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The layered transition metal oxyselenides 
Ln2O2M2OSe2 (Ln= lanthanide cation, M = Mn, 
Fe, Co) are currently of considerable interest due 
to the unusual M2+ coordination environment, 
which gives rise to complex magnetic behaviour.
[1] The manganese analogue orders magnetically 
at 168 K with Mn2+ moments perpendicular 
to the Mn2O layers, with nearest-neighbour 
interactions dominating.[1a] The more 
electronegative cobalt analogue is reported to 
adopt a magnetic structure with Co2+ moments in 
the Co2O planes, orthogonal to one another below 
220 K.[1a, 2] The iron analogue is intermediate 
between these two and there is some controversy 
in the literature regarding the its magnetism, with 
two magnetic structures proposed.[3] We present 
here an investigation using neutron powder 
diffraction (NPD) and inelastic neutron scattering 
(INS) data to understand the magnetic behaviour 
of Ln2O2Fe2OSe2 (Ln= La, Ce, Pr and Nd). We 
consider the symmetry of both proposed models, 
their fit to the diffraction data and modelling 
of microstructural effects in these magnetic 

refinements. Analysis of INS data can give 
estimates of the strengths of magnetic exchange 
interactions.[4] In addition, the structural role 
(including both size and electronic effects) of 
the Ln3+ cations is investigated, alongside their 
magnetic behaviour.[5] 
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