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T�UVUAW"XZY\[^]_X^`ba"cSd
e)W�[^fAgV[\a2d
hQi�cSXPXj]kX^`bl)[\a"gSW�[^]k[^mAfnT�UAUA]poqdrfnhQisoqdrmAitdru

v W"X^`�w'x)WrwGy*[^mV[^mKz{&|s} drm
x&oqW"drita2X^W

~ itdsW"a"oq`���a"cV[\a�a"cVo�u�a"cVdru"opubu"[\a"opu2�Vdru<[^]�]�a"cSd*W"dr��gVoqW�dr��drm�a"u�[^u<[)a"cSdru"o�u�`�X^W�a"cSd�fSd } W"dsd*X^`0��[^u2a2dsW
X^`<hQisopdrmVitd^w

v W"X^`�w'x�WZwGhQopmV[^m��*op]pop����drm
� dr[^fnX^`<x)dsUA[\W"a"��drmPa

� cVopuko�uka2X&itdsW"a"oq`��)a"cA[\a��GdIcV[ZY^dIW�dr[^f�a"cVo�uka"cSdru"o�uF[^mVf�a"cV[\a�o�m!XjgSW�X^UAopmVoqXjm�oqaFopuF`�gV]�]q�)[^fVdr�PgV[\a2d
opm�u"itX^U8d![^mVfn��gV[^]poqa��^�V[^u�[�a"cVdru"opu*`�X^W�a"cSd!fSd } W�dsd!X^`'��[^u2a2dsW�X^`HhQisoqdrmVitd^w

T)u"u2XQi\w v W"X^`�w'x)WrwG�ndr]qa2dr�=h�dsW�opm
hQgSU8dsW"YQopu2X^W

���k���
���b���������0�
���¡ r Z¢�¢n£7¢��¥¤'¢�¦¨§

v W"X^`�wHx)WrwHT)]po_©)]qY�o�ª�«p]p�6[ | dsW ¬p­�®�¯'­�°�­H±r²b®�³�±µ´·¶A¸F¹'º »A®�¼<½

T�u"u"X�i\w v W"X^`�wHx)WrwH�ndr]pa2dr�(h�dsW�o�m ¬�¾&»A¿8²I´¨¶A¸F¹'º·½

x�WZwIÀj[^[\U v [^mA�6[^m ¬�Á8»V°�®�½

v W"X^`�wHx)WrwGe zgVW�u2dsYQop] � gSW�[^m ¬�¾&»A¿8²I´¨¶A¸F¹'º·½

T�u"u"X�i\w v W"X^`�wHx)Wrw'�*[r��W�[^� � ds�Qopm ¬�¾&»A¿8²I´¨¶A¸F¹'º·½
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Ý!T&��T��0hQ[^�6o
�ÌwähSi\wq�Ax)dsUA[\W"a"��drmPa X^` v cP��u�opisu
hQgSU8dsW"YQopu2X^W&ÜHT)u"u2XQi\w v W"X^`�w'x)WrwG�ndr]qa2dr�(h�dsW�opm

T�g } gVu2a�å\æ^æjç��8è^é�UA[ } dru

~ mÏa"cVopuI�IX^W��M[^mÏ[^mA[^]q��u�opuHX^`Fa"cSd�y � {&ê ©�h�ë�[^mPa"oíì�î�mSdrgVa2W�opmSX\ìÉm�gVis]qdsXjmïu"is[\a2a2dsW�opm } fV[\a"[
a"[\�^drm
XjmD]qdr[^f�ðPu�isopm�a"o�]p]p[\a2X^W�is[^]pX^W�op��dsa2dsWÙfVgSW�opm } a"cVdÕñré^é^èØW�gVmDo�u�UVW"dru2drmPa2drf_w � cVd+fVoíò8dsW"drmPa"op[^]
itW"Xju"u@ìÉu2drita"opXjmVu�[\W"dn��dr[^u"gVW"drf�opm+a"cVd�W�[^m } d�X^`�æQóµæSñÌô>õöôJæQóä÷P�GæQóµæjçÔô>øÓôJæQóùé^ç��)ñsæÔô
ú�û ôØå\æ^æ�e)dsü7`¡X^WIý0X^a"cM[^m�a"oíìÉmVdrgSa2W�opmSX![^mAfMmSdrgSa2W�opmSX�ý8dr[^�þ��XQfSdrusw � cSd�[^m�a"oíìÉmVdrgSa2W�opmSX![^mAf
mSdrgSa2W�opmVX¨ðPmPgVis]pdsXjm�u2a2W�gVita"gSW�dG`�gVmVita"opXjmVu'å¨õ�ÿ��r�Pÿ���[^mVf�õ�ÿ���opu�d��Qa2W�[^ita2drfÏýP���6[\�Qopm } å�����[^mAf	 ì�UA[\W�[^��dsa2dsW��Va"u�a2X�a"cSd��6dr[^u"gSW"drf¥fVoíò8dsW"drmPa"op[^]FitW�Xju"u@ìÉu2drita"oqXjmAusw � cSd�itXj��U�[\W�opu2XjmVu�X^`'a"cSdru"d
W"dru"gV]qa"u*��oqa"c�a"cSd!dr[\W�]�oqdsW�d���U8dsW�o���drm�a"ur��y*x � h�
 [^mVf�y�y�� ê opu } oqY^drmkw
Ý�ds�P�GX^W�fVurÜ�ë�T)mPa"oíì�î�l�drgVa2W�opmSX¨ðPl)gVis]qdsXjmÍh�a2W�gVita"gVW"d
�VgAmVita"oqXjmVus�0l�drgVa2W�opmSXS�_y � {�ê ©�h0�0fVoíò8dsW2ì
drm�a"op[^]FitW"Xju"u@ìÉu2drita"opXjm���dr[^u"gVW"dr��drmPasw

oqY
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Ý!T&��T��0hQ[^�6o
ª zgS�Qu2ds��ÛFopu�[^mVus����o | oq�ï� zXj] zgV� zg
� d | ª zXjmVdsa"opisopu"o�ÜHT)u"u2XQi\w v W"X^`�w'x)WrwG�ndr]qa2dr�=h�dsW�opm

T��} gVu"a2Xju�å\æ^æjç��0è^é6u"[r��`�[
�Gg��is[^]p«��u"�M[^fV[Õy � {&ê ©&hDfSdrmSds�QopmVo�m;��gSW��u"gVm�ðPu"o�m�a"op]�[\a zX^Wï�\[^]qX^W�o���dsa2W"dru"opmAfSdrmþñré^é^èØ��«p]�«pmVfV[
[^]p«pmV[^m;Y^dsW�o�]qdsWnop]qdÍ�j[\UA«�]p[^mþë�[^m�a"oqì�î�m zX^a2W�opmSX¨ðPm zgS��]pdsXjm:u"[��is«p]p�M[^u"«�op]qdÌop] } op]po�ýAoqWn[^mV[^]po | u"gVm�gV]íì
�6[\�Pa"[^fA«qWrw¥T�mPa"oíìÉm zX^a2W�o�mSX�Y^d�m zX^a2W�o�mSXÙ[\�Q«Ia"oqUA]qdsW�oIo��isopm�æQóµæSñ¥ô�õ:ô>æQóä÷P�GæQóµæjç
ô øØô>æQóùé^ç��
ñsæ6ô ú�û ôØå\æ^æ�e&dsüK[\W�[^]p« �} «pmVfA[�fVoq`�dsW�[^mVu�oq�^dr]Va2dru"opWI�^dru"opa"o zXj]!�i zgV� zgÏ�j[\UA«p]p�6«��u2a"«qWrwbT�mPa"oíìÉm zX^a2W�o�mSX
Y^dÙm zX^a2W�opmSX¨ðPm zgS�Q]qdsXjmÔ�j[\U�«�`�XjmS�Qu"oq�^XjmV]p[\W�«�å¨õ�ÿ��Z� ÿ��nY^dÙõ�ÿ��#" zg zXj]��i zgA� zg×�j[\UA«�]p[^m×a2dru"opWÏ�^dru"oqì
a"opmSd�å����6Y^d 	 fVd$�} o �u2�^drmV]po8X^a"gVW"a"�6[^]p[\W��j[\UA[\W�[\��ý8dr]poqW�]pdrmV�6o��u2a"opWrw��*g�u"XjmPg%�is]�[\W�«pm�fV[^cV[ zXjmVitds��o
y*x � h�
 Y^d�y�y�� ê fSdrmSds�Q]qdsW�o�mVopmMu"XjmPg%�is]�[\W�«_op]qd��\[\W��u"«p]�[��u2a"«qW�«p]��6[^]p[\W�«pfA[�u"gVm�gV]p�6[\��a"[^fV«qWrw
T�mV[^cPa"[\WnÝ�dr]po���dr]qdsWrÜÕë�T)mPa"oíì�î�l zX^a2W�opmSX¨ðPl zgS��]pdsXjm;�j[\UA«&`¡XjmV��u"op�^XjmV]p[\W�« � l zX^a2W�opmVXS�&y � {&ê ©&h8�
fVoq`�dsW�[^mVu"oq�^dr]0a2dru"opW �^dru"oqa"o zXj]!�i zgV� zg_w

Y



� X6a"cSd![^m } dr]pu Xjmndr[\W"a"c_��hS[\ýVW�o_Ý![^�6[M[^mVf&��o } drm+ë�T)]qa"«pmPý8X | [\W îGÝ![^�6[Qw
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~ cV[rY^d�a"[\�^drmÔ���Ì�VW�u"a�UA[\W"a"o�is]qdMUAcP�Qu"opisu�itXjgVW�u2dru
`¡W�Xj� v dsW�opcA[^m � Xj]pgVm�[^mVf���dsa���oqa"c+a"cVd
cVo } c�drmSdsW } ��UAc��Qopu"isurw ~ m6a"cVd `�[^]�]VX^`Få\æ^æ^æ ~ fVopf�[�UVW"X�82dritaHXjm6a"cVd�cVo }^} uIu2dr[\W�i�cï[\aGÛ � y���opa"c
�ndr]qa2dr� h�dsW�opm_�AopmAitW"dr[^u"opm } ���no�m�a2dsW"dru"a)opm �:9Iv w ~ m�a"cVd�`�Xj]p]qX·��opm } u�gV�6��dsWr�0u"cSd
u"g }^} dru2a2drf
��d�a2Xny 9 ê l5[^u�[Ïu"gV�6�6dsW�u2a"gVfVdrm�asw � cSd��M��Xjm�a"cAu�[\a!y 9 ê l5cSdr]qU8drfn��d�a2Xïi�cSX�Xju2d�a"cVd
�Vdr]pfÌX^`�W"dru2dr[\W�i�cÔopm+���+[^is[^fSdr�6o�iÏis[\W"dsdsWZw ~ m
a"cSdï�M[^u2a2dsW�u
UVW"X } W�[^� ��dr]qa2dr� h�dsW�opm } [rY^d
��d�a"cSdïu�gSý;82drita
X^`�a"cVopu�a"cSdru"opu�[^mVf } gVo�fSdrf
�6d�[^u�u�gSU8dsW"Y�o�u2X^WrwÌhQcSdÏ[^mAf v dsW�o�cV[^m � Xj]pgAm_�
a"cSdM� 9 � ©Jy � {�ê ©�h } W"XjgVUÌ]qdr[^fSdsWr�Fu�g }^} dru2a2drf+�6d�a2X�y � {�ê ©�h } W"XjgVUÍa2Xn�IX^W���XjmÍa"cVd
W"dr]p[\a2drf×[^mV[^]p��u"o�u�opm�a"cSdÙy � {&ê ©&h�ìÉx ~ h } W"XjgVUkw×�ndr]qa2dr� h�dsW�opm�cV[^uMu2U8drm�a�[ } W"dr[\aMdtò0X^W"a
a2Xnu2drmVfÍ��d�a2Xna"cVdÏy 9 ê lþ`�X^W!a"cSd��GX^W"��u�cSX^UAu�[^mVfÍu2a"gAfVoqdrus�k�6[^mP�Ùa"op��dru&XZY^dsW�itXj�6opm } a"cVd
ýAgSW"dr[^gVitW�[\a"opis[^]F[^mVf��AmV[^mViso�[^]kUVW"X^ý�]qdr�6usw hQcSd
u"gSUVU8X^W"a2drfn[^mAfndrmVitXjgSW�[ } drfÙ�6d���cSdrm ~ �G[^u
fSXZ��mkw
Àj[^[\U v [^mV�6[^m+[^isitdsUVa2drf+��d6o�mÙcAopu } W"XjgSU+[^mVfÍ[\W�W�[^m } drfÍu2Xj��dM`�gVmAfVu�`�X^W���d�a2Xnu"a"gVfS��[\a
a"cSdÏy 9 ê l�w � opu&d��QU0dsW�oqdrmVitd�[^mVf¥�QmSXZ��]pdrf } d6opmVu2U�oqW"drf��6d^w � d6itX^W"W"drita2drf
[^mVf } gVopfVdrfÙ�6d^�
d���UA]�[^opmSdrf�a"cVopm } u�[^mVfn�6[^fSd!itW�dr[\a"oqY^d�itXj�6�6drm�a"usw
ê Xj]q` { ]pfSdr�6[^mÍcA[^u!fSXjmSd�a"cSd��AW�u2a![^mV[^]q�Qu"opu&XjmÌa"cSd6u"gSý;82drita![^mVfÍ��W�oqa2a2drm¥a"cSdM��opi"�^ds�Ì[^mAf
a"cSd
[^mA[^]q��u�opu�i�cV[^opmÙa2X�Xj]pusw ~ " Y^d�itXjmPa"opm�gSdrf¥cVopu �GX^W"�0�_[^fVfSdrf¥mSds�Ka2XPXj]�us�0gVU8fA[\a2drf�a"cSd�u2Xj�6d
UA[\W"a"uGopm6cVopuHUVW"X } W�[^�Mus��[^fAfVopm } mSds�Ód=<MisoqdrmAisoqdruH[^mVfïu2�Qu2a2dr�6[\a"opisuGu2a"gVfAoqdrusw � d�d���U�]p[^opmSdrf�a2X
��d�cSXZ�:a"cVd)a2X�Xj]pu��GX^W"�0w � o�u*UVW"X } W�[^�6�Mopm } u2aÉ�Q]qd�op��UVW�XZY^drf����ÏUVW�X } W�[^�6�6opm } ��itXj�6�6drm�a"u
cSdr]qU8drf���d�gVmVfVdsW�u2a"[^mVfïa"cSd�itXQfSd�dr[^u"opdsWrw>
;oqa"cSXjgSa cVo�u*�IX^W"��a"cVo�u�u2a"gVfS�Ï�G[^u�mSX^a U8Xju"u"oqý�]qd^w
~ ]q�j[ � u2XjgS�^dsW��6[^m�UAW"dsUA[\W"drf�a"cSd 9 � ~ y*T�hVh�u"[^��U�]qdru
`¡X^W6a"cVd�d=<MisoqdrmVit��u2a"gVfVoqdrurw � d��G[^u
[^]q�G[Z��u�cSdr]qUV`�gV] �k[^]p�G[Z��u�[^mVu2�GdsW�opm } ���Í�PgSdru"a"oqXjmVuswMT)mVfSW�dro<T�W"a"[^�M[^mSXZYÌcSdr]pU0drfÍ�6d6[\ý0XjgVa
u2U8drita2W"Xj��dsa2dsWbW"dr]p[\a2drf!a"cAopm } us�·UVW"X } W�[^�6�Mopm } opu"u�gSdruk[^mVf�a"cVdIfV[\a"[Qw � dr] } dG��dropmVcV[\W�f!a"cSXjg } cPa
��dncSXZ� a2XÍUVW"dsUA[\W�d�a"cSdni�cSX^W�gVu�X@?MopmVdnu2dsa"gSUØ[^mVfÔ[^]�u2X+�6[^fSdngAu2ds`�gA]Gu�g }^} dru2a"oqXjmVuM[\ý0XjgVa
itXj��UAgSa"[\a"oqXjmA[^]_UVW"X^ýA]pdr�6usw
T�]q`�W"drfSX�yGXQisitX�[^mAfï��[\W�itdr]p]qX���dru"u"opmV[�opmPY�oqa2drfï��d)a2X�a"cVd)l)[\U8Xj]po�[^uGUA[\W�aHX^` ~ l:��l�ìÉl�[\U8Xj]po�w
� cSds�McSdr]pU0drfï��d&Xjm�a"cSd�fSdsa2drita2X^W d=<ÏisoqdrmVit�Ïu"a"gVfVoqdrusw � cSds�ï[^]pu2XS�Q��oqa"c ê X^ý8dsW"a2XMhQ[^mPa2X^W"dr]p]�o �

YQopo



UVW"dsUA[\W"drf�a"cVd�l�lö`�X^W�a"cSd!cV[^fVW"XjmVopi&u"cSX·�IdsW)[^mVf�dsY^drmPa�Y^dsW"a2d��n��dr[^u�gSW"dr��drmPa"usw
x�dr�6dsa&e zgV]pdrm�cSdr]qU8drf���d!��oqa"c�a"cVd!u2a"[\a"opu2a"opisu�[^mVf�UVW�XZYQopfSdrf���X^W�[^]ku�gSUVU8X^W"asw
~ �GXjgV]pf�]pop�^d�a2X6a"cV[^mS��[^]p]8X^`�a"cSdr�J`�X^W a"cSdroqW�cSdr]qUn[^mVfnu�gSUVU8X^W"asw
~ �GXjgV]pf�]pop�^d�a2X6a"cV[^mS������u"o�u2a2dsWr���VgV]p�j[�Ý![^�6[�`�X^W a"cSd!UAW"XPX^`�W"dr[^fVo�m } w
~ [^]pu2X��GXjgV]pf�]�oq�^d&a2X6��drm�a"opXjm�a"cV[\a�fVgSd&a2X�`�W"dr��gSdrm�a�U8X·�IdsW `�[^op]pgVW"dru ~ ]qXju2a�dr[\W�]q�MY^dsW�u�oqXjmVu*X^`
a"cSd�gSU_fV[\a2drus�_gSa"op]popa"oqdrus�8u2dsY^dsW�[^]<cV[\W�fV�G[\W"d�UAopdritdru6ë���Xju2a"]q� � x&x&u�î)[^mVfÙY^dsW"��UVW"drisoqXjgVu)a"op�6d
[^mVf�dtò8X^W"asw

Y�o�opo
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T�� h � ê T�y � w!w�w�w!w!w!w�w!w�w�w!w!w!w�w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w oqY

z{FE w�w!w�w!w!w�w!w�w�w!w!w!w�w!w�w�w!w!w!w�w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w Y

x 9 x ~ y*T � ~ { l w�w�w!w!w!w�w!w�w�w!w!w!w�w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w YQo

T�y*Ý!l { 
;Û 9 x�e 9 � 9 l � h w�w�w!w!w!w�w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w�w!w!w�w!w!w�w YQopo
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'(*)+, - .0/ .21 3*45 6+ 7 6 8 7 9 - : -; 7 <, -4 = -+ 7, (2> 6 '4? ( @( 75
entrance of hall E2

Al collimator
HORN

helium tunnel

REFLECTOR

helium tunnel

shutter
TDX  iron collimator

18.90 71.53
124.32 from T9

Horn transformer Reflector transformer

ø 2.2

vacuum decay tunnel

toroidal magnet 3kA

iron shield

additional
iron shield

earth
shield

earth
shield

decay tunnel 2         258.19 185.0 44.0 39.5 100.3

CHORUS
 NOMAD

782.93  from T9

4 * 4.5 blocks

Cu collimator

MUON COUNTING
   PITS V1, V2, V3

lengths in m

6.0 width (height 3.58)

in building
      191

DETECTORS

TOP VIEW of neutrino cave

SIDE VIEW of beam line behind cave exit

821.97  from T9

Center
 BEBC

Ti window
(2mm thick)

decay tunnel 1 31.62

vacuum decay tunnel

TARGET STATION

T9

tbi bsg

H V

tbi, bsgh, bsgv : beam monitors

total length 289.81

(confirmed on 1.9.93 by  survey group)
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XjmSd UA]p[^mVd���oqa"c�Y^dsW"a"opis[^]A��oqW"druH[^mVf�XjmSd ��oqa"c6cSX^W�o | Xjm�a"[^]S��oqW"drusw � cSdru2d�u2a2W"dr[^��dsWIa"gSý8dru'cV[rY^d
mSX^a ý8dsdrm�gVu2drfno�m�a"cSd�UVW"dru2drmPa�[^mV[^]p��u"o�usw

hQopmVitdGa"cSd*is[^]qX^W�op�6dsa2dsW'opu�gVu2drf
cSdsW"d�[^u<[)a"[\W } dsas�ja"cSd��6[\a2dsW�o�[^]�itXj�6U0Xju�oqa"oqXjm
opubX^`AUA[\W"a"o�isgQì
]p[\W'op��U8X^W"a"[^mVitd^w � cVo�ubo�u<u"gV�6�6[\W�o | drf�opm � [\ýA]pd�å�wùå�w � cSd�a2X^a"[^]Sa"cVopi���mVdru"u�X^`�a"cVd is[^]qX^W�op��dsa2dsW
itX^W"W"dru2U8XjmVfVuIa2X6[\ý8XjgSa�ñrç\æ�W�[^fVop[\a"opXjmÏ]qdrm } a"cVu*X^W ç�w 	 cV[^fSW"XjmVo�i�opmPa2dsW�[^ita"oqXjm�]pdrm } a"cVusw � cSdsW�dtì
`¡X^W"d^�j�6Xju2abcA[^fSW"XjmVuF`¡W"Xj�7mSdrgSa2W�opmSX�opmPa2dsW�[^ita"oqXjmAubo�m!a"cSdGdr��gA]pu"oqXjm�a"[\W } dsa<[\W"dI`�gV]p]p�&itXjmPa"[^opmSdrfkw
� X·�IdsY^dsWr�VcA[^fSW"XjmVopi�u�cSXZ�GdsW�uI`¡W"Xj��mSdrgSa2W�o�mSX�opmPa2dsW�[^ita"oqXjmVuHX^W�o } opmA[\a"opm } opmMa"cSd�is[^]qX^W�op��dsa2dsWIopa@ì
u2dr]q`H�6[Z�ÙcA[rY^dM[�u"o } mAoq�Ais[^mPa)drmVdsW } ��]qdr[\�\[ } dMopmPa2X�a"cSd���gVXjmÍu2U8drita2W"Xj��dsa2dsWrw � cVopu&opu)a"[\�^drm
opm�a2X)[^isitXjgVmPa�ý��!gVu"opm } a"cSdIu�isopm�a"o�]p]p[\a2X^W�u_X^`Aa"cSdI�
gSXjm�u"U0drita2W�Xj��dsa2dsW<[^u�[)u"cSX·�IdsWba"[^op]�is[\a"i�cSdsWrw

òZ°ML óTô2´ONQP�´>º�¸�¿�Ànµ ´%¸¹´>¿
� cSd6�6[^opm¥U�gSW"U8Xju2d
X^`Ia"cSd�y � {�ê ©�hÙu2U8drita2W"Xj��dsa2dsW
opu&a2X�opfVdrm�a"oq`����
gSXjmVu�[^mAfÌfSdsa2dsW��6o�mSd
a"cSdroqW�i�cV[\W } d^�0a2W�[w82drita2X^W"��[^mVf���Xj��drmPa"gV��w���Xju2a)X^`<a"cSd�UA[\W�a"opis]qdru cV[ZY^d�ý0dsdrm�[\ýAu2X^W"ý8drf�ý��
a"cSdnis[^]qX^W�op�6dsa2dsWr�Ia"c�gVu�u2U8drita2W"Xj�6dsa2dsWÏitXjmPa"[^opmVu6�6[^o�mV]q��c:[^mVfÔo�mÔu2Xj��d�is[^u2druMa"cSdnu"cSX·�IdsW
UA[\W"a"opis]qdru a"cV[\a�]qdr[\��`�W"Xj�Ja"cSd�u�cSXZ�GdsWrw���o } gVW"d�å�wpñ�[^mVf�å�w��6u"cSX·��u a"cVd 	 oqW"XjmSìÉitX^W"d^�Va2X^W"XjopfA[^]
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�bo } gSW"d�å�w���ÜIÛ�[r�^XjgSa�X^`�a"cVd�u2U8drita2W"Xj��dsa2dsWrw
�6[ } mSdsa"u [^mVf�u�isopm�a"o�]p]p[\a2X^W*UA]p[^mSdrurw'hSisopm�a"o�]p]p[\a2X^W*UA]p[^mSdruGUVW�XZYQopfSd�[���dr[^u"gSW"d�X^`�a"cSd!]qdr[\�ï`¡W�Xj�
a"cSd!is[^]qX^W�op�6dsa2dsWrwHT)u is[^mný8d�u2dsdrm�`�W"Xj�Ja"cSd�� } gSW"d�å�wYL6a2X^W"Xjo�fV[^]koqW"XjmSìÉitX^W"d!�6[ } mSdsa"u�itXjm�a"[^opm
fSW�oq`�aHi�cA[^��ý8dsW�us�Qu2a2W"dr[^�6dsWGa"gVý0drur�Pu"isopmPa"op]p]�[\a2X^WHUA]p[^mVdruH[^mVf�å�wùç
is� a"cVo�i"�MoqW�XjmMfVopu"��uH��oqa"cm�j÷\ç
is� XjgVa2dsW!fVop[^��dsa2dsWrw 9 [^i�cÍu"isopmPa"op]p]p[\a2X^W)UA]p[^mVd�opu)æQwùç�is�(a"cVopi"��[^mVf�o�mVu2dsW"a2drfÙopm�a"cSd�æQw 	 is�
} [\UAu�ý8dsaÉ�Gdsdrm�å\æ6opW"Xjm�fVopu2�Qusw ~ W�Xjm�yGX^W"d!�6[ } mVdsa"u cV[rY^d�ý8dsdrm��6[ } mSdsa"o | drf�ý��ï�G[\a2dsW)itXPXj]qdrf
itX^UVU8dsW�itXjop]pu!UA[^u"u"opm } a"cSW"Xjg } c�è�wùçnis� fAop[^��dsa2dsW�cVXj]qdMopmÍa"cVdMitdrm�a2dsWZw � cSdÏ÷¨æ^æÙT isgVW"W"drmPa
[\UVUA]poqdrf�a2X�a"cSd itXjop]�u�UAW"X�fAgVitdru�[�mSdr[\W�]q��[ | o���gSa"cA[^]p]q��u2�Q�6��dsa2W�opiGa2X^W"XjopfV[^]��Vdr]pf
��opa"c
[ZY^dsW�[ } d
u2a2W"drm } a"c�X^`*ñ\wä÷ � wSx&oqW"drita"oqXjm�X^`ba"cSd!isgSW�W"drm�a�opu�o�m�Y^dsW"a2drf�fVdsU0drmAfVopm } Xjm�a"cSd�ý8dr[^�J��X�fVd)a2X
fSds`¡XQisgVu�a"cVd!itXjm�a"[^�6o�mV[\a"oqXjm�itXj�6U0XjmVdrm�azc<w
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��o } gVW"d�å�wYLSÜIÛ�[r�^XjgSa X^`<[6u"drita"oqXjm�X^`�a"cSd!u2U8drita2W"Xj��dsa2dsWZw
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ã���Þ��Ïám/�â�R
ã�����âÑ\�àÿ1]/�á,/Ïãïá&�nâ /2CfCZPjãmPb/6)×ãmPb/Ïà

~ m¥X^W�fVdsW�a2Xný8d�[\ý�]qd�a2X�d���a2W�[^ita!a"cSdMu2a2W�gVita"gSW"d�`�gVmVita"oqXjmVur�k[�u"op�
gV]p[\a"oqXjmÙX^`Ga"cSd6fSdsa2drita2X^W�o�u
mSdritdru"u"[\W"�^wGx)dsa2drita2X^W)u"o���gV]�[\a"oqXjm�opu�fSXjmSd!o�m�u2dsY^dsW�[^]F]�[r�^dsW�u�� è���w��oqW�u2a ]p[Z�^dsW�opu�mSdrgSa2W�opmVX
ý8dr[^�,u�op��gA]p[\a"oqXjm_w v [\W"drmPa���dru"XjmVu�X^`<mSdrgSa2W�o�mSXjus� Ü [^mVfS!��A[\W�d
��X�fVdr]p]qdrf���opa"cD��ÛF©)Ý!T�� é��býP��l { ��T�x�itXj]p]p[\ý8X^W�[\a"oqXjm��íñsæ#��w � cVdrmna"cSdru2d���dru2XjmAu�[\W"d�`¡drf
opm�a2X�a"cSdne&� 9 T&� �íñ^ñ����<a"cSdny � {&ê ©&hÌmSdrgSa2W�opmVXný8dr[^� u"o���gV]�[\a2X^WrwÙe&� 9 T&� a2W�[^i���u�[^mAf
��X�fVdr]pu�a"cVdroqW�fSdris[r�Qu�opmÙa"cSd�
ÙT)l:�Óa"gVmAmSdr]�itW�dr[\a"opm } L\ìÉ��Xj��drmPa"gV����WA[ZY^XjgSW![^mVf¥itW"dr[\a"oqXjm
Y^dsW"a2d��n[^u XjgSa2UAgVasw

h�dritXjmVf�]p[Z�^dsW�opu*a"cSd } drmSdsW�[\a"oqXjm�X^`�x ~ hÏdsY^drmPa"uswIx ~ hÏdsY^drm�a�u�op��gA]p[\a"oqXjmïopu�cV[^mVfV]pdrfM��opa"c
À 9 ��� TöUA[^i"�\[ } d��íñrå#��w

� cSd�a"cVoqW�f�[^mAf�a"cSdn]p[^u2a6]p[Z�^dsWMopu�a"cSdnu�op��gA]p[\a"oqXjm�X^`)fVdsa2drita2X^WMW"dru2U8XjmVu"drusw�hQo���gV]�[\a"oqXjm
X^`&fVdsa2drita2X^WïW�dru2U8XjmVu2dnopu6fVXjmSdn��oqa"c×a"cSd 9 � ~ y*T�hVh9ë 9 �
gV]pu�oqXjm�� ~ ý8dsW�uïy*T�]pX^W�op��dsa2dsWM[^mAf
h�U8drita2W"Xj��dsa2dsW�hSop��gA]p[\a"oqXjm�î!UA[^i"�\[ } d^w � cSd 9 � ~ y*T�hVh
UA[^i"�\[ } d¥itXjm�a"[^opmAu6[ÍY^dsW"�ÔfSdsa"[^op]pdrf
fSdru"itW�oqUAa"oqXjm�X^`<a"cSd
fSdsa2drita2X^W�opmna"cSd�e 9 T)l � ��wùåQñ
`�W�[^��ds�GX^W"�ù�íñK����w�yGX�X^W�fVopmA[\a2d�u2�Qu2a2dr� o�m9 � ~ y�T&hVh�opu�fSds�AmVdrf�[^u<[)W�o } cPa@ìÉcV[^mVfVdrf�itX�X^W�fVopmA[\a2dGu2�Qu2a2dr�K��opa"cF��ìÉfVoqW"drita"opXjm�ý8dropm } UA[\W�[^]�]qdr]
a2X6a"cSd
^�ì�ý8dr[^��w

©�u�opm } a"cSdru2dÏUA[^i"�\[ } drus�<u"��dr[\W�opm } dtò8drita"u�X^`*a"cSdïfSdsa2drita2X^W�cV[^u!ý8dsdrmÌu2a"gAfVoqdrf_w,�VX^W�a"cVo�u
u2a"gVfS�ïa"cSd!W"dritXjmAu2a2W�gVita"oqXjm�d=<MisoqdrmVit�^�ß`M[^mVfn�6Xj��drm�a"gA�,W"dru2Xj]�gSa"oqXjm�X^`�a"cSdFc<�VdsY^drmPa)Y^dsW"a2d��
]qX�is[\a"opXjmÔ[^mVf�cV[^fSW"XjmVo�iÏu"cVXZ�GdsW6drmSdsW } �
W"dru2Xj]pgSa"opXjm�u�cSXjgV]pf
ý8d���gV[^mPa"oq�Vdrf_w � cSd�u"��dr[\W�o�m }
dtò0drita"u)cV[^u�ý8dsdrm�u2a"gVfAoqdrf�Xjm 9 � ~ y*T�hVh�u"[^��U�]qd�u"[\a"opu2�V�Qopm } `�Xj]p]qX·��opm } UVW"X^U8dsW"a"opdrusÜ
T ��itXPX^W�fVopmV[\a2d�X^`ba"cSd!dsY^drmPa�Y^dsW"a2d��+ë�ø ÇVUXWZY î*u"cSXjgV]�fÏý8d�ý8dsaÉ�Gdsdrm�ì�é\æMis��wH[^mVf�é\æMis�
T | itX�X^W�fVopmA[\a2d�X^`ba"cVd�dsY^drm�a�Y^dsW"a2d��
ë\[ ÇVUXWZY î*u"cSXjgV]�fÏý8d�ý8dsaÉ�Gdsdrm�ì�é\æÏis��w'[^mVf�é\æMis�
T c%|ÍX^W�o } opmA[\a"opm } `¡W�Xj�Ja"cSd�x ~ h�u"cSXjgV]�f } XÏopm�a2XMa"cSd!u"U0drita2W�Xj��dsa2dsWrw

T�]pu"X�a"cSdsW"d�[\W"d�X^a"cVdsW�itW�oqa2dsW�op[^u�fSdsU8drmVfVopm } Xjm�a"cSd�aÉ��U8d!X^`bu���dr[\W�opm } w
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Lf°V¯ ö �2Àn³^]`_Bº>²Ã´�³2ºba
��gSXjm�d=<MisoqdrmAit�!is[^m�ý8dIu"UA]poqa2a2drf!o�m�a2X)aÉ�GXS�j��gVXjm�W"dritXjmAu2a2W�gVita"oqXjm�d=<MisoqdrmVit��[^mVf���Xj�6drm�a"gV�
W"dru2Xj]pgSa"opXjm_w ê dritXjmAu2a2W�gVita"oqXjmÕd=<MisoqdrmAit�×ýA[^u"opis[^]�]q��o�uMa"cSdÙW�[\a"oqX
X^`!a"cSdÙ`¡XjgAmVf×dsY^drmPa"u�XZY^dsW
a"cSd�a2X^a"[^]�m�gV��ý0dsW�X^`)dsY^drm�a"urwÕ�nXj�6drm�a"gV� W"dru2Xj]pgSa"opXjm�o�u�[Í��dr[^u"gSW"d�X^`&cSX·��is]qXju2dnopu�a"cVd
��Xj��drmPa"gV�JX^`�a"cSd�`�XjgVmVf��
gSXjm�a2XMoqa"u a2W�gSd�Y\[^]pgSd^w

Rbc �dc � âfe0gihkjmlon�prqmgsnutvhkj /Fwxgytze0j�gs{
ê dritXjmVu2a2W�gVita"oqXjm�d=<MisoqdrmAit�MX^`Fa"cVd&fVdsa2drita2X^W�opu*�6[^opmV]p�6[¨ò0drita2drf�ý��Ma"cVd&]pdrm } a"cïX^`Fa"cSd&a2W�[^i���us�
a"cPgVu!a"cSdM��Xj��drmPa"gV� X^`Ga"cVdM��gVXjm_��[^mVfÌa"cSdM[^��XjgVmPa!X^`*a"cSdMu�cSXZ�GdsW�UA[\W�a"opis]qdru�a"cV[\a�]qdr[\��u
opm�a2X�a"cSdÙu2U8drita2W"Xj��dsa2dsWrwKÛkX·�=�6Xj��drm�a"gA� X^`�a"cVdÙ�
gSXjmÓ�6[r�Óis[^gVu2dÙa"cSd�W"dritXjmAu2a2W�gVita"oqXjm
[^] } X^W�oqa"cV�Mu�a2X×`�[^o�] ��W�dru"gV]qa"opm } opaïa2XÕý8d¥]pXju2asw � o } c9]qdr[\�\[ } d+`�W"Xj� a"cSdÌis[^]qX^W�op��dsa2dsW��6[Z�
is[^gVu2d�`�[^]pu2dr]q�ÏW"dritXjmVu2a2W�gAita2drfn��gVXjmVu [^u��Gdr]p]_[^u�Y^dsW"��]p[\W } d�dsW�W"X^W�u�opm�a"cSd!�6Xj��drm�a"gA�JX^`�a"cVd
W"dritXjmVu2a2W�gAita2drf��
gSXjm_w 9 �S[^��UA]pd!dsY^drm�a"u&cV[ZY^d�ý8dsdrm } oqY^drm�o�m�� } gSW"d���wpñ�[^mVfh��wùå�w ~ mn� } gSW�dru
fSdsa2drita2X^W!opu } opY^drm�`�W"Xj� a"cSd�a2X^U¥YQoqds�ö[^mAf�u"o�fSd!YQoqds�!w ~ fSdrmPa"oq�VdrfÑc+a2W�[^i���u&[\W"d�fSW�[Z��mn��opa"c
]popmSdrusw ~ a�is[^mÙis]qdr[\W�]q��ý8d�u2dsdrm�a"cV[\a&opmVitW"dr[^u"drf�[^ita"oqYQoqaÉ��opm�a"cSd
u2U8drita2W"Xj��dsa2dsW�fVgSd!a2X�u"cSX·�IdsW
]qdr[\�¨[ } d
is[^gVu2dru�`�[^]pu2dr]p�ÏW"dritXjmAu2a2W�gVita2drfn�
gSXjmVurw

� cSd�W"dritXjmAu2a2W�gVita"oqXjm×d=<MisoqdrmVit�9ë ê 9 î�X^`)a"cVdnfSdsa2drita2X^WïfVdsU0drmAfVu
Xjm ú0oKprq � k a [^mVfÔa"cVd
Y^dsW"a2d���UA]�[^mSd�ë�õ U|Y~} î_X^`Va"cVdHdsY^drmPa�ë ê 9 � ê 9 ë�õ UXY~} � ú0obpVq � k a î�î�w ê 9 cV[^u�ý8dsdrm�U�[\W�[^��dsa2dsW�o | drf
opmÙýAopmVu�X^`Ha"cSdru"d�Y¨[\W�o�[\ýA]qdrusw¢�AgVmVita"oqXjmÍopu&u2U�]poqa�o�m�a2XÍñråïýAopmAu�opmÙõ UXY~} �Hñ
ýAopmÙ`�X^W)dr[^i�cÌUA]�[^mSd^�
ñrå�ýAopmVu�o�m ú0oKprq [^mVfÌñrå�ýAopmVu�opm k a wH�*opmVu�opm ú0oKprq [^mVf k a [\W"d�u2UA[^itdrf���opa"c�W"dru2U8drita�a2XMa"cVd
dsY^drm�a)fSdrmVu"oqa��Ïopmna"cSd�W"d } oqXjm_w

� X�fSds��mSd ê 9 [��ÃýX�����y���\������� ý|�hý��#ý�����u"cSXjgA]pfný8d�fVds�AmSdrf��VW�u2asw)T5W"dritXjmVu2a2W�gVita2drf¥dsY^drm�a
opu�fSds�AmSdrf�[^urÜ

T � cSd
mSdrgSW�[^]FmSdsaÉ�GX^W"��[^] } X^W�oqa"cV��u�cSXjgV]pf�ý8d
[\ýA]qd!a2Xï�AmVf�[^m�dsY^drmPa�Y^dsW�a2d���õ UXY~} [^mVfÙ[
ú0obpVq `�X^W a"cSd!dsY^drmPasw
T cÍa2W�[^i��nu"cSXjgV]pfïý8d�W"dritXjmVu"a2W�gVita2drfn`�W"Xj�Ja"cVd�ý0d } o�mVopm } X^`�a"cSd!u2U8drita2W"Xj��dsa2dsWrw

T c�a2W�[^i"�Mu"cVXjgV]pf�cV[ZY^d)[\a*]qdr[^u2a�÷�u"isopmPa"op]p]�[\a2X^WHcVoqa"uIopm6ý8X^a"c6�PìÉfVoqW�drita"oqXjm6[^mVf | ìÉfVoqW"drita"oqXjmkw
~ a�[^]pu2X6u"cVXjgV]pfïUA[^u"u�a"cVW"Xjg } cn[\a�]pdr[^u2a�ç��6[ } mVdsa"usw
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�bo } gSW"d¢��wpñ\ÜHT)m�d��S[^��UA]qd�dsY^drmPa�W"dritXjmAu2a2W�gVita2drf�ýP�ïa"cSd![^mV[^]q�Qu"opu*a2X�Xj] wGhScSXZ�GdsW�]qdr[\��opu u"�M[^]p]
[^mVf�dsY^drmPa�XQisisgSW"drfnopm�a"cVd!�6opfVfV]pd�X^`�a"cSd!is[^]qX^W�op��dsa2dsWrwIç6ci"µu cV[rY^d�ý8dsdrm�`¡XjgVmAf_w
~ `<a"cSdsW�d
[\W"d���X^W"d
a"cV[^mÙXjmSd�c
u"[\a"o�u2`¡�Qopm } a"cVopu)itW�oqa2dsW�o�[Q��c���oqa"cna"cVd
cVo } cSdru2a��6Xj��drm�a"gA�(o�u
i�cSX�Xju2drm�[^mAf�a"cSd!dsY^drmPa�opu�]�[\ý0dr]pdrf�[^u�W"dritXjmVu2a2W�gVita2drf_w*y�cSXPXju"drmn��gVXjmnopu�[^]pu2XÏis[^]p]qdrf�[��%�����c<w

� cSd ê 9 �_a"cSdrm_�kopu�fVds�AmSdrf¥[^u�a"cSd�W�[\a"opXïX^`*m�gV��ý8dsW&X^`GdsY^drm�a"u�W"dritXjmVu2a2W�gAita2drfØë � È!ÇM��ÅMW#Ä î
XZY^dsW)a2X^a"[^]Fm�gV��ý8dsW�X^`bdsY^drm�a"u�ë � Y ÅVY p�� î*`¡X^W dr[^i�cnýAo�m_w

� ú ë�õ UXY~} � ú0obpVq � k a îi� �
È�ÇM��ÅMW@Ä ë�õ UXY~} � ú0oKprq � k a�î� Y ÅMY p|� ë�õ UXY~} � ú:oKpVq � k a î
h�Xj��d<d��S[^��UA]qd'U�]qX^a"u_X^`�a"cSd'W"dritXjmVu"a2W�gVita"oqXjm�d=<ÏisoqdrmVit�&is[^m!ý8d'u2dsdrm�o�m&a"cSd'� } gSW�druÒ��w�� [^mVf¢��wYLSw
� cVopu
`�gVmVita"oqXjmÔfSdru�itW�oqý8dru
a"cSd�W"dritXjmVu2a2W�gVita"oqXjmÔd=<MisopdrmVit�
X^`)a"cSd�fVdsa2drita2X^WMý8dsa2a2dsW6a"cV[^mÔa"cVd

ñrç



�bo } gSW"d&��wùå�Ü�T(cVo } c�u"cSX·�IdsWM]pdr[\�¨[ } dndsY^drmPasw � cVdsW"d�[\W"dn�6[^mP��cVopa"u�opm�a"cSdnu2U8drita2W"Xj��dsa2dsW
��cVopi�c
opu
is[^gVu"o�m } `�[^]pu2dmcÕW�dru"itXjmVu2a2W�gAita"oqXjm�[^mVf
[^m�dsW"W�X^W�o�m+a"cSd���Xj��drmPa"gV��wÌçÑci"µu�cV[rY^d
ý0dsdrmn`¡XjgVmAf_w

W"dritXjmVu2a2W�gAita"oqXjm�d=<MisoqdrmAit�
fSdru�itW�oqý8drf�opm�dr[\W�]popdsW'u2a"gVfS�A� L@��w � cSd�W"dritXjmAu2a2W�gVita"oqXjm6d=<MisoqdrmVit�
`¡X^W
a"cSd6a"cVoqW�f¥UA]p[^mSd���oqa"c*�\æ¨ì�LjæÙe)dsü ú:oKpVq cV[^u!ý8dsdrmÌu"cVXZ��mÌo�m¥a"cSd6� } gSW�d,��w���w � cSd6[ZY^dsW�[ } d
d=<MisoqdrmVit��opu�[\ý8XjgSa é^é[j>`�X^W k aml å\æ�e)dsü ��Xju2a"]p�Mý8dris[^gVu2d�X^`ba"cSd!]qX·�DcV[^fSW"XjmAopi�[^ita"opY�oqa��ïo�m
u2U8drita2W"Xj��dsa2dsWrw

� cSd ê 9 `�X^W�a"cSdïè¨a"c+is[^]qX^W�o���dsa2dsW!UA]p[^mVd6cV[^u!ý8dsdrmÌu"cVXZ��mÌo�mÍ� } gSW"d,��wYLSw � cSd6[ZY^dsW�[ } d
d=<MisoqdrmVit�Ìopu!ý0dsa��Idsdrm�é^ç[j a2XÙé^é[j `¡X^W k a*l Ljæ�e)dsü6w � cVo�u!fSdritW"dr[^u2dïopmÌa"cVd6d=<MisoqdrmVit�Ìo�u
fVgSd�a2Xn]qdr[\�\[ } d6a2X�a"cSd�u2U8drita2W"Xj��dsa2dsWrw��GW"X^�^drmÌ]�opmSd
ý0drcA[rYQoqX^W�opm¥a"cSd�� } gSW"dg��wYL�o�u�ý8dris[^gVu"d
X^`�]qX·�>u"a"[\a"opu2a"opisu���opa"c
cVo } c ú:oKpVq dsY^drmPa"usw ~ m�ý8X^a"c
� } gSW"dru
a"cSdsW"d�opu�[¥u"cV[\W"UÔfSdritW"dr[^u"d�o�m
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�bo } gSW"dn��w���Ü ê dritXjmVu2a2W�gVita"oqXjmïd=<MisoqdrmVit�MX^`ka"cSd&fSdsa2drita2X^W `�X^WGa"cVd�dsY^drmPa"u�opmÏa"cVoqW�fÏis[^]qX^W�op��dsa2dsW
UA]p[^mSd&`�X^W�]qX·�DcV[^fSW"XjmAopi&[^ita"oqY�opaÉ�^w 9 <MisoqdrmVit��opu [\ý8XjgSa�é^é[jJ`¡X^W a"cVd k aml å\æ�e&dsü6w

a"cSd6d=<MisoqdrmAit�¥o�mÍa"cSdM]qX·� k a W"d } oqXjm_w � cVopu�opu!ý0dris[^gAu2d6a"cV[\a�a"cSdM]qX·�þdrmSdsW } dsa"opi,cØis[^m+mVX^a
ý0d�[\ýA]qdïa2XÍu"[\a"opu2`��Ìa"cSd�itXjmVfAoqa"oqXjmVu�a2X¥ý0d�]p[\ý8dr]qdrf�[^u�W"dritXjmVu2a2W�gVita2drf_w ~ a��M[r�
u"a2X^U×opm+a"cVd
u2U8drita2W"Xj��dsa2dsW�X^W�u"is[\a2a2dsW�XjgVa X^`bopasw

Rbc �dc�� 5�hk��e0j�nuq�� â�e�l�h��zq�nutzhkj
�nXj��drmPa"gV� W"dru2Xj]pgVa"oqXjm×fSds�AmVdruMcSX·� is]qXju2dÙopu6a"cVd�W"dritXjmVu"a2W�gVita2drfÓ��Xj��drmPa"gV� a2X�oqa"u6a2W�gVd
Y¨[^]pgVd^w<��Xj��drmPa"gV��X^`0a"cVd0c�opuHfSdsa2dsW��6opmVdrf�`¡W�Xj�þa"cSd)isgSW"Y\[\a"gSW"d X^`_a"cSd�a2W�[^i"�0w � cSdsW�d�opu'[^]pu"X
[^mSX^a"cSdsW<[^] } X^W�oqa"cA�Da"cV[\a��AmAfVuka"cSd���Xj�6drm�a"gV�ö`�W"Xj�7a"cSdIW�[^m } d*X^`Va"cSdGa2W�[^i"�
oq`Sa"cSd�cÏu2a2X^U�ubo�m
a"cSd u2U8drita2W"Xj��dsa2dsWr�PýAgSa<a"cV[\a'[^] } X^W�oqa"cV�þo�u<mSX^a'gVu2drf�opm�a"cAopu<[^mV[^]q�Qu"opuswbü<dsW"��cVo } c���Xj�6drm�a"gV�ci"µu
]pdr[rY^d�[^]p��Xju2a�[Ùu2a2W�[^o } cPa
]�opmSd6a2W�[^i��+a"cV[\a��6[\�^dru�isgSW�Y^dï�Aa2a"opm } cA[\W�fSdsWrw { m+a"cVdÏX^a"cSdsW
cV[^mVf�]pXZ�5��Xj��drmPa"gV�Mci"µu)�M[r��cV[ZY^d�UVW"X^ýA]qdr�Mu���oqa"c�a"cSd
a2W�[^i"�nW�dritXjmVu2a2W�gVita"opXjm�a"cV[\a�]qdr[^fAu

ñZ÷



�bo } gSW"dn��wYLSÜ ê dritXjmVu2a2W�gVita"oqXjmïd=<MisoqdrmVit�MX^`ka"cSd&fSdsa2drita2X^W `�X^WGa"cVd�dsY^drmPa"u�opmÏa"cVoqW�fÏis[^]qX^W�op��dsa2dsW
UA]p[^mSd&`�X^W�]qX·�DcV[^fSW"XjmAopi&[^ita"oqY�opaÉ�^w 9 <MisoqdrmVit��opu [\ý8XjgSa�é^ç·ì�éj÷@j,`¡X^W�a"cSd k a,l Ljæ�e)dsü6w
a2XïUAW"X^ýA]qdr�6u�opmÙ��Xj��drmPa"gV� fVdsa2dsW��6opmV[\a"opXjm_w)T)]pu2XïcVo } cÙ[^ita"oqYQoqaÉ��o�m�a"cSd�u2U8drita2W"Xj��dsa2dsW!fAgSd
a2X¥u�cSXZ�GdsW6]qdr[\�\[ } d�fVd } W�[^fSdru�a"cSd���Xj��drmPa"gV� W"dru2Xj]pgVa"oqXjm_w � cSdïfSds�AmVopa"oqXjmÌX^`�a"cSd } X�XQf*ci"µu
��oqa"c�W"dru2U8drita�a2XÏa"cSd�a2W�[^i"��UAW"X^U8dsW"a"oqdru*[^]pu2XMi�cV[^m } dru�a"cSd���Xj��drmPa"gV�JW�dru2Xj]pgSa"oqXjmkw

ÛFoq�^dÏa"cSd ê 9 �F�6Xj��drm�a"gA� W"dru"Xj]pgSa"oqXjmFë � ê î�opu�[^]pu"X�[n`�gVmVita"opXjmÌX^`�a"cSdÏõ UXY~} � ú0oKprq [^mAfk a ë � ê � � ê ë�õ UXY~} � ú:oKpVq � k a î�î�w�T)]pu2XÍ]pop�^d ê 9 �'� ê cV[^u�ý8dsdrm�ýAopmVmVdrf+��opa"c
W�dru2U8drita
a2X
a"cSdru2d
Y¨[\W�o�[\ýA]qdrusw!ñråMýAopmVu�opmnõ UXY~} ��ñ�ýAo�m�`¡X^W&dr[^i�c�U�]p[^mSd^�0éMýAopmAu�opm ú0oKprq �0u"o�mVitd�a"cSd�u"cSX·�IdsW
]qdr[\�¨[ } d�opu*mSX^a [^u isgSW�o�isop[^]�[^u�oqa�opu*opm�a"cSd ê 9 �V[^mVfÍñ�L�ýAopmVuGopm k a w'�Go�mVu�opm ú0oKprq [^mVf k a [\W�d
u2UA[^itdrfn��oqa"c�W"dru2U8drita a2XÏa"cSd!dsY^drmPa�fSdrmAu"oqaÉ��opm�a"cVd�W"d } oqXjmkw � cSdrmn`¡X^W�dr[^i�c�dsY^drm�a)W"dru2Xj]pgVa"oqXjm
X^`�a"cSd¢cÌis[^]pisgV]p[\a2drf�ý��

� ê � k a��k aZ� y×ñ
��cSdsW"d k a�� opuÏa"cSd�a2W�gSd¥��Xj��drmPa"gV� X^`�a"cSd��
gSXjm;[^mVf k aZ� o�uMa"cSdÙW"dritXjmVu"a2W�gVita2drfÕY¨[^]pgVd^w

ñrè



�bo } gSW"druQ��wùç�[^mVf&��w 	 u"cVXZ�:a"cSd&W"dru"Xj]pgSa"oqXjmVuG`�X^W fVoíò8dsW"drmPa*is[^u"drusw ~ m�� } gSW"dF��wùç k a o�uIý8dsa��Idsdrm
å\æÍ[^mVfç�\æÍe&dsü=[^mAf�cA[^fSW"XjmVopiïu"cSX·�IdsW6o�u
u��6[^]p] wÍT)u�[�W�dru"gV]qas�<W"dru"Xj]pgSa"oqXjm�opu�[Ìe&[^gVu"u"o�[^m
fVopu2a2W�opýAgSa"oqXjm���oqa"c�Y^dsW��6]poqa2a"]qd�mSXjmQì�e�[^gVu"u"op[^m6a"[^op] w ~ m6� } gSW"d:��w 	 ��Xjm6a"cVd X^a"cSdsWIcA[^mVf_� ú:oKpVqFx
é\æ�e)dsü6�I]pdr[^fVopm } cVo } c�]qdr[\�\[ } dna2XÍa"cSdnu"U0drita2W�Xj��dsa2dsWr�*[^mVfÔcVo } c k a ë 	 æØô k a ô è\æ�e)dsü�î
itXj��ýAo�mV[\a"oqXjmn]qdr[^fAopm } u"o } mVop�Ais[^m�a�fSd } W�[^fV[\a"oqXjmnopm�a"cVd�� ê w

Lf°�ò �7¶z¼6¿�À:³6²Vº�N
ô2À��T´>¿
v W"X^U8dsW"a"oqdru�X^`'a"cSd�cV[^fSW"XjmAopi!u"cSX·�IdsW�opu�[^mSX^a"cSdsW�op��U8X^W"a"[^mPa�U�[\W"a�X^`'a"cVd�u2a2W�gAita"gSW"d�`�gVmVita"opXjm
[^mV[^]q�Qu"opusw � XÌ��dr[^u�gSW"d�a"cSd�drmSdsW } ��X^`)a"cSdnu"cSX·�IdsWM[^mAf�a"cSd�Y^dsW"a2d���UA]p[^mSd�X^`)a"cSd�dsY^drm�aÏ[
l�drgSW�[^]Fl�dsaÉ�GX^W"�+ë�l�l�î ýA[^u2drfna2dri�cVmVop��gSd�cA[^u ý8dsdrmnfSdsY^dr]qX^U8drf��íñ�LV��ñrç���w � cSd�l�l5cV[^u�ý8dsdrm
gVu2drfÏa2X
U8dsW"`�X^W���[�U�[\a2a2dsW�mïW"dritX } mVoqa"oqXjmÏXjmïa"cSd&opmSUAgSaIu"o } mV[^]puGopmMý0X^a"c�is[^u2drurw'�IX^a"c�l)l:cV[^u
aÉ�GX�cVopfVfVdrm�]p[Z�^dsW�us�F[^m+opmSUAgSa)]p[r�^dsW���oqa"c�ñrç�opmSU�gSa)mVX�fSdrur�'ñ�L�X^`I��cAopi�c¥[\W"d�`�X^W!a"cSd�UAgV]�u2dtì
cSdro } cPa"u�X^`�a"cSd�U�]p[^mSdrubX^`�a"cVd*is[^]pX^W�op��dsa2dsWH[^mAf�a"cSd�]p[^u2a<XjmSd�`�X^W<a"cSd u"gV�7X^`0a"cSd�UAgV]�u2dtìÉcSdro } cPa"u
X^`�a"cSd�è&u�isopm�a"o�]p]p[\a2X^W�UA]p[^mSdrurwFü<dsW"a2d���UA]p[^mVdG��mVfVopm } l�lÓcV[^u'[^m�XjgVa2UAgSa<]p[r�^dsWI��oqa"c�å^ç)XjgSa2UAgVa
mSX�fVdrus��L6`�X^W�dr[^i�c 9 � U�]p[^mSd^��å\æ�`�X^W�dr[^i�c�cA[^]q`�ì�U�]p[^mSd!opm � T�x�ñ
[^mVf � T�x�å6W"d } oqXjmVu�X^`ba"cVd
is[^]qX^W�op��dsa2dsW�[^mVfØa"cSd�]p[^u"aMXjmSd�`¡X^WÏW"dsUVW"dru2drmPa"opm } u2U8drita2W"Xj��dsa2dsWrw � cSd�mSXQfSdn��opa"cØcVo } cVdru2a
Y¨[^]pgVd)cV[^uIý8dsdrmïa"[\�^drm�[^uIa"cVd�Y^dsW"a2d���UA]p[^mVd^w � cSd�cV[^fVW"XjmVopi�u"cSXZ�GdsW*drmSdsW } �ïl�l:cA[^uG[
u"opm } ]qd
XjgSa2UAgSa mSXQfSd!opm�opa"u*XjgSa2UAgSa�UA]�[^mSd�W"dsUVW"dru"drm�a"opm } a"cSd!u"cSX·�IdsW�drmSdsW } �^w

Rbc��bc � /�j�e�pr�d{öâfe0lZhk�Vq�nutvhkj
� cSd!cV[^fSW�XjmVopi&u"cSX·�IdsW�drmSdsW } ��l�l>ë�l)l 9 cV[^f�î*cV[^u ý0dsdrmna2W�[^opmSdrfn[^mAf�a2dru2a2drf���oqa"c�aÉ�GXÏu2dsa"u
X^` y�yK�nXjmPa2dtì�y*[\W�]qX�ë �Ùy�î)dsY^drm�a"urw � cSd�a2W�[^opmVopm } u2dsa�itXjm�a"[^opmAu�è�LjÝ,dsY^drmPa"u�ë 	 Ý,`�X^W!dr[^i�c
UA]p[^mSd·î�[^mVf�a2dru2a�u2dsa�cV[^u�ñré 	 Ý>dsY^drm�a"uMë@ñ�LjÝ>`�X^W&dr[^i�cÍU�]p[^mSd·î�w 9 mSdsW } ��W"dru2Xj]pgSa"opXjm�[^]pu"XïcV[^u
ý0dsdrmnUA[\W�[^��dsa2dsW�o | drfn[^u �0 

ú � æQó���L ä æQóµæ#L¡ ú � æQóµæ 	nä æQóµæSñ
� X·�IdsY^dsWr��a"cVopu�UA[\W�[^��dsa2dsW�o | [\a"oqXjm�opuFmSX^a } X�X�f
drmSXjg } c�a2X&ý8dIgVu2drf�opm�a"cSd*�¥y)w¨l�XjmQì�e�[^gVu"u"op[^m
a"[^op]pu�[^mVf�a"cSd opmAitXj��UA]qdsa2dGa2W�[^opmVo�m } X^`�a"cSd l)l×XZY^dsW*ç\æ�e)dsü9W"dr��gVoqW"dGa"cSd�u2a"gVfV��X^`Aa"cVd�drmSdsW } �
W"dru2Xj]pgSa"opXjm¥X^`Ga"cVdMl�l�w � cVd�W"dru2Xj]pgSa"opXjmÍX^`*a"cSdMl)l=ë�l)l ê dru�î&o�u!��Xju2a"]q�¥[¨ò8drita2drf
`�W"Xj� a"cVd

ñré



u"cSXZ�GdsW�]pdr[\�¨[ } d^�0u2X6l�l ê dru�opu�[�`�gVmVita"oqXjm�X^`�õ UXY~} [^mVf ú:oKpVq w
l�l ê dru��;l�l ê dru·ë�õ UXY~} � ú:oKpVq î

l�l ê dru�fSdsa2dsW��6opmVdrf�`¡X^W dr[^i�cnUA]�[^mSd!opm&�^å�ýAo�mVu�opm ú0obpVq gVu�opm } a"cSd�`�X^W���gA]p[
l)l ê dru�� ú:oKpVq|¢H¢ y ú0obpVq ��£v¤�¥

ú0obpVqX��£v¤�¥
l)l opu&��Xju"a)d=<Ïisoqdrm�a&ý8dsaÉ�GdsdrmÔñrç�e)dsü>a2X�÷¨æ�e)dsü�w!�Gdr]qXZ�,ñrçne)dsü>l)l u"]po } c�a"]q��X·Y^dsW"dru@ì
a"op�6[\a2dru&a"cSd ú0oKprq [^mVf�[\ý8X·Y^dÏ÷¨æ�e&dsü oqa&gVmVfVdsW"dru2a"op�6[\a2dru�a"cSd ú0oKprq wf��o } gSW"d6��wä÷Ïu"cSXZ��u)[^m
d��Q[^��U�]qd!X^`�a"cSd�l)l7W"dru2Xj]pgVa"oqXjmnopmncAo } c�drmSdsW } �nfSXj�M[^opm_w��AgVmVita"oqXjm�u"cSXZ��u�[6mSXjmSì�e&[^gVu"u"o�[^m
ý0drcA[rYQoqX^W�XjmÌcVo } cÙdrmSdsW } oqdruswg��o } gSW"dg��wùè�u�cSXZ��u!a"cSd�W"dru2Xj]pgVa"oqXjmÍopm¥]qXZ� ìÉ�6opf¥drmSdsW } �ÙW"d } oqXjmkw
x)[^u�cSdrf�]popmSdrubu"cSX·�Ôa"cV[\a<W"dru2Xj]�gSa"oqXjm
opubY^dsW"� } X�XQf
o�m�a"cA[\a<W"d } oqXjm
d��QitdsUAa<`¡X^W'u2Xj�6dGY^dsW��
u"�M[^]p]
mSXjmQì�e&[^gVu�u"op[^m�a"[^op] w

Rbc��bc�� /F¦ke0j�nS§�e0p�n�ey¨Dâfe0gihkjmlon�prqmgsnutvhkj
� cSd�Y^dsW"a2d��×�AmAfVopm } l�l ë�l)l I Y�a��Vî6opu�[^]pu2XÌa2W�[^opmSdrfÔ��opa"c�a"cSd�è�LjÝ dsY^drmPa"u¥ë 	 Ý `�X^W6dr[^i�c
UA]p[^mSd·î�[^mVfÙa2dru2a2drfÍ��opa"c
ñré 	 ÝJdsY^drmPa"uMë@ñ�LjÝJ`�X^W&dr[^i�cÍU�]p[^mSd·î�w ~ a&is[^m¥��mVf�a"cVd
a2W�gSd�Y^dsW"a2d��
UA]p[^mSd���opa"c ä ñ�U�]p[^mSd�é^é[jþX^`_a"cSd a"op�6d^w��*gSaG[!ý8dsa2a2dsWIu"a"gVfS��X^`_a"cSd UA[\W�[^��dsa2dsW�o | [\a2Xjm�opm�a"cVd
��opmVdr�6[\a"opis[^]<fSXj�6[^o�mÍX^`Ia"cAopu!u2a"gVfV��opu�W�dr�PgVopW"drf_w�ü<dsW"a2d��ÍUA]p[^mSd6�6dr[^u"gSW"dr��drmPa�fSdsU8drmVfAu�Xjm
a"cSd�is[^]qX^W�o���dsa2dsW UA]p[^mVd&[^mAf�a"cSd�u"cVXZ�GdsW drmSdsW } �^w � cSd�Y^dsW"a2d����AmVfAopm } d=<MisoqdrmVit��X^`ba"cSd�l)l��

l�l�dtòHë�õ UXY~} � ú:oKpVq î�� _ UXY~}���£v¤�¥ y�_ UXY~} ¢�¢© X^`bdsY^drm�a"u)opm�a"cSd!ý�opm �
opuFis[^]pisgA]p[\a2drf!`�X^W�dr[^i�c�U�]p[^mSd'`�X^WIñrç�fVoíò8dsW"drmPa ú0oKprq ýAo�mVuswFT)u�is[^m�ý8dHu2dsdrm�`¡W"Xj�Da"cSdH� } gSW"druO��wùé
[^mVf&��wpñsæ6d=<MisopdrmVit�ÏX^`ba"cSd!l)löfVd } W�[^fSdru u"o } mVoq�Ais[^mPa"]q�6Xjm�a"cVd�UA]p[^mSdru�[\a�a"cSd�ý0XjgAmVfV[\W�oqdruIX^`
a"cSd!UA[\W"a"u X^`�a"cSd�is[^]qX^W�op��dsa2dsWZw
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Calo plane 4, 25 ≤ Ehad ≤ 35GeV., 20 ≤ pµ ≤ 30GeV.Calo plane 4, 25 ≤ Ehad ≤ 35GeV., 20 ≤ pµ ≤ 30GeV.
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�bo } gSW"d¢��wùç�ÜI��Xj��drmPa"gV�,W"dru"Xj]pgSa"oqXjm�X^`ba"cSd!fSdsa2drita2X^W)`¡X^W�a"cSd�dsY^drm�a"u)opmïa"cSdFL^a"c�is[^]qX^W�op��dsa2dsW
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Calo plane 8, Ehad  ≥  90GeV., 60 ≤ pµ ≤ 80GeV.Calo plane 8, Ehad  ≥  90GeV., 60 ≤ pµ ≤ 80GeV.
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NNRes in plane 2 and 80. ≤ Ehad ≤ 90GeV.NNRes in plane 2 and 80. ≤ Ehad ≤ 90GeV.
NNRes

A
rb

itr
ar

y 
U

ni
ts

ª
«­¬u®y¯X°²±s³µ´r¶m·�¸y°�¯X¬�¹�¯|°�º¼»u½­®y¾X«~»u¸�»�¿À¾XÁy°ÃÂÄ°�®�¯|Å�½�Â�°�¾zÆÇ»�¯XÈBÉ0Å�º¼°�ÊCÅ�½~¬�»�¯|«~¾XÁ�ËÌÅ�¾ÇÍ0½­Å�¸y°ÃÎs³�ÏÄ»�¯|«~ÐÑ »u¸r¾XÅ�½�ÅZÒi«­º�«Óºb¾XÁy°ÕÔ�Å�½­®y°Ö»�¿�¾XÁ�°ÄÂ�Â²×Õ°�º�³bØÃÅ�ºXÁ�°�ÊÙ½­«­¸y°�ºbÅ�¯X°Ä¾XÁy°²Ú²Å�®�ºXº|«­Å�¸�Û�¾�¾¼»Ü¾XÁy°Ý¿\®�¸�Þ�¾X«­»u¸d³

Î�±



NNRes

A
rb

itr
ar

y 
U

ni
ts

0

0.01

0.02

0.03

0.04

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

NNeff in plane 6 and 22. ≤ Ehad ≤ 24GeV.NNeff in plane 6 and 22. ≤ Ehad ≤ 24GeV.
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NNeff in plane 3 and 0. ≤ Ehad ≤ 10GeV.
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NNeff in plane 7 and 0. ≤ Ehad ≤ 10GeV.
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/¥Ó'Ï.Ó'ãTÒFç,Ò?È@ÅWÖ�ämÒFÔ�Ø¿Õ�Å,ÔHÞNã�ÉUÔiÖBÉTÈ=ã�ÏFÈ'È'ÉUã�Ö'ÅWÏ.Ô�Ó=Ò?È'ÉjÒ?ÑPÑ�ç,ÅWÉUØmÒFãTã�ÏFÈ@ØPÅ,Ô0Æ�ÖBÏ�È@ÉTÝ[ÉTÈ'ÉUÔ�ã�É76 Ê*89)8Ò?È@ÉÓ'Ü0Ï_×]Ô|Å,Ô�Ö'Ü0É
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ÆjÔ§ÈUÔeÝ�ÞqÜ4È�Ò~Ê�ÓGÙ�Ê�Ñ*ÖÚÖ
Þ�ÓeÊ*Ì

ß:à Ê4É�Ê ÿfá+â?ã ÆjÒ�Ø à Ê#Ê�ÔeÊ4É�Ç*ä ß Ê�Æ&Ç à Ø~Ê�ÓªÙ�Ê�Ñ*ÖåÒ~Û�Ê�ÜyØ~É,ÈUÖ§Ìçæ à Ê#ÔeÊ�ÈeØ~É,ÆjÔUÞ�è�È�é�Ñ*ÔUÓªÊ�ÔeÊ4É�Ç*ä
Ò~Û�Ê�ÜyØ~É,ÈUÖêÑ.É�Ê\ÔeÞ*Ø	ë�ÔeÞ ß Ô ß Æ&Ø à Ò�Èeì�Ü4Æ&Ê�ÔVØ	ÛUÉ,Ê�Ü4ÆjÒ�Æ&Þ2Ô|Ø~Þ?Ö
Ê�Ñ*Ò�ÈeÉ�ÊRØ à Ê:Ñ.Ù�Ò�Þ2×jÈeØ~Ê:ÜyÉ�Þ2Ò,ÒLí�Ò~Ê�ÜyØ�Æ&Þ2Ô�Ìæ à Ê4É�Ê4Ý�Þ*É�Ê*î5Ø à Ê:ÓUÑ.Ø�ÑfÑ.É�Ê\ÔeÞ*É,Ö�Ñ*×ïÆ&ð4Ê�Ó|Ø~Þ%Ø à Ê:Ø~Þ*Ø�Ñ*×SÜyÉ�Þ2Ò,ÒLí�Ò~Ê�ÜyØ�Æ&Þ2Ô<ñ Y ÅMY á+â?ã ÌFòUÞ*ÉFØ à ÆjÒ�î2Ø à Ê:ÓUÑ.Ø�ÑÑ.É�Ê
Ñ*×jÒ~ÞGÙ�ÆjÔUÔUÊ�Ó#ÆjÔ�Ñ¡ó í�ÓUÆjÖ�Ê�ÔUÒ�Æ&Þ2ÔUÑ*× à ÆjÒ~Ø~Þ*Ç*É�Ñ*Öõô á+â 
 ã ÌDæ à Ê|ÊyéqÛ�Ê�ÜyØ~Ê�Ó¡ÔqÈUÖDÙ·Ê4ÉAÞ*ÝCÊ4ö*Ê�Ô5Ø�ÒÆjÔ§Ñ*Ô§Ê�ÔeÊ4É�Ç*äVí9Ù�ÆjÔµÆjÒ4Ï
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 ã Ñ.É�ÊDÜyÞ*É,É�Ê�ÜyØ~Ê�Ó�Ý Þ*ÉRÉ�Ê�Ò~Þ2×jÈeØ�ÆjÞ2ÔµÒ�Ö
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Ø~Þ:9 �
;
ô �=<VW á+â 
������
���
� ãô �9þ�2 á+â 
 ��� � ���
� ã � ÿ
á�>+â 
@? ãBAC   üED '5F3G'¼}&'IH á�>+â 
,? � > � �J? � > �
� ? ãAK   ü K }5L K H5MON   ù·ú~ûü dù ü þü ý â N } ù·ú~ûL} ù ü þL ý � N H ùSú~ûMH ù ü þM ý � ÿ
á+â|ã A  ' F G'¼}&'�H á+â ���P��� ã ��á ËqÌjóRQ ã
S Þ ß Ê4ö*Ê4É<Ñ.Ý Ø~Ê4É|Ø à Ê§ÜyÞ*É�É�Ê�ÜyØ�ÆjÞ2ÔUÒ4î	Ö
Ê�Ñ*Ò�ÈUÉ�Ê�Ó Ñ*Ô�Ó Ü4Ñ*×jÜ4È�×jÑ.Ø~Ê�Ó»ÓUÆ���Ê4É�Ê�Ô5Ø�ÆïÑ*×CÜyÉ�Þ2Ò,ÒLí�Ò~Ê�ÜyØ�Æ&Þ2ÔUÒÓUÆ���Ê4ÉfÒ�Æ&Ç2ÔUÆT(SÜ4Ñ*Ô5Ø�×&ä*Ì|æ à Ñ.ØfÓ�Æ��·Ê4É,Ê�ÔUÜyÊ
Ö�Æ&Ç à Ø
Ù·Ê
Ñ.Ø~Ø~É,ÆjÙ�ÈeØ~Ê�Ó Ø~ÞµÈUÔUÉ�Ê�×jÆjÑ.Ù�Æï×jÆ&Ø�äGÞ*Ý(Ø à Ê
Û�Ñ.É�Ø~Þ2ÔÓUÆjÒ~Ø~É,ÆjÙ�ÈeØ�Æ&Þ2Ô¡Ý+ÈUÔUÜyØ�ÆjÞ2ÔUÒfØ à Ñ.Ø à Ñ*Ò?Ù�Ê4Ê�Ô»ÈUÒ~Ê�Ó Ñ.Ø
×&Þ ßVU � Ñ*ÔUÓ Ñ*Ò�Ò�ÈUÖ�ÛUØ�Æ&Þ2ÔUÒDØ à Ñ.Ø à Ñ*Ò?Ù�Ê4Ê�ÔÖ�Ñ*ÓeÊ ÆjÔªÖ
Þ�ÓeÊ�×aÌ æ à ÆjÒ�ÛUÉ�Þ*Ù�×jÊ�Ö à Ñ*Ò�Ù�Ê4Ê�ÔªÞ¨ö*Ê4É,ÜyÞ2Ö
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æÁÞ�Êyé�Ø~É,Ñ*ÜyØdØ à ÊFÒ~Ø~É,ÈUÜyØ�ÈUÉ�Ê�Ý�È�ÔUÜyØ�Æ&Þ2ÔUÒ4î¨Ö
Ê�Ñ*Ò�ÈeÉ�Ê�Ó%ÜyÉ�Þ2Ò�ÒLí�Ò~Ê�ÜyØ�ÆjÞ2ÔUÒdÑ.É�Ê	ÙSÆjÔUÔeÊ�ÓAÆjÔ U � � � 6ÞÝRâ ���Ñ*ÔUÓ � îdÑ*ÔUÓ¡Ñ.É,Ê�ÜyÞ*É�É�Ê�ÜyØ~Ê�Ó�Ý�Þ*ÉfÆjÒ~Þ2Ò,Ü4Ñ*×jÑ.É,Æ&Ø�ä#Ñ*ÔUÓ Ù�ÆïÔ�í�ÜyÊ�Ô5Ø~Ê4É�ÆjÔeÇeÌm7\×jÒ~ÞGØ à Ê4ä à Ñ�ö*Ê�Ù·Ê4Ê�Ô ÜyÞ*É~íÉ�Ê�ÜyØ~Ê�Ó»Ý Þ*É
Ø à Ê�É�Ñ*ÓUÆjÑ.Ø�Æ&ö*ÊGÊ/��Ê�ÜyØ�Ò
Ù�ÈeØ|ÔeÞ*Ø|Ý Þ*É
Ø à ÊGÜ à Ñ.É,Ö|í,�qÈUÑ.É�ë Ò�ÈeÛUÛ�É�Ê�Ò�Ò�Æ&Þ2ÔdÌ òEÆ&Ç2ÈUÉ�Ê ^ ÌjóÒ à Þ ß ÒAØ à Ê
Ö
Ê�Ñ*Ò�ÈeÉ�Ê�Ó ÓUÆT�·Ê4É�Ê�ÔVØ�ÆjÑ*×�ÜyÉ�Þ2Ò�ÒLí�Ò�Ê�ÜyØ�Æ&Þ2ÔUÒfÆjÔ U � Ñ*ÔUÓ � Ù�ÆïÔUÒ4Ì)ß:Ñ*Ó�ÆjÑ.Ø�Æ&ö*Ê
ÜyÞ*É�É�Ê�ÜyØ�Æ&Þ2ÔÝ�Ñ*ÜyØ~Þ*É,ÒRÑ.ÛUÛ�×jÆjÊ�Ó à Ñ�ö*Ê%Ù�Ê4Ê�Ô§Ç2Æjö*Ê�ÔÕÆjÔk(UÇ2ÈeÉ,Ê ^ Ì��qÌlqØ~É,ÈUÜyØ�ÈUÉ�Ê§Ý�È�ÔUÜyØ�Æ&Þ2Ô�Êyé�Ø~É,Ñ*ÜyØ�Æ&Þ2Ô à Ñ*Ò�Ù�Ê4Ê�Ô�ÓeÞ2ÔUÊ§ÙVä�Ö�Ñ.ë�ÆjÔeÇ½�¡Ó�Æ��·Ê4É,Ê�Ô5Ø
Ø�äVÛ�Ê�Ò�Þ*Ýq(UØ�Ò�î^ í9Û�Ñ.É,Ñ*Ö
Ê4Ø~Ê4É�îa�¨í9Û�Ñ.É�Ñ*Ö
Ê4Ø~Ê4ÉfÑ*ÔUÓ1�¨í9Û�Ñ.É,Ñ*Ö
Ê4Ø~Ê4É�î�Ø~Þ�Ø à Ê|Ö
Ê�Ñ*Ò�ÈeÉ�Ê�Ó#ÓUÆ���Ê4É�Ê�ÔVØ�ÆjÑ*×ÁÜyÉ�Þ2Ò,ÒLí�Ò~Ê�ÜyØ�Æ&Þ2Ô�Ìà É�Þ�ÜyÊ�ÓUÈeÉ�ÊGÓeÊ�Ò�ÜyÉ�Æ&Ù�Ê�Ó ÆjÔ É�Ê4Ý�Ê4É�Ê�ÔUÜyÊ½9 �
; à Ñ*Ò|Ù·Ê4Ê�Ô»ÈUÒ�Ê�Ó�ÆjÔ Ø à Êk(UØ�Ò4Ìá0�Þ2Ô5Ø~É,ÆjÙ�ÈeØ�Æ&Þ2ÔUÒDÞ*Ý:Ø à ÊÒ~Ø~É,ÈUÜyØ�ÈeÉ,Ê
Ý�ÈUÔ�ÜyØ�Æ&Þ2ÔUÒ�Ø~Þ�Ø à ÊfÓ�Æ��·Ê4É,Ê�Ô5Ø�ÆjÑ*×�ÜyÉ,Þ2Ò�ÒLí�Ò~Ê�ÜyØ�Æ&Þ2Ô à Ñ�ö*ÊDÙ�Ê4Ê�Ô§Ç2Æ&ö*Ê�ÔÕÆjÔk(�Ç2ÈeÉ�Ê ^ Ì��â Ô ^ í9ÛSÑ.É,Ñ*Ö
Ê4Ø~Ê4É](UØ]� �¦ã)äA î�� ��ã äA î ã)ä� î ã ä� î �¦ã)äh Ñ*Ô�Ó ��ã äh ÆjÒs(UØ�Ø~Þ
Ø à Ê
Ö
Ê�Ñ*Ò�ÈeÉ,Ê�Ó§ÓUÆ���Ê4É~íÊ�Ô5Ø�ÆjÑ*×�ÜyÉ,Þ2Ò�ÒLí�Ò~Ê�ÜyØ�Æ&Þ2ÔÕöÄÑ*×jÈUÊ�ÒoÆjÔ§Ñ|Ù�ÆjÔ�ÈUÒ�ÆjÔUÇDÊ&�qÈUÑ.Ø�Æ&Þ2Ô�ó.Ì���Æ&ÝÁÆ&Ø à Ñ*Ò�Ñ.Ø�×jÊ�Ñ*Ò~Ø � Ö
Ê�Ñ*Ò�ÈeÉ,Ê�Ö
Ê�Ô5Ø�ÒÆjÔ¡ÓUÆ���Ê4É�Ê�ÔVØ � ö.Ñ*×jÈeÊ*îdÞ2ÔeÊ�Ù·Ê�ÆïÔeÇ �Þå Q � ËqîEÆjÔ�Ø à Ñ.ØfÙSÆjÔ�Ì\7RÔ¡ÊyéeÑ*Ö
Û�×jÊ
Ù�ÆjÔ�Ý Þ*É ^ í9Û�Ñ.É,Ñ*Ö
Ê4Ø~Ê4É(UØ à Ñ*ÒoÙ�Ê4Ê�Ô§Ç2Æ&ö*Ê�ÔµÆjÔk(UÇ2ÈeÉ�Ê ^ Ì � Ì(ò�ÆjÇ2ÈeÉ�Ê�Ò ^ Ì!Ëqî ^ Ì ^ Ñ*ÔUÓ ^ ÌÎÍ|Ò à Þ ß Ò�Ø à Ê
É�Ê�Ò�ÈU×jØ�Ò�Þ*Ý�Ø à Ê�(UØoÝ Þ*É� ��ã A î ã � Ñ*Ô�Ó ��ã h Ìâ ÔZ�¨í9ÛSÑ.É,Ñ*Ö
Ê4Ø~Ê4É±(UØ4îÁÈUÒ�ÆïÔeÇGØ à Ê
É�Ê�×jÑ.Ø�Æ&Þ2Ô�Ò)� ��ã)äA � � �¦ã äA Ñ*ÔUÓ ã)ä� � ã ä� î ^ Û�Ñ.É,Ñ*Ö
Ê4Ø~Ê4É,Ò
à Ñ�ö*Ê|Ù�Ê4Ê�ÔÕÉ�Ê�Ó�ÈUÜyÊ�ÓµØ~Þ�Ø à Ê � Û�Ñ.É�Ñ*Ö
Ê4Ø~Ê4É,Ò4î�ÔUÑ*Ö
Ê�×jäGÑcö*Ê4É,Ñ.Ç*Ê
Þ*Ýc� �¦ã A î ã � Ñ*ÔUÓ ��ã h Ý�Þ*É\ÔeÊ�ÈeíØ~É,ÆjÔeÞGÑ*ÔUÓ Ñ*Ô5Ø�Æ&í�ÔeÊ�ÈeØ~É,ÆjÔUÞ�Ñ*ÔUÓZæ ��ã h � ��ãmäh X ��ã äh Ì%æ à Ê�Ô Æ&Ø
ÆjÒ\Ý+ÈeÉ�Ø à Ê4ÉAÉ�Ê�Ó�ÈUÜyÊ�Ó�Ø~Þ§Ø à Ê��Û�Ñ.É,Ñ*Ö
Ê4Ø~Ê4É,ÒFÙVä
ÜyÞ2ÔUÒ�Ø~É,Ñ*ÆjÔUÆjÔUÇ\Ø à Ê�æ ��ã h Ø~ÞfØ à ÊRÒ~Ø~É,Ñ*ÔeÇ*Ê$�qÈUÑ.É�ë|ÓUÆjÒ�Ø~É,Æ&Ù�ÈeØ�ÆjÞ2ÔDÑ*ÔUÓ<Ñ.Ø~Ø~É,Æ&Ù�ÈUØ�ÆjÔeÇÑ¥��Q_çõÒ~ä�Ò~Ø~Ê�Ö�Ñ.Ø�ÆjÜ
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x=0.045  Q2=  3.2 GeV2  = ν  = ν
−

 ν: 2xF1 = 1.546 ± 0.452
F2 = 1.630 ± 0.115
xF3 = 0.071 ± 0.321

ρ(2xF1,F2) = 0.911
ρ(2xF1,xF3)=-0.988
ρ(F2,xF3) =-0.954

 ν
−
: 2xF1 = 1.517 ± 0.791

F2 = 1.639 ± 0.241
xF3 = 0.827 ± 0.596

ρ(2xF1,F2) = 0.937
ρ(2xF1,xF3)= 0.992
ρ(F2,xF3) = 0.967

χ2=10.1/20 (p=0.966)
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x=0.275  Q2= 32.5 GeV2  = ν  = ν
−

2xF1 = 0.806 ± 0.041 ρ(2xF1,F2) =-0.770
F2 = 0.831 ± 0.028 ρ(2xF1,xF3)= 0.302
xF3 = 0.703 ± 0.015 ρ(F2,xF3) =-0.194

χ2=11.3/21 (p=0.957)
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x=0.275  Q2= 32.5 GeV2  = ν  = ν
−

F2 = 0.831 ± 0.011
xF3 = 0.703 ± 0.014

ρ(F2,xF3) = 0.147

χ2=11.3/22 (p=0.971)
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