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22Ne(a, y)?°Mg with EASy - Astrophysical motivation .
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The *’Ne(a,y)**Mg reaction is crucial for:

* understanding of isotopic ratios of Mg in AGB atmosphere

*  nucleosynthesis of the long lived y-ray emitter *Fe

*  weak s-process in massive stars and the nucleosynthesis beyond Fe
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22Ne(a, y)*°Mg with EASy — State of the art
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22Ne(a,y)?°Mg — The EASy project
o

Purpose

Experimental study of 4*Ne(a,y)*°Mg in
the energy range ot astrophysical interest

(600-900) keV

TRIUMF
"Li(*%Ne, t)**Mg




22Ne(a, y)*°Mg with EASy — Indirect measurement
@

Study of °Mg states via 'Li(*’Ne,1)?°Mg in inverse kinematics near a particle threshold

22Ne 26Mg 26Mg
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26Mg excited states will be reconstructed using triple coincidence detection:

e gamma rays

e heavy recoil

o light ejectile



22Ne(a, y)*°Mg with EASy — Indirect measurement
.

Study of °Mg states via ’Li(*’Ne,t)?°Mg in inverse kinematics near @ particle threshold

22Ne 26Mg 26Mg
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ﬁ <« =11MeV

26Mg excited states will be reconstructed using triple coincidence detection:

A’) Canada's particle accelerator centre
@ TRI U M F Centre canadien d'accélération des particules

e gcammarays —  TIGRESS
e heavy recoil — EMMA+IC

e lightejectile —  Si detector

Observable

Kinetic energy of *H Excitation energy of Mg hence resonance
energy
Shape of angular distribution Constraint on spin parity of a level
Absolute value of angular distribution ANC for bound states and I' for unbound states



*2Ne(a, y)?°Mg with EASy — Direct measurement

Direct measurement of 22Ne(a, y)?°Mg in the range 600-900 keV deep underground
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

Simulated signal vs Background on surface — unshielded
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

Simulated signal + Background on surface — unshielded
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

®
Simulated signal + Background undeground - unshielded
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

Simulated signal + Background underground - unshielded

Simulation:
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

Simulated signal + Background underground - shielded
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22Ne(a, y)26Mg with EASy — Ex =11329.1 keV

Underground measurement

unshielded vs shielded
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22Ne(a, y)*°Mg with EASy — Ex =11171 keV

Does an o cluster state existat 11171 keV?

Giensen et al. Not observed
Talwar et al. observed
Texas A&M low energy Not observed
Texas A&M high energy observed
I, T
WY11171 = o ~ Ty ~ 1071 eV [=500pA
[, + T,

Yield; 17, (UL) = 3.01 - 102 counts /s Ny in 40 days : 33



22Ne(a, y)*°Mg with EASy — Ex =11171 keV

Does an o cluster state existat 11171 keV?

Giensen et al. Not observed
Talwar et al. observed
Texas A&M low energy Not observed
Texas A&M high energy observed
[,
)4 - =
(1)]/11171 = T FOC ~ 10 11 eV I 500 IJ‘A

Yield; 17, (UL) = 3.01 - 102 counts /s Ny in 40 days : 33

..and no branching information!



>2Ne(a, y)*°Mg with EASy — Ex =11171 keV

Does an o cluster state existat 11171 keV?
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22Ne(a, y)*®Mg with EASy — Conclusions

» 22Ne(a, y)?®Mg stellar reaction rate crucial to understand several astrophysical open questions

= But still subjected to large uncertainties

= Datficulties in collecting data below the 830 keV resonance on surface lab due to the
background

= EASY will combine data from indirect and deep underground direct measurement to improve
sensitvity

* Synergy with ?’Ne(a,n)>?Mg enhances our knowledge on the *°Mg states above the n-threshold

e

New evaluation of the cross-section 1n the energy range of astrophysical interest
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