BrE#EA 9

BORERYME ZrW.0, & HfW.0; DIEERTE
—RARN O RED > IR FREIDRBEES L E— FORE -

Zrw,0s 1%, 1000 K icbh k3 EVWEETE
HHIC BT 2 L 0S5 [Bo#fER] oHE
’2‘%5 ¥4, ZrOs /\Eﬁ:t WO, Egﬁﬁsb)]ﬁ)ﬁ
OBERTEHLE L TERL - I EM SRS
2EDEFd. chETo<ryatilE hiF
HELAIE, BABRE, BT RETESEEM-
f:ﬂ%b)ﬁbﬂ, ZrW,0s © Fﬁ@?&ﬂ%?ﬁj e
E T 2V F —GRIBOKRFIREIDES B> T
ZIiMfERshTcnEd. Lrl, zxv¥F—
R D #R T I TEROKRE T — FORKEIRE
SNTVERATLE. FAER, O B0
fgik] ORBIBEICEBRT 2 €E - FORE
2BHIC, Zrw.0s OBBFBEMEEITVE L1,

BARICEI TN TCORFIRE € — FOHFEHL
A>T 30T, BELBEENE: LRI
BT ELT7 4/ YOIRREEEMEEEHLL
ELTH, REE— FORERKNETT. 2 C
<, ZI‘W:Os &%*&ﬁ%% <‘_'. % HszOs &Hﬁ&—d‘
32&T, E-FOREERAAE L. HIY
42 viE, Svy=FIMck Zr*kbb
THhIPNES VA + Y EREFES—HT, HED
WofsETd., COHERBELAF VERODLT D
RERCERT 2B FIRBOEVD S € — KO

ExRAST LI,

Zrw,0s & HfW,0s DZRLITIcB I 38A
B% Fig. 1icRLEd. BEALR UMK
RA 95, 200 KfHED S EEM T 1d HEW,0,
OEMABEINE L, BRATIHE ZrW.0s DEAE
BOEKZOLEVWIHEHEEHERMBE SN E Lk,

BRI 2RI T 2 1-DICIIBEEL S 7 #
J vOFERERO IR NEREDEEA. @
W, TNABRKRETA vy a s 4 VEEERV
TEREDRARY M VAREITOETH, AW
I X VF— RIS £ 7205 B IREEEE 10 IS B
PRETYT. 22T, FiocHREK (Fig. 2)
2EAL, MEOBREENS 7 1+ / v OIREFE
EoafizEHExE L (Figs. 2&3). BELTF
T bbhhrbod, BonRERESHIRD
YETFEELRIE THE S W O REFE S A £ <
HELELE.

TAvYayA v REBEKIc-oOVWT,
ZrW:0s > 5 HfW,0s ~DZALE /R L 7z DA
hORHTY., CORBUCHEYTE 74/ vOD
EliEs<wvRr~_7 bbb bXHEEhET,
2 >DFRIBR D > B R2 M k&2 < &1LL,
BIxVF-—RcHmBRE . CoEki

T T

200

C,/JK" mol™
3
T

0 a

I T I

° ZI'WzOg 1
° HszOg

1
0 100

1 . I
200 300
/K

Fig. 1. Heat capacities of ZrW,0s and HfW;Os.
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Fig. 2. Calculated effectivé phonon densities
of states of ZrW,0Os and HfW:Os.
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Fig. 3. Calculated effective phonon densities
of states of ZrW.0s and HfW,Os in the low
energy region.
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Low temperature Heat Capacities of Negative Thermal
Expansion Materials ZrW,0; and HfW.Os

ZrW,0s and HfW,0s show negative thermal expansion, which are deeply related to a lattice
vibration at low energy region. In order to obtain the information of the lattice vibration, the
heat capacities of ZrW,0s and HfW.0s were measured from 1.8 to 330 K. Frequency distribu-
tions of lattice vibrations were estimated through an analysis of the heat capacities for
ZrW,0s and HfW:0s. Two characteristic optical phonon modes were found. The change of the
modes going from ZrW:Os to HfW:0s suggests that one mode (E1) originates from the vibra-
tions including the translational motion of Zr atoms or ZrOg¢ units, and the other from the
vibrations including the librational motion of the ZrOs units.

(by Y. Yamamura & K. Saito)



