
Two-Photon Exchange in Unpolarized eP
(E05-017)
Patricia Solvignon

Argonne National Laboratory

            Spokeperson: John Arrington (ANL)
            Graduate student: James Johnson (Northwestern U.)

January 2007 Hall C Meeting



January 2007 Hall C meeting 1

Motivations
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In the Born approximation, GE/GM can be extracted from:
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Rosenbluth separation
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Qattan et al., PRL94, 14301

Extraction GE and GM for
the proton:



January 2007 Hall C meeting 3

Rosenbluth separation

! 

"R =
d"

d#

$(1+ %)

"Mott

= %GM

2
(Q

2
) + $GE

2
(Q

2
)

GE
2

Qattan et al., PRL94, 14301

Extraction GE and GM for
the proton:



January 2007 Hall C meeting 4
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Discrepancy interpretations
Two-photon exchange (TPE)

 Neglected in standard radiative corrections (Mo & Tsai)

 Rosenbluth method is sensitive to TPE

 TPE has a negligible effect on Polarization transfer method
in the Q2-range covered by the existing data

 The discrepancy cannot be resolved by Coulomb distortion
alone at high Q2

Soft multi-photon exchange
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Two-photon exchange extraction
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Two-photon exchange extraction
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Two-photon exchange extraction
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Two-photon exchange extraction
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Two-photon exchange extraction
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mapping of the Q2-dependence of TPE
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ε-dependence of two-photon exchange
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E05-017 kinematics

High precision
Rosenbluth
separations for
10 Q2-settings

 6 linac settings for 18 total incident energies

 Detect struck proton         improvement in stat. & syst.
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E05-017 kinematics

Linearity test of the
ε-dependence

12 data points at
each Q2 (1.12 and
2.56 GeV2)

 6 linac settings for 18 total incident energies

 Detect struck proton         improvement in stat. & syst.
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Test of linearity
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Relative size of nonlinear terms

Test of sensitivity to nonlinearities
at both small and large ε for

Q2=1.12 & 2.56GeV2

E05-017:
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Expected results

High precision GE/GM from
Rosenbluth method
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Expected results

High precision GE/GM from
Rosenbluth method

Precison extraction of the
Q2-dependence of TPE
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Preparation status
• Next experiment after G0. Standard HMS experiment.

• Mark Jones (PDL) helping and supervising the preparation for L/T
experiments

• Target (D. Meekins, J. Dunne)
– New scattering chamber ?
– January 05 target setup

• Detectors
– Hodoscopes refurbished (see V. Tadevosyan’s talk)
– Re-connecting HMS cables (M. Jones, A. Puckett, P. Solvignon,

V. Tadevosyan)
– Gain matching and more: scheduled for last week of February
– Calorimeter to be tested
– Aerogel to be installed
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Preparation status (cont’d)
• HMS magnet new controls (see S. Lassiter’s talk)
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Summary
 E05-017 will:

precisely map the ε-dependence of σR

provide high precision Rosenbluth data for GE and GM at Q2

between 0.90 and 6.63 GeV2

extract TPE amplitudes to correct GE/GM and GM

constrain TPE models

 Experiment preparation going reasonably well

 Shift schedule will be shared with E04-001/E06-009


