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QO O�OaD xJ �Ov�xOW Qo�O ��yx�oWv�O "PH hrDNt ��yxOmWywSB
xm OQm O�m ��D �rw O�O x��Q� Ov�xDiQ GQ�N x� O�OaD xJ w �OvDUy s��B��
VQ�Ro xOv�� p�U sU�Qt QO O�O pwk w Ovm�t pkv x�i�L �wQ R� �Q �yv��
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�Ov�xDiQ �Hm �t uq�YLDr�dQ�i xm OQm KQ�t �� wN p��wU uqOQ� QDmO
QwWm "wN ��yx�oWv�O x� ��xOa �OvDUy s��B�� QO �yv� R� ��xOa �� �N
R� s�Om I�y R� �t �Ov�xDiQ GQ�N "wN ��yx�oWv�O x� sy ��xOa �Ov�xDiQ
�t �tra CqwYLt CQwY Qy QO uq�YLDr�dQ�i u�� �s�DU�vCL�Q�v �yv��
�Y�N Cir�Nt OvwQ� ��vO ��y�H u� QDy� x� Ov�xDUv�wD xm �O�Qi� �� �OvDUy
q�� ���H QO �Q u�W�tra ��yQ�m Q�Ot ��xQwO l� QO CU� "wN �s� Q�Ov
Qo � 
�Oa� w �s��B�� x� Ov���� xQ�� wO ��xQwOl� R� Oa� s� Q�OCUwO �yDvt �OvQ��
�r�N $�Lr u�� R� �t w OW�� Q�QkQ� Ot�wCiQ u�� �va� �OvwQ� xQ�� wO OvDU�wN
T�UL� OwQ�t GQ�N x� �Hv�� R� xm �r�YLDr�dQ�i �s�vm�t OQwNQ� CL�Q
"wN ��yx�oWv�O xm s�DUy sy p�LWwN 
�k�iD� �
�O�� �s� Qyk w� �� �t xm Ovmv
w� �rw �Ov�xOW C�� QD u�Q�� �QDmO �xQwO QO �m� �xHQO O�Qi� xJ Ovv��� ��vO

qt�m OOQo�tQ� xm �Dkw w xOQm p�YLD �Hv�� QO xm OW�� xDW�O xHwD O��� sy
O��� �y�y�W�ra QDmO O��W �OwW�t xDio Ot�WwN w� x� w CU� xkqa OQwt
�t xW�ty w Ov�xDiQ �Qo�O ��H x� u�Q�� R� xm ���yv� R� Ovm CUQO ��xm�W
w O�v��� �Q s��B�� xQ�� wO �Ov���� QwWm pN�O x� Ovv�wD� �yv� xm s�vm�t ltm
�CU��tr�U�r�NVOQou�� �OvwQ� R�� OvDU�wN Qo � w �OvW�� xDW�O �Q�mty

�CU�J 
qY� s��B�� �svm xQ�W� sy�wN�t sy �Qo�O �xDmv l� x�
�� � �OQm Q�m x� �wQW s��B�� xm �v�tR �OwW�t h� QaD Qw�J u� C� wy
QO �D�k�kLD Rm �Qt �� OvOQm Q�m x� �wQW QwWm QO sy Qo�O x�oWywSB �
pweWt R�e� R� �yv� uqw�wUt �� Ov�xOW T�U��D "qkv� R� Oa� 
�DOta u�Q��
x� O�vm �wQW OvDio w OvO�O �oQR� ��H sy �t x� �OvOW �R�Uu�tDN�U
�� Qt QDt Q�Ry �� �� �� OwOL �R�J �yx�oWywSB u� R� �
a� �uDN�U
�rw OvyO�t xQ�H� �Q u� xm OvQ�O sy�r�N��
i�r�N w OvQ�O �Q�m ��
i
Qo � s�Dio �DL w �hwkwt pw� p�U xO QO �R�Uu�tDN�U xm Ow� u�� �t Q�v
C� wy xm �R�J �t Q�v x� �OQ�Ov �r�mW� s�vR� sy QO�J ���H QO OW�� sRq
xm �D�k�kLD �CU� jkLt xmr� �CU�v u�tDN�U Ovm�t h� QaD �Q s��B��
R� �Q�m nvyQi u�� w �Ovm�t R��tDt �Q s��B�� xm �Q�m nvyQi w �Ovm�t
u� x� xm �s�DN�U sy u�tDN�U xD�r� �t q�L �CU� QDsyt �r�N u�tDN�U
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�Q u�tOwN xm CU�v u�� Qw�vt �s�DUy xQ�mu�� s�yO� u�Wv O��� �CU�v
xm s�yO� u�Wv O��� �rw �s�W�� �	�wDt O��� 
�k�iD� �s�v��� u�Qo�O R� QDnQR�
QO �OQ�o� QO �Q s��B�� ��
i O��� x�LwQ u�� w �s�DUy O�OW C��kQ py�
Cq�YLD RmQt l� xm xOw� u�� xW�ty �t s�tYD �wHWv�O VQ�PB OQwt
uDiQo $�Lr R� OvDio�t xm swra CQ�Rw Q�QY� OwHw �� �s�W��v �r�tmD
�s�W��v �RmQt u�vJ s�DiQo s�tYD �t �CU�tW �iv x� �r�N xHOw�
� �

� �
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sm �LnvyQi w �Ovvm�t xm �D�k�kLD w �CU� x�oWywSB u�� u�kkLt

�CU� Qo�O Rm �Qt R� R��tDt xm �Hv�� Q�

�oQR� �r�N �xUQOt s��B�� sQ�v x� �wHWv�O O�OaD u�� �� �RwQt� OvJ Qy
xmv�� �m� �CU� xOw� xDmv wO �QDmO ��yxQwO u�� �R�Ov�x�Q p�rO �CU�
�D�k�kLD �xQwO l� �k�w QO w CU�v �t�raD �xQwO l� 
�iQY �QDmO �xQwO
CtUk u�� QO �Q�Pox��tQU �QOk �Pr �VOwN X�N ��y�oS� w �� CU�
QO �Q �yxQwO u�� xmv�� swO �Ovm�t ltm s��B�� �D�k�kLD %wH C� wkD x�
w Ov�xOw�v Q��O u�Q�� ��yx�oWv�O QO xm s��xOQm T�U��D �O�OH ��yxRwL
xm sr�LWwN ut ��DN�vW swra pFt �OvDUy �Q�Ox�D� w xOvRQU ��yxDWQ
�� �ODi��t x�Q QwWm QO OQ�O �DN�vW swra QO �Qo�O ��yxOmWywSB q�L
�CU� OQix� QYLvt u�Q�� QO 
qai �t �xOmWywSB xm �r�rLD �xiUri 
qFt
�� �t w OwW� C�r�ai xv�tR u�� QO sy Qo�O ��y�H QO xOv�� QO s� Q�wO�t�
hrDNt ��yxDWQ QO w �C��	�� Q �l� R�i QO u�vJty �s�vm C��kQ �yv�
��Q � �Q VOwN w OW� � R�wQ BOvr � xm CU� u �� wHW v�O R� �t �kw D �Qo �O
w �ywHWv�O C�� QD QO sy �t �Ovm xO�t� nQR� ��yC�kiwt x� uDi�� CUO
TQ�Ot �t�Ok CvU O��� �t �s� Q�Po� s�tD nvU O��� �yv� x� ltm QO
�wLv x� Vv�� wHWv�O CqmWt �xty x� O�DU� �Hv� QO �s�vm ��L� �Q x�tra
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u�tOwN u�wD �xR�Ov� x� �s� Q�O Qw
L �wO Qy QO �V��y�oW��tR� ��yC�r�ai
�s��xOw�v uQU �rY� u�� QH �t xD�r� �QDq�� �QOk sy O��W �s� Q�O Qw
L
xm s�vm�tv �aO� RoQy �t �Ovvm�t Q�m �Hv� QO Qiv u�Q�RyCU� xm ���H uQU
�atHxDUO �tra Q�ml� u�� �yDvt �OOQo�t �tCWov� �wQ �yv� C�i�WDm �
QO xm �v�Um �OW��v u�Q�� R� �tU� Ow� "wN ��� �CU� �v�yH K�U QO
x�mQD R� �t w Ov�xOQm �v�OQOk u�Q�� Qw
L R� OvDUy uQU �q�� ��yC� Q�Ot
�va� �CU� OQw�DUOl� VOwN u�� �s�DU�v QDtm Qo�O ��y�H w u�DUm �B w

�s�� wo� s�y�wN�tv sy u�� R� QDtm �s�vm�tv �aO� u�� R� QDW�� �t
Qo�Om� Okv QO �t u�kkLt xm CU� u�� s��B�� nvyQi QO Qo�O �xDmv
�t �va� �OvW�� sy j�iQ sy �� p�L u�a QO w �OvW�� K� QY �r�N Ovv�wD�t
RmQt! l� R� ut Q��Dv� �s�yO� �YNW �x�vH �tra Okv x� O���v CkwI�y
sy �� �Qo�O R�J Qy QU CU� umtt O�Qi� �Hv� QO xm CU� u��  �v�WNQO

�OQm Ovy�wNv xrt�at Ck�kL �QU �rw �Ovvm xrt�at
�OQ�Po�t �t���QH�CtUk �xOyaQ� �Q�i��&w x�oWywSB  �QwLtjkLt!
�Dkw �OW���reViQL xm �akwt �DLCU�  T��Q QO! s��B�� QO jkLt
�rw Ovm�t pta u� x� ���QH�CtUk CU� �y�O� xm OW�� CUQO ViQL
�QwH O��� ���QH� OQi �OW�� xDW�O sy p�mW� OvR�t xm �iQL �Dkw �DL
umtt OL �D Ovm�t �aU �rw �CU�hr�Nt w� hQL �� OvJ Qy xm Ovm Q�DiQ
w� x� xty s��B�� QO xm Ovm T�UL� O��� jkLt �va� �Ovm u�t��D �Q w� Q�v
�t �OvR�Ov�� x�Q �Q VQ�m w Ovvm Vmtm Ovvm�t �aU xty �OvQ�Po�t s�QDL�
O��� sQ�v x� w s� Q�O O�� R sy Xk�wv �rw s��xDW�O C�kiwt CtUk u�� QO
u�� wHWv�O �t� �Ovvm �O�B �� wN T�UL� u�vJ �t u�kkLt xm s�vm Q�m �r�N
Q�O�vat w ��Uw w "wN pt�aD u�W�tra ��Lt �� O��� pwYq��ra sy �t
O��� �t �OQ�O OQwt u�� QO �� wN C�t�raD �t �tqU� nvyQi �OvW�� xDW�O
�va� �s�W�� xDW�Ov Vrw�k �D�yH R� Qo � �DL �s� Q�Po� s�QDL� u�tO�DU� x�
xU wO �s�W�� xDW�O xv�tQDLt �x���Q �rw �s�W�� xDW�Ov �O�Qt w O� Qt �x���Q
u�WO�DU� �� �t "wN u�� wHWv�O xm s�DW�O �yxOmWywSB R� �
a� QO OQwt
w QwQe u�� xm sOQm C�LY 
�YNW �yv� �� �OvOQm�t Q�DiQ QwQe w CwNv ��
u�� QO �Q u� O��� 
qY� �CU�v s��B�� nvyQi wRH �CU�v nvWk �Q�mD
��� s�W�� xDW�O sy �� �a�Uw C�FL��t s�v�wD� �D s� Q�OQ� u��t R� u�tOwN
CQB sy hQ� x� sy u�rav �y�o �Ovvm�t xFL��t �o�r� sr�a QO �yx�r�

xm xOW hwQat w �s� R�U�t xrr�'�Wv� sy �Qo�O ��yu�tDN�U �sOQo�tQ�
�Qo�O QO �OOv�� xm �Q �QO Ovw�ON � �N �s� Q�O �Q u�QyD ��y�H u� QDy� �t
�O� ��H uq� xD�r� �VywSB lQyW QO O� wQ� OvDio p��w� u� �Ovm�t R�� �Q
�
�D��yv Ot� u�tQ�o �QDy� ��H w �s�DiQv �t �yDvt �Cty u�� wD� Q�vm �xOWv
OR�U�t �Q x�oWywSB u�� xm �R�J u� s� wo� sy�wN�t �t� �OQ�Ov ���a u��
�OvDUy �D�k�kLD QmWr u�� R� �WN� sy �ywHWv�O w OvDUy �t �u�kkLt

iL O��� w OQ�O �Uwt�v �x�vH u�t��Q� �yR�J �
a� �t �Q�m nvyQi QO
x� �OW�� �no�nonsence� �OH O��� �tra Q�m xm CU� u�� �m� �OwW�
��y�aO� w h�Rowhq xmv�� Qo�O �s� Q�O� xov xW�ty O��� �Q Q�aW u�� sQ�v
�Q w� COW x� O��� OQm �Ov��r�N �Um Qo � O��W �DL �hwkwt T�U���
u�ty QO xDiQ V�B u�t�tra Q�m xm ��xR�Ov� x� 
�k�kO �t �va� �s�vm x��vD

�s�W�� �aOt O��� OL
�svm�t Q�NDi� �yv� x� ut xm xOW s�Hv� �� wN �r�N C�k�kLD xD�r�
�OwWv O�rwD �R�J Qo � 
qY� w �CUy sy h�a	 w �UwDt ��yQ�m 
�Da���
� �

� �

u�tU� x� �Q u�tR �t xmv�� p��k R� R�t�xer��t �tra 	�yVQ�Ro

u�� w �OwW�tv �O�B VQ��v sy GQ�N QO xm s��xOQm 	Q�m �s��xDNwO

	�xR�Ov� u�ty x� ��k�kO �t �CU�v s��B	� nvyQi wRH ��y�aO� QwH

�s�W�� �aOt O��� OL u�ty QO xDiQ V�B u�t�tra Q�m xm

Cq�kt ��vO u�kkLt u� QDy� �O� s�Om wCU� "wN Q�m s�Om xm OwW�tv swrat
OvDUy sm �r�N �OvQ�O sy u���B K�U C�k�kLD 
�vt	 w �OvQ�O "wN �r�N
���vO xm Ov�xDWwv u�W�tra �oOvR pw� QO xr�kt �D VW xm ��xe��v O�Qi�
�OW Oy�wN �O�B sy �yv�� R� �t u�kkLt u�� QO xrr�'�Wv� �xOQm pwLDt �Q sra
uOQm �OH ���� RQ� w uDiQo �OH �svm�t O�m ��D u� �wQ xm �R�J �rw
�tra ��yVQ�Ro �s�vm�tv xrt�at �Um �� C�ak�w w �DUQO �QU �t �CU�
R� xm s��xOQm �Q�m �s��xDNwO u�tU� x� �Q u�tR �t xmv�� p��k R� �R�t�xer��t
u�� R� w OwW�tv �O�B VQ��v sy GQ�N QO �� CU� QDy� V��HQ�N �wv
O�kDa� O��� �V��ak�w OL QO �u�t�tra Q�m x��rw �s�W�� xDW�O O���v ��yR�J
�CERN� uQU u�� QH u�ty �OW�� �mJwm Q�m Qo � �DL �s�W�� xDW�O
w uQU �Q�v��tra ��yC�r�ai QO �t �CU� �� wN lqt �r�N sQ�v x�
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�k�w sr�a x� s�v�wD� O��� �t �CU� �k�w sr�a �OwN �CUy sr�a Q�QU� �xty
�pw�CUO C�k�kLD �va� �pw�CUO CiQat CU� j� Q� u�� R� �s�vR� �kv
VN� �experimental� �� QHD V��Qo CyH u�ty x� �OwW�t umtt
u�� wHWv�O O��� sQ�v x� �CU� s��B�� �tra ��yV��Qo R� �tyt �r�N
nQR� �xSwQB �D wO �OvwW u� Q�oQO u�mt� OL �D w OvwW� �vW� VN� u�� �� �t
�OvDUy �t��a �r�N ��yxSwQB �Qo��DW sy w xv�NOYQ sy �s� Q�O �� QHD
sy�Qi u�� wHWv�O �Q�mty ��Q��� wN Q��U� u�mt� xm s� Q�O sy �Q uQU �xSwQB
CU� Q�Qk xm s� Q�O �tUqB x�oW��tR� �s� Q�O �irDNt ��yx�oW��tR� �Ovm�t
pweWt �ovyQi "qkv� ��QwW �OwW� �rt ��yKQ� R� �m� w Ovm �O�B xaUwD
�yx�oW��tR� u�� uOW Q��O �s� Q�O sy wv�v x�oW��tR� �CU� �w	wt u���UQQ�
Vv�O ��yXN�W x� ����DUO ��Q� �� QHD �xv�tR QO �t �CU�v �iO�YD
�DU� R swra �xOmWywSB u�� �xQ�� QO �s� Q�O �Q�Pox��tQU w �R� Qxt�vQ� pw� R�QD
u� �xi�v xm syO� K�	wD CU�v O� �OvOQm xQ�W� u� x� �y�y�W�ra QDmO xm
xOmWywSB x� u� VQDUo �t �tra ��QwW QO xm CU� l�D�tQwiv�w�� xwQo
�� wYD �Q xOmWywSB u��T�U��D sy swra CQ�Rw xv�DN�WwN w �OW�� wYD
s��B�� R� �tyt Q��U� VN� �DU� R swra VN� sQ�v x� �CU� xOQm
CU� uQOt swra �xOvRQU Q��U� ��yCtUk R� �m� xN�W u�� �OW Oy�wN
"�NDv� �xv�DU� QO q�L �OQm s�y�wN u� �wQ �a�Uw �Q�Pox��tQU sy �t w

�tUQ �Q OwN Q�m �OwR x� OL�w u�� xrr�'�Wv� w s�DUy xOmWywSB T��Q
C��	�� Q �mQt Q� Q�wU xm CU� u�� �t �x�rw� V��Qo xD�r� �Ovm�t �wQW
�OwW�t �O�B ���H QO C��	�� Q �xrm w QU xW�ty s��B�� QO �s�vm CmQL
u�rw� CU� �	�� Q ��ypOt Q� �mDt xm �U�vWCU� R R� ���yV��Qo �Pr

sy �� �R�tD CWwo�� w Ovvm�t �NwW sy �� xty QN� CUO �rw �Ovvm�t
w pta QO Kt�UD nvyQi u�� sQ�v x� �OvDUy j�iQ sy �r�N w OvQwN�t
u�tOwN ��yxO�� s�v�wD�t xty �CU� �� wN �r�NnvyQi �Q�v QO pqkDU�
O��� C�v�mt� �xQ�� QO �s�W�� Kt�UDt sy �� pta QO O��� �rw s�W�� xDW�O �Q
CU� umtt xJQo � �CU� h�a	 �t �� wHWv�O VN� C�v�mt� xm s� wo�
d�Qi w s�yO s�Hv� �QD��Uw �R� Qxt�vQ� O��� �t w �OW�� QDy� Qo�O ��y�H R�

�s�vm sy�Qi wHWv�O ��Q� �QDW�� �Qmi
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u�a QO w OvW�� K� QY �r�N Qo�Om� Okv QO Ovv�wD�t �t u�kkLt

�YNW �x�vH �tra Okv x� O���v Ckw I�y �OvW�� j�iQ sy �� p�L

�CU� ��wN �r�N nvyQi �Q�v QO pqkDU� w pta QO Kt�UD �s�yO�

x� sy �� pta QO �rw s�W�� xDW�O �Q u�tOwN 	�yxO�� s�v�wD�t xty

�s�vm Q�DiQ Kt�UD

xm �v� wQ�OC��kQ u�� �OW�� xDW�O OwHw u�vJty O��� �tra Q�Wi �rw
hPL �s�vm C��kQ s�v�wDv Qo � �va� CU� CUQO �OL �D Cio �aiQ� QDmO
R� s� Q�Ov ����� I�y �t Ovm C��kQ Ov�wDv ��xOmWywSB Qo � �DL �s� wW�t
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