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The 12C +16 O fusion reaction in carbon burning:
study at energies of astrophysical interest using the

Trojan Horse Method
Tuesday 6 September 2022 20:12 (2 minutes)

Carbon burning is a fundamental process for the advanced stages of a massive star (M > 8M⊙) evolution.
It mainly occurs through the 12C +12 C fusion, however at temperatures higher than 109K the 12C +16 O

fusion can become prevalent due to the increased abundance of 16O in the ashes of the helium burning. The
12C +16 O reaction also plays a role both in the explosive carbon burning and in the oxygen burning. Thus,
the astrophysical energy region of interest ranges from 3 to 7.2 MeV in the center-of-mass frame.
In the literature there are various measurements of the cross section between 4 and 7.2 MeV in the center-
of-mass, however, none of them goes below 4 MeV, making extrapolation necessary. Recently the reactions
16O(12C,α)24Mg and 16O(12C, p)27Al have been studied in the entire energy region of astrophysical inter-
est by applying the TrojanHorseMethod to three-body processes 16O(14N,α24Mg)2H and 16O(14N, p27Al)2H .
In this talk, after a brief description of the method, the experimental setup as well as the preliminary phases
of the data analysis will be presented and discussed.

Primary author: OLIVA, Alessandro Alberto (DFA-UniCT, INFN-LNS)

Co-authors: TUMINO, Aurora (Facoltà di Ingegneria ed Architettura, Kore University and INFN - Laboratori
Nazionali del Sud); SOIC, Neven (Rudjer Boskovic Inst, Zagabria, Croatia); PRAJAPATI, Pareshkumar (Manipal
Centre for Natural Sciences, Manipal India); ACOSTA, luis (DEIB Politecnico Milano and INFN Sez. Milano &
Instituto de Fisica, Universidad Nacional Autonoma de Mexico,); ALBA, Rosa (Laboratori Nazionali del Sud INFN,
Catania, Italy); BARBA, Francisco (Departamento de Física, Faculdade de Ciências da Universidade de Lisboa,
Lisboa, Portugal); CHERUBINI, Silvio (INFN - National Institute for Nuclear Physics); D’AGATA, Giuseppe (Uni-
versità degli Studi di Catania - Dipartimento di Fisica e Astronomia ”Ettore Majorana” & Laboratori Nazionali del
Sud - INFN); DELL’AQUILA, Daniele; DI PIETRO, alessia (INFN); FIGUERA, Pierpaolo (LNS-INFN); GALAVIZ
REDONDO, Daniel (LIP - Laboratorio de Instrumentação e Física Experimental de Partículas (PT)); GUARDO, Gio-
vanni Luca; GULINO,Marisa (Univ. + INFN); HAMMACHE, Fairouz; JELAVIĆMALENICA, Deša (Ruder Boskovic
Institute, Zagreb, Croatia); KILIC, Ali Ihsan () Nuclear Physics Institute of the Czech Academy of Sciences,); LA
COGNATA, Marco (Universita e INFN, Catania (IT)); LA COMMARA, Marco (Dipartimento di Fisica, Univer-
sità degli Studi di Napoli “Federico II”, Napoli, Italy); LAMIA, Livio (Università di Catania); LATTUADA, Dario
(IFIN-HH/ELI-NP); MA, Nanru (Center for Nuclear Study, The University of Tokyo, Tokyo, Japan); MAIOLINO,
concetta (INFN-LNS ); MANICÒ, Giulio (Dipartimento di Fisica e Astronomia “E. Majorana”, Università di Cata-
nia, Italy); MAZZOCCO, Marco (Dipartimento di Fisica, Università degli Studi di Padova, Padova); MILIN, Matko
(Rudjer Boskovic Institute, Zagreb, Croatia); NURKIĆ, Deni (University of Zagreb, Faculty of Science, Department
of Physics); NURMUKHANBETOVA, Aliya; PALMERINI, Sara; PARASCANDOLO, Concetta (INFN - Sezione di
Napoli); PIERROUTSAKOU, Dimitra (INFN - National Institute for Nuclear Physics); PIZZONE, Rosario Gian-
luca (INFN LNS); POPOČOVSKI, Romana (Rudjer Boskovic Institute, Zagreb, Croatia); RAPISARDA, Giuseppe
Gabriele (LNS-INFN & UniCT); ROMANO, Stefano (LNS-INFN & UniCT); SANTONOCITO, domenico; SERGI,
Maria Letizia (UniCT & INFN-LNS); SHOTTER, Alan (School of Physics - The University of Edinburgh, Edinburgh,



Scotland); SPARTA, Roberta (Universita e INFN, Catania (IT)); SPIRIDON, Alexandra (School of Physics - The
University of Edinburgh, Edinburgh, Scotland); TRACHE, Livius (IFIN-HH, Bucharest-Magurele, Romania); VUK-
MAN, Nikola (Ruđer Bošković Institute); YAMAGUCHI, Hiroshi (University of Tokyo (JP))

Presenter: OLIVA, Alessandro Alberto (DFA-UniCT, INFN-LNS)

Session Classification: Poster session


