Toward a standardization of scintillating performances of nanoscintillators
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Following trends in nanoscience, the first contributions to the scintillation community emerged between 2000 and 2010. Despite the increasing number of publications, there remains a notable variability in the performance of scintillating parameters for similar compositions. Unlike single crystals, for which measurement methods are now well established, basic scintillation parameters such as scintillation yield are not yet standardized for nanoscintillators (NS) and nanocomposite scintillators.
Unlike optical excitation, scintillation mechanisms involve multiple energy relaxation steps, with characteristic distances significantly larger than nanoparticle sizes [1]. Consequently, nanoparticles experience substantial charge and energy escape, and the overall scintillation process results from an interplay between the nanoscintillator and its host, which is typically a liquid or an organic solid. In this context, the medium can be considered as an ensemble comprising both the host and the NS.
Within the scope of Work Package 2 of DRD5 (Detector R&D Collaboration 5, dedicated to quantum sensing for particle physics [2]), this project aims to present a strategy to rationalize nanoscintillator measurements for the scintillation community. We also intend to establish a virtual laboratory based on four recognized European laboratories that have agreed to contribute to the development of a standardized measurement protocol. Under this agreement, these laboratories will perform measurements on samples in accordance with the evolving protocol. The approach is open-source and data-driven, aiming to create an open database similar to that proposed by Lawrence Berkeley National Laboratory in the 1990s for scintillating materials, but dedicated to NS-based media [3]. All data will also be shared in a library format, analogous to that used for organic molecules in CHEMCAD [4]. To initiate this effort, we will focus on a preliminary set of basic scintillation parameters: radioluminescence spectra, scintillation decay times within the first 10 microseconds, and scintillation yield and non-proportionalities under low-energy electron excitation (1–10 keV) using the Compton TDCR experiment developed for radioactivity metrology [5]. 
In this presentation, we will introduce the project and report the first measurements performed on reference organic plastic and liquid scintillators.
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