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1T-TaS, & photoinduced states
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Insulator vs. metal
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Insulator vs. metal
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* Lattice reconfiguration during C -> H transition
* Dynamics of CDW restacking



* Lattice reconfiguration during C -> H transition



Transient grating spectroscopy

e Electron dynamics
* Spin dynamics
* Phonon dynamics

* Heat transport




Transient grating spectroscopy: 300 K
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Transient grating spectroscopy: 300 K

Optical TG:
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“Transient” grating spectroscopy: 100 K
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“Transient” grating spectroscopy: 100 K
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“Transient” grating spectroscopy: 100 K
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Transient grating spectroscopy: 300 K
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ransient” grating spectroscopy: 100 K
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Efficiency of the grating

Grating efficiency
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Efficiency of the grating
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Strain in 2D materials
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How much deformation to expect?
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state vs. strain
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* Dynamics of CDW restacking



Stacking dynamics

MeV Ultrafast electron diffraction:

* Very flat Ewald sphere
e Reasonable attenuation length

* Large scattering cross section




Stacking after the photoexcitation
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Stacking after the photoexcitation
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How fast is the transition to the H state?
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Summary

* Electronic transition to the H state is accompanied by strong out-of-
plane lattice contraction.

* The strain textures in inhomogenously excited sample can stabilize
the H state.

* The effect can be used for tunable X-ray optics.

* The breaking of dimerization occurs on ~1 ps timescale.
* There is no stacking order in the A state.

IV et al., Nature Photonics 18, 458 (2024)
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