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The determination of the rest mass of the electron anti-neutrino

There are two convincing arguments why to determine the rest mass of the neutrino. First, the standard model predicts the mass to be zero mainly due to its one component helicity. Thus, our experiment is one of the many searches to go beyond the standard model. Second, there is little doubt today that the majority of the mass in the universe is nonluminous. Since the baryons contribute only at most 15% of the mass of the universe, this dark matter must be WIMPS (weak interacting massive particles). The only group of elementary particles which fit this description and is known today are neutrinos. If these leptons have a mass, which can now be expected due to neutrino oscillation measurements, then we could find answers to many current astronomical questions. The only technique known today to measure the Dirac mass of the neutrino directly is based on the shape of the endpoint of the electrons forming the beta-decay spectrum of tritium. Three experiments have produced results for mv by recording very well the spectral shape of the electrons in the neighborhood of the endpoint of the beta spectrum. Our experiment is also based on the T2 beta decay, but we expect higher resolution and to avoid many systematic problems. The lowest rest mass value quoted is less than 2.7 eV. Our target will be housed in a totally magnetic field-free environment. If the newest Los Alamos oscillation results are confirmed, then the rest mass of the electron neutrino is rather large and should be measurable by the beta decay electron spectra. Our experiment was chosen by the Nuclear Physics Division of the NSF for funding for the next 3-5 years. 

I was working on ``Neutrino’’ project at The University of Texas at Austin with Professor Manfred Fink during the first part of my sabbatical leave in the winter of 2005. Two publications resulted from this collaboration:

(1) Jacek Borysow and Manfred Fink, ``NIR Raman Spectrometer for monitoring protonation reactions in gaseous hydrogen’’, Journal of Nuclear Materials, 341, 224-230 (2005).

(2) Jacek Borysow and Manfred Fink, ``Doppler Limited Near-Infrared Raman Spectrometer’’, Applied Spectroscopy, 60, 1 (2006).

The second part of my sabbatical I spent at University of Munich working with Professor T. Hansch learning techniques for ultra high resolution spectroscopy and its applications for hydrogen isotopes. ( Please Note: Prof. Hansch is a Nobel Prize Winner for 2005 )

