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Hidden symmetry of crystal lattices revealed by high-resolution x-ray diffraction
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Lattice deformation, such as thermal expansion and magnetostriction, is an
important physical property that describes electronic phase transitions. Although the resolution of
dilatometry is very high, those macroscopic measurements observe domain average when a sample deforms
from cubic to tetragonal, for instance. In contrast, x-ray diffraction (XRD) distinguishes low-symmetry
domains. However, the resolution of XRD on the lattice spacing is not ver¥ high. In this experimental
study, we employ high-resolution x-ray diffraction (HRXRD), which is a well known technique in x-ray
optics. Through measurements on tiny lattice deformations, we discuss the true symmetry of a crystal
lattice and nature of an electronic phase transition. In this study, we determined the sign and magnitude
of the rhombohedral deformation in phase IV of (CeLa)B6 and discussed quantum fluctuations of the
octupole ordered phase. We also discussed the phase transitions of URu2Si2, SmRu4P12 and CeB6.
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