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Abstract
The artificial source of antineutrinos 144Ce-144Pr is one of the most promising for the experiments on the search for neutrino oscillation to the sterile state. We produced the new semiconductor beta-spectrometer with a sensitive region thickness of more than 8 mm
and with response function close to Gaussian for electrons with an energy less than 3 MeV. As a result precise beta spectra of 144Ce-144Pr were measured. The measured form-factor parameters are: C(W) = 1 4+ (—0.011 = 0.002) - W + (—0.016 = 0.013)/W. This
result was used in simulation of different scintillator detector geometries with the Monte-Carlo methods and GEANT4 for searching the sensitivity for sterile neutrinos with 144Ce-144Pr antineutrino source.
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The experimental nuclear form-factor was taken in an empiric form as of the external gamma-catcher
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variance with a MC simulation and fixing the detection efficiency to unity. An
Extra parabolic freedom for B(W) was given to compensate for the MC
simulation lack of precision.

The sensitivity curves for the different geometries of the detectors for a
sensitivity study at 90% C.L. with 144Ce-144Pr source with 100 kCi activity and
exposure time of 1.5 year. It was found out that the linear detector sizes relevant
with scintillator volume of 100 t combined with 100 kCi source provide enough
sensitivity to fully cover reactor neutrino anomaly region.
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The 144Ce-144Pr spectrum measurement was carried out via two planar semi-
conductor Si(Li) detectors. These detectors thickness were 8.9 and 9.2 mm. The
whole setup was placed into vacuum cryostat and cooled down to liquid nitrogen
temperature. The scintillator detector, based on BGO crystal, was placed on the top
of the cryostat and used in coincidence scheme for discrimination of transitions to
the excited states of 144Vd.
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