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J4D:ðtD4P�YF]^];RNc�@WP%cmEªa*ñ YZòLK�VZ@kdkY¨A,YFU"ð^VXY¨[�BWcÒ`�YZB"[F[\YnD,DbY�dóð{cÒabñ�YZBW`�DbY�c�[CY>@WôÈBWckõ¿UNB"D
ð^c�]{YFa�PLð{abñ�BöDbYF]�ô�[\@"ceDbðtDbabY�ckab]{õöYF÷"@"]{÷Tð{c UødkYFceDbð^a!õù[\@"VXVX@"c�]^õøA,Y\ô±YFA,A,YndQab@ùB"DXabñ�YÚú,ceBWa*û ACBW]
dkYFceDbð^a!õhüßý!þ�I ÿ�=kJ4[�[\@"ACdkð^c�U:ab@ÞU"YFc�YFACBW]�abñ�ð{c RNð^c�U:abñ�Y:B"[CabûeBW]�÷WBW]{û�Y4@Wôªa*ñ Y�þ4IÚðtD&dkYFabYFA,VZð^c�Ynd
`kõÒa*ñ�Y@"c�]^õâa!P�@ËA,Y�V�BWð^c�ð^c�U¿SeBWA,abð_[\]^Y0Db@"û�AC[\YnDFE�ceBWVXY�]^õÒ`eYnBWV ô±û�YF]{]^ð^c�U BWced P%BW]{]�ð^cedkûe[\Ynd
ô±û�YF]^]{ð^c�U�=%OÈñ�ð_DÈSeBWS�Y�A4S�A,YnDbYFcka�DÈYF÷NðtdkYFce[\Y:ô±@"A:B�dkð � Y�A,YFcka�÷Nð^YFPlE�ceBWVXYF]{õ a*ñeBWa:BWa4Dbû��0[Cð^YFcka*]^õ
]^@®P ô±û�YF]{]^ð^c�U:ACBWabY�D�a*ñ�YLS�]tB"DbV B4dkYFceDbð^a!õ:`�Yn[\@"VZYnD�ð{c�dkYFSeYFcedkYFcka�@Wôªabñ�Y�SeBWA,abð_[\]^Y%Db@"û�AC[\Y�DF=�O�ñ ð_D
P�@"û�]td>ð{VXS�]^õ¨abñ�Y4Y��NðtDba*YFce[\Y:@Wô;BÁ]{@WP�YFA&]^ð{VXð^a;ô±@"A�abñ�Y:dkYFceDbð^a!õ¨PLñ�ðt[,ñXð_D�c @Þ]{@"c�U"YFA�[\@"chabA,@"]^]{Ynd
`kõ Db@"û AC[CYnDFE�`�û�a�ð_D�[C@"VXS�]^YFa*YF]^õ dàY�abYFA,VXð{c�YndÁ`kõÁa*ñ�Y�S ]_B"DbV�BLð{a,DbYF]�ômý�ceBWabû�ACBW]�dkYFceDbð^a!õ:]^ð{VXð^aCÿ,=���a
ðtD�Dbñ�@®PLc�ñ�YFA,Y4a*ñ�BWa�ð{a�ðtD�B"[\a*ûeBW]^]^õ B"dà@"S�a*YndXð^c¿MNG�O BWced�JgfhIgG;i jLS�U"ACB"dàY�þ4I�dkðtD,[,ñ�BWA,U"Y�DF=

O�ñ Y P%BW]^]:A,Yn[Cõk[\]{ð^c�Uöð{cedàûe[\Y�dÚSeBWA,abðt[C]^Y�Db@"û AC[CYËð_D ]tBWA,U"Y�]^õ û c�RNc�@WP%c8BWced8dkð�� [\û�]^a�ab@
[\@"cka*A,@"]�=%O�ñ Y�A,Y\ô±@"A,YÁa*ñ Y dkð^A,Yn[\a�÷"YFA,ð�	([FBWa*ð^@"c@Wô&@"û�A4ñkõNS�@"a*ñ�YnDbðtD�`kõ0BXS A,@"U"A,Y�D,Dbð^÷"Y4A,Yndkûe[\a*ð^@"c
@WôÎabñ�Y:ab@"a,BW]�S�]tB"DbV�B4ô±û�YF]^]{ð^c�U>ACBWa*Y:û chabð^]eð^a�DÈð{VXSeB"[\a�@"c dàY�c�Dbð{a!õ>÷®BWc�ðtDbñ�YnDFENðtD�S ACB"[Cabðt[�BW]^]^õ¨c�@"a
ô±YnB"Dbð{` ]{Y"EkBWcedXP�Y4ñeB�÷"Y�ab@¨A,YF]^õ¨@"c0BWc ð{cedàð{A,Yn[\a�BWA,U"û VZYFckaF=ÎOÈñ�Y:]^@"U"ð_[L@Wô�abñ�ð_DLBWA,U"û�VXYFcha�ðtD�B"D
ô±@"]^]{@WP�D�
�<:c @®PLð{c�U:BW]^]�SeBWACBWVXYFa*YFACDmabñeBWa&dkYFabY�A,VXð^c�Y%Bga*@"R®BWV�BWRXdkð_D,[xñeBWA,U"Y"En÷Tð��"=�abñ�Y4V B"[xñ�ð^c�Y
SeBWACBWVXYFa*YFACD�ý���&D\ÿLý��ÞE�� E��ªE^={=^=�ÿ,Ekabñ�Y¨dkðtD,[,ñeBWA,U"Y4SeBWACBWVXYFa*YFACD�ý�I���D\ÿ%ý����,E�����E^={=^=�ÿXB"D%P�YF]^]�B"D
abñ�Y¨S�@®P�YFA:ab@¿abñ�Y¨S�]tB"DbV�Bý���� ��ÿ�BWc�d abñ�Y>S�]_B"DbV�BXS�BWA,a*ðt[\]{Y¨Db@"û�AC[\YXý"!#Òÿ,E�@"c YZ[FBWc�E�BWa:]{YnB"Dba
ð^c�S A,ð{ce[\ð^S�]^YÛE�Y��NS A,Y�D,DgBWchõ¿S ]_B"DbV�B%$ ûeBWcka*ð^a!õ B"DÁBXô±û�c�[Cabð^@"c�@Wô�abñ�YnDbY¨SeBWACBWVXYFa*YFACDF=¨H @"A:abñ�Y
]^ð{c�YFK!B�÷"Y�ACBWU"YndXdkYFceDbð^a!õ"ETô±@"A%ð^ceDba,BWce[\YÛEk@"c Y:ñeB"D

&(')& ý�*+�-,/.0�-,/�1����, !#Ëÿ
I4û�YXab@¿a*ñ Y�ð{c�Dbû��0[Cð^YFcka�RTc�@WP%]^Y�dàU"Y¨@Wô !# abñ�ðtDÁA,YF]_BWabð{@"cÒðtDÁ@Wô%]{ð^VXð{abYndËS�ACB"[\a*ðt[FBW]&ûeDbY"=324c�Y
P%B�õ¿a*@¿@W÷"YFAC[C@"VXYÞabñ�ðtD:S�A,@"` ]{YFV$ðtD:ab@¿A,YFS�]_B"[\Y !# `hõÒBWckõ¿S�]_B"DbV�BXS�BWACBWVZYFabYFA:a*ñ�BWalðtD:ð^câB
@"c�YFK�a*@"K�@"c�YLP%BnõÞ]^ð^c�R"Ynd¨PLð{abñ !#Ò=���c S�ACB"[\a*ðt[FBW]eBWS�S�]^ð_[FBWabð{@"c�D�ð{a�ðtD�a!õNS�ðt[FBW]{]^õ¨B"D,Dbû�VXYndÞabñeBWa�BW]{]
dkYFS�Y�c�dkYFce[\Y�D�BWA,Y�@Wôªa*ñ Y�Se@WP�YFAÎ]tB�Pøa!õTSeY4Db@4a*ñeBWa�a*ñ�ðtD;[\@"cedkð^abð{@"cÞðtD;BWû�ab@"V�BWa*ðt[FBW]{]^õlVXYFaF=�24c�Y
[FBWcXa*ñ�YFcXDbY�BWAC[xñÞô±@"A&D,[FBW]^ð{c UND�@Wô*EWô±@"A�ð{ceDba,BWce[\Y"E & ð^cXa*YFA,V�D�@Wô�4��DFEÛI5�&DFE6�1� � BWced>BWckõl@"abñ�YFA
S�]tB"DbV�B¨S�BWACBWVZYFabYFA87�9"E;:=<�=��»ô�a*ñ Y !# dkYFS�YFcedkYFce[\Yl÷WBWc�ð_Dbñ Y�DLð^c ceBWabû�ACBW]�dkYFceDbð{a|õ dkðtD,[,ñ�BWA,U"Y�DFE
B D,[FBW]^ð{c U�ô±@"AÞabñ�Y�ceBWabû�ACBW]�dkYFceDbð^a!õ &?>A@ V¨ûeDbaÁY��NðtDbaÞP%ñ�ðt[,ñÒðtDÁY�ckabð{A,YF]^õ ð^câabY�A,V�DÁ@Wô�4��DFE
I���DÞBWcedB�1� �à=ËO�ñkûeDFEªabñ�Y�Y��NðtDbabY�c�[CY @Wô�Dbûe[,ñøB¿D,[FBW]^ð{c U0ðtDÞB¿c�Yn[\YnD,D,BWA,õ [\@"cedkð^a*ð^@"cÒô±@"AÞ@"û�A
ñkõNS�@"a*ñ Y�DbðtD�ab@¨ñ @"]_dª=C��a%ðtD%BW]tDb@ZDbûD� [\ð^YFchaFETS�A,@®÷Tð_dàY�d a*ñeBWaLð{cabñ�Ylû cedkYFA,]{õTð{c U¨d�BWa�BW`�B"DbY !# ð_D
c�@"a%[\@"A,A,YF]_BWabYndXP%ð^abñ0abñ�YE��&DFE�I���D�@"AF� � � =&O�ñ Y�A,Y:BWA,Y:a|P�@¨BWA,Y�B"DÈP%ñ�YFA,Y4abñ�ð_DÈA,YG$"û�ð^A,YFVZYFcka
ðtD�c�@"aL@"A%S�@ND,Dbð{`�]^õ¨c @"a�ô±û�]�	e]^]{Ynd�

ý�ð»ÿ0O�ñ Y%V�B=H!@"A,ð^a!õl@Wô�YFVXS�ð^A,ð_[FBW]�d�BWa,BlBWA,YL@"`�a,BWð{c�Ynd>ð^cZY��TSeYFA,ð^VZYFcka,D�P%ñ�ðt[,ñXP�YFA,Y�S�Y�Abô±@"A,VXYnd

BWaÎ[\@"ceDba,BWckaª`eYnBWV�YFc�YFA,U"õ"=I��clabñeBWa�[�B"DbY !#KJ�LNM�OQP)�1���4ñ�@"]td�DFEFP%ñ�YFA,Y !#KJRLNM�O ðtDma*ñ�Y�`eYnBWV
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ô±û�YF]^]{ð^c�U�ACBWabY"=�G��TSeYFA,ð^VZYFcka,BW]&d�BWa,B0BWaÞdkð � YFA,YFcka:`eYnBWV ô±û�YF]{]^ð{c U0ACBWabYnDlBWA,Y>A,YS$ û�ð^A,Y�dËab@
A,YFVXY�dàõ¨abñ�YlS A,@"`�]{YFV¿=

ý�ð{ð»ÿ0J4DÁA,YFUNBWACd�D4abñ�YXA,Y�[\õk[C]^ð^c�U"K�ð{cedàûe[\Y�d ô±û�YF]{]^ð^c�U0ACBWabY !#KT M�UVU Emð^a¨[�BWc c�@"a:`�YZY��k[C]^ûedkYndÒabñeBWa
P�YÞB"[�[\ðtdkYFcka�BW]^]{õ�DbYF]^Y�[\a:dkðtD,[,ñeBWA,U"YnD�PLð{abñ¿ð_dàY�ckabð_[FBW]mP%BW]{]ªSeBWACBWVXYFabY�ACDFEkabñkûeD�V�BWRTð{c�UXabñ�Y
P%BW]^]{K�ð^cedkûe[\Yndßô±û�YF]{]^ð{c U¨ACBWabYlBßô±û�ce[\a*ð^@"c@WôÎS�]tB"DbV�BÞSeBWACBWVXYFa*YFACD�@"c�]^õÛ=
H @"A,a*û�c�BWa*YF]^õÛEWB4]^ð{VXð^a*YndÞckû�V>`eYFAm@Wô(dkYndkðt[�BWabYnd¨MTG&O Y��NS�Y�A,ð^VXYFcha,DmY��NðtDbaÎPLñ�YFA,Y�a*ñ Y�`eYnBWV

@"A;P%BW]^]{K�ð^cedkûe[\Yndgô±û�YF]^]{ð^c�U:ACBWabY%ðtD�÷®BWA,ð^YndÞû�cedàY�A�@"a*ñ�YFA,PLð_DbYC	W�TYndZ[\@"cedàð{abð{@"c�DFE®` û�a�a*ñ�YLckû�V¨`�YFA
ðtD¨DbV�BW]{]%BWc�dâð^a¨P�@"û�]tdÒc�@"a>`eYVXYnBWc�ð{c UWô±û�]&ab@Òð{c�[C]^ûedkYXabñ�YFV ð^cöa*ñ�Y¿Dba,BWa*ðtDba*ðt[FBW]%BWceBW]^õhDbðtDF=
��ceDbabYnB"döa*ñ Yô±@"]{]^@®PLð{c U S�A,@k[CYndkû A,Y0ðtDXB"dk@"S�abY�dX
Y��c�BZ	eACDbaZDbabYFSQa*ñ Y¿Y[�Tð_Dbabð^c�Uød�BWa,BW`eB"DbYð_D
BWceBW]^õ6�FYndXBWced>ð{a�ð_D�Dbñ�@WP%cXabñeBWa�BÁD,[FBW]{ð^c�Ugô±@"A &?>\@ @Wôªa*ñ Y�A,YG$ û�ð{A,Yndßô±@"A,V�BWa;Y��NðtDba�DF=I]ÒY4abñ�YFc
dkðtD,[\ûeD,D4ð^cádàY�a,BWð^]&`�YnBWV YFc�YFA,U"õ ÷®BWA,ðtBWabð{@"cÒY��NS�YFA,ð{VXYFcka�DÁBWcedËY��NS�Y�A,ð^VXYFcha,DgP%ñ�YFA,Y¨abñ�YXP%BW]^]
[\@"cedkð^a*ð^@"ceD�P�YFA,YldkYF]^ð{`�YFACBWa*YF]^õ0[,ñ�BWc�U"Yndª=

��cÒ@"ACdkYFAÁa*@¿U"YFaÁð{ckô±@"A,V�BWabð{@"cË@"cÒa*ñ�Y�Dbð �FY dàY�S�YFcedkYFce[\Y"EªP�Y�[\@"ceDbð_dàY�AÁd�BWa�B ô±A,@"V2MNG�O
BWcedJgfhI:G�i jLS�U"ACB"dkY"=
^ªæ�_(`kéWí�ê=`ba�ìIckè�dnï^é/efdnîg`batï»è�h

��cXabñ�YlBW`eDbYFce[\Y%@WôÎBÞ[\]^YnBWA�û�cedkYFACDba,BWcedkð^c�U4@WôÎabñ�Y4S�ñkõhDbðt[�D�û�cedkYFA,]^õNð^c�Ulabñ�YLô±@"A,V�BWa*ð^@"cX@Wô
abñ�Y�þ�IßEªa*ñ YZ]^ð^c�YFK�B�÷"YFACBWU"Ynd dkYFceDbð^a!õð_DÁ[,ñ�@NDbYFcâB"DÁB�a,BWA,U"YFa�=�J4[F[\@"ACdkð{c U0ab@¿a*ñ YZdkðtD,[\ûeD,Dbð{@"c
@WôlfTY�[W=C9"E�@"c�Y0Dbñ�@"û ]_dËDbY�YFRâB D,[FBW]^ð{c U0ð^câabY�A,V�DÁ@Wô4a*ñ�YXV�B=H!@"AÞACB"dkð^ûeD��ßE&B"DbS�Y�[\aÞACBWabð{@4iÁE
DbñeBWS�ð^c�UÞSeBWACBWVXYFabY�ACDLý�YF]{@"c UNBWa*ð^@"c4�ªEkû�S�S�YFA%abA,ð_BWc U"û�]_BWA,ð^a!õ0jGkkEk]{@WP�YFA%abA,ð_BWc U"û�]_BWA,ð^a!õ"j U EkYFa,[W=�ÿ,E
ab@"A,@"ð_d�BW]l	�Y�]td3���,EeD,B�ô±YFa!õ ô�B"[Cab@"A���m/n"E�ñ�YnBWabð{c U¨S�@®P�YFAF�1oZBWc�d�@"c�YÁ@"abñ�YFA�S ]_B"DbV�BÁSeBWACBWVXYFa*YFA
A,YFS�]tB"[Cð^c�Ua*ñ Y�S�]tB"DbV B SeBWA,a*ðt[\]{Y�Db@"û�AC[\Y"=0H @"]^]{@WP%ð^c�U(p%Y\ô*=-7q:=<�P�Y�[,ñ�@T@NDbY>ô±@"AÞa*ñ�YX]tBWa*abYFA¨abñ�Y
VXð_dàS�]_BWc Y�A,Yn[\õh[\]^ð{c Usreûb�XVXY�B"Dbû A,Y�d `hõ>a*ñ Y8.ut�S�ñ�@"ab@"c0reûb�%v @1w =&J4D�S�@"ð^chabYndX@"û�aFEkP�YlBWA,Y
ô±A,YFY%ab@¨[,ñ�@T@NDbY�BWckõÞS�]tB"DbV�BF$ ûeBWcka*ð^a!õ"ET`�û�a&dkû Y%ab@labñ�Y:[\]{@NDbYLA,Y�]tBWabð{@"c>`eYFa!P�YFYFc%v @�w BWced>P%BW]^]
ô±û�YF]^]{ð^c�U¨abñ�YÞdkðtD,BWS�SeYnBWACBWce[\YL@Wô�BWckõ%v @1w K!dkYFSeYFcedkYFce[\Y4P%ð^]^]ª`eYÁSeBWA,abð_[\û�]tBWA,]{õX[\@"ch÷Tð{c�[Cð^c�U�=

fN@"VXY�Dbð{VXS�]^ðV	ª[�BWabð^@"ceDFEnabñ�Y%dkYFa,BWð{]^YndxH!ûeDbabðV	ª[�BWabð^@"c¨@WôePLñ�ð_[xñ¨PLð{]^]k`eY%dkðtD,[\ûeD,DbYndÁYF]_DbYFP%ñ Y�A,Y
7zy=<�E:[FBWc8`eYÒV�B"dkYg
Qý�ð»ÿu��c�BQMTG&O$BWcedÚJgfhI:G�i jLS�U"ACB"dàY�d�BWa,BW`eB"DbY abñ�YFA,Y ðtD ceBWa*û ACBW]{]^õ
]^ð{aba*]^Y¿÷®BWA,ðtBWa*ð^@"cQ@Wô8i$BWcedQ�QBWcedöP�Ya*ñ�YFA,Y\ô±@"A,Y [\@"VXS�]{YFabYF]{õâð^U"c�@"A,Y¿BWckõødkYFSeYFcedàY�c�[CYnDß@"c
abñ�YnDbYÞ÷®BWA,ð_BW` ]{YnDF=4ý�ð{ð»ÿ%H�@"]^]^@®PLð{c�U0pLYCô*=�7z:=<�P�YÞ[,ñeBWACB"[\abYFA,ð��FYÁa*ñ�YÞS ]_B"DbV�BXDbñeBWS�Yl`kõ�abñ�Y¨Dbð^c�U"]{Y
SeBWACBWVXYFa*YFA{9\|}j k E�PLñ�YFA,Y"j k ðtD4a*ñ YÞa*ñ�YÞû S�SeYFA:abA,ðtBWc�U"û�]tBWA,ð{a!õ"=4ý�ð^ð{ð»ÿ Om@�a,BWR"YÞð{ckab@0B"[F[\@"û�cka
S�@"a*YFcka*ðtBW]^]{õQdkð � YFA,YFcka¨ð^VZS û�A,ð{a|õâ]{YF÷"YF]tDXP�Y0A,YFS�]tB"[\Y¿a*ñ Y¿ñ�YnBWa*ð^c�UâS�@®P�YFAX`kõøabñ�Y¿c�YFa�ð^c�S�û a
S�@®P�YFA~�1� � ' �1o~�3� ���N�

� M�� ETP%ñ�YFA,YF� ���N�
� M�� ðtD�a*ñ�Y4ab@"a�BW]�ACB"dkðtBWa*Ynd>S�@®P�YFAn=�H�ð{c�BW]{]^õ"E��1� �Þð_D�A,YFS�]_B"[\Ynd

`kõ0abñ�Y>VZYnBWc¿S�@®P�YFA\reûb�¿B"[\A,@ND,DLa*ñ�YXDbYFSeBWACBWa*A,ð ���=�Úý��=� ' ý���o�LNM��I��� ���N�
� M�� ÿN�g���àE�P%ñ Y�A,Y0���

ðtD�abñ�YlS ]_B"DbV�BÞDbû�Abô�B"[\YWÿ;a*@�Dbð^VXS�]{ð ô±õXa*ñ YldkðtD,[Cû�D,Dbð{@"c�@Wô�fNYn[W=b��=
fNû�VXV�BWA,ð ��ð^c�UÁ@"û�A�dàð_D,[\ûeD,Dbð^@"c�ETP�Y Dbñ�@"û ]_dXc @®P DbYFYFR0BXD,[FBW]{ð^c�U>@Wô &?>\@ ð^c0abYFA,V DL@Wô~�ÞE

���bE���m/nWE��=��E-9x|fj k BWced�v @�w =�òL@WP�Y�÷"YFAnE�B�÷Tð{A,abûeBW]^]{õË÷®BWc�ðtDbñ�ð^c�U�v @1w K!dkYFSeYFcedkYFce[\YÞP�@"û�]td
`�YlDbYFceDbð{abð^÷"Y�]^õ�B � Yn[\abY�d YF÷"YFc0`kõXVXð{c�@"A%dàð_D,[\A,YFSeBWce[\YnD;ð^c�abñ�YÞ[�BW]^ð^`�ACBWa*ð^@"c�@Wô�a*ñ�Ys.0t�S�ñ�@"ab@"c
reûb�dkð_BWU"c @NDba*ðt[FD�@Wô�MTG&O�BWc�d0JgfhI:G�i jLS�U"ACB"dkY"=A��c¿@"ACdàY�ALc�@"a4a*@ `eYÁVXð_Db]^YnB"d�`kõ�abñ�ðtDFE�P�Y
abñ�YFA,YCô±@"A,YC	�ACDbaÎ[,ñ Y�[xRlabñ�Yxv @�w K!dkYFSeYFcedàY�c�[CY%DbYFSeBWACBWabYF]{õg@"c¨abñ�Y�Dbû�`�DbY�am@Wô�MTG&Oöd�BWa,B4ð^U"c�@"A,ð{c U
BWckõ4�4K!dkYFSeYFcedàY�c�[CY"=¨j4Dbð^c�Ua*ñ�Y>ûeDbûeBW];B"D,Dbû�VXS�abð{@"c�D%@Wô%]^YnB"Dba*K!D/$ ûeBWA,YnD%A,YFU"A,YnD,Dbð^@"c�E�P�Y¨abñ�YFc
@"`�a,BWð{cabñ�YlYFVXS�ð^A,ð_[FBW]ªD,[FBW]{ð^c�U

&������>\@��z� �V� ' �b��yg� �{����� n�� ���z�/�� ý/9\|�j k ÿ ��� m/ �� ����¡ n v?�������N¢ � �����/�/¢@�w
� �������N¢ � �����/¢ m� � �����/� � ���z�N¢m/n

ý/9Wÿ
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[\@"c�	(dkYFce[\Y:ð^cka*YFA,÷®BW]tDF=;O�ñ YEv @�w K�dàY�S�YFcedkYFce[\Y4@"`k÷Nð^@"ûeDb]{õX÷®BWc ð_Dbñ�YnD�PLð{abñ�ð^c0abñ�YÁY�A,A,@"A�`�BWACDF=

ò4Bn÷Tð{c U dàY�VX@"ceDbabACBWabY�d abñeBWa"ª&?>A@ [FBWc ð^cedkYFYnd�`�Y¨dkYnD,[\A,ð{`�Ynd�ð^c¿a*YFA,V�D4I���DFEW4��D4BWced
�1����ETP�Y4c�@®PQ@"` a�BWð^c�@"û�A1	eceBW]eD,[FBW]^ð{c Ul`kõ¨dk@"ð^c�UÞBÁA,Y�U"A,YnD,Dbð^@"cÞô±@"AA�ÞE���m/n"E����bE«�=�ÒBWced39I|4j k

29th EPS 2002; K.Borrass et al. : Study of the Natural Density Formation in JET and ASDEX Upgrade 2 of 4



0

1

2

n
/n

N
D

,e
xp

N
D

,fi
t

0.00 0.05 0.10 0.15

q [MW/m ]perp
-2

0

1

2

n
n

N
D

,e
xp

/
N

D
,fi

t

1 2 3

B [T]t

0

1

2

n
/n

N
D

,e
xp

N
D

,fi
t

2.5 3.0 3.5

q95

0

1

2

n
/n

N
D

,e
xp

N
D

,fi
t

0.0 0.2 0.4

δu

0

1

2

n
/n

N
D

,e
xp

N
D

,fi
t

1 2 3

R [m]

0

1

2
n

/n
N

D
,e

xp
N

D
,fi

t

0 5 10 15

ΓDα [10 s m sr ]17 -1 -2 -1

¬TºvÃW¾GªÊTänÀ®«|²±º�¶%«!¬F¯�,³n¬®x¯±°n²�,³®¸�«!¬n¹±º�¯»ºv«|¹W®=¯W°X± ²´³¶µ�Æ{²»·C¶ ÉFÊk§3·_Ä�º�²�Ä�³�«!¹¹¸�,¬®¸�Ì�ÍnÏ�ÊkÐªµ
ÑªÀnÃ\²�\¸F«{·{¹¶º\°®,²»«!¹¹¸È·,ÂC«!²A®=¯l°�± »½¼¿¾�Ä!x³�Ä�°n³�,¯±«b¸ÞÆ^²±·C¶3ÊbºW¾�·ÁÀ�¸�ÂC«!²»¹±°n¹L¶%«*x¬ÞÀ®· Å «!²Ô®°Fä%CÄ�²»·C¹»¹e¯»©n«ª¹±«!ÀW,²�x¯±²»ºÖäAÂÄÃe½C¯»·C²»·Cº�¸n,³\Õ®«|³�¸-ÅX¾*½,¹�bÆ{«|¯t¼;Æ_\Ä�¯±·\²WÂ½Æ¹Çªx¯k¯±©n«IÈ�É�Ê Ô®°Fä
¹±°n²�Æ_CÄ�«C½W¶��Ë�·\²�²�\¸Fº�°n¹�Ì�½F°nÀnÀW«!²�¯»²±º�,¬�ÃC°n³�,²»º�¯t¼�Í¶Î:x¬®¸AÏCÐ:À�©n·C¯»·C¬�ÔW°FäÒÑÓ° w ¾

@"ca*ñ�Ygô±û�]^]�MNG�O8BWced0JgfhIgG;i�jLS�U"ACB"dkYld�BWa,BW`eB"DbY¦7�9G£ � m V(¤   El(]3E�O:E�9G£ �N¢ D�¤ � V(¤ ¡ DbAG¤ � <¶


& >A@-�z� �V� ' ¥��VÔgÔ � ��������Õ � �����/�½Õ� � ������� � ����� m� ýÖ9�|�j k ÿ ��� �/� � ����¡/¡
�×�����/¡ � ���q�N¢m/n � ��� n ¢ � ���q��Õ ý�:Tÿ

H�ð^U"û�A,Y"9Þð^]^]{ûeDbabACBWabY�DÈa*ñ Y"$"ûeBW]^ð{a|õ0@Wô&abñ�Ys	ea4BWcedS�A,@W÷NðtdkYnD�abñ�YÞACBWc�U"YÁ@Wô���m/n"EW�5�,E���o�LNM��
BWced3j�k¨÷®BWA,ðtBWa*ð^@"ceD�[\@®÷"YFA,Ynd `hõXabñ�YÞd�BWa�BW`�B"DbYÛ=
ØmæFÙ�Ú�ÛÝÜCc6`lÞßcàè�cNê�hWe%àb`�êWï´`kénïtë�èY`�è�ìáàWc6dGd�c6a éScDÞãâCcNê=`kéWí�ê×c\àb`�êWï´`kénïtëªè(cgä�âCcNêWï�Þãcàè�éGd

I4Yndkðt[FBWa*Ynd`�Y�BWV$YFc�YFA,U"õ�Y��TSeYFA,ð^VZYFcka,D�ñeB�÷"Yl`�YFYFc S�Y�Abô±@"A,VXYnd @"c�MNG�O8PLñ�ð_[xñ0S A,@®÷Tð_dkY
ð^cedkYFSeYFcedàY�cka4÷®BWA,ðtBWa*ð^@"cÒ@Wô%a*ñ Y¨`�Y�BWV ô±û�YF]{]^ð^c�U0ACBWabY"=%24abñ�YFA,P%ðtDbY¨ðtdkYFchabðt[�BW];dkðtD,[,ñ�BWA,U"Y�D�P�Y�A,Y
[\@"cedkûe[\abYnd�PLð{abñ0`�YnBWV YFc�YFA,U"ð^YnD�@Wô1�g£WR"Y�å�BWced�9��6£WR"Y[å3ð^ce[\]{ûedàð{c�UÁSeBWð^ACD�PLð{abñ0c @¨UNB"D�ð^c�]^YFa�=
I4YnDbS�ð^a*YLa*ñ Y�dàð � YFA,Y�cka�`�Y�BWV ô±û�YF]^]{ð^c�U:ACBWabYnD;abñ�Y\r(BWabK�a*@"S�dkYFceDbð^a*ð^YnD�@Wô�abñ�Y%a!P�@ÞdkðtD,[,ñeBWA,U"YnD�BWA,Y
ðtdkYFchabðt[�BW]ªð^c¿DbñeBWSeYÁBWced�V�BWU"c�ð^abûedkY"7qy=<�=

24c�YÞP%Bnõab@0[,ñeBWc U"YÞa*ñ�Y>A,Yn[Cõk[\]{ð^c�U"K�A,YF]{YF÷®BWcka%P%BW]^]�S�A,@"S�Y�A,abð^Y�D4BWcedóñ�YFce[\YÞP%BW]{]mô±û�YF]^]{ð^c�U
ðtDÁa*@Ò@"S�Y�ACBWabY0BWa¨dkð � Y�A,YFckaÁP%BW]{]�a*YFVXS�Y�ACBWabû�A,YnDF=4�;BWð^ACDg@Wô�ðtdkYFchabðt[�BW]�dkðtD,[,ñeBWA,U"YnDgñeB�÷"YZ`�YFYFc
S�Y�Abô±@"A,VXYndöBWaZMNG�O BWa>P%BW]{]�abYFVZS�YFACBWa*û A,Y�D>@WôE:g£g£©æ0BWcedçyg£g£©æ®=QJ4D¨ð^cQabñ�Y [FB"DbY@Wô:`eYnBWV
ô±û�YF]^]{ð^c�U ÷WBWA,ð_BWabð{@"cmE;abñ�Y0r(BWa>a*@"SQdkYFceDbð^a*ð^YnDÞBWA,YXô±@"û�ced a*@Ò`�Y�ðtdkYFchabðt[�BW]�ð^cQDbð��FY0BWcedöDbñeBWS�Y"=
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òL@®P�YF÷"YFAnEnabñ�YFA,Y;ðtD�BLV�BWA,R"Ynd:dkð � YFA,YFce[\Y;ð^clabñ�Y-v @�w Dbð{U"c�BW]_D�@Wô�abñ�Y&a|P�@�dkðtD,[,ñeBWA,U"YnDFE\S�A,@W÷Nðtdkð{c U
YF÷NðtdkYFce[\YlabñeBWaLa*ñ�YgP%BW]{]ªS�A,@"S�YFA,a*ð^YnD%BWA,Y:ð^cedkYFYnd�B � Yn[CabYndB7qy=<�=
èmæ:ç=ÞãâIatïtîg`kénïtë�è�d%é!ë�ê¨é=ê�c(ë3ì�Þáëmì�c ëWâCcNê=`kénïtëªèçíZï»è�ì�ë©í

��cöa*ñ ð_D>DbY�[\abð{@"cöP�Y0dkðtD,[\ûeD,Dga*ñ�Y¿[\@"cedkð^a*ð^@"cïîñð &?>\@ � &?@Cò)ó 9"E�P%ñ Y�A,Y &?@Cò ðtDÞabñ�Y
òLK�VZ@kdkY¨dkYFceDbð^a!õ�]^ð{VXð^a�=���a�ðtDLc�@"a:BXS�A,ð^@"A,ðÎ[\]^Y�BWA4PLñeBWa4ñeBWS�S�Y�c�D%ð^c�BXdkYF÷Tð_[\Y¨PLñ�YFA,Y"î+ôõ9"E
`�û�a�ð^a%ðtDLceBWabû�ACBW]eab@XY��NS�Y�[\a4abñeBWa�î ó 9ÁðtD%BßS�A,YFA,YS$ û�ðtDbð{abY4ô±@"A%abñ�YÁY��NðtDba*YFce[\YÁ@Wô�BWc¿òLK�VZ@kdkY
@"S�Y�ACBWabð^@"cÞP%ð^cedk@WPl=�O�ñ�ðtDmð_D;Dbû U"U"Y�DbabYndÁ`kõÛEWð^cÞSeBWA,abð_[\û�]tBWAnEnabñ�Y�ô�B"[\a�abñeBWa;abñ�Y%òLK�VX@kdkY%dkYFceDbð^a!õ
]^ð{VXð^a%DbY�YFV�D�ab@�[\@"ð{ce[\ðtdkY:PLð{abñ0abñ�YÁñ�ð^U"ñ�K!dkYFceDbð{a|õ¨ò%K�VX@hdàYl@"S�YFACBWa*ð^@"c�`�@"û�ced�BWA,õ47ö��Eb§=<�=

å&BWA,ð^@"ûeDÞD,[FBW]{ð^c�UNDßñeBn÷"Y `eYFYFcøS A,@"Se@NDbYndáô±@"A¨abñ�Y òLK�VX@hdkY¿dkYFceDbð^a!õÒ]{ð^VXð{aF=B]ÒY¿dkðtD,[Cû�D,D
B"Dg@"c�Y¨Y��hBWVXS�]^Y¨abñ�Y�D,[FBW]{ð^c�U�S A,@"Se@NDbYnd¿`kõ�÷Á@"A,ACB"D,DFE;ø�ð^c�U"YFA,a�BWaÞBWcedúù�[,ñ�c�YFðtdkYFA"7qû=<�E�PLñ�ðt[,ñ
S�A,@W÷NðtdkYnD�BÞU"@T@hd¿dkYnD,[\A,ð{S a*ð^@"c�@Wô&MNG�O8BWced0JgfhIgG;i�jLS�U"ACB"dkYld�BWa,B�7ö��Eb§=<�=~��aLA,Y�Dbû ]{a,D�ð{c

ª&?ü�ò�ý%' �b9g�q� � ����� m� � ��� n/ �
ý��[m/ns�Áÿ ����þ/þ ý�yTÿ

7�9G£ � m V(¤   EbZ] V(¤ ¡ E�O:EkV0<�=;J�D�B>DbYn[C@"c�dXY��hBWVXS�]^Y�P�YÁ[C@"c�Dbð_dkYFA�a*ñ Y:YFVZS ð{A,ðt[FBW]�ÿ�A,YFYFckP%BW]_d
D,[FBW]{ð^c�U(7�ÔG<�EkP%ñ�ðt[,ñ ð_DÈP%ðtdkYF]{õ�û�DbY�d B"D%B>RNð^ced @Wô�A,Y\ô±YFA,YFce[\Yg


ª&���� ' 9G£ � �
� � ¡ ý¶�kÿ

7�9G£ � m V(¤   EbËJÁEeO:EkV0<�=
G1�NabACBWSe@"]tBWa*ð^@"cQab@��!O%GCpLK�]{ð^R"Y dàY�÷Tð_[\YnD>ð_DFEÈ@Wô [\@"û�ACDbY"E&@"û AZV�BWð^c [\@"ce[\Y�A,cm=+ÿ4YFc�YFACBW]{]^õ

abñ�YZ?���fóD,[FBW]^ð{c U�A,YnDbû�]{a,D4ð^cÒñ�ð{U"ñ Y�Asî�÷®BW]^û�YnDF=¨H @"AE�!OLG~pLK!H;G�J;O�S�BWACBWVZYFabYFACD:ý�� ' û���:WV¿E
� ' :���£WV¿E��5� ' §���y"O:E��/� ' 9G§���£g JÁEC�[m/n ' y���:kEAj k ' £��¿ygykE-�=� ' £�� 9G£ ý�YnDbabð{V�BWabYnd
ô±A,@"Vß�1t ' �g£gZ] El��o ' �6£g(] El� � M�� ' §g£gZ] BWced0B>S�]tB"DbV�B¨Dbû�Abô�B"[\Y:@Wô~ûg�g£gZ]�ÿbÿ&P�Y
@"`�a,BWð{cmETô±@"A%Y��hBWVXS�]^Y"E

î
	 ����� ¤� ����üIò�ý ' 9g��£g£¨BWcedZî
	 ����� ¤� ����� �
' £��¿§g:k=

H @"Au�|O%GCp%K!H;I5p 7z�=<4SeBWACBWVXY�abYFACD ý�� ' ��� 9��"V¿EA� ' :����WV¿EA� � ' §��¿ûg�"OgE
� � ' :�9G JÁE
� m/n ' y�� 9"Ebj�k ' £���y�9"Eb� � ' £�� 9G§Tÿ;P�YÁ@"`�a�BWð^c¿Dbð{VXð^]_BWA,]^õ

î
	 ����� ¤� @ �üIò�ý ' 9g��£g§¨BWcedZî
	 ����� ¤� @ �� �
' £���ûgyk=

O�ñ Y�DbYXD,[FBW]{ð^c�UA,Y�Dbû ]{a,D4ñeB�÷"Y¨ab@¿`eYXð^cka*YFA,S�A,YFabY�dóP%ð^a*ñö[�BWA,Y"=XO�ñ�ðtDgð_DÁdkû�Y>a*@ Db@"VXY¨ð^cka*A,ð^ceDbðt[
dkY�	([\ð^Y�c�[Cð^YnDÞ@Wô4a*ñ�Y¿B�÷®BWð{]tBW`�]^Y0d�BWa,Bô±@"AX`�@"a*ñöa*ñ Y0ceBWabû�ACBW]�dkYFceDbð^a!õâBWcedødàY�c�Dbð{a!õÒ]^ð{VXð^a�=B��c
ô�B"[\a�Ekabñ�YFA,Y%ðtD�BÞDba*A,@"c�UÞ[\@"A,A,YF]_BWabð{@"c>`eYFa!P�YFYFc��8BWced0j k ý!DbYFY�H�ð{U�=6:Tÿ,ETP%ñ�ðt[,ñXV�BWR"YnD&BÁ[\@"A,A,Y�[\a
B"D,DbYnD,DbVXY�cka�@Wô�abñ�YlDbð ��Y:BWced>abA,ð_BWc U"û�]_BWA,ð^a!õÞdkYFSeYFcedàY�c�[CYnD�dkð�� [\û�]^aF=;j%càô±@"A,a*û�c�BWa*YF]^õÛETabñ�ð_D�V�B�õ
DbabA,@"c�U"]{õÒB � Yn[\a¨abñ�YS�A,Yndkðt[Cabð^@"ceD4ô±@"A0�!O%GCpÁ=;H�û A,a*ñ�YFAÁY��NS�Y�A,ð^VXYFcha,D¨BWA,YXð^cøS A,Y�S�BWACBWa*ð^@"cÒ@"c
`�@"a*ñ¨MTG&OÒBWced:JgfhIgG;iQjLS�U"ACB"dkY;PLñ�ð_[xñ:P%ð^]^]Nñ�@"S�Y\ô±û�]{]^õ:[\]{@NDbY;abñ�ðtDªUNBWS�=IpLYn[CYFckaªY��NS�YFA,ð{VXYFcka�D
BWa�JgfhIgG;i�jLS�U"ACB"dkY:ð^cedkðt[FBWa*YlBWcYF÷"YFc DbabA,@"c�U"YFA%abA,ð_BWc U"û�]_BWA,ð^a!õXdkYFSeYFcedkYFce[\Y:abñeBWc¿G~$ =�ý�:Tÿ,=
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