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The axion, a hypothetical fundamental particle, is a promising candidate to dark matter. This mysterious form of matter, first speculated in the early 1930s, would notably explain the stability of galaxies and other structures, and is thought to represent about 85% of the mass of the Universe.
It was shown that dark matter axions might be detected in a terrestrial laboratory through their conversion, thanks to a strong static magnetic field, into quasi-monochromatic microwave photons that excite a resonant cavity: the idea of the haloscope was born.
Today, important efforts are made to search for galactic axions all around the world. However, probing upper mass bounds of axion dark matter remains a challenge, because increasing the resonance frequency implies to reduce cavity radius, thus, detection volume.
In this talk, I will first expose generalities about haloscopes, then focus on the work done during my first year of PhD with GrAHal in Grenoble to develop a new frequency tuning method to be implemented in complex cavities reaching high frequencies while keeping a large volume. This technique, based on slow liquid helium filling of the cavity, could be applied to future haloscopes operating in the superconducting outsert of LNCMI hybrid magnet.

