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» SOS detect electrons
» QQ ~ 6.36 GeV2
s Q2 ~ 7.7 GeV?

352?’ HMS detect protons
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» Physical Motivation
» Reduction of 5-fold cross section to v*p — p’79

» Multipoles M+, E;4,S;+ and transition form factor G,
s Perturbative QCD

» Data Manipulation

s Backgrounds and particle ID

» Radiative corrections

» Observable Extraction

» Center of mass cross section do” /dQ2,

» Multipole extraction

s Summary







s Q°=—¢

» W=+/(q+p)?
» Differential cross section
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» Multipole ratios for A resonance, I = 3

o )
EM = N (Ml(i/z)) ; SM = N (Mﬁm)

2 %
My = U\/;GM

» The constituent quark model predicts Rg;,=0, or very nearly so

» Transition form factor

» Perturbative QCD predicts Rgy/=1 and G, falling like é
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Particle Selection
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» Clean separation of p and =+ events

» Enough =™ events for ~*p — nnt
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» Use the beam structure away from coincidence proton peak

» Extract angular distribution by above cut and subtract

» Low momentum hadrons dominate beam structure




Elastic Radiative
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» Above example for —1.0 < cosf* < —.4

0.04 0.06

» For lowest cos 0* elastic radiative concentrated

» Use same form for other cos 6* bins but different parameters
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» Diagrams like above must be computed
» Process has low energy (IR) divergence
» Correction model dependent
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» Parameter dv.; difference M)z( cut from nominal

» Reference: A. Afanaseyv, et al. Phys. Rev. D66 074007
(2002)




» Differential cross section takes form

do?
d€)*

s

— A(cos0*)+eB(cos 0*) cos 20 4++/2¢(1 + €)C(cos %) cos ¢ *

» Can expand and fit simply assuming S-wave and P-wave
only




Example Fit W=1.232 GeV Low Q?
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» Assume that the resonance is dominant and the M
amplitude is dominant

» With this assumption Q?=6.36 GeV? extract value of
Rey=-0.3+2.0% and Rgp=-11.0+2.0%

» Have cross section data at higher @Q* setting but cannc
constrain the ratios on its own
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» The world has brand new pion electroproduction data at
both Q? ~6.36 GeV? and Q? ~7.7 GeV?

» In a fit where one includes only S-wave and P-wave
contributions and assumes that the A dominates and tha
the magnetic dipole dominates then obtain Rg,,
consistent with zero

» Since G;, seems to still fall faster than the dipole form, &
the physics is not totally in realm of pQCD
» If the Rg), zero holds up in a more detalled fit, we may b

seeing a turn toward positive! Expectation is that sophist
cated fit will bring Rg,; down.
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