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Y[Z�\^]%_a` bdcfe�]fe
g[hji/k,_ahmlVe,bn`fhjo�p�bnqsrftuY)v,ba_xw%y,hj_dk,v�bxw�t^Y{z}|"~�|"�f�

�J�si/w%bd_
p�]f_n` bdcfe,]����2_dw%�;Z�]fo�c

� GH� :�?IC)<=:

g�v�hHY)������w%_abd�,o�w�q�ba]fe�i/hNq�v,] y�w�e,y�p2��v,h�i�h���]fo@hN�^k�h�o�bai/hje�q��*��|j�s��|��
w�o�hHk,o2h�p2h�e�q�hjy�bde�q�v,bdp�o�h�k�]fo	q�Z*�H�,h�q�]�vIw%o2y���w�o�hmk,o�]%�,_dhji/p�w%e,y�q�]�w
_dw%o�c%h�p�hNq�]%��� bde,hji�w�q�bd�jp�t�y�ba¡{h�o�hje�q���w%_abd�,o�w�q�ba]fe,p@��hjo�h¢e,hjh�y,hjy£��]fo�q�v,h
hj_dhj�jq�o2]fi/w%cfe,hNq�bd����w%_a]fo�bai/hNq�h�o2p�Z



� ���������
	�����������

g�]Hw%_a_d]"�6p�h�k,w%o�w�q�bd]fe��{hNqs��hjh�e�hj_dh��Nq�o2]fe,p[w%e,y ]�q�v,hjoJkIw%o	q�ba��_dhjp���bde ]f�,o���w�p�h%t%i/]fp	q�_nr
k,ba]fe,p��Nt w cfw%p���h�o2h�e,��]"` y,hjq�h��jq�]fo��$|�� bap w%p�p2]^�jbxw�q�h�y���bnq�v w h�_ah��Nq�o�]%i�w%c%e,hjq�bd�
p2v,]"��hjo �j]f�,e�q�hjombde h�w%��v��Vbacfv o�hjp�]f_a��q�ba]feRp2k{hj�jq�o2]fi�hjq�hjom]%����w%_a_Jz Z �H��o�bde�c�q�v,h
h���k�h�o2bdi�h�e�qV�*��|j���^|�� _d]fe,c�q�w%e,���jh�o�hje,�%]"` ��h�o�h��,p�hjy�� � |fZ"!�i���Z)g�v,h o�bdc%v qVw%o2i
�j]fe�q�w%bae,p*wHq�]%q�w%_,p�v�]���h�o@y,hNq�h��Nq�]fo)��v,hjo�h�q�v�hThje�q�bdo2h�h�e,hjo�c%r ]%�{q�v,h�p���w�q�q�h�o�hjy/k,w%o	�
q�bd��_ah�p ��w%e y�h�k�]fp�bnq �,e,_abd��h/��]fomq�v,h�_dhj� q w%o2iM��v�h�o�h�]%e,_ar6w k,w%o2q�]���q�v,h�kIw%o2q�bd�j_dh
hje,h�o2c%r�bdp�y�h�k�]fp�bnq�h�y=Z
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Spherical Mirrors
(80cm focal length)

PMT
(Burle 8854)

1Jbdcf��o�h�|324��hjo�h�e��%]"`£y,h�p2bdcfe

5�]%q�vDw�o�i �jh�o�hje,�%]"` y,hNq�h��Nq�]fo2p w%o2h�bdy,hje q�bd��w%_ Z�g�v,h6��h�o2h�e,��]"`6y�hjq�hj�jq�]fo�p w%o�h
7 _a_dhjy ��bnq�v8�:9<;Vc�w%p���v,bd��v�vIw%pVw%e�bae,y,hN�£]��Xo�hN��o�w%�Nq�ba]fe>=8� |3? �%�f�A@,| w�qH\^g�Y bde
]fo2y,h�o¢q�]£p2h�kIw�o�w�q�h/hj_dh��Nq�o2]fe,p¢��o�]fi k,bd]%e,p�Z�g�v,h6��h�o2h�e,��]�` o�w%y,bxw q�bd]%e bdp¢o�hj��hjba`fhjy
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��r�q�h�e£p�k,v,hjo�ba��w%_ i�bdo2o�]fo2p�w%e,y q�v,hje o2h��Ihj�jq�h�y q�] |���Y�� g�p � 1[bdc,Z{| �NZ
\^bae,��h ��h�o2h�e,��]�`�o�w%y�bxw�q�bd]fe£bdpVh�i�baq�q�h�y£��v,h�eRq�v,h�`%h�_d] ��bnqsr£]%�*w���vIw�o�cfhjy kIw%o2q�bd�j_dh
bap�cfo2h�w�q�h�o�q�vIw%e |�� e;t q�v,hHi�]fi�h�e�q��,i q�v,o�hjp�v,]f_ay���]fo�h�_dhj�jq�o�]fe�y,hNq�hj�jq�ba]fe�bap�w%��]f��q
|���� h
	���� w%e�y£��]fo�k�bd]fe y,hNq�h��Nq�ba]fe�w��{]f�^q�@,Z ~��¢h�	���¢��o�]fi ���uZ |fZ
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�	| �

\^] bdePq�v,h6i/]%i/hje q��,i o�w%e,cfh q�v,w�q q�v,h����V\P��ba_d_¢��h6o2�,e,e,bae,c ��_dhjp�p q�vIw%e
@��¢h�	��� ��q�v,h �:9';Vc�w�p ��hjo�hje,�%]"`£y,hjq�h��Nq�]fo2pT��]fe�� qT�{h¢q�o2bdcfc%h�o�hjy � r�k,bd]fe�p�Z

W.-sW ADC*E2F	GH?ICJ:IF�>�K

g�v,h 7 o2p2q/p2q�hjk bde q�v,h8��hjo�hje,�%]"` ��w%_abd�,o�w�q�ba]fe bdp�q�] p���k,k,o�hjp�p�q�v,h£k{hjy,h�p	q�w%_ap/��r
w%_abdcfe�bde,cHq�v,h�i}w�q���vIw%e�e,h�_���hjo�]���]%o�h�w%��v�w%y��Vp2k{hj�jq�o2�,i£Z)g�v,h�e�q�v,hTp�bde�cf_dh�k,v,]�q�]��
hj_dh��Nq�o2]fe k�h�w%� p�vIw�`%h�q�] ��hRw�_dbdc%e,h�y w�q�q�v,hRp�w%i/h£��vIw%e�e,h�_*��p�hjh � � �V��]fo�i�]fo�h
y,hNq�w%ba_dp��NZ �sePq�v,bap�w%eIw%_nr p�bdp���vIw%e,e,hj_ �%�f�D��w%p ��v,]fp2h�e ��]fo���]%q�v w%o2i/p�w%e,yPq�v,h
o2h�p���_aq�pTw%o2h¢p�v,]"��e ]fe 1[bdc,Z,� ��]%o�q�v,hm_dhN� qTw%o�i w%e,y£]fe>1Jbdc,Z�� ��]fo�q�v,hmo2bdcfv�qTw%o2i Z
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1Jbdc%�,o�hm� 2@\^bde,c%_dh¢k,v,]�q�]�� h�_dhj�jq�o�]fe k�h�w%� pTw%_dbacfe,hjy w�q���vIw%e,e�h�_[�%�f� ��_ahj� qTw%o2i��
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1[bdcf�,o2h�� 2@\^bae,cf_dh�k,v,]%q�]��shj_dh��Nq�o2]fe k{h�w%� p�w%_abdcfe�h�y w�q���vIw�e,e,h�_[�%�%�>��o�bacfv�q�w%o�i6�

g�v,h�yIw�q�w%�Iw%p2h���] h�����bah�e�q�p � 7 o�p	q�|"����] h�����bah�e�q�p w%o2h q�v�h�k{hjy,h�p	q�w%_)k�]fp�bnq�ba]fe,p
��]fo�q�v,hD|"�6w%y,�jp�w%e,y q�v,h£e,h��^q�|"�Dw�o�h q�v,h c�w%bde�p/w�y �2�,p2q�h�y q�]DvIw�`%h w%_d_�p2bde,c%_dh
k,v�]%q�]�� h�_ah��jq�o�]fe k�h�w%� pTw%_abdcfe,hjy w�q�q�v�h p�w%i�h ��v,w%e,e,hj_ ����]fo�q�v�h o2bdcfv�qTw%o2i w%o2hA2

!^Z �%�f�%���¢���4@,Z ! |"�f���¢��� ��Zn|��%�f���¢��� ��Z �3!%�f���¢����@�Z ! @f�f���m�f�:!^Z��f�%�f���¢���0@,Z @��%�f���¢���
@,Z	�
�f�%���¢��� @�Z ~A@f�f���m�f��! Z !%~%�f���m�f�
��Z @��������¢�f� ��Z !����%���¢�f� ��Z �%�
�f���¢�f�H|fZ��3! @����¢�f��|%Za|���f���m�%�H|fZ �f�^|"���¢�f�H|fZ ���%~f���¢�f�
|fZ @�~ !����¢�f��� Z ��� @����m�%� |%Z�� � �f���m�%�

w%e�y ��]%o�q�v,hm_dhN� q�w%o�i 2

!^Z��^|"�%���¢���0!^Z ! |"�f���¢���:!^Z @�~f�f���¢���:!^Z �3!%�f���¢�����^Z �3!��f���m�f����Za|%|"�f���¢������Z @�~f�f���¢���
��Z	���%�%���¢��� ! Z !
���f���m�f��! Z ! �%�f���m�f�
�^Z @,|��%���¢�f�V|fZ @f���%���¢�f���^Z @ �f~f���¢�f�H|fZ ~��%~f���¢�f��� Z !%� @����m�%���^Z�� ���%���¢�f���^Z � �
�f���¢�f�

@



�^Z @�� �%���¢�f� �^Z ��| �f���m�%�/� Z��
� @����m�%�

1I]foV�*��|j���^|���bnqT��w%pHo2h � �,bao�h�yRq�vIw�qTq�v,h w"`%h�o�w%cfh e �,i ��h�oV]%�)k,v�]%q�]�� h�_ah��jq�o�]fe�pV��]fo
h�w%��v Y �£g ��]f�,_ayP�{h i�bde,bai �,i p2hj`fhje;Z g�] ��v,hj��� q�v,hRk�h�o	��]fo�i/w%e,�jhR]%� h�w���v
Y�� g � @A� tuw��j��qTbde£]f�,oTw%eIw�_ar p�bap�bdp�w%k,k�_dbdhjy�q�]�p�h�_ah��NqVq�v,hm��h�e�q�o�w%_ o�hjcfbd]%e£]��Xh�w���v
i�bdo2o�]fo�w%e,y q�v,h�e q�v�h���]fo2o�h��Nq�hjy z��,� p�k�h��jq�o�w w%o2h 7 q�q�h�y w%p bae 1Jbdc�Z @R��]fo q�v,h
o2bdcfv�q¢w�o�i w�e,y bde�1[bdc,Z !/��]fo�q�v,h�_dhN� q¢w%o2i Zmg�v,h�k�h�o	��]fo�i/w%e,�jh ]%�@�{]�q�v _dhN� q¢w%e�y
o2bdcfv�qTw%o2i/p��jh�o�hje,�%]"`£y,hNq�h��Nq�]fo2p�bdp�p���i/i/w%o�b ��hjy£bae gJw%��_dh�|fZ

g[w%�,_ah�|32���h�o2h�e,��]�`£y,hNq�hj�jq�]%o�pTk{hjo2��]fo2i�w%e���h
� � � �:9� ��� � �Tg z���� � �(1Jg z � �

p�Z�k;Z h i�w%bae�k{h�w%� =���� ��� pjZ k;Z�h i/w%bde�k�h�w�� =���� ���
| �%�%� | �%� � ��Z"! �%�f� |�@ !f� �^Z �
� �%�%� | !3!� �^Z � �%�f� ���f�
� |���Z �
� �^| � | �f� @ ��Zn| �%�f� � @ �f� |"�^Za|
@ �%�%� �f� � � |f|fZ � �%�f� � � �f� |%|fZ ~
! |"~%~ |��f� � ��Z"! �%��� � @ !%� |"�^Za|
� �%�%� �^| !3! |"��Z � �%��� � �A@ � |%|fZ��
� �%�%� | @��f� �^Z @ �%�f� ��� �A@ |���Z @
� �%�%� �f�3! @ |f|fZ � �%�f� ���f~A@ |���Z !
~ �%�3! �^|f|�� |"��Z � �%�f� |�~�� @ ~�Z ~
|"� �%�^| �%� �
� |"��Z @ |"~f~ �%�f� � |%|fZ �
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1Jbdc%�,o�h'@ 2 7 qT]%�Ji/w%bae�k{h�w%����_ahj� qTw%o2i��
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1[bdcf�,o2h ! 2 7 qT]%�[i�w�bde�k�h�w%����o�bacfv�q�w%o�i6�
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W.-�� AD>���� 8�K�:��

Y�� g ��]%�[q�v,h o�bdc%v qTw�o�i �jh�o�hje,�%]"` ��w%pVe�]fbdp	r w%e,y£cf]%q���]fo�p2h�y��,o�bae,c�q�v,hmhN�^k�h�o	�
bai/hje q���bnq�v q�v,h k{hjy,h�p	q�w%_ q�w�bd_;_ah�w%� bde�c/bae q�]�q�v,h p�bde�cf_dh¢k,v�]%q�]�� h�_ah��jq�o�]fe£k�h�w%� w%e�y
hN`fh�e v,bdc%v,h�ojZ)g�vIw�q���bd_a_=��hmq�w%�%hje bae�q�]�w%���j]f�,e�qVbde�q�v�h�Y)��� ����qVw%eIw�_ar p�bap � ! � Z

� ����%<:�����
	 ����8% ���� �������(��	 % ��%'�

14.5   14.5   30X X

14.5   14.5   35X X

   10   10   35X X

Pion Rejector Total Shower

1   layer

2    layer

st 

nd

Preshower

Shower

1Jbacf�,o2h � 2 ��]fe 7 cf�,o�w�q�ba]fe ]�� q�v�h6hj_dh��Nq�o2]fi�w�cfe,hjq�bd� ��w%_d]fo2bdi�hjq�h�o�p�bae _ahj� q���k,bd]fe
o2h��2h��Nq�]fo���w%e,y o�bacfv�q ��q�]�q�w%_;p2v,]"��hjo ��w%o�i£Z

�:-2S 4 ?I>0/ 8 ?�:,F	8 �

5�]�q�vmq�]%q�w%_�p�v,]"��h�oJw%e,y k,bd]fe o�hs�2h��Nq�]fo�w%o2h�i/w%y,h)]%�^qs��]V_xw�rfhjo�p�]%�,_ah�w%y�cf_xw%p2p �,_d] ��� p�Z
g���]�qsr k{hjp ]%��_ah�w%y�cf_xw%p2p w�o�h��,p�hjy 2�g�1���|�w%e,y \ 1�� !^Z g�v,hjbdo i�w�bde ��]fi�k{]%e,h�e�q�p
w%o2h Y)� 9 w%e�y \^b 9<;�t{k,_a�,pTp�]fi�h w�y,y,baq�bd]fe,w%_;��]%i/k�]f�,e,y�p�Z�g�v,h ��v,w%o�w%�Nq�hjo�bdp	q�ba��p�]��
h�w%��v y�hjq�hj�jq�]fo�w�o�h¢_dbap2q�h�y �{hj_d]"�,2

� o2bdcfv�q�w�o�i q�v,bd��� e,hjp�p�2

�



� k,o�hjp�v,]"��h�o�2@_dh�w%y,cf_dw%p�p@qsr k{h¢g�1���|*����� � � Z�� @ ��i6�Nt q�v,h¢�,_a]^��� p�q�v,bd���f�
e,h�p2pVbap¢|"�%��i � ��Z	��o�w%y,bdw�q�ba]fe�_dhje,c%q�v;Z

� p�v,]"��h�o�2@_dh�w%y,cf_dw%p�p�qsr^k�h�\ 1�� ! ����� � �^Z !A! ��i6�Nt^q�v,hm�,_d] ��� p�q�v,ba��� e,h�p2p
bdp � !��ji � | ��Z�� o�w%y,bxw q�bd]%e�_dh�e�c%q�v;Z

� _ahj� q�w�o�i q�v,bd��� e,hjp�p�2

� 7 o�p	qH_xw�r%h�o�2�_dh�w�y,cf_xw�p�p�qsr k{h \ 1�� ! �����<� �^Z"!3!���i6�NtIq�v,h �,_a]^��� pVq�v,bd���f�
e,h�p2pVbap¢| @,Z"!���i � !^Z���o�w%y,bxw q�bd]%e�_dhje,c%q�v=Z

� p�h��j]fe,y _xw�rfhjo�2*p�w%i�hmw%p 7 o2p2qT_xw�rfhjo�Z

�:-sW < C*E	F2GH?ICJ:,F	>�K

�H�,h q�] q�v,h6v,bdcfv `f]%_aq�w�cfh6��v,w%e,cfhjpRy,�,o2bde,c q�v,h6hN�^k{hjo�bai/hje qRw%e,y�p2]fi�h6vIw�o�y^�
��w%o�h k,o2]f�,_dhji/p�q�]^]�t,p�hN`fh�o�w%_���w%_abd�,o�w�q�ba]fe,p���h�o2h�e,hj��hjp�p�w�o2rfZ.�Vh�o2h q�v,hm��w%_abd�,o�w�q�ba]fe
p2��v,h�i�h ��]%o��@�^|j����|"� 2

� o2�,e�� | !^|�� 2Xp�v�]���h�o ��w%_abd� oj|�� ��|fZ�yIw�q
� | !^|f|���o2�,e	� | ! ��|A2Xp�v,]"��h�o ��w%_abd� o�| !f�3!^Z�yIw�q

� | ! ���
��o2�,e	� | ! ��� 2Xp�v,]"��h�o ��w%_abd� o�| ! ���^Z�yIw�q
� | ! � ����o2�,e	� | ! @�� 2Xp�v,]"��h�o ��w%_abd� o�| ! �f~�Z�yIw�q
� | ! @ ����o2�,e	� |��f�f� 2Xp�v,]"��h�o ��w%_abd� o�|�~f� ��Z�yIw�q
� | ��� ����o2�,e	� |�� � � 2Xp�v,]"��h�o ��w%_abd� o�| � ! ��Z�yIw�q
� | � �A@���o2�,e	� |"~ ��� 2Xp�v,]"��h�o ��w%_abd� o�|�~f� ��Z�yIw�q
� ���f�f�f��� o��,e�� �%���A! @ 2Xk,o ��w%_dba� q�h�p	q�@,Z�yIw�q

� �����
�%��� o��,e�� �%�f~%~
� 2Xk,o ��w%_dba�;|fZ�yIw�q

g�v,h�v,bacfv `%]f_aq�w%cfh�bae k,o�hjp�v,]"��h�o*�,_a]^��� p��¢w%e,y�| �V��hjo�h���vIw%e�cfh�y�p�hN`fhjo�w%_�q�bdi�h�p
��r�i�bdp	q�w%��h���y,�,h¢q�]�w ��o�]%e,c�y,hjq�h��jq�]foTi�w%k ���{hNqs��hjh�eRo2�,e,pm| !^|%|mw%e,y | ! @ ��w%e�y
o2h�p���_aq�hjy bdeDw p�w�q��,o�w�q�ba]fe ]%��q�v�h�p�h��,_d] ��� p�q�v,w�q i/w%y,h�q�v�h�iM_xw%o2cfh�_nr bde�h�����bah�e�q�Z
\^hN`fhjo�w%_)��w%_dba�,o�w�q�bd]fe�pV��h�o�h�e,hjh�y,hjy6��]fo�q�v,bdp¢k�h�o2bd] y h�w%��v q�bai/h�q�v,h�� 	 ��h�o2h/bae^�
�jo�h�w�p�h�y=Z
g���]���w%_abd�,o�w�q�ba]fe,p�w%o2h e,hjh�y,hjy ��]foTq�v,h k,ba]fe�o2h��2hj�jq�]%o�y,�,h�q�]�w��Iw%p�h k,o�]f��_dh�i ]fe
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�,_a]^��� @/]��[q�v,hmp�h��j]fe,y£_xw�rfhjo ��k,o2]f�,_dhji 7 �^h�y w�� q�h�o�o��,e �%�f�3! @ ��Z
zV_d_ q�v,h�]%q�v�h�oT��w%_abd�,o�w�q�ba]fe,p���hjo�h c%h�e,hjo�w�q�h�y���v,hjeRq�v,h ���%YPk{h�w%� k{]fp2baq�bd]fe,pTw%e�y
��bay�q�v,p�y,hN` bxw�q�h�y q�] ]�i �,��v ��o�]fi q�v,hmhN�^k�h��jq�h�y£`%w�_d�,h���p�h�h 1Jbac,Z ��w%e,y>1Jbac,Z,~ ��Z

���%Y k,_a]%q�p)��]fo*q�v,hTo�bacfv�q ��q�]�q�w%_Ip2v,]"��hjo ��w�e,y/q�v,hV_ahj� q ��k�bd]fe�o�hs�2h��jq�]fo �*w%o2i}w%o�h
p2v,]"��e bae81Jbac,Z ��� �PbdpVv,h�o2h q�v,h p��,i ]%�)q�v�h kIw%o	q�bd�j�,_dh h�e�h�o�c�rRy,hjk{]fp2baq�h�yRbae�q�v,h
��_dw"r%h�o2p ]��@q�v,h���� ��w%_d]%o�bdi�hjq�h�o2p �NZ 5�]%q�v p�k�h��jq�o�w���h�o�h�k,o2]^y��,��hjyDw�q�q�v,h�p�w�i/h
� bde�h�i/w�q�ba��p�hjq2q�bae,c 2�q�v,h/q�]%q�w�_)p�v,]"��h�o p2v,]"��p w i �,��vD��hjq2q�h�o�h�e,hjo�c%r o2h�p�]%_d��q�bd]fe
��|�����t�p2h�h 7 c,Z�� �@q�v,w%e�q�v,h¢k�bd]fe�o2h��2hj�jq�]%o �	| ����t^p�h�h 7 c�Z,~ ��Z)g�v ��p�q�v,h¢o2bdcfv�q�w%o2i
bap�w���hjq2q�hjoTk,w%o2q�bd����_dh¢y,bap���o2bdi�bdeIw q�]fojZ

Total shower Pion rejector

1Jbacf�,o2h � 2£� ��Y k{h�w%� p���]%o�o2bdcfv�q>� q�]%q�w%_�p�v�]���h�o��/w%e�y _ahj� q>��k�bd]fe o�hs�2h��Nq�]fo���w%o2i
w�� q�h�o�w����^qV]%e �jh�o�hje,�%]"` q�]�o2h�i�]�`%hmi/]fp	q�]%�Jq�v,hmk,bd]%e,p�Z
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5.056 GeV, 32deg

Total shower

1 1.5 2 2.5 3
Po (GeV/c)

0.02

0.04

0.06

w
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th
/P

o

-0.053+0.120/sqrt(Po)

1Jbacf�,o2h � 2�g�]%q�w�_�p2v,]"��hjo���w%_dba�,o�w�q�bd]fe 2)k{h�w%� k{]fp2baq�bd]fe£w%e,y£��bdy�q�v£��o2]fi q�v�h�c�w��,p	�
p2bxw%e 7 q�]%�[q�v,h ���%Y k�_d]%q���]%o�h�w%��v � bae,h�i/w�q�bd�Hp2hjq�q�bde,c�Z
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1.15

E
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3.026 GeV, 25deg

4.056 GeV, 25deg

5.056 GeV, 25deg

5.056 GeV, 32deg

Pion rejector

1 1.5 2 2.5 3 3.5
Po (GeV/c)

0.02

0.04

0.06

0.08

0.1

w
id
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/P

o

-0.064+0.167/sqrt(Po)

1Jbacf�,o2hm~ 2�Y)ba]fe o�h��2hj�jq�]foV��w%_dba�Iw%o	q�bd]%e 2Xk�h�w%��k�]fp�bnq�ba]fe£w%e,y ��bdy�q�v£��o2]fi q�v�h�c�w��,p	�
p2bxw%e 7 q�]%�[q�v,h ���%Y k�_d]%q���]%o�h�w%��v � bae,h�i/w�q�bd�Hp2hjq�q�bde,c�Z
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����]f�,_dy _abd�%h�q�]�q�v,w%e,���%bdw%e^�sY*bae,c ��v�h�e6w%e,y��mw%o�_)\^_dbn��h�o���]fo�q�v�h�bdo�k,o�hj��bd]%�,pmw%y^�
` bd�jh�pjZ
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�$|�� �6Z �s]^y,ba��h�hjq)w�_ t������������;��������������! #"�$%��&'�)(�&* #��+-,. #�/&0���/12�03�����+4 #�65�7!8�9:7<;=;?>
@BADC �)(�&E�� #FG��&'����+IH,t,�*_ap�hN`^bah�o�k,o2h�k,o2bde�q �	|"~%~ � �NZ

��� �J��Z;\^_aba��hjo�t� @ �K7<;?LM+�NO+P ',J&0���J9�7<;=; @ 9RQ A �S���������! #"%$%��&*�)(�&' #��+/,. #�JTVUXW-Y<Z�Y�H,t
�*~A@���|"� g�h���v�e,bd��w%_\[V]%q�h �f� � �%�f�f�3�NZ

� � �J��Z \^_dbn��h�ojt]� A �� #^/���_$���&'�)(�&* #� �`7<;?NE8X�a7<&EN #� 7<�Kb �dce&f� C &gN=F6Nih47<&EN #�j,. #�
TVUXW-Y<Z�Y�H,t,�*~A@��^|"��g[hj��v,e,bd��w%_k[V]�q�h ��| � �%�%�f� �NZ

� @A� � Zml=v,h�e,c�t]�<no7#+_�������������! #"qpo���=,. #�rFs7<�-()�IH,t
v�q�q�k 2 � � vIw%_d_dw���hj�;Z �2_dw%�;Z�]fo�c ��k,v�r p�bd�jp ��h��^k{hjo�bdi�h�e�q�p ��v,h � ��z�|�e ��k,bay ��i�h�i�],|��
� �%�%��| �NZ

� ! ��Y[Z�\^]%_a` bdcfe�]fe;t�rpdt)$uTwvx(�N���-(�Lo,. #��TyY<Z<>zY<Z<{4H�tu�@�^|j����|"� z�eIw%_nr p�bdp ��h�k�]fo2qV���
� �%�%�A@ �NZ
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