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Assay at the NNDC Decay Station

BNL Tandem Van de Graaff

Production Pathways
Neutron-rich nuclides will be produced via (nth,γ) reactions at the 

UMass Lowell Research Reactor (UMLRR), while other 
radionuclides will be produced via charged-particle-induced 
reactions at the BNL Tandem Van de Graaff (BTVG) facility.
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for fusion applications rely 
on outdated, inconsistent, 
or incomplete decay data.

Problem

Remeasure selected high-impact 
radionuclides using modern detector 
technology to reduce uncertainty and 
resolve inconsistencies.

Approach

Quickly integrating new data into databases 
establishes a robust decay data foundation 
for activation-derived cross sections used in 
transport libraries, as well as decay heat and 
dose predictions in fusion energy systems. 

Impact

Fusion-relevant radionuclides were identified 
using FISPACT-II inventory calculations, 

ranking nuclides by their contribution to decay 
heat, activity, and γ-dose under representative 

fusion neutron spectra.

187W dominates the γ-dose 
and decay heat of 

irradiated tungsten for up 
to one month.
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A staged campaign 
targeting 

high‑impact 
radionuclides, with 
each measurement 
followed by rapid 

decay‑data 
evaluation and 
dissemination.
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Modelling to develop a validated 
GEANT4-based digital twin of the array

The NNDC Decay Station consists of a six-detector HPGe 
array for precision decay measurements. 

It combines excellent energy 
resolution over a broad energy range, 

with γ–γ coincidence 
capabilities to 

determine 
transition 

intensities and 
disentangle 

complex decay 
schemes.A close look at literature values shows 

that transition intensities differ by as 
much as 10% for the strongest γ rays, 
and up to 25% when considering the 
full decay scheme. 

The example of 187W

While measurement capabilities have 
evolved, most measurements of decay data 
for nuclides of interest for applications have 

been performed with legacy techniques, 
producing inconsistent and uncertain data.

3. HPGe BECOMES 
THE STANDARD

Late 1970s - 1980s: High-purity 
Germanium detectors become 
commercially available, 
eliminating the need for 
constant cooling. Ge(Li) are 
largely phased out and HPGe 
detectorsdominate the field of 
high-resolution spectroscopy.

4. RISE OF LARGE 
GERMANIUM ARRAYS

1990s: Maturation of HPGe 
technology allows for the 
construction of multi-detector 
arrays, providing 
unprecedented sensitivity for 
studying complex nuclear 
structure and rare events.

CURRENT FRONTIER (2000s - )

Development of highly-
segmented HPGe detectors 
and gamma-ray tracking 
arrays (AGATA, GRETA) for 
even greater position 
sensitivity and resolving 
power.

1960s 1970s 1980s 1990s 2000s

1. SEMICONDUCTOR
DETECTOR DEVELOPMENT

Early 1960s: Invention of 
Lithium-drifted Germanium 
detectors (Ge(Li)).
They offer dramatically better 
energy resolution compared to 
existing scintillator like NaI(Tl).

2. SEMICONDUCTORS 
OVERTAKE SCINTILLATORS

1970s: As Ge(Li) crystal sizes 
grew and efficiency improved, 
semiconductors began 
replacing scintillators for high-
resolution spectroscopy, 
despite needing constant 
cooling.

Ge(Li) crystal NaI
scintillator

Evaluation of the 
new decay data 
for 187W, 184Re, 

183Os and 
194/196Au
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