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Physics motivation : Clusters

e Light nuclei-> cluster configuration where nucleons are grouped in clusters
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Physics motivation : 1°Be states
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Experiment method : ACTAR TPC

e Resonant elastic scattering reaction a(®He, 8He)a -> population of 12Be states
e SHebeam at 1.8 MeV/u, and ACTAR TPC filled with “He gas

pad plane - anode , Siwall

field cage

entrance window

cathode
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Experiment method : ACTAR TPC

e Resonant elastic scattering reaction a(®He, 8He)a -> population of 12Be states
e SHebeam at 1.8 MeV/u, and ACTAR TPC filled with “He gas
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Experiment method : a(3He,®He)a

Corresponding E*(*?Be) : 13.0
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Experiment method : a(3He,®He)a
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Particle identification
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Hypothesis on states measured
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Two pairs (27/37) and (47/5°) predicted by Descouvemont et al.
Hypothesis : ,12.4 (3 or 5)

a+°He, ®He+%He

P. Decouvement, D.Baye / Physics Letters B (2001)
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Angular distribution

MeV resonance
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preliminary parameters

R-Matrix fit with AZURE2 Spin 4 3
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See tomorrow’s presentation of James DEBOER Yang et al. (2014)
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Conclusion

3-

e Two alpha cluster states measured

Compatible with 12.1 MeV (2%)

by Yang et al. but # spin

assignment 0*
Compatible with states

predicted by Descouvemont et

al. and Kanada-En'yo et al.

o 1236MeV-3:
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Collaboration
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Experlment W|th
“non-active target
High resolutlon
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| High resolution spectroscopy of ’Ne
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Classical novae (CO and ONe)

See tomorrow’s presentation of Francois DE OLIVEIRA
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Conclusion

Active target Non-active target
Energy Resolution High High
Angular Coverage High Limited to conserve the energy resolution
Electronic Noise Higher Lower
Contaminations Lower Higher
Beam Intensity Requirement Lower Higher
Angular Distribution Analysis | Feasible due to full angular coverage Limited, may require additional detectors

pad plane - anode : Siwall
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field cage
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cathode
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Conclusion Thank you for your attention!

Active target Non-active target
Energy Resolution High High
Angular Coverage High Limited to conserve the energy resolution
Electronic Noise Higher Lower
Contaminations Lower Higher
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Angular Distribution Analysis | Feasible due to full angular coverage Limited, may require additional detectors
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Current status in 8F(p,a)>O
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Simulated results for the spectroscopy of ?Ne

e |dentification of [=0 states near SIO

* Simulated data

— R-matrix fit, x?/ndf=1.8
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o Statespectroscopy: I’ resolutiondownto2keV, E resolution < 5 keV

Physique dans tous ses états 19/03 8




Simulated results for the spectroscopy of ?Ne

Calibration via elastic a(*’N, *N)a reaction probing analog levels in 1°F

Levels in *F at Ex € [6, 7] MeV Present experiment
Measurement Smotrich (1961) and 400
reanalysis Bardayan (2005) 350

* Simulated data

— R-matrix fit, x°/ndf=1.4
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Astrophysical interest : Nova outburst

Matter accretion
-> explosive hydrogen burning

Companion star

White dwarf -

©ESO

sun

10%-10°L

Ok -
Nova Centauri (2013)

o

HSTONASA

Nova Cygni (1992)

Impact

Abundances of elements (}*C, I°N, 170)
Composition of presolar grains

Uncertainties

White dwarf mass

Admixed matters

Ejected 8F
mass

Accreta metallicity .

Dynamics of accretion and
ejecta
Other parameters




Direct novae observations

Observed in all wavelengths, not yet with low MeV y rays
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Direct novae observations

Observed in all wavelengths, not yet with low MeV y rays
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COSI - launch : 2027

Direct novae observations

Observed in all wavelengths, not yet with low MeV y rays
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Impact on the reaction rate ¥F(p,a)°O

18F(p, O(.)150

(A) Doublet 3/2+ (6, 9), interference

Mejec (10_6 M@)
160 180 18F 19F
Rate (A) | 1.1 85x107% 1.1x10> 6.3x107
RateB) | 1.1 1.7x107° 3.9x10> 1.1x107°

(B) Triplet (5, 8, 10)

Factor 3.5 between the ejected mass calculated with
the two rates

= ooy

» Maximum detectability distance impacted by a
factor 1.9
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Astrophysical impact
High resolution spectroscopy of 1’Ne (ocm < 5 keV) at GANIL to constrain :
o 8F(p,a)>Orate
e 8F production in nova outbursts

e detection of *¥F y rays in novae for future space telescopes

Rate A Rate B

Flux in F from ONe novae
Sun

COSI

-> Frequency ~ 1 event/ 6 yr




Simulated results for the spectroscopy of ?Ne
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