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The Bern University Hospital (Inselspital) hosts
an IBA 18 MeV medical cyclotron for industrial
production of 18F-deoxyglucose (18F-FDG) for
Positron Emission Tomography (PET) and for
interdisciplinary research, including the study of
novel radioisotopes for theragnostic,
development of novel radiation detectors and
studies of radiation hardness both for space and
HEP applications [1].
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DIAMON (Direction-aware Isotropic and Active
neutron MONitor with spectrometric
capabilities)[2] consists of a single device with
spectral, directional and dosimetric capabilities
which provides real-time response by means of a
high-level graphical user interface.
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DIAMON embeds a proprietary unfolding
algorithm able to give an automatic spectrum
assessment, from which deriving the neutron
fluence and the ambient dose rate Ḣ*(10) as the
convolution of the ICRP-74 fluence-to-ambient-
dose conversion coefficients h* with the neutron
spectrum itself. The gamma sensitivity is <10-4

counts per nSv using a 137Cs source.
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Neutron spectra have been produced by delivering
the proton beam on Al, Cu, graphite and stainless
steel (SS)-Li targets. Neutrons produced by
interaction of 18 MeV energy protons with Li, Cu
and Al targets have pronounced peaks at 2.6, 1.5
and 2.0 MeV respectively. The remaining part of the
spectrum reflects the slowing down of neutrons in
the matter, with the thermal neutron peak at about
5·10-8 MeV and the continuous epithermal part. The
graphite target has negligible neutron production
because of the high energy threshold Et=20.7 MeV
of the 12C(p,n) reaction.

EXPERIMENTAL SETUP and 

PRELIMINARY RESULTS





Values of Ḣ*(10) as a function of the proton
current measured on the Al target for the
DIAMON and for the LB 6411 detector show a
very good agreement.

DIAMON is also used, for the first time, to get the
neutron spectra in the cyclotron bunker during a
routine 18F production. In order to measure the
contribution of environmental neutrons, the
spectrometer was placed off-axis from the beam.

LINEARITY RESPONSE AND 

interCOMPARISON





The Bern medical cyclotron is equipped with
novel particle detectors like UniBEaM[3], π2 and
π3[4], able to guarantee advanced beam focusing
and monitoring, giving an accurate beam line
control.
DIAMON capabilities allow spectrum assessment
in a wide energy range, field direction
reconstruction, dosimetric and field quantities
estimation in real time.
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This collaboration can lead to an accurate
neutron field characterization, able to serve as
the basis for establishment of a methodology
aimed at using medical cyclotron as controlled
neutron source.




