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Introduction

The radioisotope 26Al is crucial for understanding cosmic : o .
nucleosynthesis, with its 1809-keV vy-ray line providing direct 5 -Eﬁn;m |
evidence of element formation in the universe!. However, there is a oo |/ ) Camietal._ e
lack of experimental data for the 2°Al(n,p) and 2CAl(n,a) reaction > |— INAREACLBYI — ]
rates at high temperatures between 1.5-3.5 GK?2. Our research % ; -
addresses this gap by using a high-intensity neutron source TiE e _
generated by a thick ‘Li target and a proton beam, enabling precise : :
measurement of these reaction rates. Our measurements will be 4 i
conducted with a Micromegas-based gaseous detector, facilitating o S 105 L o e _
accurate detection of outgoing protons and reducing uncertainties in I 0 0 Temperature (GK)
26Al abundance predictions. The distribution of 26l in Milky Way C. Lederer-Woods et al. (n_TOF Collaboration)

Comptel Collaboration (MPE/SRON/UNH/NASA) Phys. Rev. C 104, L022803 (2021).

Experimental Methods

« Li(p,n) reaction as neutron source, placed 3 cm upstream of the 2°Al target.

Equipotential
copper rings to

» Neutron intensity 10° n/s for a 10 uA proton beam. ensure constant
electric field

* Varying proton beam energy between 1.9-3.6 MeV.

« (Gaseous detector to reduce the neutron and gamma background.

« Segmented Micromegas detector, where the central pad serves as a

| 26Al target
trigger, and outer pads as veto pads.
06~ ooafd —— Maxwellian, T= 1.5 GK
3 : m BN o Multiple Grids, with ability to
=L | Al - econsinicied fin Htarget change field direction near the
§ il il i g " _ reconstructed, thick L target target for background reduction.
éﬂ'z bl For each proton energy, a corresponding neutron energy distribution ¢! and a
% n.nns p gy’ p g gy ¢ exp
D ' o "“'"""""“""‘""“ : S o a0 80 80 1000 1200 . . . . . .
DO gy (ke R B neutron energy (ke\) cross section o',,, Is extracted. We can then find a set of weights W, that will
; Tt —— Maxwellian, T = 3.5 GK ' '
3) af ool | P - SatISfy
Eg 3; g . —— reconstructed, thin Li target
; En.ma \ —— reconstructed, thick Li target . 1 i i
S L W omsf (Pexp — (Zwi) Z w- - ¢exp_ ¢MB
% - E1::.1:n|:u-1:
| AATAAHARY n And subsequently obtain a weighted averaged experimental cross section?:
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M. Friedman, Production of quasi-stellar neutron field at explosive stellar O-exp_ (ZWL) Z w- - O-exp < MACS

temperatures, Eur. Phys. J. 256 A. 56, 155 (2020).

Geant4 Simulation Expected Impact

Expeciod s W 7 ||+ curent uncenainties in these reactions
10 ud protor oF — backgrouna o NeGF4 at 3.3 atrm, VA are estimated to be a factor of 6 for the
eam at 3. T . | | | |
MeV (highest il b1 signa ‘ ‘ (n,p) and a factor of 3 for (n,a) reaction
aoreind), O J B rates within 1.5-3.5 GKb.
S 3000} S « A factor of two in the 2°Al(n,p) reaction
- rate changes the final 26Al abundance by
Calculated e ~40%5
Efficiency of  |SES 0. _ _
3304 1000+ | ; ; ; ; ; « A factor of 10 in the 2%%Al(n,a) reaction
- ket T I N N T - /046
0 2000 r 7000 _ 6000 5000 100310 12000 >0 600 \?S{I}tage (\}go 750 800 rate Char\ges t_he abundance by 45%°.
nergy (kev) Average Gain in Amplification Region as Calculated by Garfield++.. * Our alm 1S o reduce these

uncertainties to 25% or less across
lon Backflow the full energy range.

* lon Backflow (IBF): IBF can cause a positive charge buildup In g oos[
the drift region, distorting the electric field and negatively =~ |
Impacting detector performance.
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