Accepted Manuscript

Feasibility study of a novel multi-strip silicon detector for use in proton therapy range
verification quality assurance

A.H. Merchant, M. Newall, S. Guatelli, M. Petasecca, M. Lerch, V. Perevertaylo,
G. Milluzzo, G. Petringa, F. Romano, G.A.P. Cirrone, G. Cuttone, M. Jackson, A.B.
Rosenfeld

PII: S1350-4487(17)30175-0
DOI: 10.1016/j.radmeas.2017.03.017
Reference: RM 5733

To appearin:  Radiation Measurements

Received Date: 20 September 2016
Revised Date: 13 February 2017
Accepted Date: 14 March 2017

Please cite this article as: Merchant, A.H., Newall, M., Guatelli, S., Petasecca, M., Lerch, M.,
Perevertaylo, V., Milluzzo, G., Petringa, G., Romano, F., Cirrone, G.A.P., Cuttone, G., Jackson, M.,
Rosenfeld, A.B., Feasibility study of a novel multi-strip silicon detector for use in proton therapy range
verification quality assurance, Radiation Measurements (2017), doi: 10.1016/j.radmeas.2017.03.017.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.radmeas.2017.03.017

Radiation Measurements 00 (2016) 000—000

Contents list available at ScienceDirect

Radiation Measurements

journal homepage: www.elseviercom/locate/radmeas

Feasibility study of a novel multi-strip silicontdetor for use in proton therapy
range verification quality assurance

A.H. Merchant, M. Newalf, S. Guatelft®, M. Petasecé® M. Lerci®, V. Perevertaylp G. Milluzzd', G.
Petringd, F. Roman§j G.A.P. Cirron& G. Cutton& M. Jacksofi®and A. B. Rosenfeftf

#Center for Medical Radiation Physics, Universitygbllongong, Wollongong, 2522, Australia
bllawarra Health Medical Research Instityteniversity of Wollongong, Wollongong, 2522, Aus#al

°SPA BIT, Kiev, Ukraine
4NFN, Catania, Italy

*Department of Radiation Oncology, Prince of Walespital, Sydney, 2031, Australia

HIGHLIGHTS

v

A multi-strip silicon detector has been designadpfroton range verification.

» Detector response has been experimentally chaisstieat the INFN CATANA facility.

v

Geant4 studies have been performed to theorgtidadiracterise the detector response.
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The characterisation of a novel multi-strip silicdetector, the serial Dose Magnifying
Glass, to incident 60MeV mono-energetic proton beatypical for ocular melanoma
treatment, was performed by means of Geant4 simooltand experimental methods.
Geant4 simulations were performed to determine abglicability and potential of the
detector for proton beam range verification wittgthispatial resolution. Experimental
characterisation was performed using the CATANAmbdiae to confirm the Monte Carlo
feasibility study and determine the detector respdo incident proton beams of 5 mm, 13
mm, 25 mm and 36 mm diameter, in addition to theaer response when PMMA slabs
are positioned between the detector and the beamiendresults indicate the suitability of
the detector for proton beam range verificatioprioton therapy Quality Assurance.

© 2016 Elsevier Ltd. All rights reserved

1. Introduction
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Since the publication of R. Wilson’s seminal paf\#filson, 1946)
discussing the potential use of protons as a teetapalternative to
conventional X-ray radiotherapy to today, reseanth the benefits of
this treatment has progressed at a significant Reflecting this, the
number of facilities providing proton therapy, atlte number of
patients treated, has grown at an increasing daten@nn, 2015). The
benefit of using protons for cancer treatment is tbduction of the
total integral dose delivered to normal tissue wlithieving a very
conformal dose in the tumor target. This is du¢ht finite range of
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