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T�U�V$W�XZY[]\_^a`Zb�c U�d ^aegfih�^aj
kGlnmpo ^ W jrqD^ah�fsjt^$uwvxfsy�^$z W{mpl�o fs|NuMv@} W fsy�^a~ W fse m���W hn\2�@y�| � e m�� b

q@y W j o ^ ��� h�e X ^aj � egfs|Mb{��j W<�Ml ^

� U�kN�^a~�^ �m ^a`
� h � fsegf l f�^$uwvx��y�| � e m�� uMv@� � q�c$b��@j W y W b�qD��^ m y9c�^a� l���o e m
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Ú Û�ÜDÝ�Þ ßàÜDá�âäã$Ü@â�åræ

T y�^N^aç_�n^ajpeè~é^ah�f WMoD� ^�f l �
eèhJfsy�^+����j�e o�ê�ë<ë<ìÅ� ^ W ~;f�^ � f��Z^aj�egu�\
í W{��X ^ajt| mpo u � ^Nf�u
fsy W f6uMv�fsy�^�î�j � f m uM~ � eèh�^�\+fp^ � f�eèh � ^a��fp^a~ � ^aj ê�ë<ëwïNðñ� ^�^+ò ê�ó¬ô b�fsy�^aja^av]uMja^�uMh o | � uM~é^
eè~2�nuMjaf W h�f@egf�^a~ �@W jt^ o e � fp^�\ � ^ o uMíöõ

÷ T í6u maWMo uMjpeè~é^�fp^ajK��jau<f�u<fs|E�n^ � íK^aja^r^aç_�nu � ^�\ � |�fsy�^ � ^ W ~øõ�fsy�^ d �Gj ��W j�jt^ o
^ U ~ U�maWMo uMjpeè~é^�fp^ajD��jtu<fpu<fs|<�Z^ W hn\ùfsy�^ T e o ^ maWMo uMj�eè~�^�f�^ajD��jau<f�u<fs|E�n^G~éu�\ l�o ^ �aU
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z¶e �Ml ja^ ê õ T y�^ ��m y�^a~�^$uMv@fsy�^	� W{m `�} l uwh í WMoèo�W{��� ^�^ah � |�fsy�^ � ^ W ~ U�T y�^ � ^ W ~
�nu � egfseguwh	e � ~ W jp`{^�\ � |�
 UnT y�^ o u � e maWwo!m u l h�f�^ajGh l ~ � ^aj ��W jt^ WMo¬� uN\Ee � � ogW |<^�\ U

÷ T y�^ � ^ W ~ ^ah�fp^ajt^�\�fsy�^N\_^�f�^ m fpuMj �GW f�fsy�^ W h �Mo ^ ê<ê \_^ � jt^�^ � b ��l f�fsy�^Qeè~	� W_m f
�nuMeèh�f6eèh�fsy�^ T e o ^ maWMo uMjpeè~é^�fp^ajKí W{��� y�eèv¬f�^�\ � | � m ~?vØjtuM~'fsy�^ m ^ah�fsja^rf�u2fsy�^
o ^av]f6f�uÅjt^�\ lnm ^rfsy�^ oØW f�^aj WMoZo ^ W ` W<� ^ U

÷ T y�^ TK�ñd
� qD� döm uMh � e � fp^�\
uMv�î X ^���jtu<fpu<fs|<�Z^+~éu�\ l�o ^ � b@^ W{m y � ^aeèh �Jê � �àm ~
o uMh � í6egfsyrfsy�^�vØjtuMh�f�v W{m ^ ê����������Ím ~�� UxT y�^�~�u�\ l�o ^ �!W jt^�j W \Ee Wwoèo | � ^ � ~�^ah�f�^�\
eèh�fpu ï \_^a��fsy � ^ � ~�^ah�f � b�í6y�e m y m uMj�jt^ � �ZuMhn\ � f�u ë���� ��� eèh9f�u<f WMo�U

÷ T í6ur} l uMh�í Wwoèo]� ò �Mó íK^aja^�eèh � f WMoèo ^�\Åf�uQeèh X ^ � fse �<W f�^6fsy�^$^ah�^aj � | o ^ W ` W<� ^ UKT y�^
��W{m `+í WMoèoZðñm uMh � e � f�^�\QuMv ëGogW j � ^ �pm eèh�fie oèogW fpuMj ���¾� ^�^Gz¶e ��U_ê<ô í W{� � oØW{m ^�\ � ^ay�e hn\
fsy�^ T e o ^ maWMo uMjpeè~é^�fp^aj�b{í6y�^aja^ W{� fiy�^ � e]\_^Qí WMoèoDð fiy�^ �sW ~�^ m uMh�î �Ml j W fieguMh W{� eèh
fsy�^r} W | ë � � f W hn\ WMo uMh�^ � ^ W ~?f�^ � f �ù� ^�^Qc�^av U ò �wó¬ô í W{� î�ç�^�\àf�u	fiy�^ m ^ah�fsj WMo
T��ñd
� qD� d ~�u�\ l�o ^ U

÷J�×\�\EegfieguMh WMo�ogW |<^aj�uMv ��m eèh�fse o ogW f�uMj ��ðñ� u maWMoèo ^�\�}àe]\ �sW ~2� o ^aj � ô í W{� eèh � f Wwoèo ^�\ � ^��
fñí6^�^ah�fsy�^$v W{m ^$uMv@fsy�^ T e o ^ maWwo uMj�eè~�^�f�^aj W hn\2fsy�^ m jt|<u � f W f6f�u+e h X ^ � fse �<W fp^�fsy�^
^ah�^aj � | o u ��� ^ � eèh9fiy�^ m jt|<u � f W f�� � \_^a��fsyà~ W fp^aj�e WMo�U

 ß"!rÜ$#&%ÍÜ('�â ã$Ü*)�Ü,+¶â.-0/1'

z¶eèj � f�b�fsy�^$eèh�v¬uMj�~ W fseØuMh+vgjtuw~ fsy�^ � ^ W ~ \_^�f�^ m f�uMj � eèh9vØjtuMh�f6uMvxfiy�^ m jt|<u � f W f�e ��ln� ^�\
f�u+e ~	�Zu � ^ mpl f � uMh9fsy�^ � ^ W ~;õ

÷ T y�^�jt^ � �nuMh � ^ùvgjauM~ fiy�^ � ^ W ~ ��m e h�fse oèogW f�uwj � e � jt^32 l eèjt^�\ f�u � ^ m uM~2� W fse ��o ^
í6egfsy�fsy W f�uwv°uMh�^$~2eèh�eè~ l ~äeguMh�eg�aeèh � � W jafse mpo ^ ð ~2eè� ô�U

÷ T y�^Ne h�v]uMjp~ W fieguMh9vØjtuM~;fsy�^+ç4�¬| � ^ W ~ m y W ~ � ^aj � e ��ln� ^�\Jf�uùjt^a~�u X ^¾fij W{m ` �
í6egfsy ogW j � ^ W h �wo ^$í6egfsy�ja^ � �n^ m f�fpuNfsy�^ � ^ W ~ W ç_e �aU
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T y�^$� l h m y�fsy�jau l�� y ^ X ^ah�f ��W jt^$~ W eèh o |¾fiy�u � ^ � f W jtfse h � fiy�^aeèj�y W \Ejtuwh�e mr� y�uMí6^aj �
eèh/\_^�^a�n^aj�j W \Ee WMo×� ^ � ~�^ah�f � b6fsy�^ajt^av¬uMjt^9uwh o |�fsy�^9^ X ^ah�f �2� f W jtfseèh � f�u�\_^ X ^ o uM��fsy�^
maW{��maW \_^ � eèh T��ñd � qD� d y WMX ^ � ^�^ah � ^ o ^ m fp^�\ UÍT u � ^ o ^ m fÍfiy�^a~ b�fsy�^ � e � h WMo vgjtuw~ fsy�^
d �Gj maWMo uMj�e ~é^�f�^aj � y�u l�o \ � ^ m uM~2� W fse ��o ^6í6eØfsyNfsy W fDuwv W ~	e � U }
uMjt^�u X ^aj�b<fpu$jt^a~�u X ^
^ X ^ah�f � í6egfiy y W \EjtuMh�e m e h�f�^aj W{m fseguMh � eèh�fsy�^ m ja|<u � f W f�b mpl f � uMh)fsy�^ � e � h WMo vgjauM~ fsy�^
}àe]\ �sW ~2� o ^aj � y W_��� ^�^ah W ��� o eg^�\ U T y�^�~ l uMh m uMh�f W ~2eèh W fieguMh í W{� jt^a~�u X ^�\ ln� eèh �
fsy�^ T�� ^ W ~ � �N��m eèh�fse oèoØW f�uMj m u l h�f�^aj � ^ay�eèhn\�fiy�^$í6y�u o ^r\_^�f�^ m fieguMh � | � f�^a~ U

� ��Ü�Ý��1- '�� # 'rÜ��	��

� ÜDÝ�á!å��ZÜ6Þ?Ü('�â

T y�^Ì~	e ��� eèh � ^ah�^aj � | ~�^ W{�ªl jt^a~�^ah�f �ñl�� ^aj � vØjtuM~ fsy�^J^ah�^aj � | o ^ W ` W<� ^
vØjtuM~Pfsy�^
maWMo uwj�eè~�^�f�^aj U��×� e h � fsy�^àeèh�v¬uMj�~ W fseØuMh)vØjtuM~Cfsy�^à} l uwh í WMo o]� b6uMh�^ maW h/^ � fieè~ W f�^
fsy�^ o ^ W `_eèh � ^ah�^aj � | W ~éu l h�f W hn\Nfsy ln��m uMjpjt^ m fDfsy�^$fpu<f WMo ^ah�^aj � |���� ��� � \_^a�nu � eØf�^�\�eèh
fsy�^�y W \EjauMh�e m$maWMo uwj�eè~�^�f�^ajKí6eØfsy	ja^ � �n^ m f�f�uNfsy�e � ^ � ^ m f U

T íKu �ªlnm y�~é^�fsy�u�\ � í6^ajt^Í^aç W ~2eèh�^�\ UDT y�^�î�j � f�~�^�fsy�u�\ ðñmaWwoèo ^�\ k�� egf�~é^�fiy�u�\ ô
e �Î��W{� ^�\+uwh¾fsy�^ m uMj�ja^ ogW fseguwh � ^�fsí6^�^ah���� ��� ��W hn\rfiy�^Dh l ~ � ^ajxuMv�} l uMhNí WMoèo�m u l h�fp^aj �
í6egfiy W f o ^ W_� f$uMh�^ m y W j � ^Q� W jtfse mpo ^Qy�egf U¾T y�^ � ^ m uMhn\à~�^�fsy�u�\ ðñmaWMo o ^�\ T u<f WMo�� e � h WMo
~�^�fsy�u�\ ô e �r� eè~2e ogW j×f�u�fiy�^Nî�j � fruMh�^Mb ��l f¾f W `{^ � eèh�f�u W_m�m u l h�fQfsy�^Nf�uEf WMoK� e � h WMo eèh
� uEfsy9} l uMh9í WMoèo]� eèh � fp^ W \2uMv@fsy�^�h l ~ � ^aj�uMv m u l h�fp^aj � y�egf � | m y W j � ^�\�� W jtfse mpo ^ �aU

���ª 
����! #" �  %$'&�(
z¶eèj � f�bDí6^9\_^aî�h�^
fsy�^ m u l h�f�^aj	í W{� y�egf � | W)m y W j � ^2� W jafse mpo ^�í6y�^ah�fsy�^ � e � h WMo e �
� jt^ W f�^ajÍfsy W h
fsy�^�)�~	eèh�e ~ l ~#* � ^�fsí6^�^ah fiy�^ o uMí � � e � h WMo jt^ � eguwh W hn\�fsy�^Ù~	e ���n^ W ` U
k u�í o ^�f ln� eèh X ^ � fse �EW f�^6fsy�^$\_^a�n^ahn\_^ah m ^ruwv+��� ��� �nX ^aj �ªln� fsy�^6h l ~ � ^aj6uMv�} l uMh	í WMoèo
m u l h�f�^aj � í�egfsy m y W j � ^ù� W jtfse mpo ^Ny�egf �2ð-,/.�� �¬ôpU � f	f l jph � u l fNfsy W fNfsy�e � \_^a�Z^ahn\_^ah m ^
ðñ� ^�^$z¶e ��U �_ô u � ^�| � fiy�^�v l h m fseØuMh

��� ��� �10 �/2� ��� �43�5 ê �6,/.�� � 3�5 � �7, �. � � ð�ê<ô

í6y�^ajt^8� 2� ��� � e � fiy�^��Z^ W ` X¤WMoèl ^�uMv°fsy�^Gh�uMh � o ^ W `{eèh � ^ X ^ah�f � \Ee � fsj�e ��l fseguMh U � m�m uMj�\Eeèh �
f�uQfsy�e � ja^ ogW fseguwhÅuwh�^ maW h9\_^�f�^aj�~2eèh�^6fsy�^ X�Wwoèl ^ � uMv�fsy�^6� W j W ~é^�f�^aj � 5 ê b 5 � v¬uMjK^ W{m y
��eguMh � ^ W ~ ^ah�^aj � | � ^a� W j W f�^ o | UxT y ln� fsy�^ WMX ^aj W<� ^D^ah�^aj � | o ^ W ` W<� ^�v]uMj W$� e X ^ah X¤WMoèl ^
,/.�� � e � \_^ ��m j�e � ^�\ � |	fiy�^$jt^ ogW fseguMh

��9 :<;!= 0?> 5 ê	�7,@.�� �A> 5 � �6, �.�� � ð �_ô
T!W `{e h � eèh�f�u W{m�m u l h�fÍfiy�^¾u � f W eèh�^�\é� W j W ~�^�f�^aj � 5 êNW hn\ 5 � b�uMh�^ maW h m uMj�jt^ m f�fsy�^
^ah�^aj � |B�/C �!D�D� ��� � W{m�m uwj \Eeèh � f�uNfsy�^�v¬uMj�~ l�ogW

� C
�!D�D
� ��� � 0 � � ��� � > 5 ê �6, .�� � > 5 � �7, �. � � ð �_ô

uMh+fsy�^6^ X ^ah�f �¬f�u��¬^ X ^ah�f ��W_� e �aU@T y�^���jtu m ^�\ l ja^Kí W{�¶maW j�jpeg^�\$u l f � ^a� W j W f�^ o |$í6eØfsy¾^ W{m y
uMv�fsy�^G��eguMh	^ah�^aj � |	\ W f W UxT y�^Gjt^ �ªl�o f � v¬uMjKfsy�^ �����/E ^GF���eguMh ��W jt^ � y�u�í�hNeèh�z¶e ��U � b
fsy�^ m uM~2� o ^�f�^Gjt^ �ªl�o f � v¬uMj WMoèo°� f l \Eeg^�\é��eguMh � ^ W ~ ^ah�^aj � eØ^ �6W jt^ � e X ^ah�eèh T!WM��U �_U

�



300 GeV Pions

z¶e �Ml ja^ � õ T y�^2\_^a�n^ahn\_^ah m ^9uwvKfsy�^2f�u<f Wwo ^ah�^aj � | \_^a�Zu � egfp^�\
eèh T��ñd
� qD� d uwh)fsy�^
h l ~ � ^aj+uMvÍ} l uMh)í WMoèo�m u l h�f�^aj � í�egfsy m y W j � ^�\ � W jtfie mpo ^ � y�eØf �aU T y�^�v l h m fseguMh ð�ê<ô
í W{� î�f�f�^�\ùuMh9fsy�^r\ W f W U

����� �8&  ������1�	��
����@" �  %$'&�(
T y�e � ~é^�fsy�u�\ W eè~ � f�u m uwj�jt^ m f�fsy�^�y W \EjtuMh�e m ^ah�^aj � | W{m�m uwj \Eeèh � f�u+fsy�^r\_^a�Z^ahn\_^ah m ^
��� ��� �6X ^aj �ñln� fsy�^Nf�u<f WMo�� e � h WMo�
 vgjtuw~ � u<fsyJ} l uwh í WMo o]������� �ªU	T y�^+~�^ah�fseguMh�^�\à\_^��
�n^ahn\_^ah m ^Qv l�o î o]� fiy�^�jt^ ogW fseØuMh

��� ��� �10 �/2� ��� �A3�5 ê	��� ��� � ð�ï�ô
� uNfiy�^ m uMj�jt^ m f�^�\2^ah�^aj � |2jt^ W \ �

� C
�!D�D
� ��� � 0 ��� ��� �	> 5 ê	��� ��� � ð � ô

T y�^���jtu m ^�\ l jt^ ðñ�sW ~�^ W{� eèh�fsy�^ maW_� ^	uwvÍfsy�^ k�� egf$~�^�fsy�u�\ ô í W{�QmaW j�j�eg^�\Ìu l f+f�u
u � f W eèh fsy�^ X�WMoèl ^ 5 êNW hn\àf�u maWwo]mpl�ogW f�^Qfsy�^ m uMj�jt^ m fp^�\
^ah�^aj � | U¾T y�^+jt^ �ªl�o fGv¬uMjrfsy�^
����� E ^GF/��eguwh � e � \_^a��e m fp^�\2eèh9z¶e � U�� b�fiy�^$� W j W ~é^�f�^aj X�WMo l ^ �6W jt^ o e � f�^�\�eèh T!WM��U �_U

���<� ��&�
 � ����� �-&�

�6u<fsy�~�^�fsy�u�\ � \_^ m ja^ W{� ^rfiy�^ o uMí©^ah�^aj � |	f W e o eèh9fsy�^���eguwh#��� ��� � \Ee � fsj�e ��l fieguMh UxT y�e �
maWMln� ^ � fñí6u+^ � ^ m f � õ

÷ T y�^$^ah�^aj � |�jt^ � u o l fseguMh2eè~2��jtu X ^a~é^ah�f U
÷ T y�^ EÍWMln��� e W h9~�^ W h
uMvDfsy�^+^ah�^aj � |
\Ee � fsj�e ��l fseguMh � y�eèv¬f � fpu	fsy W fÍuMv6fsy�^Qh�uMh �
o ^ W `_eèh � ^ X ^ah�f �aU

T y�^ k8� egf�~�^�fsy�u�\ í6uMj�` �	�ªo e � y�f o | � ^�f�f�^aj9fsy W h/fsy�^ � ^ m uMhn\�uwh�^�v¬uMjéfiy�^9y�e � y�^aj
^ah�^aj � eØ^ �aU�� y�^ajt^ W{� fsy�^ k�� egf+~�^�fsy�u�\ W ��� o e maW fseguMh uMh fiy�^ ����� E ^GF'��eguMh/\ W f W
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������� > ��� b¤jt^ � � U � C �!D�D� ��� �
	 ������� 3 ���¶ô bMfsy�^ T u<f WMo{� e � h WMo ~�^�fsy�u�\�u X ^aj � m uw~	�Z^ah �sW f�^ �
~�uMjt^D^ X ^ah�f � UxT y�e �@maWwln� ^ � fsy�^ o uMí)^ah�^aj � |rf W e o f�u � ^ � ~ WMo o ^aj°fsy W hNfsy W f°uMv�fiy�^ k�� egf
~�^�fsy�u�\�b ��l f�fsy�^�y�e � y	^ah�^aj � |+f W e o eèh m jt^ W{� ^ �@�ªl��n� f W h�fse Wwoèo | ðñ� ^�^6z¶e � U<ï$W hn\ T!WM��U�ê<ô�U
k ^ X ^ajtfsy�^ o ^ �p� b � u<fsy�~�^�fsy�u�\ � ��jtu X e]\_^$fiy�^ �sW ~é^�^ah�^aj � |�jt^ � u o l fseguMh	u X ^aj�fsy�^$í�y�u o ^
� ^ W ~ ^ah�^aj � |2j W h � ^ � f l \Eeg^�\ ðs� ^�^ T�Ww��U �_ô�U

�K^ W ~ ^ah�^aj � | d u�í�^ah�^aj � |�f W e o ò�� ó
ò E ^GF ó � h m uwj�jt^ m f�^�\ k8� eØf6~é^�fiy�u�\ T uEf WMo°� e � h Wwo ~�^�fsy�u�\
� � ê<U � ��Uºë �_U �
ê���� �_U � êEUÕï ê<U �
ê � � �_U � êEU � ê<Uºì
ê � � �_U � êEUÕï ê<Uèê
����� ï�U � êEU � �_Uºë

T!WM��o ^ ê õ T y�^6�Z^aj m ^ah�f W<� ^�uMvZfsy�^ o uMí�^ah�^aj � |¾f W e oZð ^ X ^ah�f � í6egfsy���� ��� � � ���
��� >���� b
í6y�^ajt^�������� W hn\ ��W jt^�fsy�^ E�WMln��� e W h)� W j W ~�^�f�^aj � uMv$fsy�^�jt^ � �n^ m fse X ^2�n^ W ` ô v¬uMj
X�W j�egu ln��� ^ W ~ ^ah�^aj � | W hn\ m uMj�jt^ m fieguMh2~é^�fsy�u�\ �aU

�K^ W ~ ^ah�^aj � | � h�^aj � |�jt^ � u oèl fseguMh ��� � ò�� ó
ò E ^GF ó � h m uwj�jt^ m f�^�\ k8� eØf6~é^�fiy�u�\ T uEf WMo°� e � h Wwo ~�^�fsy�u�\
� � ��� ï�� � � ï ��� ��� � � ï ��� ê�� � � ï
ê���� ��� ��� � � � ��� ��� � � � ��� ��� � � �
ê � � ì � ��� � � � ��� � � � � � ��� � � � � �
ê � � ��� ê�� � � � ì � ï�� � � � ì � � � � � �
����� ì � ��� � � ê ��� ê�� � � ê ��� ê�� � � ê

T!WM��o ^ � õ T y�^ m uM~	� W j�e � uMh�uMv¾fiy�^�^ah�^aj � | jt^ � u oèl fseguMh v]uwj X�W j�eØu ln� ^ah�^aj � eg^ �ùW hn\
m uMj�ja^ m fseguMh2~é^�fiy�u�\ U

T y�^+� W j W ~�^�f�^aj X¤WMoèl ^ � 5 ê b 5 �àW ja^ o e � fp^�\�e h T�Ww��U �_U � y�^ajt^ W{� fsy�^ Ww�n� u oèl f�^
X�Wwoèl ^ � uMv 5 ê+�ªo e � y�f o |Qeèh m ja^ W{� ^ � í6egfsy�fsy�^�eèh m ja^ W{� eèh �Q� ^ W ~ ^ah�^aj � | ð fsy�^�jt^ �ªl�o f � v¬uMj
� � E ^GFö��eguwh �$�ªl�� ^ajÍvØjtuM~ fiy�^ oØW j � ^$^aj�jauMj � \ l ^¾fpu	fsy�^ o uMí6^aj � f W fse � fie m��aô v]uwj � u<fsy
~�^�fsy�u�\�bZfsy�^Ù� W j W ~�^�f�^aj 5 � e � ~éuMja^�� o ^ ����m uMh � f W h�fÍu X ^ajÍfiy�^¾í�y�u o ^ � f l \Eeg^�\2j W h � ^
uMv � ^ W ~'^ah�^aj � eg^ �aU
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�6^ W ~'^ah�^aj � | k8� eØfD~�^�fsy�u�\ T u<f WMo�� e � h WMo ~é^�fsy�u�\
ò E ^GF ó 5 ê ò E ^GF ó 5 � ò E ^GF ó 5 ê ò E ^GF���~2eè� ó
� � >6ï � ë���� � � ìMï 3 � � � � � � � ��� >�ê � � � � � � ���
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ê � � > � � � ��� � � �Mï > � � ��� � � � � � � � >�ê � � ï ��� � � �Eì<ì
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T!WM��o ^ � õ@� X ^aj W<� ^ X¤WMoèl ^ � uMv�fsy�^�^ah�^aj � | m uMj�jt^ m fseØuMh	� W j W ~�^�f�^aj � u � f W eèh�^�\+vØjtuM~ fsy�^
î�f�f�^�\ v l h m fseguMh ð�ê<ô b¶jt^ � � UKðªï�ô�U�T y�^ o e � fp^�\ � f W fie � fse maWwo ^aj�jtuMj �ÙW jt^2fsy�u � ^�vØjtuM~øfsy�^
jt^ � �Z^ m fse X ^�î�f U

300 GeV Pions
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Energy Correction for 300 GeV Pions

z¶e �wl jt^ ï õ � h�^aj � | m uMjpjt^ m fseguMh�í6egfiy�jt^ � �n^ m fGf�uNfsy�^ o ^ W `{eèh � ^ah�^aj � | U
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