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Fig. 1. Phonon density of states for iso-
tropic (3D), quasi-two-dimensional (Q2D)
and quasi-one-dimensional (QI1D) crystals
(schematic). At the lowest frequency re-
gion, all crystals show the n2 dependence
in accord with the Debye model of three-
dimensional solid. At higher frequencies,
the Q2D and Q1D crystals show character-
iiﬁc dependence to lower dimensional sol-
ids.
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Fig. 2. Chemical structures of PBO [poly
(p-phenylenebenzobisoxazole)] and PPP [poly
(p-phenylene)].
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Fig. 3. Heat capacities of PBO, polyethyl-
ene (PE) (S.8. Chang & A.B. Bestul, .
Res. NBS, 77A, 395 (1973)), PPP and 4,4-
difluorobiphenyl (DFBP). The temperature
dependence of the heat capacity of polymers
is quite similar to each other but different
from that of DFBP.
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Heat Capacity of PBO, the Polymer with a
Rigid One-Dimensional Backbone

Heat capacity of crystalline poly (p-phenylenebenzobisoxazole) (PBO) was measured below
room temperature by adiabatic calorimetry. Temperature dependence of the heat capacity
was compared with those of polyethylene (PE), poly(p-phenylene) (PPP) and a low mo-
lecular weight compound 4,4’-difluorobiphenyl (DFBP) while paying an attention to low-
dimensionality of the systems. The temperature dependence of heat capacity of polymers
was quite similar to each other but surely different from that of DFBP. The polymers
showed an apparent quadratic dependence on temperature between 8 and 50 K, which seems

being characteristic to one-dimensional polymers.

(by K. Saito)



