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Abstract :[Objective] The vacancy morphology of two-dimensional periodic crystal structure was
estimated through the vacancy phase field crystal (VPFC) model. [Methods)The free energy
function of VPFC model was obtained by modifying simple phase field crystal model. The
VPFC model was used to study the different periodic crystal profiles in the two-dimensional
phases diagram and explore the condition of vacancy presenting. [Results]Different kinds of the
two-dimensional periodic crystal structure patterns were obtained by selecting the average a-
tomic density values in different phases. [Conclusion]Combining topography of crystal structure
with atomic density curve reveals that hexagonal bumps, stripes and hexagonal holes are main
structures in the crystal sample. When the average atomic density value is located in the phase
diagram of the coexistence zone of the local particles and hexagonal bumps phase, vacancy
structures appear in the crystal. Moreover, the vacancies are randomly distributed and their
number are related to the atomic density values.
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