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Positron Source at JLab and Whitepaper

• Proposed positron source at JLab

• Several whitepapers written
https://arxiv.org/pdf/2007.15081.pdf

• What physics can be done with e± at
JLab?

• Many ideas, will focus on those involving
SBS/BB

• Upcoming topical issue in EPJA
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TPE Measurements
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• Proton form factor ratio discrepancy
• Positron source at JLab allows for

definitive measurements of TPE

• Measurement of e+p/e−p cross sections

• SBS can provide key measurements
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Full Measurement Plan

SBS is used to detect protons, the corresponding lepton angle is given in parentheses

Ebeam 2.2 GeV 2.2 GeV 4.4 GeV
Spec. Angles (◦) 50 70 12 (110) 80 120 6.2 (140) 40 80 15 (70)
Q2[(GeV /c)2] 1.9 2.5 3.1 2.7 3.2 3.3 4.3 6.6 6.2
ε 0.59 0.37 0.11 0.28 0.08 0.03 0.62 0.19 0.26
Time [day/spec.] 1 2 3

The following table and figures from E. Cline et al. “Direct Two-Photon Exchange Measurement via
e+p/e−p scattering at low ε in Hall A”, https://arxiv.org/pdf/2007.15081.pdf
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Projected Statistical Uncertainties
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SBS
• Measure a small number of data points

quickly

• Unpolarized beam, 10 cm long target,
1 µA current

• Cover a wide range of epsilon

• Existing TPE data ε > 0.5

• Not the only possible TPE
measurement...
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Using SBS as a Proton Detector

• Don’t need to change magnetic fields
between measurements

• Final state proton radiative corrections
are smaller than for e±

• e+ background
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Proton Radiative Corrections
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Courtesy of Axel Schmidt, using the OLYMPUS generator.
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Polarization Transfer Measurements

The following figure and tables from A. J. R. Puckett et al., “Polarization Transfer in −→e +p → e+−→p
Scattering Using the Super BigBite Spectrometer”, https://arxiv.org/pdf/2007.15081.pdf

8 / 11



Polarization Transfer Measurements

SBS and lead glass calorimeter measurement.
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Polarization Transfer Measurements

• Polarized beam, 200 nA beam, 40 cm
target

• Measure a few data points to reconfirm
existing data at higher precision

• In conjunction with GEp

• Orthogonal to cross section ratio
measurements
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Summary

• Proton Form Factor Ratio still unresolved

• e+ source at JLab a font of interesting physics

• SBS can be utilized to make definitive TPE measurements
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