Characteristics of DAMC loaded LAB-based Liquid Scintillator
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The results of 7-Diethylamino-4-methylcoumarin (DAMC) loaded toluene-based liquid scintillator indicate that DAMC could substitute for 1,4-Bis(2-methylstyryl)benzene (bis-MSB) or 1,4-bis(5-phenyl-2-oxazolyl)benzene (POPOP) as a wavelength shifter [1-2]. According to the absorption and emission range of DAMC, it has the potential to substitute both 2,5-Diphenyloxazole (PPO) and bis-MSB of the linear alkylbenzene (LAB)-based liquid scintillator utilized in the RENO and NEOS experiments [3-4]. Its absorption spectrum well matches to the emission spectrum of LAB, while its emission spectrum overlaps with the peak quantum efficiency range of the bialkali photomultiplier tube (PMT) photocathode.
In this study, optical properties of DAMC were investigated, including its absorption, emission, and absolute photoluminescence quantum yield (PLQY). Cyclohexane was used as a solvent for measuring absorption and PLQY. The light output and decay time of DAMC in LAB are estimated using a 2-cm square PMT and a 500 MSPS (Mega sampling per second) digitizer at varying concentrations. An evaluation was conducted of the separation of Cherenkov and scintillation light at low DAMC concentrations, and a comparison was made with a previous report. [5]. The performance of gamma and neutron separation was investigated by using pulse shape discrimination (PSD) method. The results were then compared to those of a standard sample that contains 3 g/L PPO and 30 mg/L bis-MSB. In addition, various combinations of PPO, bis-MSB, and DAMC were examined in order to determine the formulation that yielded the maximum amount of light output.
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