Light concentrators for large-volume detector at the Baksan Neutrino Observatory
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At the Baksan Neutrino Observatory deployed in the Caucasus mountains, it is proposed to create, at a depth corresponding to about 4700 mwe, a large-volume neutrino detector based on a liquid scintillator with a target mass of 10 kt. The main physics goals of the detector are low-energy neutrino physics, astrophysics and geophysics. The detector will be a three-zone design:  the central target zone for neutrinos will be filled with an ultrapure liquid scintillator and surrounded by a second zone filled with a non-scintillating organic liquid to suppress background from photodetectors installed on the inner surface of zone 2. The outer zone filled with water and its tracked photodetector system will serve to record Cherenkov radiation residual background events (e.g. cosmic rays) [1], [2].

The highest possible light yield is crucial for such detectors [3]. To improve light yield and energy resolution in large-volume neutrino detectors, light concentrators are often mounted on photodetectors to increase the detection efficiency of optical photons from scintillation or Cherenkov light induced by charged particles. There are several methods to concentrator design such as Winston cone or its improvements [4], [5]. We present the results of recent R&D work aimed to develop light concentrators for the Baksan large-volume liquid scintillation neutrino detector.
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