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Résumé : An ever-growing number of experiments is exploring the remaining
axion parameter space, with the exciting prospect of discovering theoretically
preferred QCD axion models. This talk discusses how the resulting wealth of
data can be leveraged to study axion models and parameters, focussing on my
contributions to both the model landscape and phenomenology. Using modern
statistical analysis techniques, we can extract the maximal amount of infor-
mation from the data and learn about axion parameters and their UV struc-
ture. I will also entertain the prospects of an axion discovery, which would
open up the possibility of using axions as multi-messenger probes. At the
example of solar axions, I will demonstrate the points above : how the next
generation of helioscopes could potentially discover axions, determine all re-
lated model parameters and UV structure, as well as study solar properties
such as solar metallicity, macroscopic B-field or temperature profiles. I will
conclude by commenting on complementary approaches and related ideas.


