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Abstract: 

The efficient detection of special nuclear materials, (SNMs), in nuclear fuel cycle monitoring is 

vital for global security and energy management. Traditional detection technologies, while 

effective, face challenges in cost, complexity, and sensitivity. [1] This gap underscores the need 

for cost effective, high performance and well understood radiation detectors. These requirements 

are addressed in part by organic-inorganic hybrid perovskite, (OIHP), direct radiation detectors, 

which offer a unique combination of high radiation stopping power, low energy resolution, and 

cost-effectiveness, when compared to Cadmium Zinc Telluride, (CZT), based detectors. [2] UNC 

has developed methods to synthesize perovskite single crystals to produce unprecedented 

performance, such as energy resolution of close to 0.8% at room temperature, and operation under 

temperatures up to 150°C. Our approach leverages the novel use of digital signal processing, and 

detector performance analysis, allowing for precise characterization of the device's photon induced 

voltage and time from a digitally converted analog signal. This marks an advancement in the field 

which enables a more accurate measurement of OIHP-based signal detection efficiency and a 

deeper understanding of the shallow trap band contribution to the signals affects performance in 

OIHP detectors. The results reveal that OIHP detectors not only excel in terms of efficiency but 

also stand out in their ability to operate under real-world environmental conditions. Their 

performance in detecting ionizing radiation is comparable, if not superior, to current state-of-the-

art radiation detectors under various measurement conditions. These findings are critical in the 

context of the nuclear fuel cycle, where the accurate and efficient detection of SNMs can be 

utilized. The impact of our work extends beyond the immediate application of SNM safeguards to 

the use of OIHP detectors in various fields requiring radiation detection. [3] By demonstrating the 

unique advantages and practical applications of OIHP based detectors, the price, quality and 

operational conditions for which reliable ionizing radiation detection improves. 
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