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Reaction 12C + 12C:

c.m. ENERGY (MeV)
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e Carbon Burning
e 12C + 12C > 24Mg*
e 24Mg* > 23Na* + p
e Q = 2,24 MeV
. 2> 20Ne* + «
e Q=4,62 MeV

Cross section of the order of picobarn
Hindrance additional suppression
12C + 12C symmetries resonnances



The (incomplete yet) complex story of
12C fusion
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STELlar LAboratory . craienges:

 Background supression

 Intense Beam
» Andromede : Stable and intense beam

 Long measurement time (weeks)

RC+12C > 2Na+p+y
2> Ne+a-+y

e Coincidence technique
* Background reduction

« Gamma : New generation scintillators
LaBr;(CE)

* Good energy resolution and very good
detection efficiency

* Timing resolution lower than nanosecond

* Cylindrical configuration




Reaction chamber

Extensions moniteurs
2C+12C > 2Na+p+y
> 20Ne + a +7v

Jauge a vide

Reaction chamber
 Aluminum cup 1,5 mm thick

* Self supporting thin rotating target

foils (1000rpm)
* Heat dissipation

e DSSSD S3 and S1

» granularity allows angular distributions
measurement

e Pixel : BB10 and SUPER X3
e Monitor detectors

e Cryogenic pump
 Vacuum down to 10-8mbar



Background Supression : Coincidences
with Nanosecond timing with UK FATIMA

: T L T i L
el D e !  Synchronization of 1 GHz gamma DAQ and
" : 125 MHz particle DAQ
* Energy-deposition dynamics in silicon
substrate: triggering on pulse shapes
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Coincidence
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Results
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* G. Fruet et al.Phys. Rev. Lett. 124, 192701 1
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« Current analysis in progress E

New experiment in progress n : Sommerfeld parameter (energy

dependent) 10
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* STELLA is capable of measuring picobarn cross sections with reasonable data
taking time (weeks)
e 200h for the lowest point (1 count) on alpha channel
e Stable high intensity [puA] beam required

* Possible identification of hindrance phenomenon
* Possible identification of a resonance at low energy
e Impact on astrophysics studied and published by Monpribat & al.

e STELLA :

3 major publications (NIM, PRL, Astronomy & Astrophysics)
25 oral communications (12 invited)

1 Defended Thesis and 3 in progress

2 Post-doc : Eleonora Gregor, Gurpreet Kaur
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Differential cross section CMS [mb/sr]

Section efficace différentielle
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Section efficace différentielle

e polynome d'ordre 8
 parametres d'ordres
inférieurs plus libres
* nécessite plus grande
couverture angulaire
 |IDEX Pixel M.Heine
* ajout détecteur a 90°
 meilleure couverture
angulaire
 augmentation de l'angle
solide
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