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Symmetry and Static Correlation Function of Tilted
Hexatic Liquid Crystals

In an interesting recent Letter, ' Sprunt and Litster
have reported a light-scattering study on a thick freely
suspended film of tilted hexatic liquid crystal and they
have suggested a theoretical modeling of their results.
Here we point out that the formula for the static correla-
tion function [Eq. (2) of Ref. 1] that they used to inter-
pret their data is incorrect, and that their starting Eq.
(1) does not reflect correctly the symmetry of the phases.

In their Eq. (2) Sprunt and Litster suggest that there
are three contributions (three peaks) to the static corre-
lation function, partly with a very unusual structure
(e.g. , the first one contains only q~ but not qadi). It is

easy to see why Eq. (2) of Ref. 1 cannot be correct [even
assuming the validity of their Eq. (1)]: (a) In Eq. (1)
there are only two variables, and consequently there can
be only two poles (two eigenmodes) to comply with
Goldstone's theorem. (Note that the number of indepen-
dent elastic distortions can be larger than the number of
poles, since the former are related to gradients of the
variables, not to the variables themselves. ) (b) Two of
the three terms in Eq. (2) are structurally incompatible
with Eq. (1), since they do not involve q~ and qadi on an
equal footing, as Eq. (1) does.

A straightforward calculation of the static correlation
function for p, which follows from Eq. (1) of Ref. 1,
yields the formula

(bP (q))/kaT = [K(1+b)+H(1+b)']
+ [K, +K] -' (1)

where K(&) =K&&&q~+KE~&qadi and b K/Kz.
The structure of the present Eq. (1) reflects the nature

of the two modes involved, 5 one is hydrodynamic and one
is optical (and soft at the phase transition). That the au-
thors of Ref. 1 were able to fit their data by their Eq. (2)
or (3) suggests that the interplanar elastic constants

KI~& and the stiffness constant 0 may be small in the
compound studied. However, a complete reanalysis of
the data in the light of Eq. (1) as well as for the dynam-
ics, 7 which is richer than assumed in Ref. I, is inevit-
able.

In addition, already the starting point of Ref. 1 [their
Eq. (1)] does not show the correct symmetry of tilted
smectics, because isotropy inside the plane of the layers
is assumed. However, tilted smectics have uniaxial sym-

metry within the layers (biaxial globally). This is

clear from the existence of the c vector in both smectic
C and smectic I. Also, the "hexagonal" bond-
orientational order is hexagonal in the plane normal to
the director only. Since in smectic I the director is tilted

with respect to the layer planes, a projection of the "hex-
agonal" bond-orientational order into the layer planes
results in a rectangular symmetry.

As a consequence all terms in Eq. (1) of Ref. 1 involv-

ing in-plane gradients have to be generalized to allow for
two nonequivalent in-plane directions (e.g. , parallel and

perpendicular to c). In addition, cross-coupling terms of
the form (V;e)(VJ&) and terms mixing in-plane and in-

terplane gradients, like, e.g. , (V, )(c V ), are
missing (for the explicit form of the free energy cf. Ref.
6).

This makes the correct static correlation function
much more complicated than Eq. (1) above, but the gen-
eral structure of two peaks, one with and one without a

gap, is preserved in the general (biaxial) case.
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