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Comment on: “Intrinsic Ferroelectric
Coercive Field”

In their recent Letter [1] Ducharme et al. have claimed
that they observed for the first time an “intrinsic coer-
cive field” Ec in ultrathin Langmuir-Blodgett (LB) films of
vinylidene fluorine copolymer (VDF-TrFE), as predicted
by the Landau-Ginzburg theory of ferroelectricity. The
term “intrinsic coercive field” stands here for the field
which is necessary to reverse the spontaneous polariza-
tion homogeneously over the sample, without the domain
nucleation and growth processes. Experimentally the co-
ercive field is usually much smaller than its intrinsic value.
Thus, if the claim [1] were right, this would be a very in-
teresting result. However, we show below that this is not
the case and the observation of the intrinsic coercive field
yet remains a task for the future.

The switching time in Ref. [1] was 1–10 sec in a strong
field of about 10 MV�cm in PVDF-TrFE films 2–30 ML
thick. It is astronomically long compared to the relevant
order parameter relaxation time, which is at most 1028 sec
in usual solid state ferroelectrics. The observed standard
switching times in ferroelectrics are less than 60 ns in
KNO3 films in the field 1 MV�cm, and less than 10 ns
in Pb�ZrxTi12x�O3 [2]. This is a domain-assisted switch-
ing, which, in fact, must be much slower in comparison
with the (hypothetical) homogeneous switching. We see
that the claim of Ducharme et al. is off the scale by at
least 8 orders of magnitude.

The identification of the observed coercive field with
the intrinsic one is based on comparison of its value and
temperature dependence with that given by the Landau-
Ginzburg theory for weak first-order phase transitions.
However, it does not apply to the system in question, which
is a ferroelectric composite (mixture of amorphous and
crystalline phases). The transition is strong first order even
in every PVDF crystallite [3], as, e.g., follows from �10%
change in lattice spacing during the transition in thin films
[3,4]. This change is huge in comparison with a mere
0.25% lattice spacing change in BaTiO3. Even if we ap-
proximate the discontinuity by the low-temperature value
of polarization, �0.1 C�m2 [5], we find that the (overes-
timated) spontaneous deformation in PVDF should be just
2%, i.e., about 5 times smaller than the observed value [6].

Moreover, we conclude that in the ferroelectric phase the
lattice spacing is halved compared to paraelectric phase,
and this violates the fundamental group-subgroup relation
for space groups of paraelectric and ferroelectric phases,
required by the Landau theory of second-order or weak
first-order phase transitions. The halving of the period is
found in the literature for the bulk PVDF see, e.g., [7])
and for the surface ferroelectric transition in thin films [4],
which is qualitatively similar to the bulk transition accord-
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ing to the same group [4,5]. In the Landau theory, how-
ever, there is either no change in translational symmetry
at the second-order phase transition, or it only consists in
the increase of some lattice periods by 2, 4, or 3 times at
transition from symmetric phase [8]. Note that it would
be misleading to compare only the corresponding point
groups to check the group-subgroup relation.

The ultrathin films of PVDF are poorly ordered too:
in published data the distance between the neighboring
chains fluctuates within about 20%, coherence length in
the films is about 30 nm, and it reduces down to 10 nm in
ferroelectric phase [4]. Thus, the coherence in LB films is
even worse than in bulk samples [3]. This may be pretty
regular for a polymer material but is a complete disaster
compared to standard ferroelectric crystals. The plateau
in Ec for thicknesses less than 10 nm may be related to
some surface effects, which become progressively more
important.

The fabrication of the fairly perfect ultrathin films of
vinylidene fluoride copolymer ferroelectric [5] is a signifi-
cant experimental achievement. But the interpretation [1]
of their results is not tenable. More generally, it is hard
to imagine the system less suitable to serve as a bench-
mark model for studying the intrinsic ferroelectric proper-
ties than PVDF (co)polymers [1,5].
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