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Goals of the Experiment

® Baryon resonances A(1232) and S1; studied to extract transition amplitudes for exclusiv
70, n, w production

B Differential cross sections extracted and used to determine multipole transition amplitides
at larger value of Q2 than previously achieved

» Transition to pQCD will be studied through the Q? dependence of the quantity E2/M1 ol
the A (should approach unity in pQCD)

P W range of the experiment is expanded since the last installment in 1997 (experiment
97-101)

® Transition form factors extracted for A(1232) and Sy at the highest Q? thus far




I Electro-production Process

Incident electron
Scattered Electron

® The reactions for this analysis are:
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Scattered proton
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| Resonance Production (A,S;)
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® Restriction to A\, S711 decreases the number of independent functions to

three

&» Functions can be represented:
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Multipole Definition

P For strictly pseudoscalar meson production one can expand matrix element
according to total angular momentum, i.e. :
(NT|Jhaal|N) =

(XT5"X) ZlZO [(lMH_ -+ El—{—>Pl/+1 + ((l + 1)Ml— + El_>Pl/—1] .
® Considering only A production reduces the number of multipoles
A1 x Gt
2

A%OCG_
C%OCGO

P Also These can be related (through E;+ and M;y+ ) to E2 and M1:

A1 = —3(M1+ 3E2)
2
Ag = Y3 (B2 — M1)
C1 = —52
2



| COQM Predictions

® Process described by a
single quark spin flip

» Predicts M1 dominance
as Is seen at low energy
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| POQCD. Limit

®» QCD Factorization Theorem

A(Q?) =

f dajdyq)p(@% ZE)T(QQ, €T, y)q)A(Q27 y)
#® Indications of pQCD
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GPD.Description
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? o~ hard’ perturbative kernel
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‘soft
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norn-perturbative I =(P-P)
physics

peturbative!

e

elastic resonance transition Compiton scattering

B Parameterize soft non-perturbative physics into a Generalized Partron Distribution

® ru specification of GPD’s relates several interactions



| Form Factor Data
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Multipole Amplitudes
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I Hall C.E01-002 Settings

SOS
® (Q? = 6.3 GeV” setting //
» 213GeV < P, < 4.7 GeV /
» 11220 S @p S 2400 Incident Electron Beam "I ”’

Energy = 5.5 GeV o Beam Dump
® ()? = 7.7 GeV? setting Target
LH 4cm
» 3.24GeV< P, <47GeV

s O, =11.22°14.2° HMS
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| The Reaction Planes

» The center of mass
frame is shown where = o 5 5 v % = 2 afn s

k .
7" and p are colinear

with equal and

opposite momentum

(ot other
intermediate
atate)
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Baryon Resonances

H 500

H 400

® The A(1232) and S11 e
resonances are clearly correlated

300

with the 70 and 7 M2 peaks

P

o
g14
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» The elastic events clearly come

200

from lower W with some overlap

into a higher VW region due to pre 12

. . 100
or post radiation

» The w meson comes from the

o C.1 Q.2 0.3 0.4 0.5 0.6 0.7

largest W region for the MM(GeV?)

experiment



Angular Coverage in CM

=180

A(1232)

Red

circle every 30deq 4.,

Ham
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Events on plot are mapped by:
® x=0cmcos(pem)

Each concentric circle represents
30 degrees in O.m

Shows good coverage of center of

mass variables



Exclusive Studies

D The M $2 peaks can be used to constrain

the reaction and/or baryon resonance

P The M2 resolution for the 70 allows

detailed study of the reaction
LH(e,e'p)n®

B Exclusive cross sections and amplitudes
will be compared to models and previous

data
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Two «.Background
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» Two 7w background model does fairly well but cannot get overall absolute
normalization

P Fit the simulated distributions to the overall data spectrum

P Fitis occasionally mislead by large tail at low M M? (right plot)

Plots courtesy of M. Dalton



A(1232) Differential Cross Section
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| Timetable Estimate

» Fully corrected differential cross sections
(Projected: March 06)

» Form factors (Projected: April 06)
» Extracted multipoles (Projected: June 06)

# Interpretation and comparison
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Summary

» Beam energy of 5.5GeV with two Q? settings

9

o
»
o

Measure the cross sections for 1 H(e,e'p) X, X = {n%,n,w}
X identified by missing mass, M,
Q? of 6.3 and 7.7GeV for A resonance

Varied proton arm angle and momentum to cover wide range of 8.,, and ¢cm
bins for W up to 2GeV

» Physics to extract

9

o
o
»

Plan to extract the G}, E14/M14, S14+ /M1y for the A

Plan to extract Q3 A for the S11
2

Study the transition from soft to hard physics as a function of (2

Constrain the ¢ and = dependence of the GPD with elastic and transition form
factors and wide angle Compton form factors
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