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Motivation

Chiral Quark Soliton Model (Diakonov
et al., 1997) predicts an anti-decuplet
of pentaquarks

� Narrow (� 30 MeV)

� Low mass (� 1500-1800 MeV)

� � ���� � ��� ��� ��� MeV
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One of several alternative expla-
nations of ��: Isotensor multiplet
(Capstick et al., 2003)

� Explains narrow width in terms of
isospin-violating strong decays

� Predicts different set of narrow
(and exotic!) partners
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JLab Hall A Experiment E04-012
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Particle ID

� Left HRS:
– Two aerogels (� � �	��
� ��

)
– RICH (� � �	��)
– Pion rejector (lead glass shower)

� Right HRS:
– Gas Cherenkov (CO�)

� Coincidence (ToF)

� rejection � � � ���
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Coincidence System

Coincidence Time [ns]
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27 m flight path separates pion and
kaon concidences by � 2 ns at

� = 2.0 GeV/c
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Coincidence System (cont.)

Z_Reaction [m]
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Mass Resolution and Calibration
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Acceptance Correction
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Combining Measurements

Combine different data
sets after applying cor-
rections

� Efficiencies

� Effective charge

� Acceptances

Transitions are smooth!

Example: Kin 4–7
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������� fit
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Search for ��
��

Partner

� Assume linear background in fitting region

� Breit-Wigner peak convoluted with Gaussian resolution (������ = 1.5 MeV)

� Vary Breit-Wigner width, � = 1, 3, 5, 8 MeV
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Monte Carlo Analysis of Statistical Significance

� Generate 1000 background-only spectra w/ statistics of the experiment

� Run peak search algorithm over each spectrum

� Find probability that background fluctuates above certain limit

Peak Integral (nb)
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short-dashed: 90% confidence
level that peak is NOT back-
ground

long-dashed: largest observed
peak
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Detailed ��
��

Study: �� Improvement
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�
�
��

: Significance of Background Fluctuations
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�
�
��

: Peak Insertion Study
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�
�
��

: Confidence Level vs. Peak Amplitude
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: Cross Section Upper Limits
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Search for Isotensor Partner ���
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�

��: Likelihood Improvement
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�

��: Significance of Background Fluctuations
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��: Cross Section Upper Limits
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Search for Non-Strange ��
��

Partner
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: Significance of Background Fluctuations
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: Cross Section Upper Limits
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Conclusions

� E04-012 carried out high resolution search for narrow exotic states in the
missing mass region 1500-1820 MeV in kaon electroproduction at forward
angles.

� We do not observe strong narrow ��
��

(���, ��
��

) resonances in the search
region 1530-1820 (1500-1600, 1620-1860) MeV.

� Bumps seen are statistically consistent with background.

� For widths � � 10 MeV, we find 90% CL upper limits of

� � � 16 nb for ��
��

� � � 6 nb for ���

� � � 10 nb for ��
��

.

NB: Differential cross sections at forward angles!

� Results still somewhat preliminary — final checks in progress.
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