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Synopsis Electron Bremsstrahlung cross sections were experimentally determined, for five kinetic energies,
unfolding the measured photon spectra with an analytical detector response function.

The electron Bremsstrahlung doubly differen-
tial cross section (DDCS) in Au for kinetic ener-
gies E = 22.4, 42.0, 61.7, 80.8 and 100.8 keV was
measured at the São Paulo Microtron.

Au targets were prepared by chemical va-
por deposition over a C backing material, pre-
viously placed over a frame of amorphous C
fiber, (30 mm × 15 mm × 0.3 mm) with a central
hole of 10 mm in diameter. The target thick-
ness tAu = 32.6(18)µg/cm2 was determined by
Rutherford Backscattering Spectrometry at the
LAMFI/USP tandem van de Graaff, employing
a 2.2 MeV He+ beam and two Si detectors at 1200

and 1700 with respect to the incident beam.
The Microtron delivers a continuous electron

beam with dimensions of ∼ 2 × 2 mm2. During
the irradiations, the charge was collected both
in the Faraday cup and the irradiation chamber
that is electrically isolated from the beam line.

A planar HPGe detector positioned at θ =
48.80 was used to acquire the Bremsstrahlung
spectra. The solid angle Ω subtended by the de-
tector with respect to the target was determined
as done by Maidana et al [1], measuring the de-
tector efficiency from the 57Co γ-rays. Seltzer’s
efficiency model [2] was fitted to the experimental
points with Ω as a linear adjustable parameter.
The recorded pulse-height distributions were cor-
rected for the background, pile-up and dead time
effects.

The emitted photon spectra were obtained
unfolding the net spectra with an analytical
model that describes the detector response func-
tion (RF). Our RF considers the photon total

absorption, the escape of Ge Kα and Kβ x-rays
and the escape of photons after one Compton in-
teraction. We adopt the relativistic impulse ap-
proximation to describe the incoherent scattering
process in the Ge crystal. We also take into ac-
count the continuous spectrum produced by the
escape of photo-electrons from the active volume.
The included external interaction contributions
to the RF were: the incoherent photon scatter-
ing in the detector Be window and the effect of
photo-electrons created in the Ge dead layer that
reach the active volume. We obtained the emit-
ted Bremsstrahlung spectra with an energy bin
∆ = 1 keV, for photons between 14 keV (above
the Au L x-ray region) and the tip region.

Our uncertainties are around 6–7% and its
main contributor is the target thickness (∼ 5%).
The experimental DDCSs were compared with
the theoretical data of Pratt et al [3] and Kissel et
al [4] for Au. Experimental results are systemat-
ically above the theory, except for E = 22.4 and
42.0 keV in the tip region where both, theoretical
and experimental data are in agreement.
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