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~80% of all nucleons with momentum = 300 MeV / ¢ belong to 2N-SRC.
#np-SRC 18
# pp-SRC

@ For 300-600 MeV/c:
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' Motivation for EO7 — 006

Extend the measurement to be sensitive to the TEL AUN UNIVERSITY
NN tensor force and the repulsive force

| Repulsive core is not well know theoretically and experimentally.
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We want to study isospin structure of the SRC pairs by measuring ratios:

‘He(e,e' pn) ‘He(e,e'pp) 4 ,
4He(e,e’p) 4He(e,e’p) H€(€,€ pp)

%/4 ‘He(e,e' pn)

Triple to triple ratio

Triple to double ratios



Experimental setup
EO07 -006 JLab
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HAND analysis
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" Results

- Triple coincidence events
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Results

‘He(e,e'pn)
“He(e,e'p)

Preliminary *He(e,e'pp)/2
miss “He(e,e'p)

He(e,e'pp)/2
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Wiringa, Schiavilla, Steven, Pieper, Carlson, http://arxiv.org/abs/arXiv:1309.3794

With increasing Pmiss

# pp/ # np increase (As predicted by AV 18)
# pp is constant (Dominated by the repulsive core)
# np decrease (FSI and/or 3N Correlations)



Summary

We observe a change in the pp-SRC/np-SRC ratio indicating a transition

from the dominate tensor NN force to the repulsive interaction

@ We plan to publish the results presented here within 1-2 months
@ Additional analysis on the (e,e'p_recoil) and (e,e'n_recoil)

reactions is in progress (Navaphon Muangma from MIT).






TDC calibration

Relative time calibration using
elastic protons

Time walk correction
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TDC calibration - Continue

TOF resolution for single bar before and after the correction
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TDC calibration - Continue

Relative time calibration using elastic protons
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Neutron identification

Neutron is defined as a hit if there is no hit in space and time in the
matching bar in the preceding layer (blocking bar)

Event viewer created: Green bar: examined bar
Red bar : blocking bar
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Neutron Efficiency

Efficiency measurements at two kinematical settings:

s Pmiss ~ 300 MeV/c

Efficiency determined by comparing the

s Pmiss ~ 440 MeV/c number of (e,e'p) events to (e,e'pn) events

Target: LD2
HRS-R — detected electrons (contrary
to protons during the production)

In order to define a valid (e,e'p) event following cuts are used:

@ Missing mass
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Absolute timing determined using the exclusive scattering from Deuterium
when LHRS detected electrons and carried the time during the production.

HAND was already calibrated with elastic protons, so only global offset needed to
determine the absolute time.
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Gamma Peak

In addition to exclusive scattering. High energy photons arrive to

detector at the same time during the production

Settings

500 MeV/c

625 MeV/c

750 MeV/c

Gamma peak in Double coincidence
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Hits Matching

In order to define a proton we must match the hits in MWDC to the hits in the Trigger plane

Matching algorithm:

1) for each reconstructed track check if there is a hit in E plane

2) If there is no hit in E plane, than check if there is hit in dE plane

Matching between the track from the MWDC and Trigger plane
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HRS - Calibrations
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Event Selections

E h
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(e,e'p) events are the basis for the analysis. Cut
that used to choose these events are:

= Nominal HRSs cuts

=+ Coincidence Time

-+ \ertex cut
-+ \ertex difference between L-HRS and R-HRS

= Two dimensional cut on Y scaling and omega
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Counts
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Neutron TOF with background subtraction
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