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What are Short Range Correlations (SRCs)? Why are SRCs interesting?
> Nucleon-Nucleon Short Range Correlations (NN-SRCs) are 1. In the study of the nucleon spectral function, the shell model can only predict 60%. Long range
% repulsion phenomena when the two nucleon wave functions are strongly correlations provide additional 20%. Short range correlations are believed to contribute the
= overlapped in the initial-state, causing two back-to-back high- remaining 20%.
momentum nucleons to be observed in the final state.
] . . . . . . . . .
2. The measurement of nucleon momentum distributions for various nuclei yields a similar high
active The two nucleon potential is attractive when the two nucleons are momentum tail. Along with the shell model, the existence of NN-SRC pairs within the nuclei is
far apart but repulsive when they are closer together. believed to explain this behavior.
; 'r In this experiment, we have probed up to the limit of the repulsive 3. The study of the NN-SRCs within the nucleus can also provide insight into cold, dense nuclear
’ 1 2 r{fm] core of the nucleon-nucleon potential illustrated by the arrow. matter such as that found in neutron stars.
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Experiment E01-015 measured the SRC pair fraction in *C nuclei. Results are shown above. By 0 1 2 k (fm) 3 ‘ 5 WO ED T ED S0 e
including the inclusive (e,e’) study of the SRC, we learn that within the missing momentum range L. Lapikas, Nucl. Phys. AS53 (1993) 297. g 20 4l(>)o(Me?;)/oc) 800 2000 P s [MeV/c]
300-600 MeV/c, 20% of momentum distribution is the NN-SRC pair: 18% are np pairs, 1% are pp
pairs, and 1% are nn pairs. Our experiment will provide the new additional set of the experimental data for p ... 400 to 800
[R. Subedi et al., Science 320 (2008) 1476] MeV/c which we can use to compare to many existing theoretical predictions.
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a) Vertex reconstruction of carbon b) Sieve reconstruction shows c) Vertex selection of the 20 cm d) In-plane and out-of-plane e) Electron selection using pion
multi-foils with high resolution both in-plane and out-of-plane He4 target to avoid the end caps acceptance cut of the electron rejecter. 97% of data is
after optics calibration. angle optics calibration. contribution at +/- 8 cm from detector. identified as electron.
scattered target center .
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Our experiment studies short-range correlations Expe"ment Goals Recoil Proton Result
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o " the future experimental design.
Wit Igh Tour-momentum transter a) In-plane and out-of-plane acceptance b) Proton Particle Identification (PID): dEvs  ¢) Momentum reconstruction from MWDC
[Q2 = 2 (GeV/C)Z] x>1 and nearly anti-parallel : : cut of the proton detector. E energy deposited after cuts on electron with electron selection cut, BigBite
e aticehy e mini’mize ’Meson Exchange Current The thorough examination of the cross event and on proton acceptance. Minimum  acceptance cut and PID from dE vs E.
’ . . . g . section for A(e,e’pN), A(e,e'NreCO”)’ ionizing particle is identified and imposed
(MEC), suppress isobar contribution and Final-State Ale,e’p) will give an almost complete as further cut.
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