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Fig. 1. Apparent Debye characteristic tem-
peratures against temperature. The scales
indicated here are only for MgZn; and each
plot is shifted upward for clarity. Horizon-
tal lines indicate the ©. values.
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Table 1. The parameters obtained from the analysis of the heat capacity.

- O. of th .. A
sample (?{) mirgfnumo@l?;@m minimum @,/ 0. (mol J-)
Zn-Mg-Y (i-phase) 292 0.055 0.822 41 x 10°°
Zn-Mg-Y (hexagonal) 294 0.085 0.888 6.2 x 107°
MgZn, 287 0.084 0.872 6.5 x 107°
Zn-Mg-Y (single i-phase) | 312 0.079 0.818 0.6 x 10°°
Al-Cu-Ru (i-phase) 462 0.050 0.768 3.0 x 107°
Al-Cu-Ru (cubic) 428 0.080 0.838 3.3 x 10°°

— 38




il .
o ~
F - Ir-—
8 hexagonal | _E 0.2
3 | % L
@D | MgZn, 8
0.5f <
3
L 8,,% ] 0
[ 3
0 PR s s s M 1 L L . s L s L L M
0 0.5 1 0 50 100
T/IO, T/K

Fig. 2. A reduced plot of the apparent Debye  Fig.3. Excess heat capacity of the icosahe-
temperatures against temperature for two  dral phase over that of the hexagonal phase.
crystalline phases; (@), MgZn,; (O), hex-

agonal Zn-Mg-Y.
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Heat Capacities of Icosahedral and Hexagonal
Phases of Zn-Mg-Y System

Heat capacity measurements have been performed in the temperature range 4-300K for
an icosahedral phase of Zn-Mg-Y alloy (ZnszMgsYw) and the related crystalline phases, a
hexagonal phase (ZnsszMngs,E and the Laves phase of MgZn,, to study the feature of lat-
tice vibrations in quasicrystals. A single quasicrystal of ZnssMgusYs: was also investi-
gated for comparison. The vibrational density of states is delineated in terms of the tem-
perature dependence of the apparent Debye temperature () on a reduced basis using the
limiting value at high temperature (©.). A deeper minimum (6,/©.~0.82) is observed
at substantially lower temperatures (7/ ©.~0.055) in the quasicrystals than in the crys-
tals, which suggests significant enhancement of the density of states at the corresponding
energies. (by A. Inaba)



