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In the last decade, spin-ice and rare-earth pyrochlore magnets have aroused a lot 
of interest. As is well known, spin ice remains disordered down to mK yet stabilize a new 
state of matter where each tetrahedron of the underlying pyrochlore lattice has two spins 
pointing in and two spins pointing out [1-3]. Low energy excitations out of this ground 
state consist in flipping a spin, leading to a local 3 in - 1 out or 3 out - 1 in configuration. 
These defects fractionalize into “spinons”, exotic particles which carry a spin ½; their 
spectrum is expected to form a flat band at an energy ~ 0,5 meV. The neutron scattering 
spectral weight of this band essentially depends on the expansion of the CEF ground 
doublet wavefunctions. In the case of Ho2Ti2O7, | ↓,↑⟩ = |J = 8, Jz = ±8⟩ so that the spectral 
weight W ∼ |⟨↑|J|↓⟩|2 is close to zero. As a result, the spinon band remains invisible to 
neutron scattering experiments. 
 

However, as soon as deviations out of the D3d local symmetry are introduced at 
the rare earth site, the expansion is modified and the spectral weight W becomes non-
zero. We could achieve this using the concept of high entropy oxides (HEOx) [4-6]. In our 
samples, the Ho sublattice remains intact, but disorder is introduced on the B site of the 
pyrochlore structure. Despite disorder, the HEOx displays a behaviour similar to 
Ho2Ti2O7 in the sense that no magnetic order is observed down to 40 mK, while spin ice 
like magnetic diffuse scattering is still present. The crystal field excitation spectrum 
visibly reflects the environmental disorder of the Ho environment with broaden levels. 
Furthermore, the low energy sector shows a signal, absent in the reference 
Ho2Ti2O7 compound and which is very likely the spinon spectrum, which can be 
highlighted and affected depending on the disorder introduced in the structure. These 
results shall be discussed in more detail in this presentation. 
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