Investigation of the N ! �

N ! � N ! � Transition via Polarization Observables in Hall A

R.W. Lourie (Co-Spokesman), D. Barkhuff, B. Milbrath, S. Van Verst Department of Physics and Institute of Nuclear and Particle Physics University of Virginia, Charlottesville, VA

S. Frullani (Co-Spokesman), E. Cisbani, F. Garibaldi, M. Jodice, G.M. Urciuoli Physics Laboratory, Istituto Superiore di Sanitá and I.N.F.N. Sezione Sanitá Rome, Italy

R. De Leo, R. Perrino Physics Department, Universitá di Lecce and I.N.F.N. Sezione Lecce Lecce, Italy

J.M. Finn, M. Jones, C.F. Perdrisat Department of Physics The College of William and Mary, Williamsburg, VA

J. LeRose, J. Mitchell, S. Nanda, A. Saha, P.E. Ulmer Continuous Electron Beam Accelerator Facility Newport News, VA

C. Glashausser, R. Ransome, R. Gilman, G. Kumbartzki, P.Rutt Department of Physics, Rutgers University Piscataway, NJ

W. Bertozzi, D. Dale, S. Gilad, A. Sarty, J.P. Chen Department of Physics and Laboratory for Nuclear Science Massachusetts Institute of Technology, Cambridge, MA

J.Y. Mougey CEN Saclay Gif sur Yvette, France

M.B. Epstein Department of Physics, California State University Los Angeles, CA

J.J. Kelly, P. Markowitz Department of Physics and Astronomy University of Maryland

College Park, MD

H.P. Blok Vrije Universiteit Amsterdam, The Netherlands

J.R. Calarco Department of Physics, University of New Hampshire Durham, NH

L. Weinstein Department of Physics, Old Dominion University Norfolk, VA

V. Punjabi Department of Physics, Norfolk State University Norfolk, VA

Abstract

We propose to make a precise measurement of the p(ẽ,e 0p̃ )ß 0 reaction at the � resonance. Six individual response functions, R 0 ‘LT; R 0 tLT; R nLT; R LT; R 0 ‘T T and R 0 tT T, will be separated at several values of ` cm. This will permit a multipole analysis of the response functions. Five of these response functions have never been measured before. In addition, we will determine the combinations 2”R nL + R nT � ”R nT T and 2”R L + R T � ”R T T. This highprecision determination of absolute response functions is complementary to the studies planned for CLAS.

Three of the LT-type response functions are highly sensitive to the presence of a resonant quadrupole (S 1+) amplitude in the N ! � transition. Furthermore, the combination Re(S �1+M 1+) only occurs in these three response functions and one other, making the proposed measurement nearly maximal in the sense of obtaining most of the information possible on this term. The normal-polarization LT-type response, R nLT, along with 2”R nL + R nT � ”R nT T, will characterize the influence of other (resonant and non-resonant) amplitudes since they, like the “fifth” response function R 0LT, identically vanish for an isolated resonance. Knowledge of the two TT 0-type response functions will allow the dominant jM 1+j2 term to be accurately determined.

The experiment has two primary goals. One is to provide, via the LT-type response functions, precise information on the Re(S �1+M 1+) interference term. The other is to determine several previously unmeasured response functions which contain both real and imaginary parts of interferences. By doing so, we will significantly test all the dynamical ingredients, resonant and non-resonant, in the elementary pion electroproduction process.