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Abstract: This review describes the progress in synthesis techniques, structures, properties, applications and

contracting mechanisms on heating of negative thermal expansion materials. Problems related to the synthesis and

applications of negative thermal expansion materials are analyzed. The rigid unit mode model and its limitations

to explain the mechanisms of negative thermal expansion are discussed. Particular attention has been paid to the

recent achievements in understanding the mechanisms of negative thermal expansion from phonon behaviors by

first principles calculations and Raman spectroscopic studies. Main challenge and future research interests are

suggested.
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Table 1 Thermal expansion coefficients of A,(MQ,); family materials
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