Status of the Experiment on the Laboratory Search for the Electron Antineutrino Magnetic Moment at the Level μ_ν ≤ 3 · 10^{−12}μ_B

A. Beda^a, L. Bogdanova^a, B. Neganov^b, A. Starostin^a, V. Trofimov^b, A. Yukhimchuk^c

a Institute of Theoretical and Experimental Physics (ITEP), Moscow, 117218, Russia b Joint Institute for Nuclear Research (JINR), Dubna, 141980, Russia c Russian Federal Nuclear Center, All-Russian Research Institute of Experimental Physics (RFNC- VNIIEF), Sarov, Nizhny Novgorod reg., 607200, Russia

The experiment on the direct detection of antineutrino-electron scattering using an artificial tritium β-active source will allow lower the currently available laboratory limit for the neutrino magnetic moment [1] by two orders of magnitude [2]. A source of antineutrinos from tritium decay of a 40MCi activity (4 kg of tritium chemically bound to titanium) will produce antineutrinos with flux density of ∼ 6·10^{14}cm^{−2}·s^{−1} in a detector array positioned inside the source [3]. Semiconductor detectors using principles of internal signal amplification in the electric field, namely, a silicon cryogenic detector based on the ionization-into-heat conversion effect [4] and a high pure germanium avalanche detector [5], will be capable of detecting electrons from ν̃ − e scattering with recoil energy down to ∼10 eV, where the electromagnetic scattering dominates over the weak one. Favorable background conditions for running the experiment can be achieved by locating a compact installation in a specially equipped laboratory underground (≥100 mwe). With detector assembly masses 3 kg and 5 kg for the silicon and germanium ones, respectively, and background level about 0.1events/day per kg of detector mass, a limit for the electron antineutrino magnetic moment μ_ν ≤ 3 · 10^{−12}μ_B will be obtained during 1-2 years of dataacquisition. Accessing such a limit for μ_ν in laboratory would fill an ample gap between existing experimental constraint and the ones deduced from astrophysics. Detection of a neutrino magnetic moment at this level would reveal the structure beyond the standard theory and would be influential in the understanding of scenarios with magnetic-field-induced spin precession in the Sun, supernovae, active galactic nuclei, or the early universe. Motivation for the experiment and scheme of its running, as well as principles of detectors’ operation and physics of the tritium source, are presented. Status of the experiment and state-of-the-art are reported [6].

References [1] F. Reines, H.S. Gurr, H.W. Sobel, Phys.Rev.Lett.37 (1976) 315; G.S. Vidyakin, V.N. Vyrodov, I.I. Gurevich et al., JETP Lett. 55 (1992) 206; A.I. Derbin et al., ibid, 57 (1993) 768.

[2] V.N. Trofimov, B.S. Neganov, A.A. Yukhimchuk, Phys.At.Nucl. 61 (1998 )1271. [3] B.S. Neganov, V.N. Trofimov, A.A. Yukhimchuk, L.N. Bogdanova, Phys.At.Nucl.64 (2001) 261.

[4] B. Neganov, V. Trofimov, V. Stepankin, J. Low Temp. Phys. 93 (1993) 417, ibid, 745. [5] A.S. Starostin and A.G. Beda, Phys.At.Nucl. 63 (2000) 1370; hep-ex/0002063. [6] B. Neganov, V. Trofimov, A. Yukhimchuk, L. Bogdanova, A. Beda, A. Starostin, Phys.At.Nucl. 64 (2001) 1948; hep-ex/0105083.