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Characterization of the Surface of Ice I, Crystal by
Crystal Trancation Rod Technique

Akira Goto and Jimpei Harada’

Department of Applied Physics, Hokkaido University
*Department of Applied Physics, Nagoya University

An attempt was made to see whether the surface state of a single crystal of ice I, can or
cannot be characterized by the X-ray crystal truncation rod (CTR) technique. As a result, it
was found that very well-defined CTR scattering can be observed, elongated from the 0002
Bragg point along the surface normal direction at 7°C below the melting point, if the surface
is sublimated for an hour in a cold room after making the surface mechanically flat by using
a Japanese plane. Estimated from the divergence of the CTR scattering, it is suggested that
the (0001) ice surface we investigated is very smoothly undulated like a sand dune.
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Fig.3 The w- scanning profile on the 0002 Bragg
point obtained from the (0001) surface of ice

at-7°C.
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Fig.4 The w-scanning profile near the 0002 Bragg
point obtained from the (0001) surface of ice
at-7 °C . Scanning is along the line AB, as
shown in Fig.5. TM and TA are the tail of the
Bragg reflection from the monochromator
crystal and that from the analyser crystal,
respectively. CTR is the rod - shaped scat-
tering due to the crystal truncation effect on
the ice surface.
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Fig.5 Peak positions observed in the w- scanning

profiles in a Aw- A26 diagram. TM is
elongated along the direction in the relation
of Aw = A26 from the Bragg point and TA
extends along the A26 axis. CTR is elon-
gated along the A26 =2A w direction which
corresponds to the surface normal direction
of ice crystal. The solid line AB is the
direction of the w-scan in Fig.4.
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Fig.6 Comparison of the w - scan profiles of the
CTR scattering from the (0001) surface of ice
for several different values of g, where ¢
represents the distnace from the 0002 Bragg
point along [0001] direction in units of the
reciprocal lattice c¢*. A, B, C and D corre
spond to the w-scan profiles at q=0, -0.0106
c*, 0.0264c* and -0.0581c*, respectively.

Fig.7

FWHM of the CTR scattering vs. q. The
FWHM increases linearly with increasing q.
Two solid lines were drawn by the least
squares method in both regions q>0 and
<0, suggesting that the surface is undulated
with an average slope of 0.93°.
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Fig.8 Schematic drawing of a section of the surface of the ice crystal.
The angle between the slopes is estimated from fig.7 to be 0.93°.
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Fig.9 Integrated intesity of the CTR scattering vs.
g% The solid line shows the g* dependence
of the integrated intensity predicated by
kinematical diffraction, although a slight
deviation from it is seen for the region of
q>0.
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NEGATIVE CRYSTAL
Fig.10 Negative crystal.
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