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A study of a material with zero thermal expansion
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Yb based intermetallic compounds reveal variable physical properties by the
valence of the Yb site. The intermetallic compound YbGaGe was reported as a zero thermal expansion (ZTE)
material from 10 to 300 K by Salvador et al. They suggested that the ZTE behavior is due to the valence
transition in the Yb atom.

We have carried out 171Yb nuclear magnetic resonance (NMR) and 69, 71Ga-NMR and nuclear quadrupole
resonance (NQR) measurements on YbGaGe to understand the unusual thermal expansion of this system from a
microscopic point of view. In the 171Yb NMR measurement, two signals corresponding to two
crystallographically non-equivalent Yb sites in YbGaGe were observed. The temperature (T) dependence of
the nuclear spin-lattice relaxation rate in the both 171Yb-NMR signals was proportional to T in the
measured T range. In the 69, 71Ga NQR measurements, two distinctive NQR signals were observed in the both
69Ga and 71Ga nuclei, although the Ga site is crystallographically one in YbGaGe.
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