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What can we do?

To learn more about the structure of the
these difficulties, we can study modifi
structure for bound neutrons in de
theoretical description of bindi

...we can select t
where bindin
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Modification of Bound Neutrons
- the D(e,e’p,) Experiment

Experiment 94-102 at Jefferson
Lab

Run period “E6” in Hall B
(CLAS)

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

8 calendar weeks in spring of
2002; 4.5 billion triggers

CLAS-Collaboration and 2
Ph.D. students:

Dr. Alexei Klimenko (ODU)
and Cornel Butuceanu (W&M)
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Results: Angular Distributio
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Events

Results Momen

W <1.1 GeV -1 .<cos((-)n)<-0.3

W <1.1 GeV -0.! 3<cos((—)m)<0 .3

LI

PPAPREARE=

B
(=]
o

—LC WF

# counts

w
a
o

—e— JLAB E94-102

[~
(=]
o

-

250

200

150

100

T

Xx10

50

o e e |
&25 03 035 04 045 05 055 0.6 0.65 O.

> GeV
|

1.1<W <2.0 GeV -0.3<cos(6m)<0.3
x10

# counts

0925 0.3 035 04 045 05

W>2.GeV -1 .<cos(§m)<-0.3 i

24x10

0.55 0.6 0.65 0.
eV

60

# counts

50

40

30

20

10

L ———— e |
&25 03 035 04 045 0.5 0.55 0.6 0.65 0.

eV
W >2. GeV -0.3<Ccos(0 ;)<0.3 i

x10

# counts

b=l

.25 0.3 035 04 045 0.5 0.55

0925 03 035 04 045 05 055 0.6 0.65 0.7
GeV

s




----FSl

A —IA

Q=18 (GeVIc) 003 Q’=1.8 (GeV/cy’
X, =0.25 xA=O.35
\ =300 MeV/c . . p=300 MeV/c

[ RN pi ) \

3 2
=1.8 (GeV,
3#Méem) Q%=1.8 (GeV/c)

. =0.

X, =0.55

\s P, =300 MeV/
s P evie p, = 300 MeV/c




Results: x™ dependence

Q2= 1.8 GeV?2
Proton angles > 107.5°

Several different proton
momenta

Vertical axis: structure
function F, (x*,Q?)
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Inclusive Scattering off a “free” Neutron
- the BoNuS™ Experiment

Experiment 03-012 at Jefferson
Lab in Hall B (CLAS)

4 and 6 GeV /200 nA electrons
impinging on a 4 mm @, 20 cm
long D, gas target (7 atm) =>
L =0.410°*/cm?s
PAC-approved for 2 calendar
months of running (Fall 2005)

Old Domininon Univ., Jefferson e

Lab, Hampton Univ., William & R T
Mary, James Madison Univ., T
and the CLAS collaboration
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BoNusS - Experimental Setup
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D(e,e'ph)}( in CLAS++
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Summary

Light cone (as well as “non-relativistic”’) wave functions
describe the momentum distribution of nucleons in
deuterium rather well.

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

For large “spectator” momenta (neutron 1s far “off-shell”)
we see 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 awaits us with Jefferson Lab at 12 GeV.



