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Things I learned from Fay Selove

1. Nuclear Structure can be fascinating.

2.  Stay from neutron detection!
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We identified valance
neutron hole states and
extracted spectroscopic
factors



Study of SRCs with High-Energy Protons
Trieste, May 2008

5

Here we were converting
single proton holes into

single neutron holes
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But I knew something was
MISSING!

Spectroscopic
factors

for (e,e’p)
reactions
show only
60-70%
of the

expected
single-particle

strength.

There must be more!
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For quasi-elastic scattering, we can apply the impulse
approximation (IA) to the interaction of the projectile
with a proton in a correlated pair.

p

12C
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Forward going, 
high-momentum
nuclear protons 
are  preferentially
selected, because
this minimizes s.
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Longitudinal component of pf

Subtraction
of large numbers

Light-cone
Magic!
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Software cuts for data replay.
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pn > kF

pn < kF
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pn < kF

pn > kF
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So why did this work so well
when our count rate was only

∗ ∗ 1 per week ?     

1. The s-10 dependence of p-p elastic scattering, which 
preferentially selects high momentum nuclear protons.
(Hadrons are different from leptons!)

2.    The improved resolution from using light cone variables.  

3. The small deBroglie wavelength of the incident protons:

λ = h/p =  hc/pc = 2π • 0.197 GeV-fm/(6 Gev)

   ≈ 0.2 fm. 

This meant that our probe could interact with a
single member of a correlated pair!
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Centroid = -0.013 ± 0.027 GeV/c
     σ         =  0.143 ± 0.017 GeV/c

Centroid =  0.289 ± 0.017 GeV/c
     σ         =  0.097 ± 0.007 GeV/c
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4. And . . .



Study of SRCs with High-Energy Protons
Trieste, May 2008

33



Study of SRCs with High-Energy Protons
Trieste, May 2008

34

Recent Development

“Evidence for the Strong Dominance
 of Proton-Neutron Correlations in Nuclei”

by
E. Piasetzky, M Sargsian, L. Frankfurt, M Strikman

and J. W. Watson
Phys. Rev. Lett., 20 October 2006

ϖAnalysis of the EVA Data
ϖAssumes 100% NN-SRCs above 275 MeV/c
ϖIncludes the motion of the pair
ϖIncludes absorption of entering and
     exiting nucleons in the nuclear medium

Conclusion: 92 ± 18% of high-momentum
protons have correlated neutrons.
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Completed in Spring 2005

Spokesmen: Bill Bertozzi, MIT
Eli Piasetzky, Tel Aviv
John Watson, Kent State
Steve Wood, Jlab

And: Shalev Gilad
Doug Higinbotham

Ph.D. Students:  Ramesh Subedi, Kent State
   Ran Shneor, Tel Aviv
   Peter Monaghan, MIT
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The Results from E01-015 can be found in:

1) R. Shneor, et al., Phys. Rev. Lett. 99, 072501 (2007).

2) R. Subedi, et al., SCIENCE, in press.

The results of the BNL (p,2p+n) experiment are fully
consistent with the results of the JLab (e,e’p+N) experiment:

∗ Different Laboratories
∗ Different probes
∗ Different Graduate Students
∗ Different millenia

∗ Same Results!
∗ We are observing nuclear structure
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Studying Short range Correlations in
Nuclei at the Repulsive Core Limit via the
triple Coincidence (e, e’ p N) Reaction

PAC  31/TJNAF   Jan.  2007

Proposal  07-006

(Next Generation of E01-015)

Hall A  / TJNAF
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