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e Low energy range
e Extremely low values of cross-section (~ pb)

e High level density in “°Mg



o Do we have satistying available data?
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* No data from direct measurements except for the

e Extremely low values of cross-section (~ pb)
830 keV resonance

e High level density in 2Mg * Discrepancies 1n indirect data

* I', known only as UL
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EASY
Scientific Goal

I'xperimental study ot 22Ne(oc, y)26M g 1n the energy
range of astrophysical interest (600-900) keV

o Location deep-underground
22Ne(a,n)?>°Mg with SHADES

o Beam mmduced background reduction _\/»)

’Li(4*Ne,t)*°*Mgin inverse kinematics at

| | o TRIUMF
o High-etliciency Nal scintllator array
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Deep-underground background measurement at the Bellott1 IBF
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Deep-underground the cosmic-rays background 1s completely suppressed above 2.6 MeV (blue line).
A suppression of 4 0.0.m 1s achieved below 2.6 MeV by surrounding the detectors with 15 cm of Pb shielding (red)
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v EASY
ol Experimental setup
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Experiment Faraday Cup

» Windowless recirculating gas target

99% enriched ?*Ne
N, = 10'7 atoms/cm?®

length 22 cm, @ 2.2 cm

Best, A.; Rapagnani, D.; Mercoghano, D. Galaxies 2024, 12, 68

» Gamma-ray detection setup

I gy

Nrep = 11% @ Ey= 4 M@V




counts per 10 keV

= 10 F Simulation results
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counts per 10 keV

EASY
Simulation results

De-excitation from Ex=11.320 MeV
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= 10 F Simulation results

De-excitation from Ex=11.171 MeV (E .. =651 keV)

I'CS

* Large y partial width

* Only accessible via indirect measurements

Giensen et al. Not observed
Talwar et al. observed

Texas A&M low energy Not observed
Texas A&M high energy observed

Yield;;{174(UL) = 3.01 - 10~4* counts/s
[ =500puA. —» Nyin40days: 33



= 10 F Simulation results

De-excitation from Ex=11.171 MeV (E. = 651 keV)
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EASY
»” Current status and outlook

d Gas target characterization
 Study of the beam induced background
 Design for the active/passive shielding

 Characterization of the Nal detector array

Direct measurement at the Bellotti lon Beam Facility
scheduled for the beginning of 2026
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Conclusions

 Low energy investigations strongly hampered by cosmic-ray background — lack of data except tor the 835 keV
resonance

 LEASYy takes the advantages of low cosmic-ray background (INFN-LNGS) to improve sensitivity. Simulations to
quantity this enhancement, other variables as beam mduced background need to be considered though.

* Simulation for the de-excitation of 11.32 MeV state (835 keV resonance) shows clear detection of primary
and secondary transitions, thanks to underground setup and lead shielding.

 An elusive state had been simulated (Ex=11.17 MeV) and if confirmed as an a-cluster state, 1t
would significantly altect nucleosynthesis and stellar models.
For the first time, the signal can be directly studied with IEASy.



Conclusions

 Low energy investigations strongly hampered by cosmic-ray background — lack of data except tor the 835 keV
resonance

 LEASYy takes the advantages of low cosmic-ray background (INFN-LNGS) to improve sensitivity. Simulations to
quantity this enhancement, other variables as beam mduced background need to be considered though.

* Simulation for the de-excitation of 11.32 MeV state (835 keV resonance) shows clear detection of primary
and secondary transitions, thanks to underground setup and lead shielding.

 An elusive state had been simulated (Ex=11.17 MeV) and if confirmed as an a-cluster state, 1t
would significantly altect nucleosynthesis and stellar models.
For the first time, the signal can be directly studied with EASYy.

Thank yvou for the

attention!



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

