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ABSTRACT BODY: 

Abstract Body: 3D re-entrant cavities offer a unique platform for 

microwave photon-magnon coupling in magnetic materials. A double post 

architecture (see Fig. 1) allows RF magnetic field focusing over a magnetic 

sample placed between the posts, generating orders of magnitude 

improvements in coupling strength compared to standard TM microwave 

cavities. These systems have successfully demonstrated achieving the 

strong coupling regime with coupling strengths equal to a sizeable 

percentage of the system's total energy [1,2] (see Fig. 2). Futhermore, the 

spatial separation of E and B fields within the cavity permit the presence of 

conductive layers, allowing utilisation of Spin-Hall devices [3]. Finally, the 

possibility of broad in-situ tuneability of the resonant frequency of these 

cavities results in an extremely versatile device, which will have important 

ramifications for microwave filtering applications and cavity quantum 

electrodynamics experiments. A range of experimental and simulation 

results are presented demonstrating the adaptability of these cavities 

towards the goals of achieving large coupling parameters, low microwave 

losses or high field uniformity, the latter being important for the suppression 

of coupling to higher order magnetic modes [4] for the purposes of clean 

filtering protocols. Successful manufacturing of these cavities has been 

demonstrated via 3D printing [5], further adding to their list of benefits 

through reduced cost and weight, and improved reproducibility, allowing 

mass production of such systems from a commercial standpoint, but also 

scalability of experimental tests of fundamental physics such as dark matter 

detection [6].
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Fig. 1. 3D double post re-entrant cavity architecture with magnetic 

sphere positioned between the posts.

Fig. 2. Magnetic spectroscopy of cavity system with YIG sphere, 

demonstrating photon-magnon coupling strength of 2 GHz (~ 10% of 

system energy).
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