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Report:

The recently discovered kagome metal CsV3Shs shows unconvential superconductivity at
T.=2.5K with a double dome like feature in the superconducting temperature under pressure and
two charge density wave (CDW) transitions at T~92K and T~60K which coincides with the
emergence of an anomalous Hall effect in CsV3Shs.The CDW results in a superstructure
deformation of the crystal lattice which mainly arises from the displacement of the vanadium
atoms in the kagome layer. Understanding this structural derformations is a prerequisite for
theoretical models.

We measured samples grown by different groups which show different charge ordering at the
two transition temperatures. Both samples were laoded in the same diamond anvil cell to ensure
the same conditions for both samples (see Fig. 1).
We performed a measurement at room temperature
as a reference up to 27GPa, where the material stays
in the hexagonal space group and shows no CDW.
At low temperatures both samples exibith a CDW.
While the first sample ((1) in Fig. 1) shows a 2x2x2
superstructure, the other ((2) in Fig. 1) shows a
2x2x4 superstructure upon cooling below 90K. This
can be nicely seen in the reciprocal space maps
shown in Fig. 2. The order is flipped upon cooling Fig 1: Pressure cell loaded with two CsV3Sb5
below 60K. The difference in these two CDWs is samples (1,2) grown by different groups and three

: : ruby spheres (r) as pressure gauges. (1): KIT
mostly related to the stacking of a relatively stable sample, (2) MP sample.




in-plane superstructure. It is not yet fully clear why samples grown by different groups display
different CDW stackings at ambient pressure and low temperature. However, upon increasing
the pressure at temperatures below 40K a new phase appears regardless of the initial CDW
stacking (see Fig 2.). This new CDW phase is identical in both samples, has a periodicity of two
unit cells along the direction perpendicular to the layers and breaks the symmetry further. The
onset pressure at which this new CDW emerges and the pressure at which it is finally supressed
again correlates well with the two domes in the superconducting transition temperature and
indicates an intimate interplay of the CDW and superconductivity in CsV3Sbs.

The transition into the new CDW phase seems fully reversible as it reappears upon lowering the
pressure again. Finally, at ambient pressure the initial 2x2x2 and 2x2x4 CDW reappears,
respectively.

We also performed pressure depended measurements at 80K, 70K, 40K and 10K to derive a full
electronic pressure-temperature phase diagram.
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Fig 2: Reciprocal space map of the (h3l)-plane:Top row: MPI sample (a) 80K and 0.26GPA, (b) T=40K and 0.18GPa
(c) 40K and 1.00GPa. Bottom row: KIT sample (d) 80K and 0.26GPA, () T=40K and 0.18GPa (f) 40K and 1.00GPa.
While the MPI sample shows a 2x2x4



