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Transition between two Kosterlitz-Thouless phases in Sc-doped TiOCI
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The compound TiOCl is a quasi-1-dimensional (1D) quantum magnet (Seidel et al., 2003). Upon cooling, TiOCl undergoes a phase
transition at Tc2 = 90 K towards a state with incommensurate magnetic order, followed by a second phase transition at Tcl = 67 K
towards a spin-Peierls state (Seidel et al., 2003; Shaz et al., 2005; van Smaalen et al., 2005). Both low-temperature phases involve
structural distortions that have been characterized by x-ray diffraction. The absence of any phase transitions has been reported for
scandium-doped TiOCl with doping levels 0.01 < x < 0.1 for ScxTi1l-xOCl (Glancy et al., 2008, 2010; Zhang et al., 2010; Aczel et al.,
2011). We have synthesized ScxTil-xOCl for x = 0.005. Based on temperature-dependent x-ray diffraction experiments and specific-
hear measurements, we have found that the x = 0.005 compound transforms into incommensurate and spin-Peierls-like phases on
cooling. Despite apparent large correlation lengths, these phases lack long-range order. A sluggish transformation is thus found
between states of ScxTil-xOCl that support different kinds of fluctuations.
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