Investigation of Δ medium effects using the^4He(γ, π^+n) reaction

D. Branford,^1 J. Arneil,^1 J. A. MacKenzie,^1 K. Föhl,^1 F. X. Lee,^5 J. Ahrens,^4 J. R. M. Annand,^2 R. Beck,^4 P. Grabmayr,^3 S. J. Hall,^2 P. D. Harty,^2 T. Hehl,^3 J. D. Kellie,^2 T. Lamparter,^3 M. Liang,^1 I. J. D. MacGregor,^2 J. C. McGeorge,^2 R. O. Owens,^2 M. Sauer,^3 R. Schneider,^3 K. Spaeth,^3 and D. P. Watts^2 1 Department of Physics and Astronomy, University of Edinburgh, Edinburgh, EH9 3JZ, Scotland. 2 Department of Physics and Astronomy, University of Glasgow, Glasgow, G12 8QQ, Scotland.

3 Physikalische Institut, Universität Tübingen, D-72076, Tübingen, Germany. 4 Institut für Kernphysik, Johannes-Gutenberg Universität, D-55099, Mainz, Germany. 5 Department of Physics, George Washington University, Washington, DC 20052, USA.

Abstract

A measurement of the^4He(γ, π^+n) reaction in quasifree π–production kinematic regimes has been performed using linearly polarised and unpolarised tagged photons in conjunction with large solid angle π and n detectors. The aim of the experiment was to investigate predicted modifications to the Δ excitation of nucleons and their subsequent propagation and decay, brought about by the nuclear medium. Differential cross sections and polarisation asymmetries were determined for photon energies spanning the Δ(1232) excitation region. It was observed that the cross section results fall significantly below DWIA calculations including corrections for final state interactions as expected from investigations on Δ medium effects using PWIA calculations. However, mainly because of uncertainties in the magnitudes of the final state interactions, it has to be concluded that improved calculations are required to obtain a quantitative estimate of Δ medium effects.