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�OvO�O Q�Qk ut Q��DN� QO �Q CYQi u�� xm svm QmWDV��ty u�� ��yxOvvm Q�RoQ� R� sv�O�t sRq R�J Qy R� p�k
uwJ ��x� QHD sm u�wH xm sOQm Qmi OwN �� �xDiQo Q�Qk ut Q��DN� QO Ckw u�� xm sOW �r�t xm �v�tR R�
OwN x� �Q svyP �yDOt xm Ow� �aw�wt �t� �sDi��v ��r�H ��wH xD�r� �O� wo� u�tR u�� QO Ov�wD�t �R�J xJ ut

�u	 u��� ��Q� CU� CYQi u� QDy� u�� sOQm T�UL� w Ow� xOQm pweWt
u� QDoQR� �UwD xm CU� xOQm hWm �Q �rwtQi �v�Q�� 
xe��v l� �qFt xm s�W�� xO�vW �� xOv�wN �oty O��W
�D xDiQo �mWRB R� OwHwt sra CqmWt R� �Q��U� pwtQi u�� �� xm CU� xOW C��F� R�v u�yH ��yQDw�Bt�m
QO xm �Dkw sQ�O O�� x� �CU�v u�Q�� XDNt �yvD �v��aOt u�vJ OwHw xD�r� �CU� pL p��k �t�W w l� R�i
Q��m� xDiy OvJ Qy �U�rov�l� sOQm�t Q�mT��wU QO �k�w CERN �B wQ� �O��v� C�QPl� R�i C�k�kLD RmQt
CW�O ut ��Q� xm ��xO�iDU� �yvD xD�r� xm �OQm�t C�LY VDq�kt w C��iWm OQwt QO w Ot	�t sQ�O�O x�
�tUQ C��tL w d�r�D ODi��t j�iD� u�Q�� QO ���a� xm �R�J �t� �OvDU�v sm �O�Qi� u�vJ �Ow� �U�rov� u� QtD
OwHw �Y�NW� u�vJ R�v T�rov� QO O��W �x��Wt ��yR�J xmr� �rwtQi u�vJ ��Q� xv xD�r� �CU� O�Qi� u�� R�

�O�	�tv u��tx� uNU �yv	 R� �tUQ Qw�� x�oI�y �rw OW�� xDW�O
xm �R�J �s�DUy s�� wo� s�DU�v xm �R�J �wre w ���tvoQR� �va� �CU� �tra 
xat�H ��yDi	 R� �m� u��

�s�v�O�t s�� wo� s�v�O�tv xm �R�J w CUy s�� wo� CU�v
�CN�OQB sy�wN QDW�� w�wt u�� x� TBU �svR� �r�Ft OvJ ��OD�� O�yO� xR�H�

w Q�m u	 �wQ Q� u�OvtWv�O R� �r�N xm l� R�i QO �tra syt 
x� Q	v uqi �qFt xm s��xO�vW �� xO�O Q��U�
�r�L QO �CU� xOW KQ�t xOw� xw�t d�� l� QO xm �t�ovy uDw�v Ovv�ty �v�Q�� l� �UwD Ovvm�t C�k�kLD

�Ovvm C�k�kLD w Q�m u	 �wQ Q� u�OvtWv�O xmv�� x� OUQ xJ OQ�Ov �HQ�N OwHw ��x� Q	v u�vJ �qY� xm
uDUv� QB �OQ�wQ�y pFt ��vO ��yy�oWv�O u� QDiwQat �� w u�yH �D�k�kLD Rm �Qt u� QDoQR� xm s��xO�vW�qFt ��
xm s� wW�t xHwDt s� Q�o�t �Q u	 p��vO �Dkw �CU� xOQm �Q�mtyx� CwaO �v�Q�� 
xe��v l� R� �D ��	 �s� �� w
XNW Qy xD�r� xm CU� xOQm Ci�� QO x�oWv�O u	 R� ���kD ��ytQi �QUl� �yvDXNW u��Cr�L u� QDy� QO

�Ovm Ci�� QO �Q �yv	 CvQDv�� j� Q� R� Ov�wD�t R�v �Qo�O
OQwt w OQ�O Q�O� QN ��xat�H QO 
r��t u�� xm CU�Hv�� w�wt �t� CU�v sm �yr�Ft u�� R� xv�iU
�Dt

�OQ�Ov OwHw �Hv	 QO 
U�vt �tra QDU� xm O����t VQDUo w OQ�o�t Q�Qk VQ�PB

QO xm �yy�oWv�O �r�YLD p�U R�e� sU�Qt QO �O��v� ��yWv�O x�oWywSB O�DU� ��y�W�ra uULt �v�QvNU uDt ��
u�wH �xDUHQ� jkLt u�wvax� �Q �v�QvNU u�� u�W�� �OW Q�RoQ� QwytH T�	Q Qw�L �� u�QyD x�oWv�O pLt QO x�tQyt sHvB

�OQm O�Q�� sU�Qt u�� QO �Qw�vi w C�k�kLD 
swra CQ�Rw CwaO x� w
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CavY w sra 
xv�tR QO xm �Q�otWJ ��yDiQW�B seQ�ra xaUwD p�L QO QwWm l� u�wvax� �t QwWm
CU� ���yr�Ft u�ty Vr�rO �OQ��t GvQ xY�kv u�� R� w CU�v �tra 
U�vt QDU�l� ��Q�O xv�iU
�Dt xDW�O

�OW u��� xm
Rm �Qt �� sw�Ot ���DQ� w K�LY �tra C� Q�Ot �Ckw hQY �VqD x� R��v 
U�vt QDU�l� uDW�O ��Q�
q�� �SwrwvmD x� uO�UQ w CiQo �Qi x�Wl� u�wD�tv �Q sra �s� Q�O ��vO ��yQwWm Q��U �y�oWv�O w �D�k�kLD

�OQ�O K�LY �tra C� Q�Ot l� x� R��v u�� �OwW�tv QU�t x�Dwm COt QO w �Q�oxWwo �� w xDU� j��� QO
���tvoQR� w wre ��Q� �H x�ov	 �OW��v �L�LY �tra C� Q�Ot Qo � �OW��v �tra 
U�vt QDU� u�vJ Qo �
CWwvQU CQwY u�� QO xm �OwW u�vJ xm �QwWm p�L x� �O� w �OwW�t R�� �Ov��r�N xt�a Q��aD x� �� w
Cmrtt 
x��tQU w OQwN Oy�wN xQo IwB ��y�aO� w wre �QUl� �� QwWm w xat�H �� w �yy�oWv�O w sra �u�v�wH

�OQ� Ovy�wN xQy� u	 R� wH OwU ��xOa �yvD w O���v xm OW Oy�wN hQY ���H QO
�r�U OvJ �Qw�vi w C�k�kLD �swra CQ�Rw XwYNx� w u�rw�Ut xm CU� �DN�WwN ��H Q��U� xD�r�
x� sy �i�m ��Lr R� xmr� �tm Qw�x� �yvD xv uwvm �sy w CU� xDW�O pwP�t xS� w xHwD Qt� u�� x� xm CU�

�OwW�t xHwD �D�k�kLD ��yOQw�DUO
x�oWv�O u�oOWpw�k u�ty p�Ft u�wvax� �s�DUy OaDUt ��yv�wH ��Q�O �t xmCU�u��CU� syt xm �R�J
ZLtx� xr�U xty �s��tv ZQa �Hv�� QO xro u�wvax� R�v �Q ��r�t l� O�yO xR�H� xD�r� ��O��Btr� u�v�wH �� w
pta u�vJ w s�vm�t ���N ���w u�wH �v�OvtWv�O �Q �yv	 ��Qwi Ovvm�t 
Um �r�Ot O��Btr� QO u�tv�v�wH xmv��
TB s��xOQm 
Um �Q ���yr�Ot u�vJ �t uwJ w QwWm QO sra CiQW�B �va� p�Ot l� 
Um �� wo xm s�vm�t
K�LY 
xt�vQ� w xv� Ry hQY �� xm OvDUy �v�Rwt	Vv�O �yvD u�v�� O�v�O�t xm Qw�u�ty �rw �s�DUy xDiQW�B


xt�vQ� l� xmv�� �QW� �rw �OvwW� R�v �� wN u�OvtWv�O Ovv�wD�t xD�r� w CU� xOW �iwmW u�WO�OaDU� �tra


xt�vQ� l� O��Btr� K�U QO xmv�vJ �s�W�� xDW�O �yv	 p�YLD 
xt�O� ��Q� CUQO �Q�Pox��tQU w �tra K�LY
�CU� xO�O ��wH �tra K�LY

R� s�xDUv�wD w xOv�QPo u�Q�� QO �Q ��QDmO �D ���OD�� R� VDq�YLD pL�Qt s�tD xm �Um u�wvax� 
v�Hv��
�rrtr�u�� K�U QO �tra Cq�kt �rw�k p��k O�OaD w sQ�o� VQ�PB �CERN�u�yH Q�Dat C�k�kLD RmQt l�

��yWv�O x�oWywSB R� xm sv�O�t sRq �Hu�ty w �sv�O�t �tra K�LY C� Q�Ot uw�Ot �Q j�iwD u�� syO x��Q�
�svm QmWD 
U�vt �tra ��Lt l� uOwtv sy�Qi Q��Nx� �C����� Q w �Q	v l� R�i C�k�kLD RmQt��O��v�

R� V�� CU� xDUv�wD xDWPo p�U � �� QO xQiv ����� xwQo l� xm CU� xOw� �yD��tL u�ty CLD
�Ov�UQ� A�J x� �HQ� ���� R� V�� �� �ISI�u�yH Q�Dat CqHt QO xr�kt ���

�yvD �yr�U u�� �� QO �Q	v l� R�i 
xv�tR QO u�Q�� R� xO�UQ A�J x� Cq�kt pm xm CU� �r�L QO u��
�CU� xr�kt ��� u�ty x� �w� Qt C�a�HQ� s�tD ���� QkD �va� �CU� �HQ� ���� OwOL �� xr�kt ���
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CUQO �s�vm pta CUQO �s�vm VqD Qo � �u�WNQO ��yO�OaDU� �� CU� �ve QwWm l� �t QwWm
u	 x� s�y�wN� xJv	 xm �QJ s� Q�Ov wre x� �R��v Qo�O s�vm xO�iDU� CUQO �yO�OaDU� u�� R� w s�vm �Q�Pox��tQU
CUQO xOW xDio xJv	 xm O�O Ovy�wN �yO�OaDU� u�ty u��L�Y s�vm wre Qo � �t� ��ON O�t� x� O�UQ s�y�wN
�Cr�L u� QDy� QO �yRet Q�Qi p�at w s�v�t�t �t w OW�� ��r��t u�vJ xm CiQ Ovy�wN ���H x� �yv	 w xOw�v
�yr�U u�� �� �Q�otWJ ��yCiQW�B �t �CU�v QwWm QO xOW s�Hv� ��yQ�m �iv 
r��t u�� u��� xD�r�

������Wu� �s�W�� �iwmW w O��	 �v�Q�� Oy�W ha��t VqD �� xm sQ�wO�t� w s��xDW�O
�sQmWDt �O�O�O Q�Qk ut Q��DN� QO �Q CYQi u�� xmu�� R� svm�t QmWD ��OOHt
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