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We discovered a phenomenon of generating X-rays by fracturing a crystal sugar at 1 Pa. At fracture, the two faces of
the crack of the crystal sugar would have opposite charges and suspended electrons are accelerated by the local electric
field created by the charges on the faces. Then, X-rays are emitted from crystal the sugar bombarded with the suspended
electrons. This mechanism of the mechanical stress X-ray emission implies that we can generate X-rays by fracturing
insulating materials. However, we could not generate X-rays by fracturing lithium fluoride (LiF) and sodium chloride
(NaCl). In the present study, we investigated which properties of materials affect the mechanical stress X-ray emission.
Among these properties, we focused on piezoelectricity.

We first investigated the mechanical stress X-ray emission of Pb(Zn;3Nb,;3)O3-PbTiO; single crystal because it has
high piezoelectric constant. The Pb(Zny;sNb,;3)O3-PbTiO; single crystal emitted X-rays by fracturing it at 1 Pa, but the
X-ray intensity were lower than that of the crystal sugar. The low intensity might be caused by the absorption of X-rays by
heavy elements such as tin. Then, we investigated the mechanical stress X-ray emission of Li,B,0; single crystal because
it consists of light elements and show piezoelectricity. The Li,B4O- single crystal also emitted X-rays by fracturing it at 1
Pa, but the X-ray intensity were lower than that of the crystal sugar. When we fractured a commercially available quartz
(a-SiOy) single crystal at 1 Pa, the X-ray intensity was higher than that of Li,B40; and Pb(Zny3Nby3)O03-PbTiO; single
crystals and as high as that of the crystal sugar, although a piezoelectric constant of quartz (a-SiO,) was lower than that of
Li,B4O7; and Pb(Zny;sNb,;3)O3-PbTiO3. We grew the LiB,O; and Pb(ZnysNby;3)O03-PbTiO; single crystals from raw
materials with high purities. On the other hand, the crystal sugar and the quartz single crystal were commercially available
and produced for eating and ornament, respectively. Thus, purities of the crystal sugar and quartz single crystal is lower
than those of Li,B40; and Pb(Zny3Nby3)0s-PbTiO; single crystals. Therefore, the mechanical stress X-ray emission is
related to purity of piezoelectric crystal rather than the piezoelectric constant.




