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1T-TaS,: a rich phase diagram at thermodynamic equilibrium

400

1T-TaS, is a lamellar compound formed by Phase diagram as deduced from resistivity measurements In the structure of highest symmetry, Below 543 K at ambient pressure, 1T-TaS2 stabilizes several charge-density-wave (CDW)
edge-linked TaS, octahedra: Martino et al., npj 2D Materials and Applications 4, 7 (2020) Ta-atoms form a regular hexagonal lattice. phases, characterized by a periodic modulation of both atomic positions and electron density.
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The numerous CDW phases stabilized in 1T-TaS2 reveal a variety of electron-phonon coupling mechanisms. The electron band energy lowering upon structural modulation is attributed to Fermi surface nesting (I phase), subband splittings and shifts over extended parts of the Brillouin
zone (NC phase), or Mott localization (C phase). See K. Rossnagel, J. Phys: Condens. Matter 23, 213001 (2011).

Formation of a photoinduced CDW state in 1T-TaS$,

-rlum dynamics in charge-density-wave (CDW) compounds -e of the starting NC phase (T = 240 K) nce for the NC — | photoinduced phase transition
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1T-Tas,: — Disappearance of the NC modulations — Coherent excitation of the NC-CDW AM Shortly after laser excitation (few ps), a diffuse scattering signal appears in the vicinity of the I-CDW satellite peak position, which shows the
The existence of several competing CDW states allows observing the development of a CDW order parameter, t,=400fs Period of the AM: T 4, =520 fs onset of the photo-induced I-phase. This scattering progressively narrows over time and eventually forms a well-defined diffraction peak.
not only CDW melting F’ > What are the physical processes underlying the formation of the photoinduced I-phase?
t How do the correlation lengths increase?
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& At <2ps: — Is the correlation length limited by defects, or by the size of the nucleated regions ?
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