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Figure 1. Crystal structure of Sr14Cu24O41.

Sr14Cu24O41 is a quasi-one-dimensional material with a composite structure containing incommensurate layers of spin-chains and spin-ladders (Figure 1). It presents an interesting opportunity to study collective charge dynamics in the charge ordered state inside a spin-gapped en​vi​ron​ment (for a most recent review see [1]). We have characterized the charge response of sin​gle crystals along the crystallographic directions parallel to ladder legs and rungs by means of dc resistivity and low frequency dielectric spectroscopy. The ground state in the ladder planes can be identified as a charge-density wave insulator, but of a non-standard nature. Resonant X‑ray scattering [2] shows that the charge order develops in the ladder planes with a 2D long-range order. Our results demonstrate that the CDW sets in below an insulator-to-in​su​la​tor phase transition and possesses an anisotropic phason-like dispersion [1,3] (Figure 2). In varying dc fields only negligible nonlinear effects emerging from the background noise were observed, at va​ri​an​ce with strong nonlinearities [4] above a finite threshold field reported by other authors [4,5].
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Figure 2. Dielectric response strength (upper panel), mean relaxation time of phason-like modes (middle panel) and logarithmic derivation of dc resistivity along the c- and a-axis of Sr14Cu24O41. An insulator-insulator phase transition at 210K is observed.
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