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�A nuclear decay process due to the 
electromagnetic interaction wherein an 
excited nucleus decays by ejecting an 
electron from the atom.



• Sample of Ruthenium metal was deposited onto a Cu 
backing. 
• Sample was activated at the TAMU TRIGA Reactor. (left)
• High Purity Germanium (HPGe) detector has been calibrated 
for efficiency to a precision of about  ± 0.15% relative 
uncertainty. (right)



�The ratio of the emitted electrons to γ-rays for 
an electromagnetic transition during the decay 
of a nucleus.

�!" = !# + !$ + !% +…
�Due to the difficulty of measuring electrons, we 

measured the number of x-rays that are 
emitted instead.

�ω' = K-shell fluorescence yield, or the 
probability of emitting K x-rays after K-shell 
ionization.
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Experimental formula 
used to determine !" :
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�Measure ICCs to a high precision and 
investigate the accuracy of the theoretical 
calculations that either include or exclude the 
atomic vacancy.

�Previous measurements with heavier nuclei 
demonstrated that the atomic vacancy must 
be taken into account.

�Gain a better understanding of !" values used 
in science and their applications to balance 
intensities in decay-schemes, assign 
multipolarities, spins, etc.



Figure 1: Energy spectrum of RuCu4 using an HPGe detector











Figure 2: Identifying the area of the 557.1 γ-ray in the energy spectra of RuCu4



Value for 39.8-keV



� In comparison to the theoretical  
calculations, our  preliminary result, 
although not in exact agreement with either 
theoretical calculation, is much closer to the 
hole “frozen orbital” limit but is in greater 
disagreement with the “no hole” limit in 
accordance with the previous results. It is 
probable that the slight discrepancy is 
caused by small amount of M4 mixing in the 
E3 transition.
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