����á µ�~*� B µ4~�µ Â

d ¯ �´µ�~ � Ö< ¾ e µ4~¤µ
� Ö µ4~�µgµ
�Þ µ4~¤µ�µ�µ Â µ�~�µ�µgµ�Ôd ¯�� ~ � ��~��> ù@?Îý %�ù>! ��)���+�ÝEefaZe)Ù�{�ocach`dcefoZh]�rë_kbxj`e�a:{^d:]�j`n4och`]�r�b�r8h�Ùts4nkj`d:h`]�rës"]�nka�jb^d§egr	och�¯�s4ac]goc]�rkd ~þ}ega:hie)Þkjb^d ÝÎegaZe´Ùty�oZacb�d þ}egj`b�nkacd 6 ¸ aca:b^nka:d
Æ ÅÅ e µ4~¤µ�µ B µ4~�µgµ BÞ µ4~¤µ�µ � µ4~�µgµ �d ¯ �4~ Ö ��~(Ów µ4~¤µ�µ / µ4~�µgµ��¼�r e µ4~¤µ�µ
� µ4~�µgµ
�Þ µ4~¤µ�µ Ö µ4~�µgµ �d ¯ ��~ / µ4~��< À e µ4~¤µ�µyÓ / µ�~�µ�µgµ �Þ µ4~¤µ � µ µ4~�µgµ B

á µ�~*�
� µ4~�µ�Ôd ¯ Â ~ / ��~ B< ¾ e µ4~¤µ�µyÓ�Ó µ�~�µ�µgµ �Þ µ4~¤µ�µ�µ Â µ�~�µ�µgµ��d ¯ Â ~ � ��~ �gB> ù
?Eý�%�ù>! ��)`*�+�ÝÎegaZe´Ùt{�oZachdZefoch`]�r�_kbxjie�ac{�dc]�jn4oZh]�r@b^r�h�Ù�sknkjdch`]gr�s"]�nka§j`b�d�jie)Ù$Þ"_>egd ~
rkh`y�acb�d¤�>5 U � íRÕ R Õ�ísÖ ù b�o/5 U � ísÖ ù s"]�nka._4{�oZb�aBÙ�h`rkb�a.j`b&Ü egw�ocb^nka._4b�w^]�a:acb^w�oZh]�r l {�¹¨nkefoZh]�r l Ó�~��!� p:p ~

5 � R�Ó»Ó s 2 3 t,� 5�© �»� s 243 tgq�5 U � íRÕ R Õ�ísÖ ù s 243 t
5 U � ísÖ ù s 2 3 t l Ó�~��!� p
�´µ
�
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|,b/s4acbvÙ�h`b�a�wAegjw^nkj>n4och`jh`dcb�_4h`acb�w�ocbvÙ�b^r	o\jb^d�h`r�Ü�]�aBÙtefoZh]�rkd�_4b^d}s>egh`a:b^d«ÙthO��{^b^d ~�¸ r�b"×�b�ovò�jb�oZb^a�Ùtb
5 U � íRÕ R Õ´ísÖ ù rkb�ska:b^rk_�s>egd9b�r�w�]�Ù�s4oZb.jb^d�b'×�b�oZd�_kb�j`e�ac{�dc]�jn4oZh]�r�b^r�h�Ùtskn4j`dch]�r ~ ÝÎ]gnka9j`b.d:b^w�]�rk_
wAegjw^nkj4òv5 U � ísÖ ù òfjb^d�h�Ùtskn4j`dch]�rkd$dc]gr�oÊÙt]¨_kh��k{^b^dÎb^r�egw�w^]�a:_�eñÛ�b^w�j`e�s>efaZe)Ù�{�ocach`dcefoZh]�r�_k{�Ûgb^j`]gsks�{�b
_>egrkd,jb9s>egaceg��aZefskÅkb9ska:{^w^{�_kb^r	o ~f- h`rkd:h�j`b9d:b^w^]grk_�w^egj`w�nkj	ska:b^rk_�b^r�w^]�Ù�s4ocb9j¦��b"×�b�o$_kb9j`e§a:{^d:]�j`n4och`]�r
b^r�h�Ù�sknkjdch`]gr ~

¸ r��>rÿò°]�r�w^]�a:ach`�gb�j`b^d~Ü�]�r4w�oZh]�rkd�_kb�w^]gacac{�jiefoch`]�r�bº��s�{�ach�Ù�b^r	oZegj`b�d�eñÛgb^w�j¦��{^¹�n>efoch`]�r l Ó¨~��!� p\]�¦
5�ØB»¼Ù,b^d�o.jie¤Ü�]�r4w�oZh]�r�_kb�w�]�aca:{^jievoZh`]gr[Ù�b^d:nkac{�b)ò�b�o\5 U � íRÕ R Õ�ísÖ ù �g5 U � ísÖ ù b^d:o\j`b~Ü egw�oZb^n4aGw�]�aca:b^w�och�Ü ~%�j2Ü efn4oNrk]goZb�a$¹¨n4b\jieGÜ�]�r4w�oZh]�rxb���s"{^ach�Ùtb�r	oqegjb}b�d:oEe&u:nkd�oZ{^b\e´�>r�_kb}_k{�ocb^aBÙ�h`r4b^a$j`b�dNskegaZe)Ù�y�ocacb�d
_knYÙt]¨_ky�j`bxegr>efjºÚ�oZh¹¨n4b ~|$b�d�ac{�dcnkj�oqefocd�_kb�j¦��h�Ù�s>egw�o._kb�j`emac{�dc]�jn4oZh]�r�b^r@h�Ù�sknkjdch]�r�d:nka�j`b�dGÜ�]�rkw�och`]�r4d._kb�w^]gacac{�jiefoch`]�r
dc]�r	otacb�skac{�dcb^r	oc{^dëd:nka�j`e��k��nkacb Ó�~ Â ~ |$eac{�dc]�jn4oZh]�r�b^rñh�Ù�sknkj`d:h`]�rMr���ef×�b^w�oZb8¹¨n4b8oZa:y^d�s�b�nåjieÜ�]�rkw�oZh`]gr�_kbxw^]�a:ac{^j`efoZh]�r ~

�´µ �
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)*
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pLaCFAll-MomRes-Effects

Û�Ü�Ý�ÞGß�à���áãâ�ä ¥ ]grkw�och`]�rkd§_kbxw�]�aca:{^jievoZh`]gr�wAegjw^nkj{^b^d/eñÛ�b�w�jbàÙt]¨_ky^jbxegr>egjÁÚ�oZh`¹�nkb�r4b�s4acb^rkegr	o�s>efd
b^rKw^]�Ù�s4ocb�j��¤b'×�b�ox_kb�jie�ac{�dc]�jn4oZh]�rzb^rKh�Ù�sknkjdch`]gr l s"]�h`r	ocdqp�ò,b�o�skacb�r>egr	o�b^r w�]�Ù�s4oZb1j��¤b'×�b�o�_4b
jie1ac{�dc]�jn4oZh]�r�b^r8h�Ù�sknkjdch`]gr l w^b�acw�j`b^dZp ~ |,b^d/d�Ú¨d:ocyvÙ�b^d�dcnkh�Ûgefr�ocd§dc]�r	o�acb^s4ac{^d:b^r	oZ{�d$� l e�p�s4ac]goc]�r@¯
jie)Ù�Þ�_>e�ò l Þ°pEefr�och�¯»skac]goc]�r�¯�jie)Ù�Þ�_>e�ò l w´pEefr�och�¯»skac]goc]�r�¯,egr	oZhO¯�jie´Ù$Þ�_ke
ò l _>pÎskac]foZ]�r�¯,egr	oZhO¯�jie´Ù$Þ�_ke ~

�´µ��
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Simulation of pΛ corr. function. Weight=1+exp(-k*/150MeV/c)
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÷ �Jâ/ä�á�Õ1ë!Þªà6á!â.ã�ä�ê ê�Þ7ï6á!ï�ï6á!èxçÊâ/ï6Õ�éîÞ+ë;ýÀÕ6ë�*Êâ.�+ã	�ìÕ5áAÞ+æ ö H3ýAÕ6ë!F�Þ L çîÞ+äxß æ/Õ�à�Þ+çÊë,Õ�çÊÕ-æ��¨Þ+éxéÊë�ã�ôüâ?>(�Þsá!â/ã+äpçÊÕ2æ£Þåæ/ã�äÊø+èÊÕ1èÊë�ç��Pâ.ä�á!Õ1ë�Þ+à6á�â/ã�ä»çxÕ{æ��Pã+äÊçÊÕ2ÿ ö ÷ Õ6ß�ë�ï1ß,èÊæ.á!Þªá!ß�ã�*xá!Õ6ä?èÊß�é�ã�èxë�æ/Õ1ß�éÊÞ+ë,á�â/Õ1ßâ/(vÞ+ø�â.äîÞ+â/ë,Õ1ß<çÊÕ6ß#æ/ã�äÊø+èÊÕ1èÊë,ßBç��Jâ/ä�á!Õ6ë!Þ+à5á!â.ã�ä7çîÞ+äxß¯æ��Jï6á½Þsá�á!ë,â/éÊæ.Õ6á Ü þ ö )�þ�6�$9(�ÝhÕ5á¯çîÞ+äxß¯æ��Jï6á½ÞsáBß�â.äÊø�è�>æ/Õ5á Ü þ ö F�6>$9(�Ý#ß,ã�ä�áÀÕ1ä�Þªà1à1ã+ë�çjÞ���Õ6à-æ£Þ��+Þªæ/Õ1èxë%(>ã	 �Õ1äxäÊÕ-ß�èxë æ/Õ'ß�éÊâ.ä Ü þ ö ù�ù�$9(7ÝBã�*xá�Õ1ä?èÊÕ�éîÞªëyæ£ÞéÊë�ï6ß�Õ6ä?á�Õ�ÞªäîÞ+æ. �ß,Õ Ü á½Þ+*xæ/Õ�Þªè96 ö K Ý ö÷ �Jï6á�èÊçÊÕ��%*îÞ+ß�ß,Õ¯ï1äÊÕ6ë�ø�â.Õ�çÊÕ6ßûÞ+(>éÊæ/â á!èÊçÊÕ6ßNç&�Pâ.ä?á�Õ1ë�Þ+à6á�â/ã�äA@ @ Þyï5á!ïBë,ï�Þ+æ.â/ß�ï6Õ�æ.ã�ë�ß�çÊÕBæ��¨Þ+äÊÞ+æ. �ß�ÕçÊÕ-çÊã+äÊäÊï1Õ6ßAçÊÕ1ß ÷ þCBED H�5Àë!Þ�6�6 L ö ¿�Õ6á,á!Õ�ï5á!èÊçÊÕ�Þ7éxë�â/ßyÕ1ä�à1ã+(véxá�Õ-æ/Õ6ß Õ6¡�Õ6á�ßÀçÊÕ�æ��PÞ+äÊäxâ1ÐÊâ.æ£Þªá�â/ã�ä¦0æ��Jï1àVÐîÞªäÊø�Õ çÊÕyàVÐîÞ+ë�ø+Õ Õ6á¯æ.Õ1ßdÕ6¡�Õ6á!ßr¿�ã+èÊæ/ã�(�*Êâ/Õ6äÊß öü÷ Þ�çÊâ.«>à6èÊæ.á�ïyéÊë,â/äÊà6â/éîÞ+æ.Õ%éxë�ã	��â/Õ1ä�á¯çxè7$WÞ+â.á.F?èÊÕæ/Õ6ß�â/ä�á�Õ1ë!Þªà6á!â.ã�äÊßA@ @ ß,ã�ä�á�à�Þ+ë�Þ+à6á�ï1ë,â/ß�ï6Õ1ß�éîÞªë�çÊÕ6ß�$9ã�ë�à6Õ1ß-Õ6ä»éÊë�ï6ß�Õ6äÊà1Õ2çÊã�ä�á�æ/Þåégã�ë,á�ï1Õ7Õ6ß,á�çxÕæ��Jã�ë�çxë�Õ7çÊè»$9Õ6ë�(>â�0Rï6àVÐÊÕ1æ.æ/Õ9�ìæ/Þ�F?èÊÕ1æ.æ/Õ�æ.Õ1ß�Õ5¡zÕ5á!ß�äÊã�ä�égÕ1ë,á�èÊë�*ÊÞªá!â $9ß�ß�ã�ä�á�çÊã�(>â/äÊÞ+ä�á!ß öR÷ ã�ë�ß�çÊÕ6ßà1ã�æ.æ/â.ß�â/ã+äÊßzê êC0?æ.Õ%éÊë,ãsñ,Õ1à5á!â.æ/ÕEÞ� �Þ+ä�áBèxäÊÕyâ.(véÊèxæ/ß�â.ã�ä�çÊÕ%æ��Jã�ë�çÊë,Õ#çÊÕ;Þ�þ+þ�§åÕ�GHGªà+0�æ£ÞAß�Õ6à6á�â/ã�ävÕ6«>à�Þ+à6Õç��PÞ+äÊäÊâ�ÐÊâ/æ/Þªá!â.ã�äìÕ1ß�á K ö ù2$9ã�â.ßAß�èÊégï1ë,â/Õ1èxë�ÕI�{æ£Þ2ß�Õ6à6á!â.ã�ä|Õ5«và1Þ+à1Õ�çÊÕ�çÊâ ¡zèxß�â/ã+ä ö © Þ+äÊß�æ/Õ>à�Þ+çxë�Õ�çxÕæ��PÞ+éÊéÊë,ã�ôxâ.(�Þsá!â/ã+ä�çÊÕyæ/Þ'égã�ë,á�ï1Õ%Õ6¡�Õ1à6á�â.�+Õ+0�æ/Õ1ßdéîÞ+ë�Þ+(vò5á!ë,Õ1ßhçÊè7égã+á!Õ6ä?á�â/Õ6æ�J J Ü ê êgÝ<ã�ä�áBï6á�ïyï5�+Þªæ/èÊï6ß
Ç K )



Z�[]r�[vÓ<��o¯ÓR^`Ñ¯a+m���o
æ/ã�ë,ß¯çÊÕAæ��PÞ+äîÞ+æ  �ß�ÕAçÊÕAæ��JÕ1äÊß,Õ1(-*xæ/ÕAçÊÕ1ßEçÊã�äxäÊï1Õ6ß ö þ äíà1ÕKF?èÊâ�à1ã+äÊà1Õ6ë�äÊÕ�æ��Jã�äÊçÊÕ'ÿ�0îÕ5áyÕ6äåÕ5¡zÕ6à6á�èîÞ+ä�áæ£Þ>(vã	 �Õ6äÊäÊÕ�ß,èÊëÀæ/Õ6ßyß�éxâ/äÊß60zæ£Þvæ/ã�äÊø+èÊÕ1èÊë%ç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+äìÕ1ß�áAçÊÕ-æ��Jã�ë,çÊë�Õ�çÊÕw&L����M Í ËN�	��Ov$9(�Õ5áÀæ/Õë!Þ� �ã+äåÕ5¡zÕ6à6á!â $,J JjçÊÕAæ��Jã�ë�çÊë,ÕÀçÊÕ'þ ö 6�$9( ö÷ Þwà6ã�(véÊÞ+ë!Þ+â.ß�ã�ä�çxÕ>æ/Þ7æ/ã�äxø�èÊÕ1èxë ç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+äO(>ã	 �Õ6äÊäÊï1Õ>ß�èxëÀæ/Õ�ß�éxâ/äjé�ã+èÊëÀæ/Õ6ß'ß� �ß,á!ò6(vÕ6ßà1ã�(�*Êâ/äÊï6ß�ê & '}Õ6á êA&P')Þ	�+Õ1à%æ/Õ1ßh(>Õ1ß�èxë�Õ1ßBÞ+ä�á!ï1ë,â/Õ6èÊë�Õ6ß�égã�èÊëhæ/Õ#ß, �ß,á�ò1(>Õ�êÀ& êjH5Aë�Þ�6�6ü0�ýÀæ/Õ1þ K 0" â/ë!F�Çª0g�BÞªá76�F L Õ6ß,á%ë�Õ6éÊë�ï6ß�Õ1ä�á�ï1Õ-ß,èÊë%æ/ÞÉîø�èÊë,ÕQ6 ö Ç	¹ ö�R ä{ë�Õ6(�ÞªëSF?èÊÕTF�èxÕ�æ/Þ�éÊÞ+ë,á�â/ÕÀâ/(vÞ+ø�â.äîÞ+â.ë�ÕyçxÕæ£Þ-æ.ã�äÊø�èÊÕ6èÊë¯ç��Jâ/ä�á!Õ6ë!Þ+à5á!â.ã�ä2ÞMñ,èÊß�á!ï1Õ'Õ1ß�áEÕ1äåÞ+à1à6ã�ë�çåÞ���Õ1à'æ/Õ6ß¯ë�ï6ß�èÊæ á½Þªá�ß¯ã�*xá!Õ6ä?èÊß%égã�èÊë¯æ.ÕÀß, �ß,á�ò1(>Õê>& êC0îà1Õ6é�Õ6äÊçîÞ+ä�áEæ£Þ�éîÞªë,á!â.Õ ë�ï6Õ1æ.æ/ÕÀß�Õ6(-*Êæ.ÕHU6á!ë,ÕAéÊæ/èÊß#äÊï6ø�Þªá�â.��Õ ö é æz$WÞ+èxá#äxã+á!Õ6ëVF?èÊÕAæ/Þ�à6ã�ë�ë,Õ1à5á!â/ã+äçÊÕ1ß�Õ6¡�Õ6á�ß-çÊÕ�æ/Þ{éxèÊë�Õ5á!ï7éÊë,Õ1äîÞªä?á�Õ1ä|à6ã�(>éxá!Õvæ/Õ1ßA�ªÞ+ë�â/Þªá!â.ã�äÊßAÕ1äXW	Y�á!Õ6äÊçX�íçxâ/(>â/ä?èÊÕ1ëAæ/Þ2á!Þ+â/æ.æ/ÕçÊè|à6ã�ä�á!ã�èÊë�çÊÕ1ß�Õ1ë�ë,Õ1èÊë,ß Ü à6ã�èÊë,*�Õ�Ô�¿�ã�ë,ë�Õ1à5á!Õ6ç�Õ�ÝAéîÞ+ë�ë�Þ+éÊégã�ë,áA�íà6Õ1æ/æ.Õvà6ã�äÊß,â/çÊï6ë!Þ+ä�á-èxäÊÕ�éÊèxë�Õ6á�ïà1ã�äxß,á½Þªä?á�Õ Ü à1ã�èxë�*gÕ2Z\[IØ Ñ 
���O�]9Z�Ý ö�÷ Þ2éîÞ+ë�á!â.Õ>â.(�Þªø�â/äîÞªâ/ë�Õ'Õ6á�æ£ÞwéîÞªë,á!â.Õ�ë�ï1Õ6æ/æ.Õ�çÊÕvæ/Þwæ/ã�äÊø+èÊÕ1èÊëç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+ä�ß�ã�ä�áhçÊï1éxæ£Þ+à6ï1Õ1ßûçîÞªäÊßûæ£Þ çÊâ.ë�Õ1à5á!â.ã�ä�çÊÕ1ß<�ªÞ+æ.Õ1èÊë,ßhçxè>ß� �ß,á!ò6(vÕûê#& ê ö © Þ+äÊßhà1ÕBá�ë!Þ��ªÞ+â/æçÊÕ#á�ÐÊò6ß�Õ+0üäÊã�èÊßdÞ���ã�äxßB(vã+ä?á�ë�ïVF?èÊÕyæ/Þ'éîÞªë,á!â.Õ#ë�ï1Õ6æ/æ.ÕEÕ5áBâ.(�Þ+ø+â/äîÞ+â.ë�ÕdçÊÕyæ/Þ'æ.ã�äÊø�èÊÕ6èÊëûç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+äçÊÕ1ßRß, �ß,á�ò1(>Õ1ß¦êh& '|Õ5á êh&^'|ï6á!Þ+â/Õ6ä�áB&yÙ�����_�8`�	��a�M�bdcfe ¸hgi ³ e�c � $9(�Õ5á Ñ �� Ñ 8j�	�a�Ù�b � e k ¸i cfe�cfc $9( ö�R ä�ë�Õ1(vÞ+ëlF�èxÕF?èÊÕAà1Õ1ßEë�ï6ß�èÊæ á½Þªá�ß¯ß�ã�ä�áEà1ã+(véîÞsá!â/*xæ/Õ1ßBÞ	�+Õ1à'æ/Õ6ßEï5á!èÊçxÕ1ß%Þ+ä�á!ï1ë,â/Õ6èÊë�Õ6ß ö
~���� m����eõ.:1�2�C�6���

÷ Õ6ß�ë�ï1ß,èÊæ.á!Þªá!ß�çÊÕ2æ��¨Þ+äÊÞ+æ. �ß�Õ�â/ä�á!Õ6ë,$9ï1ë,ã�(>ï6á!ë,ânF?èÊÕwÕ5¡zÕ6à6á!èxï1Õ{ß�èÊë�æ/Õ6ß�ß, �ß,á�ò1(>Õ1ßAêì&o' Õ6á êì&
'�çxã�äÊäÊÕ6ä?á�èÊä4ë�Þ	 +ã�ä4çÊÕåß�ã�èxë�à1ÕåçÊÕíó2³�Øp_	���a�8q�	�_���b ³ e rfsi cfe k7c $9( ö ¿�Õ6á,á!Õ{á½Þ+â.æ/æ/ÕwçxÕíß�ã+èÊë�à6ÕìÕ1ß�áà1ã�(>éîÞªá�â/*Êæ.ÕBÞ���Õ6à%æ.Õ1ßûë�ï6ß�èÊæ á½Þªá�ß<çÊÕ1ßhÕ5ôüégï1ë,â/Õ1äxà1Õ1ß þ 6�F�ù Ü óZ³UØut	�vO�8w�	��
 $9(7ÝNÕ5ádý B )�F Ü óZ³OØu_<&It$9(7Ý ö " Þ+ë¯à1ã+ä?á�ë�Õª0Êæ��Jï6á�èÊçÊÕ çÊÕ6ß#ß, �ß,á�ò1(>Õ1ß<ê�& '4Õ6á ê�&x'4çÊã+äÊäÊÕÀèÊäÊÕ á!Þ+â/æ.æ/Õ#çÊÕÀß,ã�èÊë�à6ÕA*�Õ1Þ+èÊà1ã+èÊééÊæ/èxßEégÕ6á�â.á�Õ+0îóZ³FØ Ñ �ÐÙ��E84�	��yO�b ³ e kfki ³ e z � $9( ö ý%ã�èÊß%Þ���ã�äxßyéîÞ+ëEÞ+â.æ/æ.Õ1èÊë,ßBã�*Êß,Õ1ë,�+ï�èÊäåçÊï)ÉÊà1â.á%çÊÕ'éîÞ+â.ë�Õ1ßß�èÊë�èÊäwæ£Þ+ë,ø�Õyçxã�(�Þªâ/äÊÕEÕ1äPW Y Ü W YV{ �	�ÐÙ�O^5AÕ�GHGªà	Ýhæ/ã�ë,ß�çÊÕÀæ��Pï5á!èÊçÊÕyçÊÕ1ß�$9ã+äÊà6á�â/ã�äÊß�çÊÕ à1ã+ë�ë�ï6æ£Þªá�â/ã�äê�& '4Õ5á ê�&x' ö ¿�ÕAæ£Þ+ë,ø�ÕyçÊã+(�Þ+â.äÊÕ Õ6äwW�YEã�Ówæ/Þ-à1ã�ë,ë�ï6æ£Þªá�â/ã�ä7Õ6ß,áEã�*Êß,Õ1ë���ï1Õ'Õ1ß�áV��æ��Jã�ë�â.ø�â/äÊÕEçÊÕAæ£Þ$WÞ+â/*xæ/Õ%�ªÞ+æ.Õ1èÊë¯çxÕ'æ/Þ-á½Þ+â.æ/æ/ÕEçÊÕAß�ã+èÊë�à6Õ ö÷ ÞAéÊë,ï1ß�Õ6ä�á!ÕEï6á!èxçÊÕyÞAégÕ1ë�(>â/ß<ç&�PÕ�ôüá�ë!Þ+â.ë�Õ#æ/Õ6ßûéîÞ+ë!Þª(vò5á!ë�Õ6ßûçÊÕV�<ÿ é égã�èÊëûæ.Õ1ßûß, �ß,á�ò1(>Õ1ß�êy& '�Õ5áê>&|'%0î(vã+ä?á�ë!Þ+ä�áEèÊä{$9ã�ë,áEß�â.ø�äîÞ+æCç	}2��æ��PÞ+äÊäÊâ�ÐÊâ/æ/Þªá!â.ã�ä�*îÞªë, �ã+ä~>�Þ+ä�á!â�>�*îÞ+ë� �ã�ä ö B â/äxß�âCæ/Õ6ß%éÊÞ+ë,á�â/Õ1ßë�ï6Õ1æ/æ.Õ Ü & Ù�����_�8I�	�a�M�bdcfe ¸hgi ³ e�c � $9(�Ý�Õ5á<â/(vÞ+ø�â.äîÞ+â.ë�Õ Ü Ñ ��� Ñ 8I�	�a�Ù�b � e k ¸i cfe�cfc $9(�Ý�çxÕBæ£ÞEæ/ã�äÊø+èÊÕ1èÊëNç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+äã�ä�á<ï6á�ï¯Õ5ô�á!ë�Þ+â.á�Õ1ß ö ¿�Õ1ß �ªÞ+æ.Õ1èÊë,ß ß�ã�ä�áûÕ6ävÞªà1à1ã+ë�ç>Þ���Õ1à#æ.Õ1ß ï5á!èÊçÊÕ6ßhÞ+ä�á!ï1ë,â/Õ6èÊë�Õ6ß<ß�èÊë<æ.Õ1ß â.ä?á�Õ1ë�Þ+à6á�â/ã�äÊßê>& êíçxã�äÊäîÞ+ä�áEèÊäÊÕAéîÞªë,á!â.ÕÀë�ï6Õ1æ/æ.Õ çÊÕAæ/ã+äÊø�èÊÕ6èÊë¯ç��Jâ/ä�á!Õ6ë!Þ+à5á!â/ã+ä{çxÕ>&��	��
�$9( ö
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÷ Õ6ß-$9ã�äÊà5á!â/ã+äÊß�çÊÕwà6ã�ë�ë,ï1æ/Þªá!â.ã�äÊß#êí&�'%0 êå& 'y0�êå& 'IÕ5á êí&�' ã�ä�á�ï6á�ïwï6á!èxçÊâ/ï6Õ1ß�æ/ã+ë�ß�çxÕà1ã�æ.æ/â.ß�â/ã+äÊß B è�3 B è~� � �!�	� ¾ K þ+þ�5AÕ�G öÊ÷ Õ1ßB$9ã�äxà6á!â.ã�äÊßdçÊÕÀà1ã�ë,ë�ï6æ£Þªá�â/ã�äÊß�ê�&('4Õ5á ê�& '4äÊÕÀß,ã�ä�áß�Õ6äÊß�â.*Êæ/Õ6ßCF�è&���Aæ��Jâ/ä�á!Õ6ë!Þ+à5á!â.ã�ä�$9ã�ë�á!Õ ö�÷ �Pâ.ä?á�Õ1ë�Þ+à6á�â/ã�ä ê#&`'»Õ1ß,áû*xâ/Õ1ä�à6ã�äÊä?èÊÕ#Õ6áhÞÀï6á�ï#Õ5ô�á!ë�Þ+é�ã+æ/ï1ÕBÞ+èß, �ß,á�ò1(>Õ êv& '�çÊã�ä�áyæ/Þ-$9ã�äÊà6á�â/ã�ä{çÊÕ'à1ã�ë,ë�ï6æ£Þªá�â/ã�ä{Þ�ï6á!ï'(>Õ1ß�èxë�ï1Õ�é�ã+èÊë#æ£Þ�éÊë�Õ6(vâ.ò1ë�ÕÀ$9ã�â.ß ö B â/äÊß,â�0æ/Õ6ßh$9ã�äxà6á!â.ã�äÊßûçÊÕ%à1ã�ë,ë�ï1æ/Þªá!â.ã�äÊßCêÀ&~')Õ5á êÀ& ')ã�ä�á�é�Õ6ë�(>â/ßûç��JÕ5ô�á!ë�Þ+â/ë,Õ%èÊäxÕ%á½Þªâ/æ/æ.Õ¯çÊÕEæ£Þ�ß,ã�èÊë,à1ÕyçxÕéîÞ+ë�á!â/à6èÊæ/Õ6ß<Þ+è�$9ë�Õ6Õ1ú6Õ�>�ã+èxáhçÊÕV_	����aN8P�	��_�� b��Se rfsi cfe k7c $9( ö�÷ Õ6ß<$9ã�äÊà6á�â/ã�äxß<çÊÕ#à1ã�ë,ë�ï1æ/Þªá!â.ã�äÊßzêE& 'pÕ6á êE&I'y0(vÕ6ß�èÊë,ï1Õ6ß�égã�èÊë�æ£Þ�éÊë,Õ1(>â/ò1ë,Õw$9ã�â/ß60<(vã�ä�á�ë�Õ1ä�ávèÊä}$9ã+ë,á>ß�â.ø�äîÞ+æ¯à6ã�ë�ë,Õ1ß�égã�äÊçÊÞ+ä�á��jæ��PÞ+äÊäÊâ�ÐÊâ/æ/Þªá!â.ã�ä*îÞ+ë� �ã�ä�>dÞ+ä�á!â�>�*îÞ+ë� �ã�ä ö÷ Õ6ßyâ.ä?á�Õ1ë�Þ+à6á�â/ã�äÊß#éîÞªë,á!â.à1èÊæ.Õ1ß�>�Þ+ä�á!â?>�éîÞ+ë�á!â/à6èÊæ/Õ6ß#äÊÕ�ß,ã�ä�á éîÞªß%Õ6äÊà1ã�ë,Õ-*Êâ.Õ1ä{à1ã�äÊä?èÊÕ6ßH�væ��(ÐxÕ1èÊë,ÕÞ+à6á�èÊÕ1æ.æ/Õ ö�� Õ6é�Õ6äÊçîÞ+ä�á�0<æ/Þí(>ãüçÊï6æ/â.ß!Þªá�â/ã�ä:Þ+äîÞ+æ  ?á!ânF?èÊÕ�çÊÕ1ß-$9ã�äxà6á!â.ã�äÊß-çxÕwà1ã�ë,ë�ï1æ/Þªá!â.ã�äÊß�Þ+éÊéÊæ.ânF?èÊï1ÕÞ+èüô>ß� üß�á!ò6(vÕ6ßRêA& 'ÒÕ6á êA&w'}Þ�égÕ1ë�(>â/ßhæ£ÞAéîÞ+ë�Þ+(>ï6á!ë,â/ß�Þªá!â.ã�ä�çÊÕ1ßdâ/ä�á!Õ6ë!Þ+à5á!â/ã+äÊßdçÊÞ+äÊß�æ��Pï5á½Þªá$ÉîäÊÞ+æ ö÷ Õ1ß�éÊÞ+ë!Þ+(>ò6á�ë�Õ6ß�Õ5ô�á�ë!Þ+â á!ß�çÊÞ+äÊß�æ.Õ%à1Þ+çÊë,Õ çÊÕyà6Õy(>ãüçxò1æ/ÕEß�ã+ä?á�æ£Þ'éîÞ+ë,á�â/ÕEë�ï6Õ1æ/æ.Õ Ü & Ù�����_û8��	��a�M bdcfe ¸hgi �Se�c �$9(7ÝûÕ6á¯â.(�Þªø�â/äîÞªâ/ë�Õ Ü Ñ ��� Ñ 8��	��a�Ù b � e k ¸i cfe�cfc $9(7ÝhçÊÕ æ£Þ-æ.ã�äÊø�èxÕ1èÊëdç��Pâ.ä�á!Õ1ë�Þ+à6á�â/ã�ä öÊ÷ Þ�á½Þ+â.æ/æ.ÕEçxÕÀæ£Þ�ß,ã�èÊë�à6ÕçÊÕAéîÞ+ë�á!â/à6èÊæ/Õ6ß¯Þ+è2$9ë�Õ6Õ1ú1Õ�>�ã�èüá%Õ6ß,áEçÊÕ Ñ ��O��E8��	��yO b��Se kfki �Se z � $9( ö
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ï �îë,â£þ�¾*ö D ö ¤ ö �îë�â.Õ1ß É ÿ%ö §åèÊæ/æ.Õ1ë�É �yö ý%ã�äÊÞ þ Þ	É�ÿ ö B ö�ÿ Þªß�ß ÉÍ´Cç� �ß ö D Õ�Ê öæü 1 ÷ Ü ô+þ�þ�¾�Ý þ*)�)yê�þyôï 5Àë!Þ�6�6*ö ú ö`÷<ö 5Àë!Þ+àìç³á�â¦ã�ä?ånÉ`ÿüã�à ö ¤ ö ýEèÊà1æ ö ´Cç? �ß ö Ø ÷ Ü ½»ê�6�6�Ý�¹�þ�ê¼>�¹	½	¹ï 5Àë�Õ ê�)�ö �yö 5Àë�Õ6â/äÊÕ6ëAá�â0ã�ä?ånÉÊý%èÊà6æ ö ´Cç� üß ö Ä9#�1�1 Ü ½»ê�ê*)?ÝL½Mù�Ïªà�>ì½	¹+¹+àï 5Àã�æ/¹�þ*ö 5 ö 5Aã+æ/çæø%Þ à Õ6ë Éüÿ ö 5Aã+æ/çæø%Þ à Õ6ë É�� öü÷ Õ1ÕyÕ5á B ö ´NÞ+â/ß�É�´Cç� �ß ö D Õ�Ê ö Æ�Ô�� Ü ½»ê�¹�þ�ÝC¾�þ+þï 5Àë�Õ1þ�¾*ö õ ö 5Aë,Õ1à6ã�É �yö § ö�� ã�Þ+äxçP´ ö`÷ Õ�ÊªÞ+â�É�´¤ç� �ß ö D Õ�Ê ö�ü 1 ÷ Ü ô+þ+þ�¾�ÝBþ�¾�)�ê�þ�)ï 5  �èîþ�)�Þ¼ö § ö 5À �èÊæ/Þ+ß�ß� �Égá½Þ+æ þ ÞªáÀý B í R B ç	ÊªÞ+äÊà1Õ6ç|ÿ?á!èÊçx wú�äÊß,á�â.á�èxá!Õ��Cÿ�á!ë,èÊà6á�èÊë�Õ�Þ+äxçj©% y>äÊÞ�Çvâ.à1ß¯ã�È,ù<æ/Õ�ÇvÕ6ä?á!Þ+ë, w§íÞªá,á!Õ1ë�É � Õ Ç>Õ1ë Éæí�èÊë þ Õ6 �É Ü ô+þ�þ�¾�Ý�ÉÊä?èÊà6æ?>�á7ç�G+þ*)�þ�¾�þ�¾�ôï 5  �èîþ�) à ö § ö 5  �èÊæ£Þ+ß,ß, �É D ÿ D � ÿ�à1â/Õ6ä�á!â! Êà B ë,á!â.à1æ.Õ1ß¤õûã�æ ö ê	É?ý%Õ�ýº©yâ/ß,à1ã»Ê�Õ6ë�â.Õ1ßBÞsá D ø�ú � ��á7çxÕà6èÊë�ë,Õ1ä�á%à�Þ+ß,ÕKÈ9ã+ëBá7çÊÕAß,á�ë�ã�äxø�æ. �â/ä�á!Õ6ë!Þ+à5á!â¢Ê+Õ"�T5K´ÃÉ ÿ ý ÷ ôªþ�þ�)�Éüä�èxà1æ?>�á7ç�Gªþ�)�þ�ù+þ�½»¾
ï 5  �èîþ�¾*ö § ö 5À �èÊæ/Þ+ß�ß� xá�â0ã�ä?ånÉxä�èxà1æ?>�á7ç�Gªþ�¾�þyô+þ�Ï�Ï Ü ô+þ+þ�¾�Ýï 5  �èæê�)�ö § ö 5  �èÊæ£Þ+ß,ß, 9á�â�ã�ä?ånÉ � ã�Çvéxèxá ö ´Cç� üß öÍ� ã�Ç�Ç-èÊä ö*÷ × Ü ½»ê�ê�)?Ý%¾�þ�Ï�Ésä?èÊà1æ�>�áSç�G�ê�ù+þ�ô+þyô�½ï ø%Þ+ø�þyô!ö ��ö ø%Þ+ø�â¢ý�Þ+ë�ÞPá�â0ã�ä?ånÉæ´Cç� �ß ö D Õ�Ê � 1�1 Ü ô+þ�þ�ô�Ý�þ	½	þ+þ�þ	½ï ø%Þ+â£þ�½ ö ¤ ö øyÞ+â.çÊÕ1ä à ÞªèÊÕ1ë�Éd� ö §åÕ6æ/äÊâ á!àìçÊã+è þ ÞªäÊçO¤ ö ÿ�é�Õ5á7ç�É¦ä?èÊà6æ?>�á7ç�þ	½�þ�6�þ�¹yô Ü ô+þ�þ�½MÝEÞªäÊç

B úh´ � ã�ä	È ö ´<ë,ãüà ö 1���× Ü ô+þ�þ�½MÝ¦)Íô�½ï ø%Þ+ä`ù+¹¼ö D ö øyÞªä à èÊë,  ÿ ë�ã»ý#äåÕ5á D ö � ö í�ý#â/ß,ß É`ý B í#� D ù4Ø�Ø î é Ü ½»ê�ù+¹�Ý�ô+Ïï ø%Þ+äîþ	½�ö ÿ ö øyÞ+äÊçxß É � ã�ä�á!Õ�Çvé ö ´¤ç� �ß ö ØdÔ Ü ô+þ�þ	½MÝ�ôªþ�ê¼>ðô�ô�ù�É�é�ç� üß,â/à6ßìG+þ	½�þ�ù+þyô�ôï ø%Þ+ë7ê+¹*ö ¤ ö � ö ø%Þ+ë�ë,â/ß#Þ+äxç ÿ%ö §å¥Êæ/æ.Õ1ë�É B äxä ö D Õ�Ê ö ýEèÊà1æ ö ´RÞªë,á ö ÿ�à1â ö Ø&1 Ü ½»ê�ê+¹�ÝBÏ�½ï ø%Þ+ë7ê�¾*ö ¤ ö ø%Þ+ë�ë,â/ßAá�â¦ã�ä?ånÉ`ÿ�í BED ´<ë�ãMñ,Õ1à6á � ã�äÊà6Õ1éxá�èîÞ+æ�©yÕ6ß�â/ø+ä D Õ1égã�ë�á$�Eé�çÊÞªá!ÕHí�Õ1àìçÊäxâ/à�Þªæ
D Õ1égã�ë�áV´�� ÿ >�ù*¾�)?Ï�© R ù Ü ½\ê�ê�¾�Ý
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ï ø%Þ+ë7ê�ô¼ö ¤ ö ø%Þ+ë�ë,â/ßwá�âAã�ä?ånÉÐÿ�í BED � ã+äÊà1Õ6éxá!èîÞªæy©yÕ6ß�â.ø�ä D Õ1égã�ë�á ö í�Õ1àìçÊäÊâ.à�Þ+æ D Õ1égã�ë,á`´(� ÿ >ù*¾�)?Ï�Éî© R ù Ü ½»ê�ê�ô�Ýï øEâ/äîþ*)�ö � ö ø%â.ä?á�Õ1ë à Õ6ë�ø�Õ6ë%ÞªäÊç B ö ÿüâ à â/ë�á!ß�Õ�Ê�Éîä�èxà1æ?>�Õ5ô�G+þ�)�þyô+þyô�½
ï øEã�æ 6�ê*ö ÿ%ö ø%ã�æ.ú1Õ1ä þ Þ*Çvé�É ��ö ø%ã�æ.â/äÊçÊÕ Þ+äÊçí¤ ö ÿüé�Õ5á7ç�É`ýEèÊà1æ ö ´Cç� üß ö Ä9#���� Ü ½»ê�6�ê�Ý.)y6�ùï øEèÊã�þyô!ö ´ ö ø%èÊã»Ê�â/äxÕ1äXá�â0ã�ä?ånÉæ´Cç� �ß ö D Õ�Ê ö&ü 1�1 Ü ô+þ�þ�ô�ÝBþ	½\)yê+þ�¾ï øEèÊã�þ	½�ö ´ ö ø%èÊã»Ê�â/äxÕ1äXá�â0ã�ä?ånÉæ´Cç� �ß ö�÷ Õ6á�á ö�è #��d× Ü ô+þ+þ	½MÝBù�6ï ¤�Þªà�þ�)�ö ¤ ö ¤�Þªà1ã à ßEÞ+äxç~û ö ý ö �pÞ+äÊø�É	çÊÕ1é�>�é�ç�G+þ*)�þ�ù�½!ô+ù
ï � Þ+ë�þyô¼ö � ö�� Þ+ë�ß,àìç�Égý%èÊà6æ ö ´  �ß ö Ä91 î�÷ Ü ôªþ�þyô�ÝL½»ê�ê+àï � Þ+ëS6�6*ö � ö�� Þ+ë�ß,àìç|á�â¦ã�ä?ånÉ�) ö ´Cç� üß ö�ü ×dé Ü ½»ê�6�6�Ý�¹	½MÏï � Þ+ë�þ	½ ö ©QÉ � Þªë�ú1Õ6Õ�Ê{Þ+äxçPù ö`÷ Õ�Ê�â.ä�É�´Cç? �ß ö�÷ Õ5á�á ö�è #�Ô�× Ü ô+þ�þ	½	Ý¯Ï�êï � Õ6ë7ê�¾*ö ÿ%ö�R�ö�� Õ6ë à â þ ã»Êxá�â0ã�ä?ånÉîý%èÊà6æ ö ´Cç� �ß ö Ä9#�# ÷ Ü ½»ê�ê�¾�Ý�½MÏ+Ïªàï � æ.Õ�þyô¼ö ù ö�� æ/Õ�ÇvéüáAá�â0ã�ä É�´Cç� �ß ö D Õ1é ö ×�1 ÷ Ü ôªþ�þyô�Ý�½�½»êï � ã�é`Ï*)*ö 5 ö ú ö�� ã�é� üæ.ã»Ê2Þ+äÊçí§ ö ú ö ´�ãüçÊø+ã�ë�Õ5á!ß þ â.â�É`ÿüã»Ê ö ¤ ö ã�ÈRý%èÊà6æ ö ´Cç� �ß ö Æ ÷ Ü ½»ê�Ï�ù�Ý¦¾�¾+¹ï � ë,Õ�þyô¼ö í ö�� ë,Õ1ß�ß�á�â¦ã�ä É R ´ B ÷³� ã�æ/æ/Þ à ã+ë!Þªá�â/ã�ä�ÉÍçÊÕ6é�>�Õ�ô�G+þyô+þ	½�þ�)�¹
ï � èÊä�ê�6*ö 5 ö ¤ ö�� èxäÊçÊÕIá�â0ã�ä?ånÉîÿ�í BLD ý%ã+á�Õ�ÿxýyþ�¾*)yê Ü ½»ê�ê�6�Ýï ÷ Þ�Çvþyô¼ö § ö B ö��yö`÷ Þ�Ç>ã�ä�á\Éæ´Cç ö ©®í�çxÕ1ß�â.ß É&�%äxâ¢Ê�Õ6ë�ß,â.á� wã�È ÿ â.ëSÇ>â/äÊø�çÊÞ�Ç Ü ô+þ�þ�ô�Ýï ÷ Õ6çæ6yô¼ö D ö`÷ Õ1çÊäxâ/à þ È2Þ+äÊç9õ ö`÷<öî÷  �è à ã�ßSçxâ.á!ú*É ¢ Þ+ç ö �Râ.ú ö ×�# Ü ½»ê�6�ô�Ý�½»¾	½�¹ï ÷ Õ6çæê�þ*ö D ög÷ Õ1çÊäÊâ.à þ ÈíÉ®õ ög÷<ö�÷  �è à ã�ßSçxâ.á!ú*É�´ûë,ãüà öd��R D ú¼ýyý�ù�ê�þ�ý%Þ+ä�á!Õ6ß É��îë!Þ+äÊà6Õ�É�½»ê�ê+þÜ Õ1ç ö B ë�çÊã+èÊâ/ä�É��pã�ë,æ/çåÿüà6â/Õ1ä�á�â! îà�Ý�é ö )Íôï ÷ Õ6çæê�¹*ö D ö`÷ Õ1çÊäxâ/à þ Èxá�â¦ã�ä?ånÉ�´¤ç� �ß ög÷ Õ6á,á ö�è ×dé�× Ü ½»ê�ê�¹�Ý.¾�þï ÷ Õ6çîþ	½ ö D öî÷ Õ1çxäÊâ/à þ È�É � ã�ä�á�ë�â à èxá!â.ã�ä7á!ã�´<ë�ã�à1Õ6Õ1çÊâ.äÊø�ß#ã�È�á7çÊÕHú�ä�á!Õ6ë�äîÞsá!â/ã+äîÞ+æ&�:ã�ë þ ßlçÊã�é{ã�äáSçÊÕK´Cç� üß,â/à6ßEã*È�áSçÊÕ*� èîÞ+ë þ >h5Aæ.èÊã�ä�´<æ/Þ+ßSÇvÞ	É�´RÞ+æ/Þ+â/ß,Õ�Þ+è�É Ü ôªþ�þ	½MÝ�Éxä?èÊà1æ�>�áSç�G+þ	½�½»ô+þ	½�½ï ÷ Õ6çîþyô¼ö D öM÷ Õ1çÊäxâ/à þ È�É � ã�ä�á�ë�â à èxá!â.ã�äÀá!ãV´<ë�ã�à1Õ1Õ6çÊâ/äxø�ß�ã�ÈüáSçÊÕ�ûLû�ûEúlú&ú�ä�á!Õ6ë�äîÞªá�â/ã�äÊÞ+æ?ÿ� �Ç>é�ã*>ß,â/è�Ç²ã�ä{§åèxæ.á!â.éîÞ+ë�á!â/à6æ/ÕE©% �äîÞ�Ç>â/à6ß É B æ/èÊßlç�á½Þ	É+� þ ë!Þ+â.äÊÕ�É Ü ô+þ+þyô�Ý�É�ä?èÊà1æ�>�áSç�G+þyô�½»ô+þ�6�êï ÷ Õ6çîþ�¾*ö D öü÷ Õ6çÊäÊâ.à þ È�É�´Cç� �ß ö B á�ã�Ç ö ýEèÊà1æ ö 1dé Ü ô+þ+þ�)?ÝûÏ�ô!>f6yô-, ¢ Þ+ç ö �Râ/ú ö 1dé Ü ôªþ�þ�)?ÝhÏ�¾¼>f6�¾	Éä?èÊà6æ?>�á7ç�G+þ�¾�þ�ù+þyô+Ï
ï ÷ Õ6äæê�ê*ö ÿ%ö`÷ Õ6ä þ Õ6â.á�á�â¦ã�ä?ånÉîý%èÊà6æ ö ´Cç� �ß ö Ä91�1�Æ Ü ½»ê�ê�ê�Ý�ô�¾+àï ÷ â.ß!þ	½ ö § ö B ö`÷ â/ß�Þ2á�â¦ã�ä?ånÉîýEèÊà1æ ö ´Cç� �ß ö Ä91 î�÷ Ü ô+þ+þyô�ÝL½»6�ù�ÉÊä?èÊà1æ�>�Õ5ô�G+þ�½	þ�)�þ	½»ôï ÷ â.ß7ê�¹*ö § ö B ö`÷ â.ß!Þwá�â¦ã�ä?ånÉ`ÿ�í BED ý%ãªá!Õ�ÿxýyþ�ô�¾�6 Ü ½»ê�ê�¹�Ýï §åÞ+ø�þyô¼ö © ö §íÞ+ø�Õ6ß,á!ë,ã�Ég¤ ö ´Cç� üß ö.� Ô ÷ Ü ôªþ�þyô�Ý�½	Ï*)?ù�É�çxÕ1é�>�é�ç�G+þ	½�½!ô�½MÏ�6ï §åÞ+Õ\6�ê¼ö ´ ö § ö § ö §íÞ+Õ1ß,ß�Õ6ä�É�í ö B ö D â]ñ þ Õ1ä»ÞªäÊçÒ¤ ö ¤ ö çÊÕwÿÍýBÞ+ë�á\É,´¤ç� �ß ö D Õ�Ê ö¤ü Ø�� Ü ½»ê�6�ê�Ýô�ô+¹
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ï §åÞ+ø�þ	½ ö § ö §íÞ+ø�ø�â.ã�ë!ÞPá�â¦ã�ä?ånÉîýEèÊà1æ ö ´Cç? �ß ö Ä91 î Æ Ü ô+þ�þ	½MÝ.¾yô�ê+àï §åÞ+ë7êyô!ö ÿ ö §íÞ+ë�ø+Õ6á!â.ßAá�â0ã�ä?ånÉîÿ�í BLD ý%ã+á�Õ�ÿxýyþ�þ�6�ê Ü ½»ê�ê�ô�Ýï §åÞªáì6�¹¼ö í ö §åÞªá!ß,èÊâ�Þ+äÊç~ø ö ÿxÞsá!ú�É�´Cç� �ß ög÷ Õ6á,á ö�è Æ	é ÷ Ü ½\ê�6�¹�Ý.)	½	¹ï §{â.áìê*)�ö ¤ ö í ö §{â.á!àìçxÕ1æ/æÖá�â0ã�ä?ånÉ`ÿ�í BLD ý%ã+á�Õ�ÿüýyþ	½»ê+þ Ü ½»ê�ê�)�Ýï §{ã�æ£þ�¾¼ö © ö §åã�æ/äÊÞ+ë#Þ+äÊçíÿ ö B ö õûã�æ/ã�ßlçÊâ/ä&É�´Cç� üß ö D Õ�Ê ö`÷ Õ6á,á ö�î Æ Ü ô+þ�þ�¾�Ý�þ�êyô�¾+þ	½ï §{èÊæ 6�ù!ö ÿ%ö §å¥Êæ.æ/Õ1ë�É ÷ Õ1à5á!èÊë,Õhý%ã+á�Õ1ßCâ/äT´Cç� �ß�â/à6ß Ésÿüéxë�â/äxø�Õ1ëh>NõûÕ1ë,æ£Þ+ø ÿ Õ1ë,æ/â/äKøEÕ1â.çÊÕ1æ à Õ6ë�ø Ü ½»ê�6�ù�Ýï ý%Þ+ø?Ï�Ï!ö § ö § ö ý%Þ+ø�Õ1æ.ß É�í ö B ö D âlñ þ Õ6äåÞªäÊçì¤ ö ¤ ö çÊÕ�ÿ�ý�Þ+ë,á É�´Cç? �ß ö D Õ�Ê ö�� Æ�# Ü ½\ê�Ï�Ï�Ý0ô+ù*)?Ïï ý%Þ+ø?Ï�ê¼ö § ö § ö ý%Þ+ø�Õ1æ.ß É¹í ö B ö D â]ñ þ Õ1ä{Þ+äÊçí¤ ö ¤ ö çÊÕ�ÿ�ýBÞªë,á\É�´Cç� �ß ö D Õ�Ê ö�� Ô�� Ü ½»ê�Ï*ê�ÝL½	¹�¾�¾ï R æ.æ ê�6*ö ¤ ö ¢ ö�R æ.æ/â.á�ë!Þ+èxæ.á\É�ýEèÊà1æ ö ´Cç� �ß ö Ä91�× ÷ Ü ½»ê�ê�6�Ý�½»ê�ù!>ðô+þ+¹	Éxä?èÊà6æ?>�Õ�ô�G�ê�6�þyôªþ�þ�ùï R æ.æ êyô¼ö ¤ ö > ¢ ö�R æ/æ/â á!ë�Þ+èÊæ.á ÉÍ´Cç? �ß ö D Õ�Ê ö © Ø&1�É Ü ½»ê�êyô+ÝSô�ô�êï ´�Õ1â/þyô¼ö í ö ´�Õ1â á!ú ÇvÞ+äÊäåÞ+äÊçå§ ö ø ö í�çÊã�ÇvÞ	Éæ´Cç� �ß ö D Õ6éxá ö ×dé�Ø Ü ô+þ�þyô�ÝV½MÏ�ù!>hô*)�¹ï ´�Õ1äæê�ê*ö ÿ ö ´NÕ1äxçÊÕ6 Xá�â¦ã�ä?ånÉîý%èÊà6æ ö ´Cç� �ß ö Ä91�1�Æ Ü ½»ê�ê�ê�Ý�¹�6+¹+àï ´<â.äîþ�þ*ö � ö ´<â.äÊø�Þ+äîÞªèÊç�Éæ´Cçî©®í�çÊÕ1ß,â/ß É��EäÊâ¢Ê+Õ1ë,ß�â.á�ï1ÕAçÊÕ'ýyÞªä?á�Õ1ß Ü ô+þ+þ�þ�Ýï ´<â.ë7ê	½ ö ø ö ¤ ö ´<â/ë�äxÕ1ëAá�â¦ã�ä?ånÉ�) ö ´Cç� üß ö B ø%Þ+ç ö Þ+äxçíýEèÊà1æ ö ×�× ÷ Ü ½»ê�ê�½MÝ�½�½�½ï �A§íþ*)�ö � èîÞªë þ §íÞsá�á!Õ6ë�ô+þ�þ�)�É�á!ã à ÕÀéxè à æ/â.ßSçÊÕ6çåâ.ä{¤+ã�èÊë ö ´¤ç� �ß ö 5 Ü ý%èÊà6æ ö ´NÞ+ë,á ö ´¤ç� �ß ö Ýï �A§íþ�ô¼ö � èîÞªë þ §íÞsá�á!Õ6ë�ô+þ�þyô�Éxý%èÊà6æ ö ´Cç� �ß ö ÄPé&Æ�# Ü ô+þ+þ�¾�Ýï �A§íþ�½ ö � èîÞªë þ §íÞsá�á!Õ6ë�ô+þ�þ	½�Éxý%èÊà6æ ö ´Cç� �ß ö Ä91 î�÷ Ü ô+þ+þyô�Ýï D Þ*È�6yô!ö ¤ ö D Þ*È9Õ6æ/ß þ  2ÞªäÊç ÿyö §{èÊÕ1æ.æ/Õ1ë�Éæ´Cç� üß ö D Õ�Ê ö`÷ Õ6á,á ö Ø ÷ Ü ½»ê�6yô+ÝL½	þ�¹�¹ï ÿ�ç�èÊþ�)�ö ù ö õ ö ÿ�ç?èÊë, �Þ þ Þ+äÊç~ú ö )¦Þ�çÊÕ6ç Ü ô+þ�þ�)�Ý�É�çÊÕ6é�>�é	ç�G+þ�)�þ�¾	½!ô�Ï öï ÿ�ç�èîÏ�6*ö ù ö ÿ�ç?èÊë� �Þ þ Éd´Cç? �ß ö�÷ Õ5á�á ö�è é ÷ Ü ½»ê�Ï*6�Ý�½Mù+þï D Õ6á!þ�¾*ö � ö D Õ5á!â.ò1ë�Õ'Þ+äxçí§ ö B ö`÷ â/ß�Þ	ÉÊä?èÊà1æ�>�áSç�G+þ�¾	½»ô+þyô*)
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