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Microcalorimeter gamma-ray spectrometers are next-generation gamma detectors that can provide significantly higher energy resolution than traditional gamma detectors. Microcalorimeters are anticipated to achieve 5 to 10 times higher energy resolution than many commercial high purity germanium (HPGe) detectors. For example, some current microcalorimeters can achieve a full width half maximum (FWHM) of less than 100 eV for 100 keV peaks compared to 550 eV FWHM reported for commercial HPGe detectors [1, 2]. Higher peak resolution could improve peak separation for spectra with a high density of gamma peaks. Additionally, improved resolution could lead to higher precision measurements for activity quantification or isotopic ratio measurements [3]. As microcalorimetry resolution continues to improve, this nondestructive assay technique could be used for precision measurements rather than more time-consuming destructive assay methods that require sample dissolution and significant hands-on work [4]. 

The current status of the High Efficiency and Resolution Microcalorimeter Spectrometer with a 400-pixel TES array (HERMES-400) located at Idaho National Laboratory will be reported on. Additionally, measurements of spent fuel from a pressurized water reactor and irradiated TRISO fuel will be presented, demonstrating up to 7 times improved energy resolution compared to HPGe spectra. Finally, several detector hardware improvements to enhance energy resolution will be discussed.
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