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Report:

Abstract of publication resulting from this proposal: Europhys. Lett. 51, 314-319 (2000)
We report the results of a high-resolution synchrotron X-ray powder diffraction study

of polymerised CsC60 in the temperature range 4 to 40 K. Its crystal structure is monoclinic
(space group I2/m), isostructural with RbC60. Below 14 K, a spontaneous thermal
contraction is observed along both the polymer chain axis, a and the interchain separation
along [111], d1. This structural anomaly could trigger the occurrence of the spin-singlet
ground state, observed by NMR at the same temperature.

Fig. 1 Linear polymer chains formed by [2+2] cycloaddition in AC60 salts. Schematic drawing of chain orientations for (a) Pmnn
space group and (b) I2/m space group. The shaded bars indicate the orientation of covalently bonded polymer chains along a by
projection on the crystallographic bc plane.
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Fig. 2 Observed (points), calculated (solid line) and difference (lower panel) synchrotron X-ray (λ= 0.79972 Å) powder
diffraction profiles of CsC60 at 20 K (space group I2/m). The positions of the reflections are shown as tick marks.
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Fig. 3 Temperature dependence (a) of the monoclinic lattice parameters, a, b, c and α and (b) of the interchain distances, d1

(along [111]) and d2 (along [1-11])of polymerised CsC60. The dotted lines are guides to the eye.
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