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22Ne α, γ 26Mg	with EASγ - Astrophysical motivation 

The 22Ne(α,γ)26Mg reaction is crucial for:

• understanding of  isotopic ratios of  Mg in AGB atmosphere 

•  nucleosynthesis of  the long lived γ-ray emitter 60Fe

•  weak s-process in massive stars and the nucleosynthesis beyond Fe
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    He-burning of  22Ne 

22Ne(α,n)25Mg  22Ne(α,γ)26Mg  

 Q=-478 keV   Q=10614.7 keV

Need to determine the reaction rates for 

both channels
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22Ne α, γ 26Mg	with EASγ – State of the art

 Main experimental challenges: 

 - High density state of  26Mg

 - Very low value of  energy and cross-section

               DO 

Do we have satisfying available data?

• No data from direct measurements below 830 keV

• Discrepancies in indirect data 

• Γ
α

known only as UL
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Wolke et al.
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!!Ne α, γ !"Mg – The EASγ project
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Experimental study of  22Ne α, γ 26Mg	 in 

the energy range of  astrophysical interest

(600-900) keV

Purpose

Bellotti IBF



22Ne 7Li

3H 

26Mg26Mg*
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22Ne α, γ 26Mg	with EASγ – Indirect measurement

!! "11MeV

Study of  26Mg  states via 7Li(22Ne,t)26Mg in inverse kinematics near #$particle threshold
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22Ne α, γ 26Mg	with EASγ – Indirect measurement

!! "11MeV

Study of  26Mg  states via 7Li(22Ne,t)26Mg in inverse kinematics near #$particle threshold



22Ne α, γ 26Mg	with EASγ – Direct measurement
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The EASγ project



22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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Simulated	signal	vs	Background	on	surface	–	unshielded
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22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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Simulated	signal	+	Background	undeground	–	unshielded
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22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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Simulated	signal	+	Background	underground	–	unshielded
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22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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Simulated	signal	+	Background	underground	–	shielded
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22Ne α, γ 26Mg	with EASγ – Ex =11329.1 keV
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22Ne α, γ 26Mg	with EASγ – Ex =11171 keV
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Giensen et al. Not observed

Talwar et al. observed

Texas A&M low energy Not observed

Texas A&M high energy observed

Does	an	α	cluster	state	exist	at	11171	keV?
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22Ne α, γ 26Mg	with EASγ – Ex =11171 keV
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Giensen et al. Not observed

Talwar et al. observed

Texas A&M low energy Not observed

Texas A&M high energy observed

Does	an	α	cluster	state	exist	at	11171	keV?
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...and no branching information!



22Ne α, γ 26Mg	with EASγ – Ex =11171 keV
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Data from nndc.bnl.gov
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22Ne α, γ 26Mg	with EASγ – Conclusions
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§
22Ne α, γ 26Mg	stellar reaction rate crucial to understand several astrophysical open questions

§ But still subjected to large uncertainties 

§ Difficulties in collecting data below the 830 keV resonance on surface lab due to the 

background

§ EASγ will combine data from indirect and  deep underground direct measurement to improve 

sensitvity

§ Synergy with 22Ne(a,n)25Mg enhances our knowledge on the 26Mg states above the n-threshold

        

  New evaluation of  the cross-section in the energy range of  astrophysical interest
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