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Charge density waves (CDW) occur in many solids, especially in low-dimensional system.
However, its origin is material dependent and still under debate (1, 2). In this presentation we
investigate the origin of the 4x4 CDW in the transition metal dichalcogenide (TMDC) 1T-VSe:.

By mean of first principle calculations, we show that the 4x4 CDW in 1T-VSe:z is in close
relationship to the Peierls theory of CDW (2). Indeed, we observe a peak at the Fermi engery mainly
due to the dzz vanadium orbitals, suggesting an electronic instability. An other evidence for the Peierls
like CDW are the nesting vectors in the reciprocal space building the edges of the 4x4 CDW Brillouin
zone. Then, we point out that the electron-phonon interaction is the driving force to the 4x4 CDW
atomic reconstruction. Finally, we show Scanning Tunneling Microscopy (STM) images simulation,
obtained from Keldysh-Green formalism, modelling the 4x4 CDW in close agreement with experiment.

In addition to recent studies (3), this framework could pave the way to the manipulation of CDW in
1T-VSe2 via Na doping and is encouraging to understand the mechanism of CDW of other TMDC.
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Figure: a) Simulation and b) experimental STM images of the 4x4 CDW of 1T-VSe..



