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The search for axion-like particles (ALPs) is a hot topic in physics since axions were proposed as a solution
for the strong CP problem. The axion mass and coupling to standard model particles extend over a wide range
and can be constrained by collider experiments as well as by astrophysical and cosmological observations.
ALPs are candidates for dark matter particles, making their search even more exciting. The MAGIC tele-
scopes, operating in the very-high-energy gamma-ray range, search for dark matter in several astrophysical
environments and in this work we present the results of ALPs searches in the Perseus Galaxy clusters and the
constraints we obtained.
When propagating through magnetic fields, very high-energy gamma rays can convert to ALPs, leaving signa-
tures in the observed spectral energy distribution. We have analysed ˜ 40 hours of data from the the MAGIC
observations of the Perseus Cluster, in particular, the radio galaxy NGC1275 and the BL Lac object IC310.
Given its proximity and strong magnetic field, which extends up to several hundreds of kpc, Perseus is a
perfect candidate for the search of ALPs. By searching for distinctive spectral signatures and using a new
statistical approach to the analysis, we confirmed constraints on ALPs with masses in the neV-μeV range
and established the most stringent limits for ALPs with masses around 40 neV. Our results open the road for
performing similar studies using the new generation of gamma-ray ground-based instruments.
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