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Introduction
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superconducting 3-FeSe structure, but few have explored the fundamental atomic

interactions between iron (Fe) and selenium (Se) leading to these structures.
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* The thermodynamic interactions of Fe and
Se are well known, but long atomic
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preparing Fe,Se,_, precursors to mimic
known structures of FeSe with sub-
nanometer resolution.
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lattice parameters and atomic percent of Fe.
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Sub-nano layers of Fe and Se are sequentially deposited
onto Si wafers in a high vacuum chamber. Layer
thicknesses and composition are tunable via shutter cycles.
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X-ray diffraction (left) and x-ray fluorescence? (right)
provide structural and compositional details such as
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Compositionally modulated
precursors are designed to
mimic targeted structures.
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Precursors rearrange into
energetically favored and
Kinetically accessible structures.

Conclusions

Samples are heated

at temperatures up
to 450°C in an inert
N, atmosphere.
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FeSe, ~ 1:2 ratio: B 500°C FeSe, (Pnnm)  Fe Se, (12/m) &-FeSe (P63/mmc)
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Thermodynamic vs kinetic control:

« Even in the absence of diffusion barriers, thermodynamics appear to
dominate the reaction mechanisms between Fe and Se.

* These findings may hold significant consequences for the
development of future FeSe-based materials, as the low reaction
barriers to form the thermodynamic products may impede efforts to
Kinetically trap metastable FeSe materials.

* Fortunately, the thermodynamic stability of the two dimensional (2D)
superconductor 3-FeSe phase may be exploitable in the synthesis of
heterostructures interweaving FeSe and other 2D materials.

Future work:

« EXxplore the interactions between FeSe and other 2D materials by
preparing heterostructure precursors using the method described
above.

« Elucidate the structure and composition of the kinetically stable FeSe,
phase observed on deposition.
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