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The aim of the present work is to describe some preliminary results obtained
within the experiment FIRST (Fragmentation of Ions Relevant for Space and
Therapy).
This experiment main goal is to measure the differential cross-sections in
energy and angle of nuclear fragmentation processes, in a wide energy range (between 100 and 1000 MeV/n). The knowledge of these cross sections will be useful for cancer therapy and space radiation protection. This experiment was carried out because there is a strong need of high-quality experimental data concerning 12 C, 16 O and 56 Fe fragmentation on different targets.
The first data taking has been performed at SIS (Heavy Ion Synchrotron)
accelerator of GSI Laboratory in Darmstadt (Germany) during August 2011.
Different sets of data have been collected using a 400 MeV/n carbon beam
impinging on carbon and gold targets.
Experimental data of single and double-differential cross sections for C-ions
at energies less or equal to 400 MeV/n are needed to improve treatment
plannings in particle-therapy. In particular accurate measurements of cross
sections of light ions are urgently needed for improving transport codes to be used in cancer therapy. Algorithms that deal with the transport of charged particle in matter are essential for accurate treatment plannings, in order to evaluate possible long term side effects of dose released in healthy tissue.
Unfortunately, the production of light fragments and their angular distribu-
tions are affected by large uncertainties and various Monte Carlo codes may differ up to one order of magnitude in their predictions.
Moreover, codes used for space radiation transport in shielding materials
need more information on the fragmentation effects. Recently, NASA completed a large database of these measurements and observed that there are ion species and kinetic energy ranges not yet evaluated.
The FIRST experiment aims to contribute to the knowledge of these nu-
clear processes and to investigate the secondary effects on human tissues of hadron’s irradiation. In fact, most of the measurements carried out in the past are limited to fragment yields and to total fragmentation cross-sections, while the required measurements of single or double-differential cross-sections are deficient.
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				The aim of the present work is to describe some preliminary results obtained
within the experiment FIRST (Fragmentation of Ions Relevant for Space and
Therapy).
This experiment main goal is to measure the differential cross-sections in
energy and angle of nuclear fragmentation processes, in a wide energy range (between 100 and 1000 MeV/n). The knowledge of these cross sections will be useful for cancer therapy and space radiation protection. This experiment was carried out because there is a strong need of high-quality experimental data concerning 12 C, 16 O and 56 Fe fragmentation on different targets.
The first data taking has been performed at SIS (Heavy Ion Synchrotron)
accelerator of GSI Laboratory in Darmstadt (Germany) during August 2011.
Different sets of data have been collected using a 400 MeV/n carbon beam
impinging on carbon and gold targets.
Experimental data of single and double-differential cross sections for C-ions
at energies less or equal to 400 MeV/n are needed to improve treatment
plannings in particle-therapy. In particular accurate measurements of cross
sections of light ions are urgently needed for improving transport codes to be used in cancer therapy. Algorithms that deal with the transport of charged particle in matter are essential for accurate treatment plannings, in order to evaluate possible long term side effects of dose released in healthy tissue.
Unfortunately, the production of light fragments and their angular distribu-
tions are affected by large uncertainties and various Monte Carlo codes may differ up to one order of magnitude in their predictions.
Moreover, codes used for space radiation transport in shielding materials
need more information on the fragmentation effects. Recently, NASA completed a large database of these measurements and observed that there are ion species and kinetic energy ranges not yet evaluated.
The FIRST experiment aims to contribute to the knowledge of these nu-
clear processes and to investigate the secondary effects on human tissues of hadron’s irradiation. In fact, most of the measurements carried out in the past are limited to fragment yields and to total fragmentation cross-sections, while the required measurements of single or double-differential cross-sections are deficient.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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