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ADbstract: The reaction 22Ne(a,y)?Mg is associated with several guestions in nuclear astrophysics, but its stellar reaction rate remains highly uncertain. This is because all the

direct measurements performed so far have been only able to provide upper limits below a strong resonance at 832 keV.

The purpose of EASy is to perform a direct measurement of 2°Ne(a,y)?®Mg in the range of astrophysical interest (Gamow window) below 600-800 keV and the remeasurement
of the well-known 832 keV resonance. The measurement will be performed deep underground at Laboratori Nazionali del Gran Sasso.

In this poster, | will present the current status of the project and the expected sensitivity achieved by EASy, as predicted by MonteCarlo simulations.
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known 832 keV resonance.

Atomic number Talwar et al. 2022
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** Re-measurement of the well known resonance at 832 keV (EX = 11329 keV) :

Comparison of the simulated signal (see Table for parameters) with experimental background:

-
(=]
)

108

= Signal+ background == Signal+ background

> = > =
2 ; Experimental backgound g = - Simul:_:lted Signal E’ 7396~ 5715 — :ignalhl t::;'_‘gro:‘“d
2 0\ St 2w S | E -ty ———
g F . E, 7396 8 "
a 10° = N/ N/ E, =3933 keV o 10°E E. 7396 & E,~ 7396
§ = | E~ 6878 = = E, =3933 keV - E, =3933 keV
o 10°= \ l E, = 4350 keV 3 10°= 2 101
- = E - 6878 O C l E, 6878
10 = A \ 10 = l E, = 4350 keV L 1E = 4350 keV
10° ? 10° = — Ir\'hlw.r '
10° é— 102 _ f
10 & 0 i_ ol
i - TR A N N RN U A T NN O AN S N N NN RO T N NN S B R - L L o UL o o KT TOVUS TS 71 T T PUUT PR DU DI S
1000 il ' nadi 00 soo%nergy [kec;oo fooo 2000 3000 4000 5000 60?50rlelrgy [ke'\lﬂoo 1000 1500 2000 2500 3000 3500 4000 4500 5000 Essoo " e\;ﬂoo
(a) (b) (C) nergy |ke
Array on surface and unshielded Array underground and unshielded Array underground and with 15 cm of lead shieldin
y g Yy g g
. _ ’ CONCIUSIONS
“* Does an alpha cluster state exist at E, = 11171 keV (E, = 657 keV) e lULE
s T i e enh _ L
- - Experimental backgound
Table 1. Properties of the states of the compound nucleus “Mg used in the simulation. g 108 % 1808}74 keV p ) T € €en ancement 1N SenSItIVIty
- e - o p—— £ b of EASy allows to possibly :
46+12 S = 6615 keV NI KV 10049 Kev
11321 706 =1 0t orl— (4. 10_'5 ) X 14033 10° = l 8009 keV l
11171 556334005  2+,17or >1  ~ 101 (UL)! 0.034 10° it VNN  Remeasure the wy of the
1 Calculated using 'y, I'y and I'y, values from Adlsey et al. 2020 102 i e "*-"-kmf“w e S E _ 8 3 2 keV
= r—
10 =
|I= 500 uA and 4fohdaysf0|f| r_neaﬁuzjemlint ((j)r;ly 33 eyenlts but ,i‘ @ i BT i e Measure or redefine the UL on
some ot them Tall in the background tree region: 107, 2000 4000 ‘6000 8000 10000 12(:)5212rgv [k:\t;im the wy of the EI‘ =657 keV

INFN

Istituto Nazionale di Fisica Nucleare

LUN n



	Slide 1

