Experiment E02-013: Measurement of the Electric Form Factor of the Neutron at High Q?

Jeffgon Lab

OThomas Jefferson National Accelerator Facility

Seamus Riordan, University of Virginia

The G Experiment in Hall A at Jefferson Laboratory

Spokespeople: Bogdan Wojtsekhowski, Gordon Cates, and Nilanga Liyanage

Ph.D. Students: Sergey Abrahamyan, Brandon Craver, Aidan Kelleher, Ameya Kolarkar, Jonathan Miller

Large Collaborative Effort

People Institutions
/ graduate students
5 postdocs Core Institutions:

Over 100 collaborators Jefferson Laboratory

University of Virginia

Funding

U.S. Department of Energy Yerevan Physics Institute

College of William and Mary

National Science Foundation

University of Kentucky
University of Maryland, College Park
Carnegie Mellon University

California State University, Los Angeles

Over 20 institutions in 7 countries

Nucleon Form Factors

The electromagnetic current for a general spin 1/2 particle with structure
(such as the nucleon) is parameterized by the formula
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The electric form factor, Gz and magnetic form factor, G,, modify scattering
from what it would be if the nucleon were pointlike (i.e. pointlike implies G¢ =

0,G,= ) L4

The ratio G./G,, can be accessed by measuring the cross section asymmetry
by scattering a polarized electron from a transversely polarized target.
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This Hall A G." measurement provides a charge
weighted snapshot of the neutron with unprecedented
resolution.
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Measuring the helicity dependent cross section asymmetry
from the reaction *He(¢,e¢'n)pp  gives a sensitive method to
access the ratio G./G,, of the neutron.
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Nucleon charge

Operates in an open environment with | differentiation performed
through veto planes.
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Preliminary results measured at three Q? points from 1.7 to 3.5 GeV>2.

These new data doubles the Q2 range where it had been previously
measured providing high resolution "snapshot" on the charge structure of
the neutron.

Nucleon Tomography
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