Proposal to Jefferson Lab PAC 16

CONSTRAINING THE NUCLEON STRANGENESS RADIUS
IN PARITY VIOLATING ELECTRON SCATTERING

R. De Leo, L. Lagamba
INFN/Bari

D.J. Margaziotis
California State University

P. Markowitz
Florida International University

R. Wiison

Harvard University

A.T. Katramatou, G.G. Petratos, D.L. Prout
Kent State University

R. Hicks, R. Miskimen, G. Peterson
University of Massachusetts

J. Calarco, W. Hersman, M. Leuschner
University of New Hampshire

G.D. Cates, B. Humensky, K.S. Kumar (Co-spokesperson), D. Relyea
Princeton University

M. Amarian, E. Cisbani, S. Fullani, F. Garibaldi, M. Iodice, R. Iommi, G.M. Urciuoli
INFN/Rome

E. Burtin, C. Cavata, B. Frois, D. Lhuillier (Co-spokesperson),
F. Marie, D. Neyret, T. Pussieux
DSM/DAPNIA/SPhN CEA Saclay

P.A. Souder, R. Holmes
Syracuse University

L. Auerbach, S. Choi and Z. Meziani
Temple University

J.P. Chen, E. Chudakov, K. De Jager, J. Gomez, M. Kuss, J. LeRose,
M. Liang, R. Michaels, J. Mitchell, A. Saha, B. Waojtsekhowski
Thomas Jefferson National Accelerator Facility

D. Armstrong, T. Averett, J.M. Finn, J. Roche
College of William and Mary in Virginia

(This is a Hall A Collaboration Proposal)



ABSTRACT

We propose to measure the parity violating asymmetry in the elastic scat-
tering of 3.2 GeV electrons from a liquid Hydrogen target in Hall A at a scat-
tering angle of f,, = 6°, corresponding to an average Q2 of 0.11 (GeV/c)?
The small scattering angle will be achieved with a combination of the HRS
high resolution spectrometers and septum magnets that are planned to be
installed in Hall A. The physics asymmetry is estimated to be about 1.7 parts
per million. With 100uA electron beam and a polarization of 75%, a statisti-
cal error of 4.6% and a projected systematic error of 2.9% can be achieved in
700 hours. The recent physics run of the HAPPEX experiment has demon-
strated that systematic errors can be controlled at the required level with a
high polarization photocathode.

This measurement would access the lincar combination p, + ppp to an
accuracy of £0.31 and would provide a direct sensitive constraint on the nu-
cleon strangeness radius. The experiment would thus probe the importance
of strangeness to the charge distribution inside nucleons and could potentially
make a clean, nonzero measurement of a nucleon strangeness matrix element.



