Measurement of Tensor Analyzing Powers in Elastic Electron- Deuteron Scattering at Momentum Transfer Range 2.8 − 4.6fm^{−1}.

D.M.Nikolenko^a, H.Arenhövel^b, L.M.Barkov^a, S.L.Belostotsky^c, V.F.Dmitriev^a, M.V.Dyug^a, R.Gilman^d, R.J.Holt^e, L.G.Isaeva^a, C.W.de Jager^{f,g}, E.R.Kinney^h, R.S.Kowalczyk^e, B.A.Lazarenko^a, A.Yu.Loginov^i, S.I.Mishnev^a, V.V.Nelyubin^c, A.V.Osipov^i, D.H.Potterveld^e, I.A.Rachek^a, R.Sh.Sadykov^a, Yu.V.Shestakov^a, A.A.Sidorov^i, V.N.Stibunov^i, D.K.Toporkov^a, V.V.Vikhrov^c, H.de Vries^f , S.A.Zevakov^a

a Budker Institute for Nuclear Physics, 630090 Novosibirsk, Russia b Institut für Kernphysik, Jogannes Gutenberg-Universität, D-55099 Mainz, Germany c St. Petersgurg Nuclear Physics Institute, Gatchina 188350, Russia d Rutgers University, Piscataway, New Jersey 08855 e Argonne National Laboratory, Argonne, Illinois 60439-4843 f NIKHEF, P.O. Box 41882, 1009 DB Amsterdam, The Netherlands g Thomas Jefferson National Accelerator Facility, Newport News, Virginia 23606 h Colorado University, Boulder, Colorado 80309 i Nuclear Physics Institute at Tomsk Polytechnical University, 634050 Tomsk, Russia

The polarization observables of elastic electron-deuteron scattering provide an important information for the investigation of the nucleon-nucleon interaction as well as for the study of non-nucleon degrees of freedom. We report the results of a new phase of the internal target experiment at the 2 GeV electron storage ring VEPP-3, Novosibirsk, where substantial increase of the experiment figure of merit has been achieved. New polarized internal gas target with intense cryogenic atomic beam source was used. The record flux from the source (∼ 8 × 10^{16} of polarized deuterium atoms/sec) was obtained due to the usage of the strong superconductive sextupole magnets.

Figure 1: Data and theories for T_{20}.

The electron beam optics in the experimental section of VEPP-3 ring was modified to get a possibility to employ a small-aperture target storage cell.

Large acceptance nonmagnetic particle detector registered scattered electron and recoil deuteron in coincidence in a wide momentum transfer (Q) range.

Our measurements of tensor analyzing power components T_{20} (solid circles on Fig.1) and T_{21} don’t contradict the previous measurements. In the region Q^2 = 0.3 − 0.6(GeV/c)^2 new results significantly improve the accuracy of T_{20} and T_{21} and give a possibility to determine the deuteron form factors G_C and G_Q in the important range of Q, where the first node of the deuteron monopole charge form factor is located.