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PYTHIA 6.2 (CTEQ5L) (Monte Carlo only in plots)
d

High ISR
∆φ [Degrees]

e

A
rb

it
ra

ry
 N

or
m

.

High ISRHigh ISRHigh ISR

Total
f
Flavor Creation
Flavor Excitation
Gluon Splitting
g

Low ISR
∆φ [Degrees]

e

A
rb

it
ra

ry
 N

or
m

.

Low ISRLow ISRLow ISR

10
_ -4

10
-3

10
_ -2

10
-1

0
`

30
a

60
b

90
c

120
_

150
_

180
_

] q�� j�Q3!`��I %�)8N9�0,�Aa;�%�Fì%�K���7=��I %3F:��,�AB*=<C��Aa%�F=;�Kx,�%3)�|9��&(%�,�I[,�� r
����AB%�F«�x�9�0;�7=� ;W5�1t|9��&(%3,��[��I[Aa�W�0��AB%3F«�x�C%3��;W5�1E�0F=�ôG3DB<=%�F¨;�N=DBAB����ABF=G
�x�9�0;�7=r��=%���;W5M��%?��7=����%3�W�0D.���v;�79�0N+� ;v�x;�%�DBAa�"5�K %3,h���D	E�D� 
��bAB��7
7=ABG�7 q �%� �x��%3N"5M��FC�ZDB%'� q ��� �x*+%�����%3)s5�j
�tDB� I ��,�%3F�©`%3F:���nYb�0,�Da%
AB;>;�7C%'�bF ABF���7C�{N=DB%3��;Wj kb7C�{)�<C%3F«N=DB%���;>I:�0F«*+�{Kx%3<CF=��ABF�9� K�j\�B-�i��Hj kb7C�	FC%3,�)s�0DBAa@O����AB%3F %3K.�:��I�7ïI %3)`N+%3F=�[F���AB;�;�� �Z*:X
��7=�Z*+� ;�� � �`%3KE��7C����7=,��[�vI %3)`N+%3F=�[F���;���%>��7=�Z;�N+� I ��,�<=) Kx,�%�)
�9�0�W�3j"#�%�������79�0�c)`Aa;��W�0G�;�<=*C��,W��I ��AB%3FJ��N=NCDBAa�[�v��%8��7=��AaFC�=AB&:AB�=<9�0D
���
	��
��
sI %�F=;���,�AB*=<C��AB%3F=;�I:��F	,�� ;�<=DB�EABF	F=� G_����AB&(�8&=��DB<C� ;EKx%�,E*=ABFC;
�bAB��78Kx�[�ô�[F���,�AB� ;Wj�Y$%3F=;�� � <C� F:��DBX�1'��7C�M��%3�W�0DD���
	��
��
��CAa;���,�AB*C<=��AB%3F
I:�0Fv*+�EDB� ;�;c��79��FZ%3FC��%3K"��7C��I %3)8N+%�F=� F:��;�ABF�;�%�)8�.*=ABF=;Wj

��JM[CZ´LiIF[CJML4lRg|NjL4[�Li��[�JM��JiLi[Cg)NKLildH��+q�HC[ \iLiNKlRq�Lild[ J�NKJMJMI�H ldNjL4[ Z
b�lRL4�9HCIK\M\M[CHCLildq+����IK\�L4�+[
\M[CYRNKLildsj[$L4Nj�K�jldq��h[^])HClR[Cq+HC�FNKq+Zp\M[C�
g)Ics�ldq��*a�NKH�r��K\MIK�+q�ZÐ[CsK[ q�L4JcE´T���[ Ji[¢HCIK\M\M[CHCLildIjq�J�Njq�Z JM��JM�
L4[ g)NKL4lRH�[ \i\MIK\MJfNK\M[F[Cs]NKYR��NKLi[CZÐ��JMldq+��Ji[ sK[ \iNjY¦Z�ldXP[C\M[Cq�LU_ �
JMNKg)u�YR[CJ�L4IFNjHCH IK��q�L���IK\��+q�HC[ \iLiNKlRq�Lild[ J�lRq�sjIKYRsK[ ZplRq´L4��[U_ �
g)I�Z�[CY
lRL4JM[CYR�4E

T���[F���$T�²³L4Nj�K�KlRq��9NKYR�KIj\ilRL4��g ldJUq�IjLU[WÞ���NjYdYR�´[CXP[CH L4lRsK[
��IK\UNjYdY¦LiIKuPIKYRIK�jld[ J�Ij��Ý Ý
u�\MI�Z���H L4lRIKq�Eh£mqÐu�NK\ML4lRHC�+YdNj\]OPlRLUav[ �
HCIjg)[CJUg)IK\M[)Z�l ])H ��YdLV��IK\�Li��[F���$T�² NKYR�KIj\ilRL4�+g L4I´\M[CH IKq��
JML4\M��HCLfaPIKL4�°Z�lRJiu+YdNjHC[CZ°JM[CHCIjq�Z�Nj\i�¯sK[ \iLildH [CJfNKJfLi��[FIKuP[Cq�lRq��
NKq+�KYR[�av[ Lmbx[ [Cq@Li��[*Lmb-I5o ��NKZ+\iIjq�J�Z�[ HC\M[CNKJM[CJcE T���lRJ¢[ ���
��[CH LUav[ HCIjg|[ Jf[CJMuv[ HClRNKYRYd��JM[Csj[C\M[Vb���[ qÐL4��[)Lmb-IÅo ��NjZ�\MIKq�J
NK\M[�aPIKLi� HCIjq�L4NKlRq�[ Z�b�ldLi��ldq L4��[2HCIjq�[*Ij�UN0JMldq��jYd[F�4[CL9��IK\
L4\MNKH�r¢HCYR��JML4[C\MlRq��Fu���\MuvIjJi[ J]E��+��\ML4�+[C\Mg|Ij\i[�O�HCIj\i\M[CYRNKLildIjq�J�av[ �
Lmb-[C[Cq2IKuP[Cq�lRq��9NKq��jYd[|NKq+ZJò+ó\à�ová���Ij\fL4��[)s]NK\MldIj��J�u�\iI�Z��+HC�
L4lRIKq�g)[CH���Njq�lRJig)J|HCNKq5Yd[ NKZ5L4IÐZ�lRXv[ \i[ q�HC[ J|lRq�L4��[¯\M[CYRNKL4lRsK[
[^])H ld[ q�HC�2��IK\U\M[CHCIjq�JML4\M��HCLildq��9L4Nj�¯u�NKlR\iJUNjLUZ�lRXv[ \i[ q�LUIjuv[ q��
lRq�� NKq+�KYR[CJcE T��+[CJM[�[CXP[CH L4J9Z�ldJML4Ij\iLpL4��[2Ji��Njuv[*IK�fL4��[ìð�ñ
Z�lRJiLi\ilRa���LildIjqFg)[CNKJM��\M[CZ)��IK\�L4NK�jJ¦��\iIjg Li��[�Li\i��[°o o ð�ñ)Z�ldJM�
L4\MlRa���L4lRIKq�E

}2[�H IK\M\i[ HCL'��IK\¦Li��[CJM[�\i[ YdNjL4lRsK[�[^])H ld[ q�HC��[ Xv[ HCLiJ���JMldq+��Li��[
_ � Li��NKL|aP[CJML|g)NjL4H���[ JhLi��[¯Z�NKLiNPO�NKJ)Z�[ L4[ \ig)lRq�[CZ5ldq5Ji[ HC�
L4lRIKq°£4£i£���EV��[CH NK��JM[hb-[|NK\M[hIjq�Yd�´[�ß�NKg)ldq+ldq��¯Li��[)Ji��Njuv[|IK�

0
i

0.05
i

0.1
i

0
i

0.5
i

1
j

1.5
j

2
k 0

i
0.05
i

0.1
i

0
i

0.5
i

1
j

1.5
j

2
k

0
i

0.05
i

0.1
i

0.15
i

0
i

1 2 3
l

4
0
i

0.05
i

0.1
i

0.15
i

0
i

1 2 3
l

4

0
i

0.05
i

0.1
i

-1 -0.5 0
i

0.5
i

1
j 0

i
0.05
i

0.1
i

-1 -0.5 0
i

0.5
i

1
j

0
i

0.05
i

0.1
i

0.15
i

-20 -10 0
i

10 20
0
i

0.05
i

0.1
i

0.15
i

-20 -10 0
i

10 20

Electron Data
m
Electron Data
m
Electron Data
m ∆η

n

A
rb

it
ra

ry
 N

or
m

.

Muon Data
o
Muon Data
o
Muon Data
o ∆η

n

A
rb

it
ra

ry
 N

or
m

.

Electron DataElectron DataElectron Data
∆R

A
rb

it
ra

ry
 N

or
m

.

Muon DataMuon DataMuon Data
∆R

A
rb

it
ra

ry
 N

or
m

.

Electron Data
m
Electron Data
m
Electron Data
m pp T Asymmetry

A
rb

it
ra

ry
 N

or
m

.

Muon Data
o
Muon Data
o
Muon Data
o pp T Asymmetry

A
rb

it
ra

ry
 N

or
m

.

Electron DataElectron DataElectron Data
pp T (Non-Lep Tag) [GeV/c

q
]
r

A
rb

it
ra

ry
 N

or
m

.

Muon DataMuon DataMuon Data
pp T (Non-Lep Tag) [GeV/c

q
]
r

A
rb

it
ra

ry
 N

or
m

.

               1994-1995 (90
s -1pb)t

] q�� j(o�!P�JI %�)8N9�0,�AB;�%3F`%�KJ���D	E�D� 
��bAB��7.7=ABG37 q �%����%c��7=�^�9�0�W�"Kx%3,
;�� &(� ,W�0D\�CAa�+�[,�� F:��I %3,�,�� DH�0��Aa%�F � <9��F:��AB��AB� ;Wjmkb7=�?FC%3,�)s�0DBAa@O����AB%3FC;
Kx%3,���7C�v��7=,��[��N=,�%O�C<=I ��AB%�Fm)8� I�79�0F=AB;�)8;�ABFu���
	��
� 
{79��&(��*+�[� F
�=� ��� ,�)`AaFC� �`*:X.��7=� � �9%3K+��7C�v���
	��
��
����E�=AB;���,�AB*=<C��Aa%�F=;^��%��"���W��j
kb7=�nd��m��;�X:)8)8� ��,�XsAB;�G3AB&(� F>*�XxwTy{z g��}d��"�}|}�'d+5"p�d��"�}~
N^~�p
|}�'d+50���}d � �}|}�'d+5��Jd � �}~
N^~{p�|x�Wd_5�j q FJ��7C��d � �}��N^~{p����'d����!�P5
N=DB%3�W1���7C�8;�ABG3FJ%�Kb��7=��d � Aa;��=�[��� ,�)8ABF=� �>*:X	��7C��%3N+� FCABF=G{�0F=G3DB�
*+� ����� � Fs��7=��DB� N=��%�F=r��W��G���FC�	��7C�.F=%3FCr�Da�[N=��%3Fs�W�0G+!bF=� G_����AB&(��Kx%3,
�W��G�N"��AB,�;��bAB��7 �����ëo�/��?1PN+%�;�Aa��AB&(�`%3��7=�[,��bAa;��Oj�kb7=�8�"���W�Z��,��
;�7=%'�bFs��;^N+%�AaF:��;^�bAB��78;��W����AB;���ABI:�0D_� ,�,�%3,^*"��,�;t%3F=DBX�jPkb7=�b;�%3DBAB��DBABF=�
Aa;Z���
	��
��
��bAB��7v7CAaG�7 q �%�

Li��[?ð�ñ*Z�lRJML4\Mlda��+L4lRIKq�O�IK��\f�jIKNKY¦lRqÐg)NKr�ldq+�9Li��lRJ�HCIj\i\M[CH L4lRIKq
lRJ�Ijq�YR�hLiIVNKH HCIj��q�L¦��IK\�Z+ldXP[C\M[Cq�H [CJxldq�Li��[$\M[CYRNKLildsj[�[^])HClR[Cq+HC�
Ij�vLi��[$LiNK�j�KlRq��fNKYR�KIK\MlRL4��g�O]NjJ�NU����q�H L4lRIKq�Ij��ð�ñ
E�}2[$Z�IUq�IKL
NjL4Li[Cg)u�L�LiIVH IK\M\i[ HCL¦��IK\-[CXP[CH L4J-L4��NjL�lRg)u�NKH L�NKYRY+u+NK\ML4J�Ij�"L4��[
ð�ñUJMuv[ HCLi\i��g#[�Þ���NKYRYd��E"�vIK\�[Wß�NKg)u�YR[�O�NjqVIcsK[ \iNjYdYKJi��lR��L'ldqhL4��[
gh��IKq2L4\Mld�j�K[ \�[I])HClR[Cq�H �´bxIj��YdZ°q�IjL�NjXv[ HCLfL4�+ldJUH IK\M\i[ HCL4lRIKq�E
T�I)Z�[CLi[C\Mg)ldq�[fLi��[UHCIj\i\M[CH L4lRIKqp��Ij\�[CNjH��pa�lRq¯bx[fL4NjrK[fL4�+[�\MNK�
LildIfIj�+L4�+[�q��+gVaP[C\¦IK�vL4Nj��u+NKlR\iJ'\M[CHCIjq�JML4\M��HCLi[CZ|ldq|L4��[�_ � L4I
Li��[Vq���ghav[ \
Ij�¦u�NKlR\MJ$L4�+NKL�HCIK�+YdZ��+NcsK[�aP[C[ q�\i[ HCIjq�JiLi\i�+HCL4[ Z
lR�yL4��[$L4NK�j�KlRq��fNKYR�KIj\ilRL4��g ��NKZ)uP[C\M��[CH L�[^])HClR[Cq+HC��E�T���[�q���g)�
aP[C\�IK��L4NK�¢u�NKlR\MJ$L4�+NKL�bxIj��YdZ*��NcsK[hav[ [Cq*\M[CH IKq�JML4\M��H L4[CZ´NjJi�
JM��g)lRq��VuP[C\M��[CH Lx[I]|H ld[ q�HC�)lRJxZ+[CL4[ \ig)lRq�[CZpa��)YRI�IKr�ldq+�VNKLxL4��[
�j[Cq�[ \iNjL4Ij\
YR[Csj[CY�o ��NKZ+\iIjqôð�ñ*Z�lRJML4\Mlda��+L4lRIKq�EV�+Ij\U[CYR[CHCLi\iIjq
_ � O"L4I´JMlRgV��YRNKLi[FL4��[�[ Yd[ HCLi\iIjq°Li\ilR�K�j[C\cOyb-[F\i[�Þ��+ld\M[FIKq�[qo
�+NKZ�\MIKq�lRq@L4�+[*[Csj[Cq�LpLiI ��Ncsj[�N òPó Ð å'íºl h `-[ ��u�¡FNKq+Z£ �{£
} åml h E��+IK\
L4��[hgV��Ijq�_ � O+bx[VZ�[Cg)NKq+Z�IKq�[èo~��NjZ�\iIjq
b�lRL4�ïò ó Ð åhí'l h `-[C��u�¡hNKq�Zr£ �{£�} h l öPE*�+Ij\haPIKLi�0HCNjJi[ J]O
b-[f\i[�Þ���ld\M[�NFJi[ HCIKq+ZÅo ��NjZ�\iIjq¢b�lRL4�>ò óÑÐ ��l î�`-[C��u�¡-NKq+Z



å'í

£ ��£	}äåml h E�T��+[´HC��LiJFu�YdNjHC[ Z5Ijq5Li��[¯�K[Cq+[C\MNKL4Ij\i��YR[CsK[ Y�_ �
b-[C\M[�Z�[ L4[C\Mg)ldq+[CZVa��U[�ß�Njg)ldq�lRq��
L4��[cò+ó¢NKq+Zg�hZ�lRJiLi\ilRa���LildIjq�J
��IK\¼o ��NKZ+\iIjq�J���\MIKg _ � [CsK[ q�L4J-ldq9b���lRH��pLmb-IV���$T�² L4Nj�KJ
b-[C\M[$\M[CHCIjq�JML4\M��HCLi[CZ�E�T���[�ò ó Njq�Z��ps]NKYR��[ Jxb-[C\M[$H���IjJi[ q�a��
Z�[ L4[C\Mg)ldq+ldq��FLi��[UHC�+L4J���Ij\�b���ldH���ê h3í Ij��L4�+[�o#��NKZ+\iIjq�J�ldq
L4�+[�Z�IK�+a�Yd[ �¨LiNK�j�K[CZ2_ � [CsK[ q�L4J�b-IK��YRZ°u�NKJMJ]EF}2[�LiNKrj[|Li��[
ð�ñpZ�lRJML4\Mlda��+L4lRIKq¯\i[ Ji�+YdLildq��|��\MIKg Li��[U[Csj[Cq�L�Ji[ Yd[ HCL4lRIKq9NKaPIcsK[
NKq+Z�HCIjq�sjIKYR��L4[�ldL�b�ldLi�VNh`-Nj��JMJilRNKq�\M[CJMIKYR��LildIjqU����q�HCLildIjqVb�lRL4�
N¯b�ldZ+L4�ÐIK� h Exå hCé öp\MNKZ+ldNjq�J]O"H���NK\MNKH L4[C\MlRJiLildH|IK�xL4��[?ð�ñ°\i[ Ji�
IKYR��LildIjq2Ij��L4�+[F�-�
T�² L4Nj�K�KlRq��9NKYR�KIj\ilRL4��g1NjJUg)[CNKJM��\M[CZ2ldq
_ � E

£mq0IK\MZ�[ \hLiI2g)lRq�ldg)lR�C[¯L4�+[9[ Xv[ HCL)IK�$JiLiNKL4lRJML4lRHCNKYEû��+HCL4�+NK�
L4lRIKq+JUldq°L4��[)LiNK�K�jldq+�¢[I]|H ld[ q�HC�*Z�[CLi[C\Mg|lRq�[ Z2��\MIKg _ � OPbx[
§�L�L4��[|L4Nj�K�jldq��¢[^])HClR[Cq+HC�´L4I¢NKq2[Cg)u�lR\ilRHCNjY�����q+HCL4lRIKq2IK��Li��[
��IKYRYRIcb�ldq��)��Ij\ig��

� à�ð�ñ9á k�� Q [Wß�u � å
®

ð�ñ�n
� nn

�
� e [Wß�u � å

®
à�ð�ñ ��� á�n

� nS
�

� z ��\i[�Þ
ð�ñ �u� k

� ^
� � � à�ð�ñ^á=� � �%ç à ® á

b���[ \i[)��\M[WÞ*lRJ�Li��[F[C\M\iIj\f����q�HCLildIjq�E)T���[F\M[CYRNKLildsj[)[^])HClR[Cq�H �
HC�+\isj[F\i[ Ji��YRL4lRq�����\MIKg L4�+ldJ|§�L�lRJhJM��Icb�qÐlRq �'ld�yEcå h E¢��ldq+HC[
b-[pNK\M[�Ijq�Yd�ÐlRq�L4[C\M[CJML4[ Z lRq L4��[9[CXP[CH LhIj��L4��[9[^])H ld[ q�HC�ÐIKq
L4�+[$JM��NKuP[�IK�"Li��[.ð�ñ)Z�ldJML4\MlRa���L4lRIKq�O�Njq�ZFq�IKL�IKqFlRL4J�Nja�JMIKYR��L4[
q�Ij\ig)NKYRlR�CNKLildIjq�Oyb-[)��NcsK[)\M[CJMHCNKYR[CZ°L4�+[FHC��\MsK[)lRq°�'lR�PE�å h JiI
L4�+NKL'L4��[�\M[CYRNKLildsj[x[I]|H ld[ q�HC�Vldq|L4��[�YRNKJMLMð�ñVa�ldq)lRJ'Z�[C§�q+[CZ)L4I
aP[���q�lRLm��E�T�����J�L4�+ldJ
HC��\MsK[UJM��Icb�J�L4�+[�[CXP[CH L$IK��L4�+[����$T�²
L4Nj�K�jldq��F[I])HClR[Cq�H �¢��Ij\$N��jldsj[Cq´a�lRq´\i[ YdNjL4lRsK[�LiI�L4�+[VYRNKJML.ð�ñ
a�lRq�E

T���[C\M[�NK\M[�Lmb-I g)NKlRq�HCIjq�Li\ilRa���LildIjq�JpLiI0Li��[*JM��JiLi[Cg)NKLildH
��q�H [C\ML4Njldq�Lm��NKJMJiI�HClRNKLi[CZUb�lRL4��Li��[�\M[CYRNKLildsj[�L4Nj�K�jldq��$[^])HClR[Cq�H �
HCIj\i\M[CH L4lRIKq�E
�'ld\MJiL]O]L4�+[�JiLiNKL4lRJML4lRHCNKYW[ \i\MIK\MJ'IKq|L4��[�§+L¦s�NjYd�+[���IK\
L4�+[�\i[ YdNjL4lRsK[U[I]|H ld[ q�HC�9HCIj\i\M[CH L4lRIKq9��NKH L4IK\$Ji��Ij��YRZ´av[�u+\iIju�NK�
�KNjL4[ Z9lRq�L4I�JM��JiLi[Cg)NKLildHV��q�HC[ \iLiNKlRq�L4lR[CJ�Ijq´L4��[�H IK\M\i[ HCLi[CZ�ð�ñ
Z�lRJiLi\ilRa���LildIjq�E T���[C\M[�lRJ�NKq�NjZ�Z�lRL4lRIKq�NjY$JM��JiLi[Cg)NKLildH´��q+HC[C\M�
L4Njldq�Lm�´Li��NKLfHCIjg)[CJf��\iIjg L4�+[|g)I�Z�[ Y¦��Ji[ Z*LiI9H NKYRHC��YRNKLi[hLi��[
\M[CYRNKL4lRsK[)[I]|H ld[ q�HC�2HCIj\i\M[CH L4lRIKq�E)T��+[*�	��

�����0_ � JMNKg)u�YR[�O
b�lRL4�°��ld�j�*£m� � NKq�Z2b�ldLi�2Li��[|q�IK\Mg)NKYRld� NKL4lRIKq*IK��Li��[)Z�ldXP[C\M�
[Cq�L-u�\MI�Z+��HCLildIjqpg)[CH���Njq�lRJig)J-L4NKrj[Cq���\MIKg Li��[�§�L�L4IVLi��[8ð�ñ
Z�lRJiLi\ilRa���LildIjqÐldq�Li��[�Z�NjL4NPO
ldJV��Ji[ ZÐNKJ�Ij��\Ua�NKJM[CYRlRq�[F��IK\�Li��[
\M[CYRNKL4lRsK[x[^])HClR[Cq+HC�UHCIj\i\M[CH L4lRIKq�E"�$Icb-[CsK[ \]OCIKLi��[C\'g)I�Z�[CYRJcO�YdlRrK[
L4�+[�YdIcb-[C\¦£m� � �8��

�����FJMNKg)u�YR[�IK\®�����������9NKYRJiI�g)NKLiH��|Li��[
Z�NjL4N�L4Ifs]NK\M��lRq��
Z�[C�j\i[ [CJ'NKq�ZhJiI�HCIj��YRZhNjYdJMI
�+NcsK[�aP[C[ qh�+Ji[ Z�E
T�I$NKH HCIj��q�L
��IK\�L4��lRJ'NKgha�ld�j��lRLm��O bx[xHCIjg|u+NK\M[�L4��[x\i[ YdNjL4lRsK[�[ ���
§�H ld[ q�HC��HCIj\i\M[CH L4lRIKq�J"��\MIKg IKLi��[C\
_ � g|I�Z�[ YdJ�L4I�Ij��\
a�NjJi[ YdlRq�[
g)I�Z�[CYmEh£mq2Li��[)bxIj\iJML
H NKJM[�OyLi��[)Z�lRXv[ \i[ q�HC[)��IK\ULi��[)a�lRq��¨a����
a�lRq*\M[CYRNKLildsj[�[^])HClR[Cq+HC�´HCIj\i\M[CH L4lRIKq´��NjHCL4Ij\
lRJ�NKu�u�\MIOß�ldg)NjL4[CYR�
[WÞ���NjY¦ldq�g)Nj�Kq�lRL4��Z+[|LiI´L4��[pJiLiNKL4lRJML4lRHCNKY¦[ \i\MIK\f��\MIKg L4��[F§�L]E
T���[ \i[ ��IK\M[�O¦LiIÐNKHCH IK��q�L)L4IÐg)I�Z�[CYRlRq��Ð��q�HC[ \iLiNKlRq�L4lR[CJFlRq�Li��[
\M[CYRNKL4lRsK[V[^])HClR[Cq�H �¯HCIK\M\M[CHCLildIjq�O+bx[hldq�H \i[ NKJM[�L4�+[hJM��JiLi[Cg)NKLildH
[C\M\MIK\�NKJMJiI�H ldNjL4[CZ¢b�ldLi�¯L4��[UH IK\M\i[ HCL4lRIKq¢a���N)��NKHCLiIK\�Ij� i ® E

T���[Fg)ldJML4Nj�9JM��a�Li\iNjHCLildIjq*JMH���[Cg)[)��JM[CZÐ��IK\ULi��ldJVNKq�NjYd��JMldJ
\M[CYRld[ J�IjqVL4�+[xNjJiJM��g)u�L4lRIKqVL4��NjLEå h�h3í Ij��Yd[ �KlRL4lRg)NKL4[-L4Nj�KJ�NKq�Z
î h
í Ij�Pg)lRJiLiNK�jJ���NcsK[�uPIKJMlRL4lRsK[°ÓAÔ,Õ�E�T���[�L4\M��[���\MNKH L4lRIKq)g)Nc�

0

0.2

0.4

0.6

0.8

1
�

0 π� /4
�

π� /2
�

3
�

π� /4
�

π�

PYTHIA (CTEQ5L), High ISR, Fit Normalizations        
�

Electron Monte CarloElectron Monte Carlo
∆φ [Radians]

�

R
el

at
iv

e 
E

ff
ic

ie
nc

y

Muon Monte CarloMuon Monte Carlo
∆φ [Radians]

�

R
el

at
iv

e 
E

ff
ic

ie
nc

y

0

0.2

0.4

0.6

0.8

1
�

0 π� /4
�

π� /2
�

3
�

π� /4
�

π�

] q�� j"i0/+!Mkb7=��*=ABF=r�*:X:r�*=ABFv&=��DB<=� ;\Kx%�,E��7=��,�� DH����AB&(�����8I AB� FCI Xv,�� r
��<=,�F=�[�	*:X?��7C� � �Wj.kb7=��I <=,�&(�[;�79��&(�`*+�[� F>FC%3,�)s�0DBAa@[� ��;�%���7"���
��7=�8DH��;�������*=ABF>79��;Z��&=��DB<C��%3KM%�F=��*:Xs�=� � F=AB��AB%3F9j`kb7C��� ,�,�%3,
*9��,�;�%3Fs��7=� ;���I <=,�&3� ;�ABF=�CABI:��������7=�`;��W�0��AB;���AaIO��D^� ,�,�%3,�%�Fs��7=��*=ABF
&_�0Da<C� ;�,�� ��<=,�FC� �vK ,�%3)���7=� � �Wj9kb7=�.;��W�0��Aa;���ABI:�0D9� ,�,�%3,�;cKx%�,\��7C� � �
��,���I %�,�,�� DH����� �?K ,�%3)�*=ABFv��%�*=ABF9j

aP[-JiIjg|[ b���NKL�Z�lRXv[ \i[ q�L]E"�vIK\�[Wß�NKg)u�YR[�O�lR��g)IKJML�Ij��L4��[-[Csj[Cq�L4J
H IKq�L4NjldqpNKL�YR[CNjJiL-IKq+[�o ��NKZ�\MIKq�O�Li��[Cq¢L4��[�Ó Ô,Õ Z�lRJiLi\ilRa���LildIjq
Ij��g)lRJiLiNK�jJ�g|Nc�¢av[Ua+ldNjJi[ Z9LiIcbxNj\iZ+J-uPIKJMlRL4lRsK[Us]NKYR��[CJ$a��¢L4��[
u+\i[ Ji[ q�HC[¢IK��NjHCL4�+NKY-Z�ldJMu�YRNKH [CZ0Li\iNjH�r�JVlRq0L4�+[9[ sK[ q�LiJ]E2�v��\i�
Li��[C\Mg)IK\M[�OyLi��[�a�lRNKJUlRq�ÓAÔ,ÕFg)Nc��Z+[CuP[Cq�Z�Ijq°Li��[FL4IjuvIjYdIj�K�
Ij��Li��[U[Csj[Cq�L�E�T�IFlRq�sj[CJML4lR�KNjL4[�NKq��puPIKJMJilRa�YR[fa�ldNjJ�lRq9Li��[ÒÓAÔ,Õ
Z+ldJML4\Mlda+��L4lRIKq)IK�Pg)ldJML4Nj�KJcO]b-[�[Wß�NKg)lRq�[CZ)_ � [Csj[Cq�L4J¦H IKq�L4Njldq��
lRq��¢g|lRJML4NK�jJ
lRZ�[ q�Lild§+[CZ*a��´g)NKLiH���lRq��pLi\iNjH�r�lRq���lRq���Ij\ig)NKLildIjq
LiIV_ � L4\M��L4�¢ldq���Ij\ig)NjL4lRIKq�E��+\MIKg³_ � JMNKg)u�YR[$LiIV_ � JiNjg|�
u+Yd[�OKLi��[f��\iNjHCLildIjq�IK�
YR[C�jldLildg)NjL4[�Ji[ HCIKq+Z�NK\M�)sK[C\ML4[�ß)L4NK�jJxLi��NKL
�+NcsK[)uvIjJilRL4lRsK[qÓEÔ0Õps]NK\Mld[ JU��\iIjg h E ê
�VLiI åKE h EF�+IK\Vg|lRJML4NK�jJ]O
Li��[´uPIKJMldLildsj[sÓ Ô,Õ ��\MNKHCLildIjq5s]Nj\ilR[CJF��\MIKg h E í�îÐL4I h E îCîPE�T�I
[ JiLildg)NjL4[VLi��[VuPIKJMJMlda�YR[V[ Xv[ HCL
IK�¦��JMldq+�pL4�+[Vb�\MIKq�����\MNKH L4lRIKq�J
b��+[Cq�uP[C\M��IK\Mg)ldq��Vg|lRJML4NK�VJi��a+L4\MNKHCLildIjq�Ocb-[$\M[CZ+I�L4��[
g)ldJML4Nj�
JM��a�Li\iNjHCLildIjqUldqhL4��[xZ�NKLiN$��JMldq+�$Z�lRXv[ \i[ q�L�NKJMJM��g)u�L4lRIKq�J�NKaPIK��L
Li��[$uPIKJMlRL4lRsK[�ÓEÔ0Õ���\MNKH L4lRIKqF��Ij\x�jI�I�ZFLiNK�KJ-NKq+Z�g)ldJML4Nj�KJcE
T���[
g)lRJiLiNK��JM��a�Li\iNjHCL4lRIKq���IK\MgV�+YdN à��cÞ
E.å�áiOx�K[Cq+[C\MNKYRld� [CZù��IK\FNjq
Nj\ia+ldLi\iNj\i�´��\MNKH L4lRIKqôò*IK���jI�I�ZÐLiNK�KJUb�lRL4�ÐuPIKJMldLildsj[�ÓAÔ,ÕFNKq+Z
Njq�NK\Ma�lRL4\MNK\M�*��\MNKHCLildIjq�4FIK��g)lRJiLiNK�KJhb�ldLi� uPIKJMldLildsj[pÓAÔ,Õ�O�ldJ
�jldsj[Cq9a��

å¼æ=æ k à�4 � å�á�n
à�4 � ò9á n å z{z �

4�à�4 � å�á
àT4 � ò9á n å z®n

� 4�n
à�4 � ò^á n å n=n �

4�à�4 � å�á
àT4 � ò9á n å nWz à � á

� ��Njq��KlRq���Li��[VuPIKJMldLildsj[èÓEÔ0Õh��\MNKHCLildIjq�J$��\MIKg g)lRJiLiNK��JM��a��
Li\iNjHCLildIjq¢NjXv[ HCL4J$avIjL4�¯L4��[Uq+IK\Mg|NjYdlR�CNjL4lRIKq9NKq�Z9L4�+[�Ji�+NKuP[�Ij�



å'î

L4�+[ôð�ñùZ�ldJML4\MlRa���L4lRIKq�E �
Icbx[ sK[ \]Oxb-[´NK\M[�IKq�YR�0H IKq�H [C\Mq�[CZ
NKaPIK�+LUL4��[FJM��NKuP[)��IK\ULi��ldJVNKq�NjYd��JMldJcEhT���[C\M[C��Ij\i[�OPav[ ��IK\M[Fbx[
HCIjg)u�NK\M[xLi��[�JM��NKuP[�IK�PL4��[�ð�ñ|Z�lRJiLi\ilRa���LildIjqh��JMlRq��UL4��[�JML4Njq��
Z�Nj\iZ5g|lRJML4NK�ÐJM��a�Li\iNjHCL4lRIKq5JiH��+[Cg)[¯L4I°L4��[´JM��NKuP[¯IKa�LiNKlRq�[CZ
��JMldq+�UNKYRL4[C\Mq�NjL4lRsK[�s]NKYR��[CJ���Ij\�L4�+[�uvIjJilRL4lRsK[°ÓEÔ0Õ���\iNjHCL4lRIKq+J]O�bx[
q�Ij\ig)NKYRlR�C[�L4�+[$Z�lRJiLi\ilRa���LildIjq�J�LiI���q�lRL�Nj\i[ NPE�T�IV[CJML4lRg|NjL4[�Li��[
JM��JML4[ g)NKL4lRH�[ \i\MIK\F��\MIKg g)ldJML4Nj��Ji�+a�L4\MNKH L4lRIKq�O-b-[�L4NjrK[�Li��[
ð�ñ�Z�lRJiLi\ilRa���LildIjq�JhH NKYRHC��YRNKLi[CZ s]Nj\i��lRq���L4�+[sòÐNKq�Z54ps�NjYd�+[CJ
lRq´�cÞ
E � b�lRL4�+ldq�Li��[ClR\$NjYdYRIcb-[CZ¯\iNjq��K[ J�NKq�Z´§+L$L4�+[Cg L4I�Li��[
����q�H L4lRIKq�NjY���Ij\ig ��Ij\$L4�+[�ð�ñ´Z�lRJiLi\ilRa���LildIjq�Ov�KlRsK[Cq´aP[CYRIcbVO+ldq
IK\MZ�[ \-LiIFg)ldq�lRg)ld� [UL4��[U[ Xv[ HCL�Ij��JML4NKLildJML4lRHCNjY^û���H L4��NjL4lRIKq�Jm�

� à�ð�ñ^á k�� Q [Wß�u � å
®

ð�ñ
� n

n �
� e [Wß�u � S à�ð�ñ ��� á n � � z à�ð�ñ9á �
� k ð�ñ�� � ^ à�í$á

}2[-L4��[ qhH NKYRHC��YRNKLi[�Li��[xg)NCß�lRgV�+g#Z�[Cs�lRNKL4lRIKqVav[ Lmbx[ [CqVLi��[
\M[CJM��YdL)��\MIKg�Li��[´Z�[ ��NK��YRL)g|lRJML4NK�ÐJM��a�Li\iNjHCL4lRIKq�JMH���[Cg)[¯NKq�Z
L4�+[h\M[CJM��YRL4JfIKa�LiNKlRq�[CZ*��\iIjg1s�Nj\i��lRq��pLi��[|uvIjJilRL4lRsK[*ÓAÔ,Õ|��\iNjHC�
L4lRIKq+J]E�T���ldJ|g)N�ß�lRgV��g Z�[ s�lRNKLildIjq�ldJ|NKJMJMld�jq�[CZ�NjJVL4�+[pJM��JM�
L4[ g)NKL4lRHU[C\M\MIK\-IKq¯L4��[�ð�ñ¢Ji��Njuv[f��\MIKg g|lRJML4NK�)JM��a�Li\iNjHCL4lRIKq�E

T���[$a�lRq���a�����a�lRq�HCIjq�L4\Mlda��+L4lRIKq�LiIVL4�+[
Z�Ij��a�YR[C��L4Nj�nð�ñFZ�ldJM�
L4\MlRa���L4lRIKq*��\iIjg u+\iIjg|u+L$H���Nj\ig ldJ�[CJML4lRg)NKLi[CZ�u�\MlRg|Nj\ilRYR�¢��JM�
lRq��$_ � ECT���[�Icsj[C\MNKYRY�NKg)Ij��q�L4J�Ij�Wu�\MIKg)u�L�H��+NK\Mg NKq+ZsÝ Ým�¢¡ ¡
Z�Ij��a�YR[$L4Nj�KJxNK\M[�[CJML4lRg)NKL4[ Z�a��)HCIKg)u�Nj\ilRq��ULi��[$\M[CYRNKLildsj[�\iNjL4[
IK�vIKa�LiNKlRq�lRq��fN
Z�Ij��a�YR[C��L4Nj�K�K[ Z	Ý Ý�_ � [CsK[ q�L�LiI�Li��[�\MNKL4[ J'��IK\
Z�Ij��a�YR[C��L4NK�j�KlRq���¡ ¡�NKq�ZìÝ Ý��p¡ ¡�_ � [ sK[Cq�LiJ]E�T���lRJxNju�u�\MIKNjH��
[CJML4lRg)NKLi[CJ$Li��NKL ® E ê í à�öPE h3í á'Ij��Li��[�LiNK�Fu�Njld\MJ�lRq´L4��lRJ$JMNKg)�
u�YR[pH IKg)[p��\MIKg ¡ ¡�u+\iI�Z���H L4lRIKq ��Ij\V[ Yd[ HCL4\MIKq à�gV��Ijq�á$Z�NKLiNPO
NKq+Z åKE é3í Ij�xLi��[�LiNK��u�Njld\MJUlRq�avIjL4��L4�+[�[CYR[CH L4\MIKqÐNKq�Z�Li��[
gV�+IKq°JiNjg|u+Yd[ J�H IKg)[CJU��\MIKg Ý Ý®�?¡ ¡�u�\MI�Z���HCLildIjq�EhT���[vð�ñ
JM��NKuP[���IK\hL4��[Å¡ ¡�Njq�Z«Ý ÝN�5¡ ¡UHCIKq�Li\ilRa���LildIjq�JVlRJV[ JiLildg)NKLi[CZ
a��ÐNKu�u�YR��ldq+��L4��[9g)[CNjJi��\M[CZ�\M[CYRNKLildsj[�L4Nj�K�jldq��*[^])HClR[Cq�H �ÐNKJ
N°����q�HCLildIjq5Ij�.ð�ñ L4I°L4�+[9�j[Cq�[ \iNjL4Ij\VYR[CsK[ Yg¡ ¡VNjq�Z Ý Ý	�r¡ ¡
ð�ñUZ�lRJiLi\ilRa���LildIjq�J]E
T���[-\i[ Ji��YRL4lRq���[ JiLildg)NjL4[CZVHCIKq�LiNKg)ldq+NKL4lRIKq
��\MIKg u+\iIjg|u+L|H��+NK\Mg�L4I�Li��[�Z�Ij��a�YR[C��L4NK�¨ð�ñ0Z+ldJML4\Mlda+��L4lRIKq
lRJ|JM��Icb�q lRq0�'lR�PEEå�åjE�T��+[¢JM��JiLi[Cg)NKLildH¢[C\M\iIj\VIKq5L4��lRJ)HCIj\i�
\M[CHCLildIjq¢lRJ�[ JiLildg)NKLi[CZ¯a��puP[C\M��IK\Mg)ldq��)JM[Csj[C\MNKYyH���[CH�r�J�Ijq9Li��[
Z�NjL4NPEx¥-q�[-H���[CH�rflRq�sjIKYRsK[ J�H IKg)u�NK\MlRq���L4�+[�ð�ñ�JMuP[CHCLi\i�+g#��IK\
Z�Ij��a�YR[C��L4NK�j�K[ Z9[ sK[ q�LiJ$lRq�b���lRH��´L4��[hldq�s]NK\MlRNKq�L�g)NKJMJ�IK�¦Li��[
L4\MNKH�r�Jx��IK\-[CNKH��pL4NK�hldJ��j\i[ NKL4[ \�L4�+NKq ® `-[C�8Þº¡�n�L4I|L4��[�JMuv[ HC�
L4\M��g b���[ q0aPIKL4�0L4NK�jJV��Ncsj[�NKq0ldq�s]NK\MldNjq�L�g)NKJMJhYR[CJMJVLi��NKq
® `-[C�8Þº¡�n�E�T��+[U��IK\Mg|[ \�JMNKg)u�YR[UldJ�[ q���Njq�HC[ Z9lRq Ý Ý�HCIjq�L4[Cq�L
\M[CYRNKL4lRsK[´LiI�u�\MIKg)u�L�H���Nj\ig�O�b���lRYd[�Li��[�YRNKLiL4[C\¢JiNjg)u�Yd[´�+NKJ
N°�K\M[CNKLi[C\)HCIjq�L4\Mlda��+L4lRIKq0��\MIKg u+\iIjg|u+L|H��+NK\Mg´E ��IKL4��JM��a��
JMNKg)u�YR[CJf��NcsK[|��NK\f��[ bx[ \�JML4NjL4lRJiLildH JfL4��Njq2Li��[)g|Njldq°JMNKg)u�YR[�E
T���[.ð�ñ)JM��NKuP[CJxIK�yL4��[ Ji[$LmbxI�JM��a�JMNKg)u�YR[CJ�NK�K\M[C[�b�lRL4�+ldq�Li��[
JML4NKLildJML4lRHCJhIK��L4�+[�JiNjg)u�Yd[ J]O�JM���K�j[CJML4lRq��´N´q�[C�jYdlR�KlRa�YR[�HCIjq�L4\Mld�
a���LildIjq���\MIKg�u�\iIjg)u�L�H���Nj\ig�E�G$qFNKYRL4[ \iq+NKL4lRsK[�[ JiLildg)NjL4lRIKqFIK�
L4�+[�u�\MIKg)u�L
H��+NK\Mg H IKq�L4\Mlda+��L4lRIKqUH NKqUaP[�IKa+L4NKlRq�[ Z�a��
§�LiL4lRq��
L4�+[�L4Nj��g|NjJiJ"Z+ldJML4\Mlda+��L4lRIKqULiI�L4[Cg)u�YRNKLi[�JM��NKuP[CJ
Z+[C\Mldsj[CZf��\iIjg
Ý Ý�[ sK[Cq�LiJvà�ldq�H Yd�+Z�ldq+�pL4Nj�KJ
IK�¦JM[CHCIjq�Z�Nj\i�9H���NK\Mg)[CZ´g)[CJMIKq+J(á
NKq+Zp¡ ¡x[CsK[ q�L4JcE�T��+[
\M[CJM��YRL4J�IK��L4��[ Ji[�§�L4J�JM���K�j[CJMLxN|u�\MIKg)u�L
H���Nj\ig�HCIjq�LiNKg)lRq�NKLildIjq�\iIj���K�+Yd�|NV��NjHCL4Ij\�Ij�"LmbxIhYdNj\i�j[C\�Li��NKq
L4�+[F_ � [ JiLildg)NKLi[CJcOyNKYRL4�+IK���j�2JML4lRYdY¦N¯\M[CYRNKLildsj[CYR�´Jig)NKYRY¦HCIjq��
L4\MlRa���L4lRIKqFNjL8�KExå í ��IK\xL4��[$[CYR[CHCLi\iIjqFZ�NKLiNUNKq�Zôå � E �3í ��IK\�Li��[

gh��IKq´Z+NKL4NyE�G$J
N�\M[CJM��YdL
IK�'L4�+[VZ�lRXv[ \i[ q�HC[ J
aP[CLmb-[C[ q´L4��[ Ji[
Lmb-I�NjYdLi[C\Mq�NKLi[p[CJML4lRg)NKLi[CJ|IK��Li��[pu�\MIKg)u�L|H���Nj\ig HCIjq�Li\ilRa����
LildIjq2Njq�Z°L4��[)_ � g|[ L4��I�ZÐ��JM[CZ°L4I9Ji[ LfL4��[Fq�Ij\ig)NjYdlR�CNjL4lRIKq
Ij��IK��\|u�\MIKg)u�LhH���NK\Mg HCIK\M\M[CHCLildIjq�O�bx[¢Ji[ LhLi��[9Ji��JML4[Cg)NjL4lRH
[ \i\MIK\fIjq°Li��[�u�\MIKg)u�LUH��+NK\Mg HCIj\i\M[CH L4lRIKq°[WÞ���NjY¦L4I�Li��[�JMld� [
Ij��Li��[UHCIj\i\M[CH L4lRIKqplRq¯[CNjH��¢a�lRq�E

1

10

10 2

10
� 3

�

0
�

30
�

60
 

90
¡

120
�

150
�

180
�

1

10

10
¢ 2

10 3
£

0
¤

30
�

60
 

90
¡

120
¢

150
¢

180
¢

Electron Data
¥
Electron Data
¥
Electron Data
¥
Electron Data
¥ ∆φ [Degrees]

T
ag

 P
ai

rs
 p

er
 6

o

Data

Electron Data
¥

Prompt Charm + Prompt Charm Background
¦
Bottom + Prompt Charm Background
§

Muon Data
¨
Muon Data
¨
Muon Data
¨
Muon Data
¨ ∆φ [Degrees]

T
ag

 P
ai

rs
 p

er
 6

o

               1994-1995 (90
© -1pb)ª

«­¬{®Z¯
°H°I±­²�³V´\´�µ·¶·¸O¹xºM¶·´�»�µ·³­ºM¼J´\½H¾¿¶·³E´\À?ºÂÁÂÃ!ÄHÅ·½HÆVÇE»h¾�Å·½I¹È»E¸OÅ·´�Á�¶
É É ¼EÅ·½�»EÆVÁ�¶·¸O½HÇËÊ�¶·³E´h³­ºM¶·Á�³V´�»uºÂÅ·´!ºIÌYºÂÇE»Í¹�ÆEÎO¶·¸O¼EÎO´�ÏÐ³E´!ºÒÑ!Ó�Ô?ºÒÑ�½HÅ
Ê}Õ Õ�ÖxÕ ÕYºMÇE»×Õ ÕØÖ É É Ì�¼VÅ·½�»EÆVÁ�¶·¸O½HÇ�Ê�¶·³V´Zµ·½HÎO¸O»ÍºÂÅ·´!ºIÌ·¯@²�³E´T¼J½I¸ÙÇ!¶·µ
Ú ¸Ù¶·³Û´�Å·Å·½HÅ�À­ºMÅ·µ�µ·³E½ Ú ¶·³E´Z»­ºM¶^ºH¯

ÜZÝ
ÞYßuàâá�ã�äæå�ãèçÛéDã�ÞIê�ë�ç×ê
Þ^ë�Þ^ìèí�á î
ÞYë�Ý
Þ�ìèÞ^ãèá êDé
äæå­ïIçæî�ëÂìèá ð
ñ é
ëÂá�çæîóò[ì�çVíôã�ÞIõEéDÞ^î�ëÂá�äæåöê
çæé ñ å Þ%ëÂäV÷æã�ø�ù\äVã�ÞIêxçæîóÞ^ú�äæí�á�î
á îD÷
ßËàûÞ^üæÞIî�ëÂãvá îxýZÝDá ï{Ýóë·ýØç�ë�äæ÷VãþäæìèÞ�á�ê
ÞIîEë�á ÿDÞ^ê#ë�çhïIçæí�Þ�ò[ìèçæí
ë�Ý
Þ�ã�äVí�Þ��ôêDÞ^ï^ä����öýØÞ�ê
ÞIëÂÞIì�í�á�î
Þ�ëÂÝ
äVëYäæò[ëÂÞIìYí�á ãèëÂäV÷óãèé ñ ð
ë�ì�äVï^ë�á çVî����
	?ø �
� çæòYë�Ý
ÞÍë�äæ÷Vã#ìèÞ^í�ç�üæÞIê ñ �ËëÂÝ
Þ����vÞ��������
í�äVã�ã ï^é
ë ýØÞIì�Þxò[ìèçæí ãèÞ^õ�é
Þ^î�ë�á äVåþëÂäV÷��
äVá ìèã�ø��¿é
ìèëÂÝ
ÞIì�í�çæìèÞ��
éDã�á�î
÷�ß�çæî�ë�Þ×à äVì�å�çÛá ëZýväæãZäVå ãèç êDÞ^ëÂÞIì�í�á�î
Þ^ê�ë�Ý
äæëZò[çVìvÞIüæÞIì��
�! 
 í�á�ã�ë�äæ÷VãþìèÞ^í�ç�üæÞIê ñ ��ë�Ý
Þ"�#�vÞ��"�Vï��%í�äæãèãþï^éDë$�Vì�çVé
÷æÝDå%�
�?ø & � Þ^üVÞ^î�ëÂãCì�ÞIíÛäVá îDÞ^ê�á�î�ëÂÝDá ã ã�äVí'�
å Þ��(�Eá�Þ^å�ê
á�î
÷�äVîYÞ�)�ï^á�Þ^îDï��
ò[çVìTëÂÝDá ã%ï^é
ë çæò*�,+Vø �
��ø.-·î�ë�Ý
ÞhêDäæëÂä
�JäVò[ëÂÞ^ì í�á ãèëÂäV÷×ã�é ñ ëÂìèäæï^ð
ë�á çVî��DëÂÝ
Þ/���vÞ���������á�î�ü�äæìèá äVîEë�íÛäVã�ã ï^é
ë�ì�ÞIíÛç�üVÞ^ã0&
+ � ë�äæ÷æã
ò[ìèçæí ë�Ý
Þ�Þ^å�Þ^ïIëÂìèçæîâãèäæí'�
å�Þ�äæî
ê1	
�32Íë�äæ÷æã�ò[ìèçæí ë�Ý
Þ�íhé
çVî
ãèäæí'�
å�ÞEø�4 ã�á�î
÷�ëÂÝ
ÞYî�é
í ñ ÞIì�ã\ê
ÞIì�á�üæÞIêóò[ìèçæí ëÂÝ
Þ$ßuàâä ñ ç�üæÞ��
ë�Ý
á�ãCí�Þ^äVî
ã@ë�Ý
äæëCçæò�ëÂÝDÞþëÂäV÷æãCì�ÞIíÛç�üVÞ^ê ñ � ë�Ý
Þþá�î�ü�äæìèá äVîEë@íÛäVã�ã
ïIé
ë$� � �
�öø � Þ^å�Þ^ïIëÂìèçæî äæî
ê � 	
	öø  íhé
çVî ëÂäV÷æã�ïIçæí�Þ×ò[ì�çVí ãèÞ^ð
õ�é
ÞIî�ëÂá�äæå�ê
çVé ñ å�Þ�ëÂäV÷5�
äVá ìèã6�Jäæî
ê�äVî�Þ^ãèëÂá�íÛäVëÂÞIê7�öø �×Þ^å�Þ^ï^ë�ì�çVî
ãèÞ^õ�é
ÞIî�ëÂá�äæå\ëÂäV÷8�Däæá�ì�ã�äæîDê:9?ø%+óíhéDçæîËã�ÞIõEéDÞ^î�ëÂá�äæå\ëÂäV÷;�
äæá�ì�ã
ìèÞ^í�äVá îûá î ë�Ý
Þ×ê
äVëÂä�äæò[ë�Þ^ì�ë�Ý
á�ã�ï^é
ë�ø×ÜZÝ
Þ=<#>ûê
á�ã�ë�ì�á ñ é
ë�á çVî
çVò�ëÂÝDÞÛãèÞ^õ�é
ÞIî�ëÂá�äæå ëÂäæ÷��
äVá ìèã á�ã$äæå�ã�ç�ê
ÞIëÂÞ^ìèí�á îDÞ^êÍéDã�á�î
÷�ßuà
ë�ç ñ Þ#ývÞ^å�åØê
ÞIã�ïIì�á ñ Þ^ê ñ ��ë�Ý
Þ?�öçæãèá�ëÂá�üæÞ#ÝDäæå�òvçVòZä:�väæéDã�ãèá äVî
êDá ãèëÂìèá ñ é
ëÂá�çæîËýZá ë�Ýuäûí�Þ^äVîâçæò�@^ÞIì�ç�äæî
êËä�ýZá�ê
ë�ÝuçVò  ø � �3�
ìèäæêDá äVî
ã�øâÜ çûïIçæìèì�ÞIï^ëÛò[çæì×ë�Ý
Þ�ã�ÞIõ�é
Þ^î�ëÂá�äæåZêDçæé ñ å�Þ�ëÂäV÷ûïIçæî
ð
ë�ì�á ñ é
ë�á çVî á îûëÂÝ
Þ×êDäæëÂä
�­ývÞ�ëÂä
AVÞ�ëÂÝ
Þ×ÞIã�ë�á í�äæë�Þ^ê î�é
í ñ Þ^ìYçVò
ãèÞ^õ�é
ÞIî�ëÂá�äæåDêDçæé ñ å�Þ�ë�äæ÷Vã6�!ýZá ë�Ý#ä�Ý
äVå ò[ðB�väæéDã�ãèá äVî×ê
á�ã�ë�ì�á ñ é
ë�á çVî



� �

äæãvê
ÞIã�ïIì�á ñ ÞIêxä ñ ç�üæÞ���äVî
êxãèé ñ ëÂìèäæïIëþë�Ý
Þ^íôò[ìèçæí ëÂÝDÞ"<#> ñ á�î
ã
á�î ëÂÝ
Þóê
äæë�äöø�ÜZÝ
Þóã���ãèëÂÞIíÛäVëÂá�ïxÞ^ìèìèçæìYçæîâëÂÝ
á�ã ïIçæìèì�ÞIï^ë�á çVîûá�ã
ãèÞ^ëZÞ^õ�é
äVå­ëÂç�ëÂÝDÞYã�áC@^Þ$çæò ëÂÝDÞYï^çæìèìèÞ^ï^ë�á çVîCø

D'EGF.HJI
K�L*M/HJNBOQP!HJR
S
OQHJT�I8K�I,U;VWT�X#X�Y
I�OQN

� á�÷æéDì�Þ � ��ãèÝ
ç�ýZã$ëÂÝ
Þ×ÿ
îDäæåZ�?ï^çVì�ìèÞ^ïIëÂÞ^ê�ëÂäV÷�<#>�ê
á ãèëÂìèá ñ é
ð
ëÂá�çæî[��á�î
ï^å�é
ê
á�î
÷�ã\��ã�ë�Þ^í�äæë�á ï×ÞIì�ìèçæìèã�ø Ü ç�ç ñ ë�äæá�î�ë�Ý
á�ãhê
á�ã�ë�ì�á�ð
ñ é
ë�á çVî�� ëÂÝDÞóïIçæî�ëÂìèá ñ é
ëÂá�çæî
ã ò[ì�çVí ì�ÞIã�á�ê
é
äVåþãèÞ^õ�é
Þ^î�ë�á äVå ãÛäæî
ê
�
ìèçæí'�
ëYï{Ý
äVì�í äæìèÞ×ì�ÞIí�ç�üæÞ^êûò[ìèçæí ë�Ý
Þxí�á�ã�ë�äæ÷æð ãèé ñ ëÂìèäæïIëÂÞIê
ê
á�ã�ë�ì�á ñ é
ë�á çVî
ã�ø@ÜZÝDÞ^î×ëÂÝDÞTì�ÞIå äVëÂá�üæÞZÞ()ÛïIá ÞIî
ï��Ûï^çVì�ìèÞ^ïIëÂá�çæî
ã�êDÞ^ð
ìèá üVÞ^êhá�î^]
Þ^ïIëÂá�çæî^-_-_-`� äæìèÞØä3�a�
å�á ÞIêCø`]��EãèëÂÞIí�äæëÂá�ïvÞ^ìèì�çVì�ã ò[ì�çVí
ëÂÝDÞÍü�äæìèá çVé
ã#ïIçæìèì�ÞIï^ë�á çVî
ãxäæìèÞ�ïIçæí ñ á î
ÞIê á�î õ�é
äæê
ìèäæë�é
ìèÞ�ëÂç
÷æá�üæÞ%ëÂÝDÞ%ë�çæë�äæå­ã\�EãèëÂÞIí�äæëÂá�ï%Þ^ìèì�çVì�ø@ß�á�ã�ë�äæ÷Ûã�é ñ ëÂìèäæï^ë�á çVîó÷Vá üVÞ^ã
ëÂÝDÞþå�äæìè÷æÞ^ãèë­ï^çVî�ëÂìèá ñ éDëÂá�çæîYëÂç ëÂÝ
ÞØã���ãèëÂÞIíÛäVëÂá�ï�Þ^ìèìèçæì�øöÜZÝ
Þþÿ
îDäæå
ï^çVì�ìèÞ^ïIëÂÞIêuë�äæ÷b<#>uêDá ãèëÂìèá ñ é
ëÂá�çæîc�
ìèç�ü�á ê
ÞIã×ä í�Þ^äæãèé
ìèÞ^í�Þ^î�ë
çæòhëÂÝ
Þ1�ed �f<�> ê
á ãèëÂìèá ñ é
ëÂá�çæî ýZÝ
Þ^ìèÞ�ë�Ý
Þ1�g�
ìèç�ü�á êDá î
÷
ëÂÝDÞ�ë�ì�á�÷æ÷VÞ^ìÛÞ^å�Þ^ïIëÂìèçæîihÐíhé
çVî�j�Ý
äæã/kmlen � &po  �vÞ����æï�äæî
ê
q r`q�s � o  h  o �
j_�EäVî
ê�ëÂÝ
ÞYçVëÂÝ
ÞIìt� Ý
äæã�kal;nu+�o 	��vÞ��"�VïYäæî
ê
q r`qWs � o  �þýZá ë�Ý äb<�> ìèÞ^ãèçæå�é
ëÂá�çæîËçæòW�po �3�,v ø ÜZÝ
á�ã#ê
á�ã�ë�ì�á�ð
ñ é
ë�á çVîÍïIäæî ñ Þ ïIçæí'�
äVì�ÞIê�ëÂç#÷VÞ^î
ÞIì�äVëÂçVì�ð å ÞIüæÞIåw<�>Íê
á ãèëÂìèá ñ é
ð
ëÂá�çæîDã�ò[ìèçæí ß�çæî�ëÂÞ#à äVì�å�ç×ëÂÝDäæë�ÝDä�üæÞ ñ ÞIÞ^î�ïIçæî�üæçVå éDëÂÞ^ê�ýZá�ëÂÝ
äi�väVé
ãèã�á�äæî ìèÞ^ãèçæå�é
ë�á çVî ò[é
î
ïIëÂá�çæî ëÂçâäVï^ïIçæé
î�ë#ò[çVì�çæé
ì�<#>
ìèÞ^ãèçæå�é
ëÂá�çæîCø�� á�î
äæå�å%���Eá ÷Vî
çæìèá�î
÷ ë�Ý
ÞYãèíÛäVå å­êDá%xöÞ^ìèÞ^î
ïIÞ$á î r äVï^ð
ï^Þ(�
ëÂäVî
ï^Þ ñ ÞIë·ýØÞIÞ^î�ë�Ý
ÞhÞIå ÞIï^ëÂìèçæîÍäæî
ê�í é
çæî�ãèäæí'�
å�Þ^ã��Jë�Ý
Þ^ãèÞ
ë·ývçxê
á�ã�ë�ì�á ñ é
ë�á çVî
ã�ïIäæî ñ Þhï^çVí ñ á�î
ÞIê�ëÂçx÷Vá üVÞYëÂÝ
Þ ç�üæÞ^ìèäæå�åy�
Ý
äVê
ì�çVî;<�>ûê
á�ã�ë�ì�á ñ é
ë�á çVî��@ã�Ý
ç�ýZî á�îb� á ÷Vé
ì�Þ � 9öøxÜCä ñ å Þ?-_-_-
ã\�¿ÞIï^á�ÿ
Þ^ãZë�Ý
Þ$ï^çæìèìèÞ^ï^ë�Þ^êóò[ì�äVï^ëÂá�çæîóá î�Þ^äVï{Ý?<#> ñ á î�äæã\ývÞ^å�å­äæã
ëÂÝDÞ ñ ì�ÞIä
A�ê
ç�ýZîóçæò@ë�Ý
ÞYã\�EãèëÂÞIí�äæëÂá�ïYÞ^ìèìèçæìèãØò[çVìZÞ^äæï{Ý ñ á�îCø

�Dìèçæí ë�Ý
Þ ï^çVì�ìèÞ^ïIëÂÞ^ê ê
äæë�ä,� ývÞûïIäæî äæå�ãèçuïIäæå�ï^é
å�äæë�Þûë�Ý
Þ
ò[ìèäæï^ë�á çVî çæòÛëÂäæ÷z�Däæá�ì�ã�á�î ëÂÝ
Þe{ ëÂç�ýväæìèê
ã\|uìèÞ^÷Vá çVî�� ê
Þ^ÿDî
Þ^ê
ñ ��<#> s �  ,v øóÜZÝ
á�ãhò[ìèäæïIëÂá�çæî á�ãhçæò\á�î�ëÂÞ^ìèÞ^ãèë ñ Þ^ï^äVé
ãèÞ5<#>
�
ìèç�ê
é
ï^ë�á çVî�á îÍëÂÝ
Þ;{ÒëÂç�ýväæìèê
ã\|ÛìèÞ^÷Vá çVî�á ã ê
çæí�á�î
äæë�Þ^ê ñ �óë�Ý
Þ
Ý
á�÷æÝ
ÞIìZçæìèê
Þ^ì}�
ìèç�ê
é
ïIëÂá�çæî�ê
á�äæ÷æìèäæí�ã�ø�ÜZÝDÞYëÂç�ýväæìèê
ã\ò[ì�äVï^ëÂá�çæî
�
ìèç�ü�á ê
ÞIã�äóã�á�î
÷æå�ÞhÿD÷æé
ìèÞhçVò�í�Þ^ìèá ë ëÂç�á î
êDá ïIäæëÂÞ ì�ÞIå äVëÂá�üæÞ ã�áC@^Þ
çæòDëÂÝ
Þ\ï^çVî�ëÂìèá ñ éDëÂá�çæîhò[ìèçæí�~Dä�üæçæìCÞ^ú�ï^á�ëÂäVëÂá�çæî äæî
ê ÷æå�é
çæî�ã\�
å�á ë�ð
ëÂá�î
÷?ø@Ü ç�äVï^ï^çVé
î�ë�ò[çæìØï^çæìèìèÞ^å�äæëÂÞIê ã\��ã�ë�Þ^í�äæë�á ï�Þ^ìèì�çVì�ã��HýØÞ�ï^äæå�ð
ï^éDå äVëÂÞZëÂÝDÞTëÂç�ýväæìèê
ã�ò[ìèäæï^ë�á çVî�ò[çæì�çVé
ì�ê
äVëÂä ñ � ÞIã�ãèÞ^î�ë�á äVå åC��ìèÞ^ð
�öÞ^äæë�á îD÷xëÂÝ
Þ äæî
äVå%��ãèá ã�ýZá ë�Ý�ë·ýØç?<�> ñ á�î
ã%á îDã�ë�Þ^äæê�çVò ëÂÝ
á�ì�ëZ���
äæîDê�ëÂÝ
ÞIîÍë�ä
A�á îD÷#ëÂÝDÞ ìèäæë�á çxçVò�ëÂÝ
Þ�{ ë�ç�ýØäVì�êDã�| ñ á�î�ç�üVÞ^ì�ë�Ý
Þ
ëÂçVëÂäVåÒø��DçVì ë�Ý
ÞZÞ^å�Þ^ïIëÂìèçæî ê
äæë�ä,��ývÞØç ñ ëÂäVá îÛä$ëÂç�ýväæìèê
ã ò[ì�äVï^ëÂá�çæî
çæò
�3��o 2}� � o 9,h��_���(��oJj��5��o �,h����w����oJj_��øw�¿çæìØíhé
çVî×ê
äæë�ä,�æýØÞTç ñ ð
ëÂäVá î#ähëÂç�ýväæìèê
ã�ò[ìèäæïIëÂá�çæî×çVòw�
��o &0� � oJ+
hZ�����(��oJj��?9po�+3hZ���`�_��oJj_��ø
ÜZÝ
ÞÛÞ^å�Þ^ïIëÂìèçæîÍäVî
êÍí é
çæîûãèäæí'�
å�Þ^ã%äæìèÞ ïIçæí ñ á î
ÞIêÍë�çó÷Vá üVÞ ä
ëÂç�ýväæìèê
ã×ò[ìèäæïIëÂá�çæîËçæòW�
2po 2?� � o  hZ�����(�$j.�c9po � hZ���`�_�$j���ø Ü äæð
ñ å�Þt-Z� ã�Ý
ç�ýZãZë�Ý
ÞYé
î
ïIçæìèì�ÞIï^ë�Þ^ê#î�é
í ñ ÞIìZçæò ëÂäV÷^�Däæá�ì�ã\á�î�ë�Ý
Þ
{ ë�ç�ýØäVì�êDã�| äæîDê�{ ä�ývä���| ñ á î
ã�á�î ëÂÝDÞ�ê
äVëÂä äVî
ê ÷Vá üVÞ^ã#ë�Ý
Þ
ï^çVì�ìèÞ^ïIëÂá�çæî
ã�ä
�a�
å�á�Þ^ê�ëÂç#ç ñ ë�äæá�î�ëÂÝ
Þ ÿ
î
äæå î�é
í ñ Þ^ì�øvÜ ä ñ å�Þ��
ñ ìèÞ^ä3AEã$ê
ç�ýZîûëÂÝDÞ×ï^çæî�ë�ì�á ñ é
ë�á çVî
ã$ëÂç�ëÂÝ
Þ×ã\��ã�ë�Þ^í�äæë�á ï�é
îDï^Þ^ìèð
ëÂäVá î�ëZ�xçVîóë�Ý
ÞYëÂç�ýväæìèê
ã\ò[ìèäæï^ë�á çVîCø

0
�

0.025
�

0.05
�

0.075
�

0.1
�

0.125
�

0.15
�

0
�

30
�

60
�

90
�

120
�

150
�

180
�

-0.02
0
�0.02

�

0
�

30
�

60
�

90
�

120 150 180

F
ra

ct
io

n 
pe

r 
6o

Electron data 
�

:
Fraction with ∆φ < 900:

29.8 
�

±�  1.3 (stat.) ±�  2.9 (syst)%

Trigger B: p
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T >�  14 GeV/c, |η� | <�  1
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T > 7.5 GeV/c, |η� | < 1
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T >�  7.5 GeV/c, |η� | <�  1
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«O°5­Ä¦×¯t¦×ºMÇEÄ�ºÂÇE½��=Í
¯C¨YºÂµ·½IÇw��ºMÇE» ®Z¯tÏ­¸Ù»V½HÎõ�w�ª¨vÆEÁèÎ ¯ÄÍ
³!Ó!µ^¯
@ ã ó ã ��� Õ(× Ê·° Õ(Õ �HÌ·¯

«õ�5­ÄË�¯�ÜvÎOÀ?º.IÒºÂÅþ´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ýö´è¶·¶^¯ @ Ä�î�ï �D°$�I°YÊ·° Õ$Õ °HÌ·¯
« Ô ­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯�Ý¿´�¶·¶^¯
ó À � ×_Ð$Ð Ê·° Õ$Õ(Ô Ì·¯
« Ö ­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯�Ý¿´�¶·¶^¯
ó À ��� Ô$Õ(Ó Ê·° Õ$Õ(Ô Ì·¯
« × ­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯�Ý¿´�¶·¶^¯
ó î �D° Öm× °�Ê·° Õ$Õ(× Ì·¯
« Ó ­ÄÞv¯�ÜØÁ�½Hµ·¶^ºv´è¶�ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ï�´èÑö¯ M ï�î � Ðm× � Ð$Ð�× ÊZ� Ð$Ð �HÌ·¯
« Ø ­ É ¯6ÜvÀ­ºMÁ�³V¸
´�¶ ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ï�´èÑö¯6Ý¿´�¶·¶^¯�ó å � Ô(×_Ö�Ù Ê·° Õ$Õ(× Ì·¯
« Ù ­ÄÌ ¯ÀÜØÀEÀJ½H¶·¶�´è¶�ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ï�´èÑö¯6Ý¿´�¶·¶^¯ ôPî � ×�ÐmÓ(Ù ÊZ� Ð$Ð(Ð Ì·¯
« Õ ­ÄË�¯�ÜvÎOÀ?º.IÒºÂÅþ´�¶�ºÂÎ ¯õ�æÿD¯pÍJ³!Ó!µ^¯ V ïPÀ � Ö °$Ê·° Õ(Õ_Ö Ì·¯
«O° Ð ­ÄÌ ¯ÀÜØÀEÀJ½H¶·¶�´è¶�ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ýö´�¶·¶^¯ @ åPô óa��� Ó_Ö ÊZ� Ð$Ð(Ð Ì·¯
«O°H°5­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯ M î�ã �D° Ð�× °YÊ·° Õ(Õ$Ó Ì·¯
«O°$�5­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯ M î�î ��� ×�ÖmÓ Ê·° Õ(Õ$Ø Ì·¯
«O° Ô ­Ä¦×¯`Ë�ºMÁ�Á�¸ ºÂÅ·¸vºÂÇV»;Í
¯P¨YºMµ·½HÇ
��ÍJ³!Óæµ^¯wÏ­´�Ñ¿¯�Ýö´è¶·¶^¯ ô�õ �@°$�$� Ð$Ð�Ô

ÊZ� Ð$Ð �HÌ·¯
«O° Ö ­þ«þ¯�§YºMÎ�°è´�Çw��� ¯�¦Y¯��Z´�ÆEÇVÄm� ºMÇE»�Þ\¯�¦×¯ É Á�½H¶·¶��*ÍJ³!Ó!µ^¯[Ï­´�Ñ¿¯

M Ä óa�D° Ó(Ô °YÊ·° Õ(Ù$Ô Ì·¯
«O° × ­ Êv¯�Ý�¯�Ì¿´�Å·ÄH´èÅØ´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯6Ýö´è¶·¶^¯ ô�ï � Ö � Ô °YÊZ� Ð$Ð °HÌ·¯
«O° Ó ­ÄÞv¯�ÜØÁ�½Hµ·¶^ºv´è¶�ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ï�´èÑö¯ M ï�õ � ÐmØ � Ð$Ð(Ö ÊZ� Ð$Ð(Ö Ì·¯
«O° Ø ­þ²�¯ É I�½Iµ·¶·Å^ºÂÇV»ûºMÇE»�¦×¯
Ì¿´èÇEÄH¶·µ·µ·½IÇw�`Ëö½H¹%¼EÆE¶^¯,Í
³!Ó!µ^¯,Ëö½I¹$¹x¯

åPã � Ô(Ó$Ø Ê·° Õ$Ù$Ø Ì·¯
«O° Ù ­�§$¯ Ï��$¯�Ì¿´�ÇEÄI¶·µ·µ·½HÇ ºÂÇV» ²�¯ É I�½Iµ·¶·Å^ºÂÇE»
�ùËö½H¹$¼VÆE¶^¯ÇÍ
³!Ó!µ^¯

Ëö½I¹$¹x¯ å�ï � ÖmÔ Ê·° Õ$Ù$Ø Ì·¯
«O° Õ ­%®Z¯"¦×ºÂÅ·ÁÂ³E´èµ·¸ÙÇV¸ ´è¶ûºMÎ ¯à��Ëö½I¹$¼EÆV¶^¯�ÍJ³!Óæµ^¯"Ëö½H¹%¹x¯ ï óa� ÖmÓ$×

Ê·° Õ$Õ �HÌ·¯
«õ� Ð ­ÄÏþ¯aÞ\¯�«­¸Ù´èÎÙ»
�pÍJ³!Ó!µ^¯pÏ­´�Ñ¿¯ M ï�î � ÐmÕ�Ö$Ð(ÐmÓ ÊZ� Ð(Ð �HÌ·¯
«õ�H°5­þ«þ¯�ÜvÀJ´v´�¶�ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯ M î�ö ��� Õ(Ó$Ó Ê·° Õ(Õ_Ö Ì·¯
«õ�$�5­þ²�¯�Ü�ôJ½IÎO»E´�Å�´�¶�ºMÎ ¯õ�pÍ
³!Ó!µ^¯pÏ­´�Ñ¿¯ M ï�å � Ð�Ô � Ð(Ð ��ÊZ� Ð(Ð °IÌ·¯
«õ� Ô ­þ«þ¯BÜvÀJ´ ´�¶ØºÂÎ ¯õ�Ë¨vÆVÁ�Î ¯ ¬ ÇEµ·¶·Å·ÆE¹×¯
¦%´è¶·³E½�»Eµ.¸ Ä ó À � Ô$Ù$Ø Ê·° Õ$Ù(Ù Ì·¯
«õ� Ö ­þ«þ¯BÜvÀJ´ ´�¶ØºÂÎ ¯õ�Ë¨vÆVÁ�Î ¯ ¬ ÇEµ·¶·Å·ÆE¹×¯
¦%´è¶·³E½�»Eµ.¸ Ä ó À � Ô$Ù$Ø Ê·° Õ$Ù(Ù Ì·¯
«õ� × ­ É ¯yËö¸O³­ºÂÇVÄH¸OÅY´�¶xºMÎ ¯à��¨vÆEÁèÎ ¯ö¬ ÇEµ·¶·Å·ÆV¹x¯y¦%´�¶·³E½�»Vµ'¸ ã�ï�ö �Ø° Ô$Ø

Ê·° Õ$Õ(× Ì·¯
«õ� Ó ­ Ý ¯�Ì ºÂÎOÃEºû´�¶âºÂÎ ¯õ�½¨ØÆEÁ�Î ¯\¬ ÇVµ·¶·Å·ÆE¹x¯�¦%´�¶·³V½�»Eµ ¸ ÄPï óa�?� Ø �

Ê·° Õ$Ù(Ù Ì·¯
«õ� Ø ­ É ¯
Ì¿´�Å·¶·½IÎOÆEÁ�Á�¸­´è¶�ºÂÎ ¯õ��¨vÆEÁèÎ ¯æ¬ ÇEµ·¶·Å·ÆV¹x¯
¦%´�¶·³V½�»EµW¸ Ä�ï óm� Ô_Ð °

Ê·° Õ$Ù(Ù Ì·¯
«õ� Ù ­%®Z¯0Üvµ·Á�½IÎO¸�´�¶ËºÂÎ ¯õ�Í¨vÆVÁ�Î ¯�¬ ÇVµ·¶·Å·ÆE¹x¯ª¦%´�¶·³V½�»Eµ1¸ Ä�ï�ô � Ô$Ô

Ê·° Õ$Ù(Ù Ì·¯
«õ� Õ ­%®Z¯ÄÌ¿Å^ºÂÇV»E´�Ç!ÀEÆVÅ·Ä ´�¶ ºMÎ ¯õ�'ËyÞ@«=¼EÆVÀEÎO¸OÁ�ÇV½H¶·´ Ó$Ô(Ó �$�=ËyÞ@«

ÊZ� Ð$Ð �HÌ·¯

« Ô�Ð ­�«þ¯ÀÜvÀJ´\´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M ïPö � Ð�Ø � Ð$ÐmÔ Ê·° Õ$Õ$Õ Ì·¯
« Ô °K­��h¯ Ý�ºMÇEÇE½IÇw� ÍJ³­¯õÞ\¯ ¶·³E´�µ·¸Oµ�� �$¯ ½I¾ ¬ ÎOÎO¸ÙÏ

ÇV½H¸Oµ ºÂ¶ �vÅ·À?ºÂÇ?ºÂÏ�Ëö³­ºM¹$¼­ºM¸ÙÄIÇ ÊZ� Ð$ÐmÔ ÌZ�
³!¶·¶·¼­±��	�ÂÎO¸OÀEÅ^ºÂÅ·Óæ¯ ¾ Ç­ºÂÎ ¯ ÄH½ Ñ
�HºMÅ·Á�³V¸OÑ�´��Â¶·³V´�µ·¸Oµ��Â¾ ´�Å·¹$¸OÎ ºÂÀEÏÐ¶·³V´�µ·¸Oµ·Ï
� Ð$ÐmÔ Ï��H°H¯ ¼J»V¾·¯

« Ô �K­yÊv¯�¨Ø½HÅ·Å·ÀE¸OÇ ºÂÇE»Ë²�¯ É I�½Hµ·¶·Å^ºMÇE»
�ªÍJ³!Ó!µ^¯.Ý¿´�¶·¶^¯ @ å�å�Ä � Ö(ÐmØ
Ê·° Õ$Õ$Ù ÌZ�V³E´è¼EÏÐ¼E³
� Õ$Ù�ÐmÕ � Ó$Ó ¯

« Ô(Ô ­yÊv¯�¨Ø½HÅ·Å·ÀE¸OÇ ºMÇE» ²�¯ É I�½Iµ·¶·Å^ºÂÇV»w�[Ê@ÆEÅ^¯�ÍJ³!Ó!µ^¯���¯ V À óa�T° Ô$Ø
ÊZ� Ð$Ð$Ð ÌZ�V³E´è¼EÏÐ¼E³
� Ð$Ð(Ðm× °H° Ð ¯

« Ô�Ö ­"Ïþ¯ Þv¯ «­¸O´�ÎO»
� � �bXZÕS�\W
Q U{Y\�Ð�Ð�d[HXZUV�KW
XZYK[3�
³!¶·¶·¼­±��	� Ú�Ú�Ú ¯ ¼E³!Ó!µ^¯ ÆEÔ­¯ ´�»VÆ����CÅZ�E´�ÎO»­¯

« Ô(× ­"Í
¯�ÜØÑ�´�Å·Óx´�¶ÛºÂÎ ¯õ�yËö½HÅ·ÇV´�ÎOÎ ¬ Ç!¶·´�Å·Ç?ºÂÎ�¨v½H¶·´?Ë É ¨vÏ�°H°(�$�yË,ÝpÊ�©
Ê·° Õ$Ù$× Ì·¯

« Ô(Ó ­�²�¯ÀÜ�ôJ½HÎO»V´�Å�´�¶ ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯ M ï�À � ÐmØ � Ð$Ð�× ÊZ� Ð$Ð(Ð Ì·¯
« Ô(Ø ­�«þ¯ÀÜvÀJ´\´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M îPô �¿°I°$� Ð$Ð$Ö Ê·° Õ$Õ$Ù Ì·¯
« Ô(Ù ­yÜ$¯ªÌ ºÂÅ·»E¸�´�¶âºMÎ ¯à�l¨ØÆEÁ�Î ¯\¬ ÇVµ·¶·Å·ÆE¹x¯t¦%´�¶·³V½�»Eµb¸ å�ô�î �x° Ø$Ù

ÊZ� Ð$Ð �IÌ·¯
« Ô(Õ ­���¯p¦×ºÂÅ·Å·¸OÇE´èÅ��,ËyÞC«�¼EÆVÀEÎO¸OÁ\ÇE½I¶·´h° Õ(Õ$Ó �pËyÞC«uÊ·° Õ(Õ$Ô Ì·¯
« Ö(Ð ­�«þ¯ÀÜvÀJ´\´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M î óa� ×(Ô$Ù �YÊ·° Õ$Õ(Ù Ì·¯
« Ö °K­�²�¯ÀÜ�ôJ½HÎO»V´�Å�´�¶ ºÂÎ ¯õ�,ÍJ³!Óæµ^¯�Ï­´�Ñ¿¯�Ý¿´�¶·¶^¯ ô�î ��� Ù$Ù(Ó ÊZ� Ð(Ð$Ð Ì·¯
« Ö �K­"Þ\¯�Êv¯¿® Å·½�½I¹ ´è¶%ºMÎ ¯à�ÀÊCÆVÅ^¯pÍJ³!Ó!µ^¯��H¯ V ÀPî �ö°$ÊZ� Ð$Ð(Ð Ì·¯
« Ö�Ô ­ª©Z¯\Ý¿½HÇEÄ��3ÍJ³­¯õÞ\¯è¶·³V´�µ·¸Oµ����ØÇE¸OÑ�´�Å·µ·¸O¶ Ó\½H¾
ÍE´�ÇEÇVµ·ÓæÎOÑEºÂÇV¸ º�Ê·° Õ$Õ$Ù Ì·¯
« Ö(Ö ­���¯ É ÆH°�ÆEÃ!¸ �aÍ
³?¯àÞv¯!¶·³V´�µ·¸Oµ����ØÇE¸OÑ�´�Å·µ·¸O¶ Ó�½I¾?²�µ·ÆEÃ!ÆEÀ?º$Ê·° Õ(Õ$Ù Ì·¯
« Ö�× ­�«þ¯���ºM¹$´�µhºÂÇV»;¦×¯wÏ­½�½Hµ���Ëö½H¹%¼EÆE¶^¯wÍJ³!Ó!µ^¯wËö½H¹$¹x¯ À�ö � Ô�ÖmÔ

Ê·° Õ$Ø$× Ì·¯
« Ö�Ó ­��h¯E§YºMÄH¸ Ú ºMÅ^ºZ´è¶�ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯�Ï�´èÑö¯ M ï�ï � Ð ° Ð(Ð$Ð °hÊZ� Ð$Ð �HÌ·¯
« Ö�Ø ­�«þ¯ÀÜvÀJ´\´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M ïPÀ � Ð�Ô � Ð$Ð °�ÊZ� Ð$Ð$Ð Ì·¯
« Ö�Ù ­�§$¯ÀÝ ¯ÀÝ ºÂ¸D´�¶ ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯aÏ­´�Ñ¿¯ M î�À � ÖmØ$Ó(Ô Ê·° Õ(Õ$× Ì·¯
« Ö�Õ ­yÜ$¯pÞ\¯�¦×ºÂÅ·¶·¸OÇ�´è¶�ºÂÎ ¯õ�
Ê@ÆEÅ^¯�Í
³!Ó!µ^¯
�H¯ V å � Ö�Ó$Ô Ê·° Õ(Õ$Ù Ì·¯
« ×�Ð ­yÝ ¯ÀÜØ¼­ºÂÇ?ºÂµ·´�Ñ!¸OÁÂ³�´�¶�ºÂÎ ¯õ�,ÍJ³!Ó!µ^¯pÏ­´�Ñ¿¯ M î�õ � ÐmØ�Ö$Ð(ÐmØ Ê·° Õ(Õ$Õ Ì·¯
« × °K­�§$¯�Ý ¯6Ý�ºÂ¸
´�¶ZºÂÎ ¯¿ÊZËö²yÊC¯ZÌZ�6ÊCÆVÅ^¯aÍ
³!Ó!µ^¯���¯ V À�Ä � Ô$Ø(× ÊZ� Ð$Ð$Ð ÌZ�

³V´�¼EÏÐ¼E³
� Õ(Õ_ÐmÔ � Ù �H¯
« × �K­"¦×¯¿®Z¯pÌ¿½ Ú ÎO´�Å�� ÿD¯aÍ
³!Ó!µ^¯ V À�À �D° Ó(Õ Ê·° Õ$Ù °HÌ·¯
« ×(Ô ­"¦×¯ É ³­ºM¼E¸OÅ·½$´�¶�ºMÎ ¯à�pËyÞC«�¼EÆVÀEÎO¸OÁ\ÇE½I¶·´h° Ù ° Ð �
ËyÞ@«âÊ·° Õ$Õ �HÌ·¯
« ×�Ö ­�«þ¯ÀÜvÀJ´\´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M îPö �p� Õ$Ó(Ó Ê·° Õ$Õ�Ö Ì·¯
« ×(× ­yÊv¯,Ì¿Å^ºIºÂ¶·´�ÇÛ´�¶ ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯aÏ­´�Ñ¿¯ M å�ô � ×_Ð$Ö�Õ Ê·° Õ(Õ$Ô Ì·¯
« ×(Ó ­�¨$¯!¬ µ·ÄHÆEÅ�´�¶�ºMÎ ¯à�pÍ
³!Ó!µ^¯�Ï�´�Ñ¿¯ M ãPõ � Ø(Õ$Õ Ê·° Õ$Ù$Õ Ì·¯
« ×(Ø ­"Í
¯E¨YºÂµ·½IÇ�´�¶ ºÂÎ ¯õ�"¨ØÆEÁ�Î ¯aÍJ³æÓ!µ^¯ @ ã�Ä óa� Ö�Õ Ê·° Õ(Ù$Õ Ì·¯
« ×(Ù ­"Ë�¯pÍE´�¶·´�Å·µ·½HÇÛ´�¶ ºÂÎ ¯õ�,ÍJ³æÓ!µ^¯aÏ­´�Ñ¿¯ M Ä óa�¿° Ðm× Ê·° Õ$Ù(Ô Ì·¯
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