Deuteron break-up p + d → (pp)_s + n_{backward} with a forward emitted S-wave proton pair at proton energies of 0.6 GeV - 1.9 GeV.

S. Dymov^{a,b}, M. Büscher^b, M. Hartmann^b, A. Kacharava^{c,d}, A. Khoukaz^e, V. Komarov^a, A. Kulikov^a, V. Kurbatov^a, N. Lang^e, G. Macharashvili^{a,d}, R. Maier^b, R. Koch^b, S. Merzliakov^a, S. Mikirtytchiants^f , H. Müller^g, M.Nioradze^d, H. Ohm^b, A. Petrus^{a,b}, D. Prasuhn^b, H. Paetz gen. Schieck^h, F. Rathmann^b, R. Schleichert^b, H. Seyfarth^b, J. Stein^b, H. Ströher^b, Yu. Uzikov^{a,i}, K. Watzlawik^b, S. Yaschenko^{c,a}, B. Zalikhanov^a, N. Zhuravlev^a for the ANKE collaboration (COSY-Jülich).

a. Joint Institute for Nuclear Research, 141980 Dubna, Russia b. Institute für Kernphysik, Forschungzentrum Jülich, D-52425 Jülich, Germany c. Physikalisches Institute II, Universität Erlangen-Nürberg, D-91058 Erlangen, Germany d. High Energy Physics Institute, Tbilisi State University, 380086 Tbilisi, Georgia e. Institute für Kernphysik, Universität Münster, D-48149 Münster, Germany f. Petersburg Nuclear Physics Institute, 188350 Gatchina, Russia.

g. Institute für Kern-und Hadronenphysik, Forschungzentrum Rossendorf, D-01474 Dresden, Germany h. Institute für Kernphysik,Universität Köln, D-50937 Köln, Germany i. Kazakh State University, Almaty, 480121, Kazakhstan.

The proton-deuteron backward elastic scattering pd → dp is a long-explored topic with the goal to study the short-range structure of the deuteron and of nucleon-nucleon scattering. Deuteron break-up in collinear kinematics close to that for the pd → dp process may give a new additional information. However, it has never been studied exclusively at intermediate energies. The break-up channel p + d → (pp)_s + n_{backward} (1) in which a proton pair (pp)_s is emitted forward in an S-wave state attracts particular attention. As shown in ref.[1], a significant suppression of the Δ-excitation in the intermediate state (Δmechanism of the process) should occure in that case. Hence the one-nucleon-exchange (ONE) mechanism very important in a wide range of the incident energies from 0.5 to 2.5 GeV, except for energies of about 0.8 GeV, where a node in the half-off-shell amplitude of the NN(^1S_0)-scattering should exist. Therefore, process (1) is more sensitive to the short-range NN-properties than the pd → dp scattering, where both the Δ-mechanism and D-wave of the final deuteron wave function obscure the effect. The ONE+Δ+(Single Scattering) model [2] predicts an energy dependence of the cross section with a minimum around 0.8 GeV and a plateau in the 1.3 - 2.5 GeV range [3]. To check this prediction we have performed cross section measurements at the ANKE spectrometer [4] of COSY- Jülich at beam energies: 0.6; 0.7; 0.8; 0.95; 1.35 and 1.9 GeV. Proton pairs produced in the interaction of the stored beam with the deuterium cluster-jet target [5] passed the magnetic field of the spectrometer and were recorded in MWPCs for track reconstruction and a scintillation hodoscope for triggering and particle identification.

The 3-momentum of each proton was determined and the pairs with relative energy in their c.m.s of less than 3 MeV were selected. Cross sections for pair emission with c.m. polar angles of its total momentum in the range 0^∘ − 8^∘ have been obtained. The experiment and results will be discussed. References 1. O.Imambekov and Yu.Uzikov, Yad.Fiz. 52 (1990) 1361.

2. L.Kondratyuk et al., Yad.Fiz. 33 (1981) 1208; Yu.Uzikov, Phys.Part.Nucl.29 (1998)583. 3. Yu.Uzikov, J.Phys. G: Nucl.Part.Phys. 28 (2002) B13. 4. S.Barsov et al., Nucl.Instr. and Meth. A462 (2001) 364. 5. A.Khoukaz et al., Eur.Phys.J D5 (1999) 275.