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Purpose: 

Detection of ionizing radiation using scintillating materials is one of the oldest techniques in the 

field of radiation dosimetry and liquid type scintillators are specially used according to their water 

like composition. In this study, scintillation characteristics of perovskite quantum dots (QDs) which 

has unique optical properties and lower manufacturing price are investigated as a scintillation 

dosimeter for clinical x-ray beams. For the first step to using perovskite QDs as a scintillation 

dosimeter, the scintillation properties were investigated for UV, kV and clinical X-ray beams. 

Materials and Methods: 

According to the type of halide materials (Cs, Pb and Br), various type of QDs were doped to 

non-polar liquid solvents (Cyclohexane, octane and toluene) and an organic molecule (2,5-

diphenyloxazole, PPO) were also added as a scintillation efficiency enhancing material. Toluene 

with PPO and POPOP was used as a reference liquid scintillator. 354 nm UV, 200 kV and 6 MV 

beams were used to investigate photo- and radio-luminescence of perovskite QDs doped liquid 

scintillators. Optical fiber and CCS200 compact spectrometer (Thorlabs) were used to measure the 

scintillation signal of each QDs doped liquid scintillator sample. Scintillation responses according 

to the type of perovskite QDs, solvent and whether or not PPO was added were investigated and 

analyzed. 

 

Results: 

The emission wavelengths of different scintillation samples were analyzed. According to adding a 

PPO to liquid scintillator, scintillation responses were degraded for UV beams and it was 2 to 8 

times enhanced for kV and MV beams. Following our previous study, this RL enhancing process 

was originate from electron transport from PPO to QDs via surface hybridization. The CsPbBr3 

perovskite QDs doped liquid scintillator sample shows highest scintillation efficient than other 

type of halide material of QDs. According to a solvent material, toluene samples show better 

scintillation response than other solvent materials. The scintillation responses were increased as 

amounts of doped QDs increase for kV beams. However, scintillation response was degraded for 

MV beams when the amounts of QDs over than 10 mg/ml. in all cases, scintillation light from PPO 

was disappeared due to electron transportation from PPO to QDs.  
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Conclusions: 

This study shows scintillation property of different halide material composited perovskite QDs 

doped liquid scintillator with enhancing molecule. This analyzed scintillation response of the 

perovskite QDs doped liquid scintillator will be the first step of developing a new type of 2D and 

3D liquid scintillation dosimeter using QDs.  
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