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This project seeks to modernize the nuclear decay data that underpin fusion research, activation measurements and decay heat modeling. In the deuterium-tritium fusion fuel cycle, 14.1-MeV neutrons activate reactor materials and breeding blankets, producing radionuclides whose decay properties directly impact estimates of decay heat, dose rates and reaction cross sections derived through the activation technique. While existing fusion activation libraries include thousands of radionuclides [1, 2], many key contributors rely on decay data measured decades ago using singles γ-ray spectroscopy [3, 4], resulting in significant uncertainties and inconsistencies. 

We are undertaking a coordinated experimental program to remeasure critical decay data using modern high-purity germanium detector arrays and γ-γ coincidence techniques. These methods enable precise determination of γ-ray energies, intensities and decay schemes, substantially reducing systematic uncertainties and improving the reliability of fusion-relevant nuclear data. Radioactive sources will be produced through targeted proton-induced reactions at the BNL Tandem Van de Graaff facility and via neutron capture at the University of Massachusetts at Lowell Research Reactor. 

The project is currently at the beginning of Year-1. Monte Carlo modeling and final commissioning of the Decay Station at the National Nuclear Data Center (NNDC) are underway [5], and the first decay assay is scheduled for February 2026. In this first measurement, two 187W sources produced at the Lowell reactor will be assayed using the Gammasphere array at Argonne National Laboratory and at the NNDC decay station. The resulting data will be incorporated into XUNDL and ENSDF, making it promptly accessible for fusion applications.

References: 
[1] Series, E.D., Packer, L.W. and Sublet, J.C., The European Activation File: EAF-2010 biological, clearance and transport libraries. [2] Gilbert, M.R., Sublet, J.C. and Turner, A., 2016. Handbook of activation, transmutation, and radiation damage properties of the elements and of ITER materials simulated using FISPACT-II & TENDL-2015; ITER FW armour focus. See http://www.ccfe.ac.uk . [3] Basunia, M.S.,  2009. Nuclear Data Sheets for A = 187, Nuclear Data Sheets 110 (5), p. 999-1238. [4] Baglin, C.M., 2016. Nuclear Data Sheets for A = 183. Nucl. Data Sheets 134, 149. [5] Su, Victoria, et al. Commissioning the NNDC Decay Station: A high-resolution α-γ coincidence detector for nuclear applications. Bulletin of the American Physical Society (2024).
