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★ - CLAS Lukashin
● - CORNELL Dixon
■ - CORNELL Cassel
▲ - H1 Adloff

❍ - SLAC Ballam, Q2 = 0
∆ - DESY Behrend, Q2 = 0
❑ - BONN Besch, Q2 = 0
◊ - CORNELL Berger, Q2 = 0
✩ - CLAS Anciant, Q2 = 0
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★ - CLAS Lukashin, W ≈ 2.3 GeV
■ - H1 Adloff, W ≈ 75 GeV
▲ - ZEUS Derrick, W ≈ 70, 94, 99 GeV
● - CORNELL Cassel, W ≈ 2.7 GeV
❑ - BONN Besch, W ≈ 2.2 GeV (Q2 = 0)
◊ - SLAC Ballam, W ≈ 2.5, 4.3  GeV (Q2 = 0)
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CLAS/E1 p(e,epπ+)X at Eo = 1.5 GeV

MM2(epπ+), GeV2
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CLAS/E2 - 12C(e,eh+)X at Eo = 4.4 GeV
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CLAS/E2 - 3He(e,epp)X at Eo = 2.2 GeV
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Phi vs. Vz for Electrons from Empty Target
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Phi for Electrons from Empty Target
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Vz for Electrons from Empty Target

Vz (cm)
-15 -10 -5 0 5 10

C
o

u
n

ts
/m

m

0

200

400

600

800

1000

Vz for Electrons from Full Target
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Neutron kinetic energy in the cms, with cut

ID
Entries
Mean
RMS

            447
           5926

 0.2713
 0.1833

0

25

50

75

100

125

150

175

200

225

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

����� � �
	 �A]0% mn[iXSPim �AjWXSm {oU {
�+UWO\jWXSPi{oU3OQUWOQP��om OQ[ � {xP&XShW{x[SOJXShWPiOQO � �g{)YWp3O �oO\UrXi[&mnU3}�hWm |>h.XShAO�X`}5{ YWO\XSOQ|QXiOQY �APS{oXi{oUW[
hgTZY UWOqTVP  p O �)jgT
:OQUWOQP��om OQ[8e

� ����� � �$� * , % ����&'W��� � -

� � �G� �X´ � *%* � � � �X´ � � WAÐ � � � �!Ì � �
*,�EI>¢�C A ��
��7£ ³ <�Ì�< ³ C��w��
���� � Í����

� �?C �2ÒGC�Ë��EC��LJ��;C��K5��
�� �PI�� 
��EI(6?5��PI_6%�;D(
�� A J��\W �%�0J��1� Õ � � � < � �?J A �,
 A 5
�?C�	�I>�ª�;J ALA J7I��?J����C�Ë&�YC7�0J�� C��R5��PI�� 5��?C � �HI_50I�� � 
#���_C�����
��ED¤� CZI>�H5
�J��?C�D D(
�5
9I�¥�C��BJ75 A �P6��(�YC��?C��'������
����(C �PI���5
���0CUCDRJ�§ C��LC��K5dJ���	�J^DKC��R5 C��7C�	%5��0I��bC��?C����_JTC A � Ó < �"� Õ < × ��
��EDKÑ1< Ó �fC�Ð� 5��K6 A �RJTC��^DRJ���� D(
�5
��(�0I�� Ó <Ô¾ 5LI
Ö < � �fC�Ð < � �?CZ5
 ���(C�D ���?I_5LI�� A ��C7�0CZJ���	�J^DKC��R5BI��;5��?J��/� A0A J7I��&¨ �PI(J��45�
	���_CO5 A �YI A JT50J7I��?C�D��?C�
	��/�.J75
�J75 A I��
����
	��
!�(�7C�� ¨'����
�5LC 
�¥'
!��
���	��?CSDRCO5LC�	�5LI�� �PI�� 5��HC²� ALA J7I�� �(��
#�>� C��R5 A �BJ�� 
 	�I>�/� I�� �LC�
	�5LJ7I��	 ��
��-�YC7�r�����TC�D¯�.JT5��\J A I>�?6H5
��HC 
�5 
 ���LC A0A 6��0CbI�� Õ Ò`50I���� < � � A �?J75LCbI	� 5��HC 
_D"¥�C�� A C&�L6����?J����	�I�� DRJ75LJ7I�� A 
�5.5��HJ A C�
������ D(
�5LC�
��ED 5
�?C A �?I��05��06�� �?J����85LJ��;Cz��
(DRC*
�¥'
�J���
����TC 50I 6 A �u� CX��C��LC&
����TC50IbI��?5
�J�� D(
�5�
 I�� �HJ%������6�
!�TJ75�� < � �?C A CSD(
�5�
 
��0C 5��?C A 6u� A 5
���	�CNI��Z5
�?C � Í �)�?< K <�5��?C A J A I	�� 
�5�
!�7J���
)�BCO50J���
 � ��
	�L5 I	�f5��HC�� ��
�¥�C�ECOC�� �?6u�)�7J A �?C�D 
 A �)�"� A < �.C�¥ <©ÌECU505 < � � ��Ò × Ñ2Ó �$¾�Ó>Ó>Ó � �5��?CX�-� A 5 ���&� A J
	 A �0C A 6��75 A �(�0I�� � 
!��� ³ 50Iª�YC �?6u���TJ A �?C�D=< W �TI����(C�� 
��05LJ
	��TC2���PI�� �)�&� A <��.C�¥ < �z�EJ A

¾>Ó�Ñ



Missing Mass (γ 4He → pπ- X)     GeV/c2    
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Invariant Mass (pπ-)       GeV/c2        
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Absolute photofission cross sections per nucleon
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Previous ep → e’pη, W ≈ 1535 MeV data
This work (TJNAF)
Exponential fit to this work
[7] (pQCD, high Q2)
[17] (fit to inclusive)
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