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Assessment of prolonged etching factor for confined fission track length
measurement in zircon
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Fig. 1. The angular distribution of VI/Vw; the rate
of track etching velocities parailel to (V1) or
perpendicular (Vw) to track direction measured as
an angle to crystallographic c-axis. Using the rate,
possible differences of HCT etching conditions
related V1 or Vw , such as variable dimension of
host tracks and/or local heterogeneity of uranium
content, can be canceled out. Error bars represent
% 26. The best fit curve (solid curve) is obtained
by means of the lcast-square technique, assuming
that VI and Vw have a velocity field of an elliptic
shape. This assumption is based on the fact that the
ends of HCT have rounded shapes, not diamond
shapes as etch pits of surface tracks. Note that this
fitting line inevitably passes a point of (45%1) if
both V1 and Vw have an elliptic velocity field or
other syminetric fields around c-axis.
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Fig. 2, Photographs of etch pits of surface tracks (a) and HCT (b) after 100 hours etching, taken with a Nikon Optiphot microscope
(refrective light) using 100x dry objective and 10x eyepiece. The crystallographic c-axis is oriented vertically in the plane of each
photograph. For each observing the HCT in detail, the crystal surface was repolished stepwise, Both ends of HCT have rounded
shapes different from those of etch pits and are unlike any parts of eilipsoid whose longer axis is parallel to c-axis. In addition, the
shapes of both ends are slightly different; the left is more rounded, while the right close to a diamend shape. Such difference are
generally on various HCTs, probably due to the variation in jonization between a pair of fragments produced by each nuclear fission.

Fig. 3. A schema to illustrate the
growth model of a fission track
intersecting the crystal surface polished.
) From each point of damage core which
N belongs to rapid etching range, the
etched pit grows outward at a general
rate shown by the 3-dimensional bulk
etching velocity pattern, formed by the
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axis parallel to the crystallographic c-
axis because zircon belongs to
tetragonal crystal system. Etching
proceeds rapidly in the orientation of a
latent track even in the slow etching
range, forming convex outward along
the damage core. This model can
reasonably explain that the etch pit form
of surface tracks is diamond with its
longer axis parallel to the c-axis.





