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A Self-Oscillatory Growth Model of an Ice Crystal in presence of AFGP impurity
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We proposed the new model taking account of a time delay of adsorption to
explain the formation of self-oscillatory growth of an i1ce crystal without a change of external
conditions. We consider the dimensionless time-dependent Langmuir adsorption equation including time

delay. In this equation, the area of the ice interface not covered by impurities depends on the
number of AFGP impurity molecules taking into account the time delay. This means that during the
adsorption process of the AFGP molecule, its structural change takes an adsorption time
corresponding to the delay time. By considering this process, adsorption-damped oscillations of AFGP
impurity molecules occur, indicating the possibility of oscillation growth. If the growth rate of
ice crystal is a function with respect to the number of absorbed AFGP molecules, the oscillatory
behavior of growth rate occurs. We found the oscillatory period is a few times the time delay, that
is, the period increases with the time delay.
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