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Buckling of NbSe2 thin films

Wednesday 7 January 2026 09:45 (30 minutes)

Thin films under strain and with low interfacial adhesion are known to buckle and delaminate from their
substrates [1,2]. While buckling has previously been reported in MoS, films grown on x-cut SiO,, there are
few reports of this phenomenon in other TMDCs or in films only a few tens of nanometers thick. Here, we
present the first observation of buckling in MBE-grown NbSe, thin films (10-15 nm) on c-cut SiO, substrates.
When exposed to high humidity in the ambient air, the epitaxial NbSe, films tend to buckle and form quasi-
periodic structures valleys and ridges with heights of 150-200 nm and an average spacing of 2.6 pm. This
causes a color change from gray to blue, presumably due to collective interference effect similar to structural
colors in photonic crystals. The buckled films were analyzed using AFM, XRD and SEM, and their electrical
transport properties were measured before and after buckling. Because the NbSe, is highly strained at the top
of the buckled structures, these features may offer a platform for probing local strain-dependent changes in
electronic properties such as superconductivity and charge density wave formation.
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