Accepted Manuscript

Monte Carlo simulation of a new TEPC for microdosimetry at nanometric level:
Response against a carbon ion beam

D. Mazzucconi, D. Bortot, A. Pola, S. Agosteo, S. Pasquato, A. Fazzi, P. Colautti, V.
Conte

PII: S1350-4487(17)30691-1
DOI: 10.1016/j.radmeas.2018.03.006
Reference: RM 5885

To appearin:  Radiation Measurements

Received Date: 30 October 2017
Revised Date: 31 January 2018
Accepted Date: 22 March 2018

Please cite this article as: Mazzucconi, D., Bortot, D., Pola, A., Agosteo, S., Pasquato, S., Fazzi,
A., Colautti, P., Conte, V., Monte Carlo simulation of a new TEPC for microdosimetry at nanometric
level: Response against a carbon ion beam, Radiation Measurements (2018), doi: 10.1016/
j-radmeas.2018.03.006.

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.


https://doi.org/10.1016/j.radmeas.2018.03.006

Monte Carlo ssimulation of a new TEPC for microdosimetry at nanometric level:

response against a carbon ion beam

D. Mazzuccorfi™, D. Bortof®, A. Pol&®, S. Agosted”, S. Pasquaf8, A. Fazzi™", P. Colautfi, V. Conté

& Politecnico di Milano, Dipartimento di Energia,aviLa Masa 34, Milano, Italy
b |stituto Nazionale di Fisica Nucleare INFN, Seaat Milano, via Celoria 16, Milano, Italy

¢ Istituto Nazionale di Fisica Nucleare INFN, Labtwd di Legnaro, viale dell’'Universita 2, Legnar@édova), Italy

ABSTRACT

The lower operation limit of common tissue equimdlproportional counters (TEPCs) is about 0.3 pm in
simulated site. On the other hand, the patterhefplarticle interactions at the nanometric levéiiclv has a
correlation with the radiation induced damage oa DNA, is measurable by only three instruments
worldwide. In order to fill this gap, a novel TER@pable of simulating site sizes down to 25 nm was
designed and constructed. Its response was chazadtevith gamma, neutron and carbon beams and the
capability in measuring microdosimetric spectra2atnm was demonstrated. The present paper aims at
describing a further characterization of this TER\Csimulating with the Monte Carlo FLUKA code the
microdosimetric spectra measured with a carbon be&inte the sensitive volume of the TEPC has an
unconventional shape, a study on the chord lengthrilsition for the adopted irradiation set-up was
performed and compared with the analytical one. Tésults show a good agreement between the
experimental data and the FLUKA simulations, shawithat this code is capable of reproducing

microdosimetric spectra of a carbon beam down tor@5n simulated site.
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