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Synopsis We compare the intensity of conversion electrons and Auger electrons after decay of 125I. This is a stringent test of
our understanding of core-hole relaxation, as the first is part of the nuclear decay, and the second due to atomic relaxation.

Auger-emitting radionuclides have great poten-
tial in cancer treatment as low-energy Auger elec-
trons (< 5 keV) deposit high radiation dose over a
very short distance. Auger-based therapy is attrac-
tive as, in contrast to alpha and beta particles, the
affected volume around the decaying radionuclides
is much smaller than a cell. Moreover, low-energy
electrons (3-20 eV) have been shown to be very ef-
fective in causing DNA cleavage. This development
prompted renewed interest to test our understanding
of the complete Auger cascade after core-hole cre-
ation [1, 2].

In this study, a third of a monolayer of 125I was
deposited on a gold 〈111〉 surface and the energy of
the emerging electrons was measured. 125I decays by
electron capture to a nuclear excited state in 125Te.
A core hole, which is created in the electron capture,
relaxes via emission of X-rays and Auger electrons.
Subsequently, the nuclear excited state of 125Te in-
ternally decays to the ground state and the excess en-
ergy can also eject an atomic electron (the conversion
electron), which also leaves a core hole behind, and
the newly created core hole will also relax by a cas-
cade of Auger electrons and X-rays. In the case of
125I the K-shell conversion electron and the L-shell
Auger electrons have similar energies (see Fig. 1),
and thus their intensities can be compared, linking
the nuclear- and atomic-physics parts of the decay of
125I.

The measured spectrum is compared with a sim-
ulated one using a Monte Carlo procedure based on
the known intensity of the K conversion electron line,
estimates of the decay rates for Auger and X-ray
emission as well as an estimate of the contribution
of ‘shake-off’ electrons [3]. In order to fit the spec-
trum, one has to assume a line shape, modeling e.g.
the contribution of electrons first propagating into the
gold, but entering the detectors after elastic and in-
elastic collisions. We will discuss if one can get a
good description of the spectrum of 125I absorbed on
Au, based on the calculated one for a free 125I atom
and reasonable assumptions for the line shape.

The measurements of very low-energy Auger
electrons (<1 keV), which are particularly relevant to
medical physics, are even more difficult to quantify,
and preliminary results in this energy range will be
discussed as well.

Figure 1. An example of a fit to the Auger spectrum
from the EC decay of 125I showing the Auger electrons
emitted from the L-shell, as well as the K-shell con-
version electrons (labelled as ‘K CE’). Calculated spec-
tra, obtained using the BrIccEmis program[3], are also
shown.
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