_____ e B i v i i, S .

e S ST R e s, S
-~ - ° Sebastian_Kuhn e “
: i ~0ld -Dominion University 2 4 pe

-- : '. .I - _-L
3 = - ;
= - - = = P . i{'_
- . _— ¢ N . 7:743 +



thinking about_al_l_‘.

M s

L

il Mg =

e oo e Ve T S A TR T e T PR B

Ml‘“‘“‘ ; .L-‘;' o e i Sinasru
i M-«-ﬁ “"r.- Pt SIS

HM{';"[.Q'JWQ Wb*-‘h‘ﬂ- Ha-r"-gu

ey J ,.‘J-‘.ﬂi.—’ 7w,.n:'.:..=u -f;:'." A




Overview

Structure of a bound neutron
“Spectator Tagging”
The “Deeps” experiment

Results

— Momentum distributions
— Final state interactions
— Structure Functions

The BoNuS experiment
Future Plans and Summary



GOAL: Answer 2 related questions

1) How can we explore the structure of the neutron if all we

have are neutrons bound in nuclei?
. In many cases, a neutron bound in deuterium can be considered

“nearly free”.

BUT: For certain kinematics (large x > 0.5, resonance region
W < 2) the high-momentum (short-distance tail) of the deuteron
wave function plays a large role and might distort the result.

2) Can we learn something about what happens to a nucleon if

It Is part of a short-distance pair?

Many ideas: Off-shell modifications of on-shell structure functions,
color delocalization, suppression of point-like components,
“fusion” into hidden-color objects or even 6-quark bags



F2n=F2d—F2p?

——F2d
=— F2p

—— F2d-F2p

« EMC a E136
« NMC + E665
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What can we do?

1) To learn more about the structure of the neutron we can
“select the part of the deuteron wave function” where
binding and off-shell effects are minimized, and we can
Kinematically correct for Fermi motion.

2) To learn more about structure modifications of a deeply
bound nucleon, we can emphasize the high-momentum
part of the deuteron wave function (corresponding to
short distances).

Method (in both cases): Lepton scattering off the deuteron
with simultaneous detection of a backwards-going
“spectator” proton:

D(e,e’p )X



“Spectator Tagging”
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Modification of Bound Neutrons
- the D(e,e’p,) Experiment

CLAS Experiment 94-102 at
Jefferson Lab led by Kim, K.
Griffioen and SEK

Run period “E6” in Hall B

5.75 GeV / 7 nA Electrons on a
5cm long LD, target =>
L=10%/cm?s

8 calendar weeks in spring of
2002; 4.5 billion triggers

2 Ph.D. students:
Dr. Alexel Klimenko (ODU)
and Cornel Butuceanu (W&M)

;
:
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Results: Momentum Di
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Q2 = 1.8 GeV2, W* = 0.94 GeV, ps = 0.3 GeV/c Q2 =2.8 GeV2, W* =2.4 GeV, ps = 0.3 GeV/c
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W=* = 1.25 GeV, ps = 0.3 GeV/c W=* = 1.25 GeV, ps = 0.39 GeV/c
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Ratio for ps = 0.3 GeV/c Ratio for ps = 0.39 GeV/c
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Inclusive Scattering off a “free” Neutron
- the BONuUS™ Experiment

D(e,e’Pyyci) at Jefferson Lab with CLAS -
and RTPC™ "1

1, 2, 4 and 5 GeV electrons impinging
ona6 mm d, 20 cm long D, gas target
(7.5 atm) =>

L =0.2:10%/cm?s

Ran 3 months (October - December
2005)

Jefferson Lab, Old Dominion Univ.,
Hampton Univ., William & Mary, James
Madison Univ., Univ. of Houston and
the CLAS collaboration

“BoNuS = Barely off-shell Nucleon Scattering
“RTPC = Radial Time Projection Chamber



Target-detector system for slc
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RTPC - GEMSs
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BoNuS - Experimental Setup
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Q' =1.0GeV

Naive SU(6) Quark Model
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D(e,e'ph))( in CLAS++
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Summary

e Light cone (as well as “non-relativistic””) wave functions describe the
momentum distribution of protons emitted “backwards” from
deuterium rather well.

» Final state interactions play an important role, especially for more
forward angles (relative to ) and large proton momenta. They are
more pronounced for large final state mass W or small Bjorken x.

L_ ~« For large “spectator” momenta (neutron is far “off-shell””) there may
be a reduction of the structure function F,, compared to that for a free
neutron.

* New measurements with small spectator momenta will allow us, for
the first time, to extract F,, at large x without large nuclear
uncertainties.

A rich program gyl 4vith Jefferson Lab at 12 GeV.
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