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Phase 3 : Carbon burning

RC+12C > 23Na+p+y (=440 keV)
Mg +n+vy (=451 keV)
ONe + o+

Experimental interests : E,,; = 2.5 MeV
Tfusion = 0.8*¥10° K
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STELLA Experiment
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Experimental Coincidences Investigation
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Simulation Study

Study of the impact of statistical fluctuations
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Simulation Study

Study of the impact of statistical fluctuations
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Ap : 0.20 keV <0.64 keV

Simulation Study N 011 keV < 120 keV
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Simulation Study

Study of the impact of statistical fluctuations
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relevance
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0.442

0.441 +

044

e L
0 0.439

0438 -

0437

0013

0012}

0.011 }

—_
> 0.009 |
10,008 |

0.007 |

0.006 |

0.005

Simulation Study
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Q values and cross section calculation
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Q values and cross section calculation
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Q values and cross section calculation
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Ny : Number of reactions
N7, : Number of targets per surface

Np : Number of particles in the beam
¢ : Efficiency of gamma ray detection in LaBr;

At : Data acquisition time

o(Xo; 4+ 09, 5.5 MeV) = 1.6 mbarn

B. Bucher et al., Journal of Physics 2013

—> 1.7 mbarn > 1.6 mbarn but very encouraging



Conclusion

—> Characterization of experimental y-spectra : All + Coincidences

—> Mismatch of peak parameters u and o

—> Simulation study for statistical relevance Ap and Ac

—> Simulation to reproduce full y-spectra with gated parameters : First evidence of the 14.5 % + 0.5 %
neutron proportion in the 'C + “C fusion reaction chain in this dataset

—> Calculation of cross-section + comparison with literature : near-matching result 1.7 mbarn > 1.6 mbarn

= ROOT scripts : experimental data + simulation
-> Gnuplot : display

—> Modelisation of experimental data

—> Mathematica calculations

—> Model too simple : simulation

—> Analyse all 30 detetctors of STELLA

- Study to be further developed for possible publication

—> Choose an energy with only allows population of the n, level
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