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Setteet al. Reply: In [1] we report the dynamical struc-
ture factor for the liquid and solid phases of water mea
sured by inelastic x-ray scattering (IXS). The data sho
that (i) in the liquid, the fast sound, already observed in in
elastic neutron scattering (INS) [2] and IXS [3], originates
from a bend up of the dispersion relation of the acoust
excitations,VsQd; (ii) the bend up takes place whenVsQd
become equivalent to the energy of a second weakly d
persing mode; and (iii) from the results in polycrystalline
ice, the weakly dispersive mode in the liquid is likely to be
reminiscent of the transverse phonon branch in iceIh.

In their Comment, Martinezet al. [4] criticize our
analysis of the ice data. The main points of our work
however, i.e., points (i) and (ii), stay by all means undis
putable, thanks also to the overwhelming theoretical ev
dences [5] which are fully consistent with our experimen
and interpretation [6].

With respect to the ice data, Martinezet al. claim
that (1) our analysis would be inconclusive becaus
measurements on a polycrystal induce a severe averag
among excitations in the Brillouin zone, and the stee
dispersion relation would be an artifact due to the mixin
of different modes. (2) Our ice data, summarized in th
dispersion relation of Fig. 4 of [1], would not agree with
previous measurements on ice single crystals [7].

Contrary to the first point, we think that one must us
the polycrystalline data to compare the high frequenc
dynamics of the solid with the liquid phase [1,8], exactly
because they represent an orientational average within
Brillouin zone.

Contrary to the second point, as shown in Fig. 1, th
peak positions from the INS data of Renker on D2O ice
Ih at T ­ 88 K, full symbols [7,9], and our IXS data
on H2O ice Ih polycrystals atT ­ 253 K, open symbols
[1,8], are in excellent agreement. The small deviation
can be ascribed to the temperature dependence of the fo
constants.

In Fig. 1, the two lowest transversesT d and longitudinal
sLd branches from the IXS data are reported as a functio
of the absoluteQ value. TheT branch is not observed
at smallQ due to well known polarization selection rules.
The INS data, unfolded from the reduced Brillouin zone
of the hexagonal lattice with four molecules per unit cells
are reported in the extended zone which also correspon
to the reduced Brillouin zone of a tetrahedral lattice with
two molecules per unit cell. The dynamics, in fact, with
its force constants and selection rules, is dictated by th
almost tetrahedral configuration of the oxygen atom
This is best exemplified by the negligible dependence o
the propagation directions of the phonon energies, a
by the absence of energy gaps at the reduced Brillou
zone boundaries of the hexagonal lattices7 8 nm21d. In
conclusion, the consistency among the new IXS data a
the old INS results confirms our good understanding o
the lattice dynamics in iceIh without need of further
theoretical models.
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FIG. 1. Dispersion curves for the lowest transversesT d and
longitudinalsLd phonon branches in iceIh crystals. Full circles
(squares) refer to the neutron data taken along theG-MsG-Kd
direction in oriented D2O ice Ih single crystals at 90 K [6].
Open circles refer to the IXS data on H2O ice Ih polycrystals
measured at 253 K [1,7].

In summary, we believe that the present Comment doe
not add new information to the conclusions reported in [1]
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