p-Y00= bORVEVDHS REROEXIEEHAS

HEOEBBERAREIEY, BAENEEDO=
FICHH T B &\ S Debye AT REWV £ 425,
#5 2D &S IERERKOEKERFTEII IO
BFREEOMICRDIET 2 VF —DHF
ENHELENTHBOERBIEFLETOMSTE
LD BRENHDERDES, TOEZFIVF—
fh#SicBE L ¢, Anderson 53 ¥ ) A H 5 2k
WKh YR WVEBSBEIBLHIRIS TV =< L
EF VY VTR TEBRMBEHEEL, %
Db v AVRBIES—ENHTEHEHELFL
te. Z 0BG, BRERRIEEICHAITEESH
BEETHIECBDEST, ChBYYVAHFTR
DEBRFEE*BEHAT I DOTLE. )
L T Anderson & QR IIEII £ XD fohic B
bhF Lok, TORKESDIBR T H#ARE
FNDAHTRHFEPFLENTVEDOIROM T
BY, IFLERIATOH T RIEBHICHE
T 2OMBEL R LVE-FIEICOVWTTESR
BRI IR L TV EE A,

I TCIOET 2 V¥ —FEsHEErNIcE N E
BoBKICEENEbOTHE LTS L, K
LTI ADABOTH I AMRERICLFD &
SR R V¥ —FESEET B AlREMED H 0
¥4, p-Yoo=taoxv¥v (PCNB) #&
KRATFORBMENIZTEE L (T,=
245K) #' 5 A O BB & 9 F DR O -
B E AL 9. BERFHOEREAS
BREFHOZNICHNTIKAETH 2 15
BERXBHDTHBIEMNDM>TVET,
Z O HE O KR BAE D&V A PCNB O R
-2 % b 75 RMERMEITE T x IV F — it
DEETAILEERNETEHDEER, LK
BICBTAEHEOBMERENEEZITVE L.

FEER T *He,/ ‘He S B (TR BT BB 5T
AROVEHMEO KLU TORBEEREZITVE
L7, B REE 2 BBt T 250K HE T
JHl7=—NVt3Z  ick-TEHLELEL,

HEHRRE2MFTBEEBEEOIFTE S LET
Fig.21c/rL 9. BMFHIZBE—ETHLIERE
BO=FCBITHAIL T ET, EERFHOB

Fig. 1. Snapshot of crystal structure of p-
chloronitrobenzene at room temperature.
The molecule lies on an inversion center
and freezes keeping on it's orientational
(head-tail) disorder at glass transition
temperature at 245K. PCNB also has an or-
dered phase.
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Fig. 2. Low temperature heat capacities of
the ordered phase and glassy disordered
phase. The latter is five times as large as
the former at 1 K and has strong devia-
tion from the Debye law. There also exists
no plateau widely observed in liquid-
quenched glass at higher temperature in
the heat capacity of the disordered phase.
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Fig. 3. Plot of heat capacity of disordered
phase to see the existence of the term pro-
portional to temperature 7. No linear T
term is recognized from this plot. This in-
dicate tunnel splitting levels are not homo-
geneously distributed against energy in con-
trast to the Anderson’s theory.
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Large Heat Capacity of the Glassy Crystal of
p-Chloronitrobenzene at Low Temperature

Heat capacities were measured for the orientationally disordered glassy-crystal and the
ordered phase of p-chloronitrobenzene (PCNB) between 0.5K and 10K. While the heat ca-
pacity of the ordered phase obeys the Debye law at low temperature, that of the glassy

crystal amounts to five times

larger than that of the ordered phase at 1K with signifi-

cant deviation from the Debye law. The temperature dependence of the heat capacity of
the glassy crystal has no linear term with respect to temperature, in contrast to ordinary
glass behavior, which is explained by the Anderson model or the soft-potential model. Pos-
sibility of reorientational tunneling in the glassy crystalline PCNB is briefly discussed.

(by H. Kobayashi)



