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The study of electron energy loss near sulfur K and L, 3 edges of layered MS, (M= Ta,
Nb, V) from first principles calculations

Nouri, Tahereh; Nejatipour, Hajar; Dadsetani, Mehrdad

Faculty of science, Department of Physics, Lorestan University, Khoramabad, Lorestan

Abstract

In the frame of the density functional theory (DFT) based on full-potential linearized augmented plane wave
method (FPLAPW), the electron energy loss near sulfur K and L, ; edge structures of group V layered transition
metal disulfides MS, (M= Ta, Nb, and V) in octahedral (1T) as well as trigonal prismatic (2H) structures have
been studied. These materials in both phases have metallic property. Our calculations show that the most
dominant peak in sulfur K edge ELNES spectra originates from unoccupied d bands. Broad peaks in both sulfur
K and L;; edges are due to the metal sp bands. In sulfur K edge spectra of materials in 2H phase, the
contribution of first peak compared to second one (with highest intensity) is negligible, while in 1T phase from
TaS; to NbS,, the intensity of first peak is getting increased until excesses the second one in VS, The
comparison of the L,; edge spectra shows that the energy splitting between t,.-e, states of 1T phase is larger
than 2H phase. This splitting increases from Ta to V, and it decreases from the bulk to monolayer.

PACS No. 71.15, 71.20, 73.20, 78.20.
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