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Abstract

This study aims to investigate scaling behavior and universality class of the k-mers percolation
model, revealing the critical phenomena within statistical physics. Using Monte Carle simulation
method, the five-largest gaps were sampled and conducted finite-size scaling analysis. We calcu-
lated the critical exponents and critical points for various k values (k = 1~9), as well as its universal
scaling form. Our findings indicate the universality class of the critical behaviors for k-mers perco-
lation model. Moreover, by adjusting a parameter, observe that data from various gaps and system
volumes collapse well, further validating the universality. These results suggest this percolation
model exhibits highly consistent critical behavior. This discovery not only provides a new theoretical
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basis for understanding critical phenomena in statistical physics but also a foundation for the ap-
plication of this model in more complex systems.
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Figure 1. Log-log plot between parameters and In(L)
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Figure 2. Distribution of three universal scaling function
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Figure 3. Illustration of dynamical process in k-mers percolation on a
square lattice with size N = 1282
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Figure 4. Log-log scale plot of the five largest gaps
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Figure 5. Probaility distribution of five largest gap
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