Characteristics of Lithium Benzoate loaded Water-based Liquid Scintillator
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The energy of the incident antineutrinos could be obtained through the measurement of the energy of the positrons that were derived from the inverse beta decay (IBD) process. Discrimination between genuine IBD events and other backgrounds depends on the detection of neutron capture as a coincidence event. Lithium (6Li) and gadolinium (155Gd, 157Gd) have a relatively high cross-section for the thermal neutron capture. They are widely used to improve the efficiency of detecting neutrino oscillations [1-3]. In the context of lithium, the production of heavy particles by the 6Li(n,⍺)t reaction results in the manifestation of highly localized signals, thereby reducing the requirement for a gamma catcher and enabling the development of compact detector designs [4]. In addition, lithium salts can be readily synthesized using lithium carbonate and carboxylic acid. Carboxylic acids containing aromatic rings are particularly well-suited for use in pure water-based detectors, as they facilitate the incorporation of scintillating materials into water without surfactants. We found that lithium benzoate (LiBZ) is a promising candidate material for this application. In this presentation, we report the characteristics of LiBZ powder and LiBZ-loaded water-based liquid scintillation detector.
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