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Fig.-1 Apparatus for growing the crystial

from the melt by the Kyropoulos
method. 1:furnace, 2.PlL crucible.
3:Pl rod, 4:NaCl melt and 5:growing
crystal.

10 nmm
Fig.-2 NaCl-Mn crystal grown from the melt.
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Fig.-4 Absorption spectra of pure NaCl and '
NaCl-Mn crystals after electron :

=

irradiation at 140 °C .
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Fig.-6 Matching surfaces of a cleaved NaCl-Mn crystal.
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Fig.-7 Colored pattern of an NaCl-Mn crys- Fig.-8 Coloration of roselte pattern in an
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Fig.-9 Coloration of {(110) line pattern Fig.-10 Colored pattern of an NaCl-Mn
in an NaCl-Mn crystal. crystal quenched after annealing
at650°C
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Fig.-11 ESR spectrum of Mn?* ions in the as-grown NaCl-Mn crystal.
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Fig.=12 ESR spectrum of Mn2* ions in lhe quenched NaCl-Mn crystal (measured immediatl

y
after the quenching).

v =9.421 Glz
" |
— e -
.
I
i
25100 3OIOO 3560 4;)100
(gauss

Fig.-13 ESR spectrum of Mn2' jons in the quenched NaCl-Mn crystal (measured 20 days
after the quenching) .
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Decoration of NaCl Crystals Using Blue Coloration

with Electron Irradiation

Toshio ITKEDA and Koji OHTA
Department of Electrical and Electronic Engineering,

Faculty of Engineering, Iwate University

We found that blue coloration is produced by electon irradia-
tion above about 100 T in NaCl crystals and the coloration is very
sensitive to the presence of some kind of impurities. In this in-
vestigation we introduced manganese ions into the NaCl crystals by
the Kyropoulos method and decorated the cleaved surfaces with this
blue coloration. The as-grown crystals showed the complex pattern
decorated with the blue coloration. The sub-grain boundaries were
decorated as the thick dark lines. The Electron-Spin-Resonance
spectra(ESR spectra) showed that a large part of manganese ions
were in the form of aggregated Mn ions, perhaps, in the form of
MnCl. molecules. Therefore, the decorated thick dark lines are
dﬁe to the sensitization by the selectively precipitated MnCl,
molecules at the sub-grain boundries.

On the other hand, the genched NaCl-Mn crystals showed almost
homogeneous blue coloration by electron irradiation. Only sub-
grain boudaries were decoratéd as the thin dark lines. The
analysis of the ESR spectra showed that the manganese ions were
dispersed in the crystal in the form of isolated lattice ions
associated with positive ion vacancies. Therefore the observed
thin dark lines at the sub-grain boundaries may be decorated by
the sensitization effect of the structural imperfection of the

crystal lattice.
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