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Aluminium-26 is a fundamentally important radioisotope for our understanding of Solar System abundances, nu-
clear reactions under astrophysical conditions and evolution of massive stars in the local Universe. The emission of a
characteristic 1.809 MeV gamma-ray upon its beta-plus decay allows direct observations, providing valuable constraints
on the rate of supernovae that deposit this radioisotope in the Galaxy. However, Al-26 has a long-lived isomer at 228 keV
which requires separate treatment at astrophysically important temperatures between 0.1-0.4 GK, when the two species
are not in thermodynamic equilibrium. This isomer (Al-26m) does not emit the characteristic gamma-ray upon decay,
therefore understanding the isomeric fraction is important for interpretation of observations. In this work we present the
first nuclear reaction rate for Al-26m destruction via proton capture with meaningful uncertainties, which we calculate
using the RatesMC code based on experimental data from Almaraz-Calderon et al. (2017)[1]. Our results suggest that
this reaction rate may have been significantly overestimated in the past by at least an order of magnitude, and thus that
Al-26m is not destroyed as efficiently as previously thought in massive stars.

Fig. 1. Upper panel: Ratio of isomeric reaction rate / ground state reaction rate calculated in this work using experimental
data from [1] (black line). The purple envelope around this line shows the 68% confidence interval for this ratio.
Lower panel: Plot adapted from [1] for comparison. The red line shows their calculation for the isomeric reaction rate/
ground state reaction rate. In both panels the rectangles show our calculated 68% confidence interval for selected temper-
atures of 0.1, 0.3 and 1 GK for comparison to the rate calculated by [1]. The light blue envelope from 0.1-0.4 GK shows
the temperature range of astrophysical interest for the isomeric reaction rate.
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