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Hisao USHIKI and Zyungo YOSIDA 1967 A Note on the Double Reflection of X-rays by
Single Crystals of Ice. Low Temperature Science, Ser. A, 25, (With English Summary p. 35)
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Summary

A beam (05 or 1 mm in diameter) of white X-ray from Cu-target was passed through
single crystals of ice and the diffracted X-rays were photographed in a cold room of
—15°C. The crystals were 3 to 10 mm in thickness. Two types of crystals were used:
crystals frozen from city water in the cold room and those brought from the Mendenhall
Glacier in Alaska. Fig. 1 of the text shows an example of photographs taken with the
city water crystals. Besides Laue spots and patterns of diffuse scattering, spots of ir-
regular forms are found near the center of the film as indicated by the letter P. These
spots are tentatively called P-spots. The P-spots were always located on the lines con-
necting the center of film and the strong Laue spots which were produced by diffracted
Cu K,. No change was seen in the shapes and positions of P-spots by changing the
distance d between crystal and film. From these facts it is suggested that the P-spots
were produced by the characteristic X-rays doubly reflected by the crystal and advancing
in parallel with the direct beam. The P-spots differed in shape and structure from one
sample to another, and Fig. 2 shows a case in which a P-spot separated into three specks.
(Fig. 2 shows the same P-spot photographed at different distances d between crystal and
film; d=34cm in Photo. A and d=11.4cm in Photo. B.)

A series of photographs were taken on the glacier crystal by mounting the crystal
in such different positions that the characteristic Cu K, produced Laue spots in each of
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them. Then the crystal was dipped into liquid air and cracks were made to appear in
it. The cracked crystal was mounted again in the same positions as before and photo-
graphs were taken. It was found that in some of the positions P-spots appeared only
after the crystal was cracked. This suggests that the appearance of P-spots is enhanced
by various strain or damage in the lattice of crystal, because the crystal is subjected to

larger strains and damages in its lattice in the cracked state than in an uncracked crystal.



