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+�$­)', � �)´( (V%*)%µ µ�$V%' ®$� *(, $�)µ)%# $® %,¯ +(,%$W,%� �* ´$  )',�#" -,­)�*)$%# )%
$Y#,�­�Y , #´�**,�)%µ ´�$## #,´*)$%# ®$  $¯ ®�$W W$')¹´�*)$%# *$ ­,�*)´,# *(�* $´´V� �* *�,,
 ,­, )% *(, #*�%'��' W$', ± �# ¯,  �# ®�$W *(, ,¶)#*,%´, $® %,¯ ­,�*)´,#" !¶�W+ ,# $® *(,
 �**,� )%´ V', ')�,´* *¯$¸+($*$%¸*¯$¸®,�W)$% ´$V+ )%µ#± �# ¯,  �# *(, ®$V�¸+($*$% )%*,��´*)$%
')#´V##,' )% ',*�) )% *(, +�,­)$V# #,´*)$%" �,�, ¯)  ®$´V# $% *(, #´�**,�)%µ +�$´,## ,, ! ,, ±
¯()´( (�# Y,,% ')#´V##,' )% *(, �,´,%*  )*,��*V�, �# � +$*,%*)� ¯)%'$¯ $% +(°#)´# Y,°$%'
*(, #*�%'��' W$', ½Ðÿ± Ð�À"^)­,% *(,  �Y, )%µ $® W$W,%*� �%' ù$�,%*Ë )%')´,# #($¯% )% Ò)µ" ¢± *(, )%*,��´*)$% )%
!Î" È¿"ÐõÉ  ,�'# *$ *(, Ò,°%W�% �V ,_ë. Å ¢ïÆÙ� `Ç�a b� Ìc�2� c�1� c�d� c�eë �c�2� c�e� c�d� c�1ë �c�2� c�d� c�1� c�eë�Ìc�e� c�d� c�1� c�2ë �c�e� c�1� c�d� c�2ë �c�e� c�d� c�2� c�1ë�Ìc�d� c�e� c�2� c�1ë �c�d� c�1� c�2� c�eë �c�d� c�e� c�1� c�2ë� �á�1�2 	 Èc�e� c�d� �c�e� c�d� Éc� Ncë � Ìc�eë c�d� c� Nc�
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fgh� �a frcv�tpr^rd y_v^_~��c�eë c�d� c� Nc� �c�eë c�d� c� Nc� �c�e� c�d� c� Ncë �c�e� c�d� c� Ncë�� ½ È¢ÐÉÈ¿ÌÉ ! È¿ÌÉÈ¢ÐÉ À� ½ È¢ÐÉÈ¿ÌÉ ! È¢¿ÉÈÌÐÉ À � ½ È¢ÐÉÈ¿ÌÉ ! ÈÌÐÉÈ¢¿É À� ½ È¢ÐÉÈ¿ÌÉ ! È¢ÌÉÈÐ¿É À � ½ È¢ÐÉÈ¿ÌÉ ! ÈÐ¿ÉÈ¢ÌÉ À �� �á�1�2á�e�d 	� Ìc� Nc� c� Ncë �c� Ncë c� Nc� �c� Nc� c� Ncë�� ½ È¢ÐÉÈ¿ÌÉ ! È¢¿ÉÈÌÐÉ À � ½ È¢ÐÉÈ¿ÌÉ ! È¢ÌÉÈÐ¿É À �i ß ÈÌ"¢É
Ê �´)%µ *(, +($*$%# $% #(,  ± ¯, W�° ´$W+V*, *(, ')ô,�,%*)� #´�**,�)%µ ´�$## #,´*)$% )%

*(, +($*$% ´,%*,�¸$®¸W�## ®��W," à(, %$%´$WWV*�*)­, �W+ )*V', )# �ñj $V* $® +(�#, ¯)*(
*(,  ,�')%µ  $µ��)*(W)´ ´$%*�)YV*)$%# *$ *(, #*�%'��' W$', Y�´ºµ�$V%' È#,, Y, $¯É± #$ ¯,
W�° ¯�)*, k l kmn � kop ß ÈÌ"ÐÉ
Ò$� V%+$ ��)Ë,' Y,�W#± ¯, ¹%'×kmn× ´$# q& Å ¢�Ô¢Ðÿ �SÇ�T¢Ð �� #�r� È¿ � ´$#� q&É� Ä ÈÌ"¿É
¯(,�, sr �%' q& ��, *(, ´,%*,� $® W�## ,%,�µ° �%' #´�**,�)%µ �%µ ,± �,#+,´*)­, °" Á* *(,%
®$  $¯# *(�* *(, %$%´$WWV*�*)­, ´$%*�)YV*)$% *$ *(, *$*� ´�$## #,´*)$% Èñj t q& t ¢ÿñjÉ )#
µ)­,% Y° kmn

Å ¢¿¿Ôÿñ
#�r� �SÇ�T¢Ð �� ß ÈÌ"ÌÉ

à$ ´$W+��, $V� �,#V * *$ *(, ,¶+,´*�*)$% )% *(, #*�%'��' W$', ± ¯, V#, *(, �W+ )*V',#
µ)­,% )% K,®" ½ÐÿÀ ®$�  )µ(*¸Y°¸ )µ(* #´�**,�)%µ )% *(, ()µ(¸,%,�µ°  )W)* rÄ 9u 9Ä 9v9 w <�x " ö$
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fgh� �a or^]u wvrss s_w^xrds ymn ]d` yop �rv z�j { |& { �}�j � ~rdwrqqc^]^xy_ v_scu^s ]v_
u]|_u_` |} ^p_ y]uc_ r� �mn

f `_zd_` xd ^p_ ^_~^�
*(�* $V� ')#´V##)$% )# #, ®¸´$%*�)%,'± ¯, �,+�$'V´, *(, �, ,­�%* �,#V *#" à(, ')ô,�,%*)� ´�$##
#,´*)$% )# µ)­,% Y°� ×k× ´$# q&��� Å ¢¢ÐÿÔr ½ÈÁW F&&&&É� � ÈÁW F&Ú&ÚÉ� � ÈÁW F&ÚÚ&É�À Ä ÈÌ"ÏÉ
¯(,�, *(, '$W)%�%* (, )´)*° �W+ )*V',# ��, W$#* ° )W�µ)%��° �%'

ÁW F&&&& Å �¢ïÔ#� Erv  % ��� v<�x ���� ru  % ��� u<�x ���J Ä ÈÌ"ïÉ

ÁW F&Ú&Ú Å �¢ÐÔ#� r � uv � ¢ïÔ#� Evr  % ��� v<�x ���� v�ru  % ��� u<�x ���J Ä ÈÌ"õÉ
¯)*(

ÁW F&ÚÚ&ÈrÄ uÄvÉ Å ÁW F&Ú&ÚÈrÄvÄ uÉ ß ÈÌ"ÿÉ
Ò)µ#" Ð �%' ¿ #($¯ *(, ´$W+��)#$% Y,*¯,,% $V� %$%´$WWV*�*)­, �,#V * �%' *(, ,¶+,´¸*�*)$% )% *(, #*�%'��' W$', " ö)%´, *(, #´� , $® %,¯ +(°#)´# Amn

)# ´(���´*,�)Ë,' Y° �
�$$*¸W,�%¸#ÎV��, �­,��µ, $® *(, ´$W+$%,%*# $® Ç�� ± ¯, ',¹%,

A�� Å � ¢ÐSÇ�T��Uë Ä ÈÌ"�É

¢Ì



0

0.5

1

1.5

2

2.5

3

3.5

4

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

(d
σ/

dc
os

Θ
∗ )/

σ

cosΘ∗

SM

Total

γγ γγ s1/2=0.75 TeV

Λ
NC

=1 TeV

fgh� za \x�_v_d^x]u wvrss s_w^xrds �rv �� � ���} o_� ]d` �mn � ��� o_�f drvq]ux{_` ^r y[z�j {|& { �}�jg� op_ `]sp_` uxd_ xd`xw]^_s ^p_ s^]d`]v` qr`_u |]w��vrcd` ]d` ^p_ srux` uxd_ xd`xw]^_s
^p_ v_scu^ �p_d |r^p ^p_ s^]d`]v` qr`_u ]d` �rv_d^{�xdy]vx]d^ ~���\ xd^_v]w^xrds ]v_ tv_s_d^�
¯()´( � #$ )# � %�*V�� ´($)´, µ)­,% !Î" È¿"ÐÏÉ" U$*, *(�* *(, ,ô,´*)­, ,¶+�%#)$% +���W,*,�
)% *(, #´�**,�)%µ �W+ )*V', )# r� SÇ�T�¢Ð � r��Aë

mn
± �%' ,�´( ´V�­, )% Ò)µ" Ð ®�  # ¯)*()% �

��%µ, ¯(,�, *()# ��*)$ )#  ,## *(�% $%," à(, �,�',� W�° ,�#) ° ,#*)W�*, *(, #)Ë, $® ()µ(,�¸
$�',� ´$��,´*)$%# �* �%° +$)%* )% Ò)µ" Ð Y° ´$W+V*)%µ r��Aë

mn
" Ñ() , *(, *$*� ´�$## #,´*)$%

�)#,# �# r� ± ¯()´( $%, ¯$V ' ,¶+,´* µ,%,�)´�  ° µ)­,% *(, +�,#,%´, $® %,¯± ,ô,´*)­, ´$%*�´*
)%*,��´*)$%#± *(, �%µV �� ')#*�)YV*)$% )#  ,## ®$�¯��' �%' Y�´º¯��' +,�º,' )% ´$W+��)#$% *$
*(, #*�%'��' W$', �,#V *" Ò�$W *(, ,ô,´*)­, ¹, ' *(,$�° +$)%* $® ­),¯± �%° %,¯ +(°#)´# ´�%
Y, +���W,*,�)Ë,' Y° µ�Vµ,¸)%­��)�%* )%*,��´*)$%# $® *(, ®$�W ��F��F �LFLOFO����ÈF��F��É� ±
®$� #$W, ´$,"´),%*# �� �%' �� " È¬*(,� +$##)Y , )%*,��´*)$%# )%­$ ­)%µ ',�)­�*)­,# ��, )��, ,¸
­�%* ®$� � +�$´,## )% ¯()´( �  *(, +($*$%# ��, $% #(,  "É Ñ() , *(, #´� )%µ $® *(, ´�$## #,´*)$%
¯)*( ,%,�µ° ®$  $¯# #)W+ ° ®�$W ')W,%#)$%� �%� °#)#± *(, +�,´)#, ®$�W $® *(, ',+,%',%´, $%
#´�**,�)%µ �%µ , ',+,%'# $% *(, �, �*)­, ­� V,# $® *(,#, ´$,"´),%*#" U$*, *(�* $V� + $*# ��,
,­� V�*,' ®$� �%' ¿ñj t q& t ¢Ïñj± *(, #�W, �%µV �� ��%µ, �'$+*,' )% K,®" ½ÐÿÀ± ¯()´( , )W¸
)%�*,# ,­,%*# ´ $#, *$ *(, Y,�W ')�,´*)$%" Ò$� *()# ´($)´,± *(,�, ��, +$)%*# )% Ò)µ" Ð ¯(,�, *(,
%$%´$WWV*�*)­, ´�$## #,´*)$% #VY#*�%*)�  ° ,¶´,,'# *(, #*�%'��' W$', �,#V *± ()µ(,�¸$�',�
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´$��,´*)$%# )% Ç ��, V%',� ´$%*�$ ± �%' $V� )%)*)� º)%,W�*)´� �##VW+*)$%# ��, #�*)#¹,'" Á% �
W$�, ´$W+ ,*, +(,%$W,%$ $µ)´� #*V'°± $%, ¯$V ' *�º, )%*$ �´´$V%* *(, ,%,�µ° ')#*�)YV*)$%
$® *(, )%)*)� +($*$%#± ¯()´( ��, %$* W$%$´(�$W�*)´ ¯(,% +�$'V´,' ­)�  �#,� Y�´º#´�**,�)%µ
�* �% Ù&ÙÚ  )%,�� ´$  )',�  )º, �ùÁ� $� *(, Uù�" å$�,$­,�± $%, ´�% ,¶*��´* �'')*)$%� )%®$�¸
W�*)$% ®�$W *(, +$ ��)Ë,' ´�$## #,´*)$% #)%´, *(, +$ ��)Ë�*)$% $® *(, )%´)',%* +($*$% Y,�W#
´�% Y, ´$%*�$  ,' *$ �  ��µ, ,¶*,%* Y° *(, +$ ��)Ë�*)$% $® *(,  ,+*$% Y,�W#" Ñ, ($+, )* )#
´ ,�� ®�$W *(, +�,#,%* ,¶�W+ , *(�* $V� #´,%��)$ W�°  ,�' *$ +$*,%*)�  ° ')#*)%´*)­, ´$  )',�
#)µ%� #± �%' ',®,� � ´$W+ ,*, )%­,#*)µ�*)$% $® *(,#, +(,%$W,%$ $µ)´� )##V,# *$ ®V*V�, ¯$�º"
\¤ «¨¥«�ª�£¨¥�

Ñ, (�­, ®$�WV �*,' � %,¯ ´ �## $® %$%´$WWV*�*)­, ¹, ' *(,$�),# )% ¯()´( *(, ´$$�')%�*,
´$WWV*�*)$% �, �*)$%# ��, ù$�,%*Ë ´$­��)�%*æ

½ÃÂ� Ä ÃÂ�À Å Æ ÃÇ�� ß ÈÏ"¢É�,�, *(, +���W,*,� Ç�� $® ´�%$%)´� %$%´$WWV*�*)­, *(,$�),# (�# Y,,% +�$W$*,' *$ �%
$+,��*$� ÃÇ�� *(�* *��%#®$�W  )º, � ù$�,%*Ë *,%#$� �%' �  $*(,� �, ,­�%* ´$WWV*�*$�# ��,
­�%)#()%µ" Ñ, #($¯,' ($¯ !Î" ÈÏ"¢É W�° Y, �,� )Ë,' *(�$Vµ( *(, ´$%*��´*)$% $® �  ��µ,�
ù$�,%*Ë¸)%­��)�%* � µ,Y�� ®$� ¯()´( ,¶+ )´)* �,+�,#,%*�*)$%# ��, � �,�'° º%$¯%"

ÒV%´*)$%# )% *(, � µ,Y�� $® !Î" ÈÏ"¢É ',+,%' $% Y$*( ÃÂ �%' ÃÇ" Ñ, W�° W�+ *(,#,
*$ ®V%´*)$%# $® ´$WWV*)%µ ­��)�Y ,# +�$­)',' *(, �V , ®$� WV *)+ )´�*)$% )# W$')¹,'" Ñ,
+�,#,%*,' *(, #*�� +�$'V´* $® ®V%´*)$%# Ó ÈÂÄ ÇÉ *(�* W)W)´# *(, WV *)+ )´�*)$% $® $+,��*$�
®V%´*)$%# ÃÓ ÈÃÂÄ ÃÇÉ" ú° %,´,##)*°± *(, ´$WWV*)%µ ®V%´*)$%# W�° ',+,%' %$* $% ° $% *(, ®�W) )��
´$WWV*)%µ ­��)�Y ,# Â� ± YV* � #$ $% � %,¯ #,* Ç�� ± *(�* ¯, *�,�* �# V%+(°#)´� +���W,*,�#ó
*(, $+,��*$� *��´, W�° Y, ,¶+�,##,' �# �% )%*,µ�� $­,� Y$*( Â �%' Ç" Ñ)*( � #*�� +�$'V´*
�%' *��´, �* (�%'± ¯, #($¯,' ($¯ *$ ®$�WV �*, ¹, ' *(,$�),# )% *,�W# $® ®V%´*)$%# $® Â�
� $%,± �%' ($¯ *$ W�)%*�)% µ�Vµ, )%­��)�%´, *(�$Vµ( %$% )%,�� ¹, ' �,',¹%)*)$%#"

Ñ, �++ ),' $V� ®$�W� )#W )% ´$%#*�V´*)%µ � ù$�,%*Ë¸)%­��)�%* ­,�#)$% $® %$%´$WWV*�¸*)­, þ!-" U,¯ ­,�*)´,# ��, +�,#,%* )% *()# *(,$�° *(�* ��, %$* ®$V%' )% $�')%��° þ!-±
)%´ V')%µ *¯$¸®,�W)$%¸*¯$¸+($*$% �%' ®$V�¸+($*$% )%*,��´*)$%#± *$ %�W, � ®,¯" �$¯,­,�±
V% )º, ´�%$%)´� %$%´$WWV*�*)­, þ!-± %$ *(�,,¸+($*$% ­,�*,¶ )# +�,#,%*" »# �% ,¶�W¸
+ , $® ¯(�* W)µ(* Y, $Y#,�­,' ,¶+,�)W,%*�  ° )® ù$�,%*Ë¸)%­��)�%* %$%´$WWV*�*)­, þ!-
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',#´�)Y,# %�*V�,± ¯, ´$%#)',�,' +($*$%¸+($*$% , �#*)´ #´�**,�)%µ �* ()µ( ,%,�µ),#± �%' $Y¸*�)%,' ´$%*�)YV*)$%# *(�* ��, #)µ%)¹´�%* ¯)*( �,#+,´* *$ *(, #*�%'��' W$', Y�´ºµ�$V%'"
à(, %,¯ %$%´$WWV*�*)­, �W+ )*V', )# +�,#,%* �* *�,,  ,­, �%' �*  $¯,� $�',� )% Ù� *(�%
*(, $%,¸ $$+ #*�%'��' W$', �,#V *" à(, #´�**,�)%µ ´�$## #,´*)$% ¯�# #($¯% *$ ')ô,� )%
Y$*( )*# ,%,�µ° ',+,%',%´, �%' �%µV �� ')#*�)YV*)$%" »* � +($*$%¸+($*$% ´$  )',� ¯)*(sr Å Ïññ ^,[ �%' �% �%%V� )%*,µ��*,'  VW)%$#)*° $® ¢ññ ®YÚ�± $%, ,¶+,´*# *($V#�%'#
$® #*�%'��' W$', ,­,%*#± ¯() , ®$� Amn

Å ñßõÏ à,[ *(, %$%´$WWV*�*)­, ,ô,´*# ´�% °), '
¬È¢ññ�É ´$��,´*)$%#" ¬V� �,#V *# #Vµµ,#*# *(�* *(,�, )# � ´ ,�� $++$�*V%)*° �* ´$  )',�# *$
#,, *(, ,ô,´*# $® ù$�,%*Ë¸´$%#,�­)%µ %$%´$WWV*�*)­, þ!- )® *(, %$%´$WWV*�*)­)*° #´� , )#
$% *(, $�',� $® � à,["

���������������
�"!"�" �%' �"-"� *(�%º *(, U�*)$%� ö´),%´, Ò$V%'�*)$% ®$� #V++$�* V%',� ^��%* U$"

Ê��¸��ññïÏõ" Á% �'')*)$%± �"-"�" *(�%º# *(, ÷,ô�,## å,W$�)� à�V#* ®$� #V++$�* V%',�^��%* U$" ÷¸Ï¿Ð"

��� g� �xdwpux�_ ]d` ~� �_vs^xd�f  �¡ yxru]^xrd �vrq drdwrqqc^]^xy_ �_rq_^v}f¢ ¡p}s� £_y� \¤¥f ������ [����g���� b� �� �_�_^^f f� b� ¡_^vx_uur ]d` o� h� £x{{rf  ¦x�d]us �rv drd�wrqqc^]^xy_ xd^_v]w^xrds ]^
uxd_]v wruux`_vsf¢ ¡p}s� £_y� \ ¤¥f ��}��� [����g��z� ¦� hr`�v_} ]d` �� §� \rdwp_s�xf ¡p}s� £_y� \ ¤¨f ��}��} [����g �]v©xyap_t�tpª���«��«�¬]v©xyap_t�tpª�����e�¬ ~� �]p]­]df  ~rdwrqqc^]^xy_ ��\ ]d` �]qq] �]qq] sw]^^_vxd�f¢
]v©xyap_t�tpª�����e«¬ ¦� �� ®]_�f \� �� hprspf ©� h� �_ ]d` �� ¯� ��]d�f  ¦x�d]^cv_s r�
drd�wrqqc^]^xy_ ��\ ]^ tpr^rd wruux`_vsf¢ ¡p}s� £_y� \ ¤¥f �}���� [����g¬ �� hvrss_ ]d`¯� �x]rf  ¡]xv tvr`cw^xrd r� d_c^v]u �x��s |rsrds ^pvrc�p drdwrqqc^]^xy_ ��\ xd^_v]w^xrds
]^ uxd_]v wruux`_vsf¢ ¡p}s� £_y� \ ¤¥f ��}��� [����g¬  §drq]urcs ��yxru]^xd� ^pv__ tpr^rd
`_w]} r� ^p_ d_c^v]u txrd xd drdwrqqc^]^xy_ °c]d^cq _u_w^vr`}d]qxwsf¢ ¡p}s� �_^^� ® ¨±²f �z[����g¬ ³� hcv]udx�f £� b]w�x�f ¦� ¯� ¡x ]d` §� ¡� ¡ru}wpvrd]�rsf  o_s^xd� drd�wrqqc^]^xy_
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��\f wrds^vcw^xd� drd�wrqqc^]^xy_ ��\f¢ ¡p}s� �_^^� ® ¨´µf e}� [����g¬ �� �p]xwpx]df
�� �� ¦p_x�p�b]||]vx ]d` §� ocv_]dcf  �}`vr�_d ]^rq st_w^vcq ]d` ^p_ �]q| spx�^ xd
drdwrqqc^]^xy_ ��\f¢ ¡p}s� £_y� �_^^� ¶¤f ���� [����g��e� ¦� �� �]vvruuf b� §� �]vy_}f �� §� �rs^_u_w�}f �� \� �]d_ ]d` o� ·�]qr^rf  ~rdwrqqc^]^xy_
z_u` ^p_rv} ]d` �rv_d^{ yxru]^xrdf¢ ¡p}s� £_y� �_^^� ¶µf �e���� [����g��}� g� �rwxrxcf �� ¡rst_ury ]d` £� £rx|]df  �r��_d_v�} uxqx^s rd ^p_ ]d^xs}qq_^vxw ^_dsrv z_u`
|]w��vrcd` rd ^p_ |v]d_ ]d` rd ^p_ drd�wrqqc^]^xy_ sw]u_f¢ ¡p}s� �_^^� ® ¥¶¸f z¹� [����g���� §� §dxsxqryf o� ®]d�sf �� \xd_ ]d` �� hv]_ss_vf  �rqq_d^s rd drd�wrqqc^]^xy_ tp_�
drq_drur�}f¢ ¡p}s� £_y� \ ¤¨f �«}�z� [����g �]v©xyap_t�tpª����z}������ �� �� �]vusrdf �� \� �]vrd_ ]d` £� f� �_|_`f  ®rcd`xd� drdwrqqc^]^xy_ ��\f¢ ¡p}s� �_^^�® ¨´¶f ��� [����g��«� �� �� �]vusrd ]d` �� \� �]vrd_f  \xsw_vdxd� drdwrqqc^]^xy_ _~^v] `xq_dsxrdsf¢ ¡p}s� £_y�
\ ¤¨f ��}��� [����g �]v©xyap_t�tpª�����ez���¹� b� hrqxsf o� �_p_d ]d` �� ®� �xs_f  �c]d^cq z_u` ^p_rvx_s �x^p wrqt]w^ drdwrqqc^]^xy_
_~^v] `xq_dsxrdsf¢ b��¡ ²²²¶f ��¹ [����g����� g� �rwxrxcf �� ¡rst_ury ]d` £� £rx|]df  ®v_]�xd� �¡o |} qx~_` drdwrqqc^]^xyx^}f¢ ¡p}s�£_y� \ ¤¨f ������ [����g �]v©xyap_t�tpª���«�z������� �� ·� gu^]df  op_ º » ¼&¼Ú ]d` ½ » ¾¿ ¼& `_w]}s xd ^p_ drdwrqqc^]^xy_ s^]d`]v` qr`_uf¢
]v©xyap_t�tpª���ezz�¬  op_ xdwucsxy_ À » �Á `_w]} xd ^p_ drdwrqqc^]^xy_ s^]d`]v` qr`_uf¢
]v©xyap_t�tpª���e��¹����� h� §q_uxdr��]q_ux]f �� \rtuxwp_vf ¦� �� ~]q ]d` ¯� ¦� ¦_rf  ¡p_drq_drur�} r� t]v^x�
wu_ tvr`cw^xrd ]d` tvrt]�]^xrd xd s^vxd��qr^xy]^_` w]drdxw]u drdwrqqc^]^xy_ st]w_^xq_f¢
]v©xyap_t�^pª���¹�¹����z� g� �xdwpux�_ ]d` ~� �_vs^xd�f  £_yx_� r� ^p_ tp_drq_drur�} r� drdwrqqc^]^xy_ �_rq_^v}f¢
]v©xyap_t�tpª���}�e����e� ~� ¦_x|_v� ]d` �� �x^^_df  ¦^vxd� ^p_rv} ]d` drdwrqqc^]^xy_ �_rq_^v}f¢ b��¡ ¸¸²¸f �z�[�¹¹¹g���}� b� �]`rv_f ¦� ¦wpv]quf ¡� ¦wpctt ]d` b� �_ssf  h]c�_ ^p_rv} rd drdwrqqc^]^xy_ st]w_sf¢
�cv� ¡p}s� b� � ´¤f ��� [����g����� �� �]}]�]�]f  ¡_v^cv|]^xy_ ]d]u}sxs rd xd�v]v_` ]st_w^s r� drdwrqqc^]^xy_ ��\ rd Âëf¢
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¡p}s� �_^^� ® ¥µ¶f z¹e [����g����� §� §vqrdxf  �rqq_d^s rd t_v^cv|]^xy_ `}d]qxws r� drd�wrqqc^]^xy_ ¯]d���xuus ^p_rv}f¢~cwu� ¡p}s� ® ¨¸Ãf ��¹ [����g���«� ¯� �x]rf  ·d_ urrt v_drvq]ux{]^xrd r� strd^]d_rcsu} |vr�_d Ä[�g �]c�_ ^p_rv} rd drdwrq�
qc^]^xy_ st]w_^xq_f¢ b��¡ ²´´´f ��� [����g �]v©xyap_t�^pª�����������¹� �� �p]xwpx]df ¡� ¡v_sd]­`_vf �� �� ¦p_x�p�b]||]vx ]d` §� ocv_]dcf  ~rdwrqqc^]^xy_
s^]d`]v` qr`_ua �r`_u |cxu`xd�f¢ ]v©xyap_t�^pª�����}}¬ �� �p]xwpx]df ¡� ¡v_sd]­`_vf
�� �� ¦p_x�p�b]||]vx ]d` §� ocv_]dcf  ~rdwrqqc^]^xy_ �]c�_ z_u` ^p_rvx_sa § dr��r ^p_�
rv_qf¢ ¡p}s� �_^^� ® ¨±¤f �z� [����g �]v©xyap_t�^pª�����z������� §� §� ®xwpuf b� �� hvxqs^vctf �� hvrss_f �� �v]csf �� ¡rttf �� ¦wp�_`] ]d` £� �cu�_dp]]vf ~rdwrqqc^]^xy_ �rv_d^{ s}qq_^v} ]d` ^p_ rvx�xd r� ^p_ ¦_x|_v���x^^_d q]tf¢ �cv� ¡p}s�
b� � ±¥f ��} [����g �]v©xyap_t�^pª���«�e}�¬ b� �� hvxqs^vctf �� hvrss_f �� �v]csf �� ¡rttf
�� ¦wp�_`] ]d` £� �cu�_dp]]vf  ~rdwrqqc^]^xy_ stxd��ª� v_tv_s_d^]^xrdsf¢ ]v©xyap_t�
^pª�����z������ ®� bcvÅwrf �� �ruu_vf ¦� ¦wpv]quf ¡� ¦wpctt ]d` b� �_ssf  �rds^vcw^xrd r� drd�§|_ux]d �]c�_
^p_rvx_s rd drdwrqqc^]^xy_ st]w_sf¢ �cv� ¡p}s� b� � ±´f z«z [����g����� ©� �]uq_^f ®� bcvwrf ¡� ¦wpcttf b� �_ss ]d` �� �rpu�_d]dd^f  op_ s^]d`]v` qr`_u rd
drd�wrqqc^]^xy_ st]w_�^xq_f¢ �cv� ¡p}s� b� � ±Ãf z�z [����g �]v©xyap_t�tpª������}����z� ©� h� �_f  ¦^vrd�f _u_w^vr�_]� xd^_v]w^xrds ]d` ^p_xv cdxzw]^xrd �x^p drdwrqqc^]^xy_ st]w_�
^xq_f¢ ]v©xyap_t�tpª������z¬ �� ®_pvf ~� h� \_spt]d`_f h� \ctu]dwxwf ¡� ¦wpcttf b� ov]q�
t_^xw ]d` b� �_ssf  op_ º » ÁÁ f ÆÆ `_w]}s xd ^p_ drdwrqqc^]^xy_ s^]d`]v` qr`_uf¢
]v©xyap_t�tpª�������¬ ~� h� \_spt]d`_ ]d` ©� h� �_f  ovxtu_ d_c^v]u �]c�_ |rsrd wrctuxd�s
xd drdwrqqc^]^xy_ s^]d`]v` qr`_uf¢ ¡p}s� �_^^� ® ¨ÃÃf ��� [����g �]v©xyap_t�tpª����z���¬¡� §swpx_vxf ®� bcvwrf ¡� ¦wpctt ]d` b� �_ssf  ~rd�wrqqc^]^xy_ hÄosf s^]d`]v` qr`_u ]d`�f ¡f of¢ ]v©xyap_t�^pª���}��e���e� ��§� �rs^_u_w�} ]d` �� �_�_sf  ¦x�d]us �rv �rv_d^{ yxru]^xrd xd _u_w^vr`}d]qxwsf¢ ]v©xyap_t�
tpª���}���¬ �� §� �rs^_u_w�}f �� \� �]d_ ]d` §� h� ¡xw�_vxd�f  ·d_�urrt v_drvq]ux{]^xrd r�
�rv_d^{�yxru]^xd� _u_w^vr`}d]qxwsf¢ ¡p}s� £_y� \ ¤¨f �}���� [����g �]v©xyap_t�^pª������z�¬£� ®ucpqf �� §� �rs^_u_w�}f �� \� �]d_ ]d` ~� £css_uuf  �urw��wrqt]vxsrd ^_s^s r� �rv_d^{
]d` �¡o s}qq_^v} xd st]w_f¢ ¡p}s� £_y� �_^^� ¶¶f �¹�«�� [����g �]v©xyap_t�tpª�����e���
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frv ]``x^xrd]u v_�_v_dw_sf s__ \� �ruu]`]} ]d` �� §� �rs^_u_w�}f  �rv_d^{�yxru]^xd� _~^_dsxrd
r� ^p_ s^]d`]v` qr`_uf¢ ¡p}s� £_y� \ ¨¶f ������ [�¹¹«g �]v©xyap_t�tpª¹«�¹}������}� �� ¦� ¦d}`_vf  �c]d^x{_` ¦t]w_�oxq_f¢ ¡p}s� £_y� µ´f z« [�¹e�g����� ¦__ ]usr ¦� \rtuxwp_vf �� fv_`_dp]�_d ]d` b� �� £r|_v^sf  op_ �c]d^cq ¦^vcw^cv_ ·� ¦t]w_�oxq_ §^ op_ ¡u]dw� ¦w]u_ §d` �c]d^cq fx_u`sf¢ �rqqcd� �]^p� ¡p}s� ´µ±f �«� [�¹¹}g¬ ¦t]w_�^xq_ °c]d^x{]^xrd xd`cw_` |} wu]ssxw]u �v]yx^}f¢ ¡p}s� �_^^� ® ÃÃ´f z¹ [�¹¹eg����� �� �_xs_d|_v� ]d` �� �cu_vf  �rds_°c_dw_s ·� \xv]wÇs op_rv} ·� ¡rsx^vrdsf¢ ³� ¡p}s� ¸¶f��e [�¹z�g���«� h� b� hrcd]vxsf ¡� g� ¡rv�}vx]`xs ]d` f� �� £_d]v`f  op_ ÁÁ » ÁÁ tvrw_ss xd ^p_ s^]d`]v`
]d` ¦Ä¦¯ qr`_us ]^ px�p _d_v�x_sf¢ �cv� ¡p}s� b� � ¸f ��z [�¹¹¹g �]v©xyap_t�tpª¹¹���z��¬ �x�p^ |} ux�p^ sw]^^_vxd� ]^ px�p _d_v�}a § ^rru ^r v_y_]u d_� t]v^xwu_sf¢ ¡p}s� �_^^� ® ¥¨±f�� [�¹¹¹g ��vv]^cq�x|x`� ® ¨´Ãf ez� [����g� �]v©xyap_t�tpª¹«��z�«����¹� ¦__f �rv _~]qtu_f �� q� �p_cd�f  \xtpr^rd sx�d]us �rv ur� sw]u_ �v]yx^} xd _~^v] `xq_dsxrdsf¢¡p}s� £_y� \ ¤´f ��}��} [����g �]v©xyap_t�tpª¹¹�e�����¬ �� \]yrc`x]suf  ÁÁ » ÁÁ ]s ] ^_s^
r� �_]� sw]u_ °c]d^cq �v]yx^} ]^ ^p_ ~��f¢ ¡p}s� £_y� \ ¤²f �«e��� [�¹¹¹g �]v©xyap_t�
tpª¹¹�ee�}��
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