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It is well known that CR-39 plastic is the most sensitive
nuclear track detector for proton and heavy ions. CR-39
is widely utilized for not only dosimetric fields such
as personal neutron dosimetry, environment radiation
monitoring, space radiation dosimetry but also various
applications such as the spectroscopy of laser-driven
ion beams, high energy cosmic ray physics and nuclear
physics. However, the primary problems of “how is a
nuclear track formed in CR-39?” and “why is CR-39 most
sensitive material?” remain without clear explanation.
This is reasons why we have no any materials superior
than CR-39 since CR-39 was discovered about 40 years
ago. In this paper, we summarize the current status of
research work on nuclear track formation mechanism
through the historical background, detection principle,
the physical and chemical properties and the relationship
between latent track and radiation induced chemical
damage in CR-39.
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