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Fig. 2. Corrected experimental C, of HfW:0s
against T (circle). Depicted lines are the heat
capacity contributions of five terms (Co, Ce,
Crz, Cri and Cg;) and their sum (Cioa), where D
means the Debye function, E the Einstein
function and R a rectangular type function.
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Fig. 3. Effective phonon density of states
compatible with the heat capacity of HfW:Os.
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Heat Capacity of Negative Thermal Expansion Compound HfW:Os

ZrW,Os and HfW,Os are isotropic compounds with a negative thermal expansion over a wide
temperature range from 4 to 1050 K. These interesting features of ZrW,0Os and HfW:O; is
closely related to its rare crystal structure which consists of ZrOsHfOs) and WO, polyhedora.
Heat capacity of HfW,0s was measured from 1.8 to 330 K. Effective phonon density of states
(DOS) was determined through an analysis of the heat capacity of HfW:0Os assuming one
Debye, two Einstein and two rectangular type functions. The low energy Einstein modes is
closely related to libration of the polyhedora, leading to the negative thermal expansion of
HfW,0s. The effective DOS is divided into two groups with a gap, which agrees with the experi-
mental phonon DOS of ZrW,0s. It is expected that the DOS of HfW,Os derived in this work
share the essential feature of the real DOS of HfW,Os.

(by Y. Yamamura & K. Saito)



