The Most Precise Measurement of the Beam Normal Spin Asymmetry in Electron-Proton
Scattering Using the QWEAK Setup
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We have used the QWEAK setup to make a 3.2% (preliminary) measurement
of the ]32eam .Normal Spin AT Iy from the ool £ & Q* of 0.025 Figure 2. Apparatus and kinematics. -7 Extract Azimuthal Dependance Remove Backgrounds and Polarization
(GeV/c)“. This observable provides direct access to the imaginary par.t qf the Beam Energy — 1160 GeV Apar(®) = Apnys sin(é — do) + C ( (Aphys/P) — Z AB sz\
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® Directly proportional to the imaginary part of the two-photon exchange \
® Parity conserving and time-reversal invariant
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Table 2. Relative contributions to the final error from statistical and systematic sources
Target /| Careila D Bas Error Source Relative dB/B
Beam polarization 2.2 %
* Statistics 1.3 %
A — _ Im(MI M,y ) o o
— | M |2 Transversely Polarized electron Beam Q° Bias of the detectors 1.2%
! Detector non-linearity 1.0 %
Signals to Asymmetries Helicity correlated beam asymmetries 0.9 %
) \ Aluminum background 0.3 %
Right PMT Total Relative Error 3.2 %
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The measured asymmetry has an azimuthal dependence given by N *o‘ . Conclusions and Outlook
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Anfer = g%;gi —B,Sen=-8B, Siﬂ(gb e — @ S) é HE | ] <, m We have made a 3.2% measurement of B_ from elastic electron-proton
> F .f" ’~,t scattering. Its the most precise measurement of this quantity yet.
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