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Photon emission intensities in the decay of U-235
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Content
Uranium-235 is the parent of one of the natural radioactive decay series and appears in the background
of any spectrometer and is also classed as a NORM (Naturally Occurring Radioactive Material).
Recommended photon emissions probabilities of 235U are based on the intensity of the 185.7-keV
gamma-ray which is used to normalize relative measurements. In the evaluation performed in
2008 [1], only six independent measurements of the absolute emission intensity of the 185.7-keV
gamma-ray were available, leading to the recommended value of 57.1 (3) %. In the frame of the
European Metrology Research Project (EMRP) IND57 “MetroNORM” (Metrology for processing
materials with high natural radioactivity), new measurements of the photon emission intensities in
the decay of U-235 were conducted in order to improve the knowledge of the decay scheme. This
is first based on the measurement of the reference 185.7-keV gamma-ray which overlaps with the
186.2 keV gamma-ray from 226Ra decay. Sources were prepared by EC-JRC IRMM, by deposition
of a U-235 solution on glass plates. Standardization was carried out by alpha counting in a defined
solid angle geometry. The reference activity was obtained with 0.7% relative combined uncertainty.
Gamma spectrometry was performed using two high-purity germanium (HPGe) detectors: one for
the low-energy range, and one for the high one, at different source-to-detector distances. Accurate
efficiency calibration of the spectrometers was obtained with point sources, and the resulting relative
combined uncertainty varies from 0.5–2%, depending on the energy range. Corrections for source
geometry and coincidence summing effects were applied. The reference peak intensity was obtained
with 1% relative combined uncertainty. The processing of the X-ray region included K and L lines:
accurate deconvolution of the respective regions of interest was performed using COLEGRAM [2] to
derive individual intensities, taking into account the natural line width of the X-rays. On the whole,
about 60 gamma-rays in the decay scheme of U-235 and daughters were identified and quantified.
These are presented and compared with the available recommended data.
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