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Results / Conclusion \

Abstract
Understanding the atomic structures of materials is crucial in physics, The enthalpies of the lowest-energy structure found through the different Through our computational structure search, we identified the
chemistry, and materials science. Structural searches identify the most generations of PSO are shown in Figure 2. The program ran for 30 lowest-energy configuration of boron nitride, corresponding to
stable (lowest-energy) configurations of materials, which is essential since generations, refining its search with each |terat|.on until it |glent|f|ec?l the space group 216 (F-43m). Our findings highlight the efficiency of
experimentally determining these structures can be time-consuming and 'owest enthalpy structure. [t tOOk. the program f.|ve geperatlons tofina thg PSO-driven searches in rapidly converging on stable structures.
technically challenging. Computational methods provide an efficient lowest engrgy structure. Boron nitride is g relgtlvely simple compgund with Given the challenges of experimental synthesis and
alternative, enabling material predictions without extensive experiments. In A well-deflngd low-e.nergy st.ructure, making '.t casier fc.)r. the algorithm to characterization, such predictive modeling provides a cost-
this work, we perform a structural search for boron nitride (BN), a compound converge quickly. This explains why the algorithm stabilizes after the 5th effective and time-efficient method to identify promising material
widely used in cutting and grinding metals, high-temperature-resistant generation, as further |terat!ops yield no S|gn|flc§nt |.mprovements. For more candidates. Future research will expand structure searches
materials, and electrical insulators. Using the CALYPSO program, which comple?< structures, we anticipate greater variation in enthalpy across beyond boron nitride to explore stable configurations of other
employs particle swarm optimization (PSO) for global optimization, we generations. materials.
generate approximately 900 different structures. Density functional theory Fisure 2. The evolution \\ J
(DFT) calculations are then used to evaluate their enthalpies. Our results o Lowest Energy vs Generations of the lowest enthalpy
reveal that the lowest-energy structures belong to the 216th space group, F- M found after each PSO
43m, providing valuable insights into BN’s stability and potential e

generations.
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and moves them around until the best possible placement is found for o structures. The first
the lowest potential energy surface. We used the structure search o cecond. and the thind \ /
program CALYPSO (Crystal structure AnalYsis by Particle Swarm ’

g groups are from

Optimization)[2,3] which implements the PSO method.

. space group 216,
j;_,%OG 119, and 107,
S A, A 24 Figure 1: An illustration B respectively (from left
. Il & for the particle swarm oa to right).
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