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This presentation details recent developments from the Ultra-Cold Neutron (UCN) Physics group at the TRIGA
research reactor in Mainz, Germany. We report on the operational performance of the UCN sources, the ad-
vancement of various detector systems, and on the implementation and improvement of a dedicated UCN
simulation framework supporting the tSPECT neutron lifetime experiment. The novel detectors include a
segmented detector enabling spatially-resolved UCN detection, a specialized trigger detector synchronized
with the reactor pulse to tag incident UCNs, and a beamline monitoring detector providing relative UCN
counts per pulse for normalization. Complementing these, we present developments in neutron spin manipu-
lation, including UCN spin-flipper systems, and precision magnetic field control via custom NMR probes for
monitoring field amplitudes and gradients. Finally, we report the successful commissioning of the tSPECT
experiment at TRIGA Mainz and its subsequent relocation to PSI in 2023.
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