
Abstract

Measurement of charged particle yields emitted

during irradiation with therapeutic proton and

Carbon beams in view of the design of a new tool

for the monitoring of hadrontherapy treatments

In order to meet hadrontherapy’s improved capability in matching the dose
release with cancer position, new dose monitoring techniques need to be de-
veloped and introduced into clinical use. A careful study of charged and
neutral particles produced as a consequence of projectile and target frag-
mentation plays a crucial role in the design of any dose monitoring device
and is eagerly needed to tune Monte Carlo simulations. We already demon-
strated that secondary protons emitted at large angles (up to 90 degrees,
with respect to the beam axis) can be exploited to monitor Bragg peak posi-
tion and hence dose release location. Moreover, the knowledge of the energy
spectrum of outgoing protons is of crucial importance to determine the depth
of the dose release into the patient providing a fast online monitor during a
typical treatment. In this work we present the results obtained during the
measurements performed at GSI with a 200 MeV/u fully stripped 12C beam
on PMMA target. The flux of secondary protons was studied in details and
the energy spectrum has been measured for the first time. A clear correlation
between the proton generation region and BP position has been found and
the beam depth in the target has been measured with an accuracy of less
than 1 cm.
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Abstract PROFILER

A novel hadrontherapy monitor, able to measure the shape and absolute
value of the deposited dose during treatment (in beam), is crucial to assess
the agreement between the planned target volume and the actually irradi-
ated one. In order to spot the position of the dose release, one (or more)
secondary families coming out from the patient can be used, taking care to
reject other secondaries that act as background. In this context, a new detec-
tor able to monitor the dose release during a hadron therapy treatment, that
uses charged fragments to identify the BP position, has been proposed. Such
a device, called “Dose Profiler”, is composed of two main parts: a tracker
and a calorimeter. A detector made of scintillating fibers has been chosen as
tracker. Six squared layers (10 cm), each of them made of two orthogonal
planes of squared fibers (0.5 mm), will provide the necessary information
about particle direction, while a matrix of 16 pixelized LYSO crystals will
act as a calorimeter. A first prototype of the tracker mane by one layer
was realized at SBAI (Sapienza Università di Roma, Italy) department me-
chanic’s workshop. Preliminary measurements were made with cosmic rays.
A detection efficiency of about 95% and an optical crosstalk of about 10%
were found. The Dose Profiler’s architecture and strategy of measurements
are presented.
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