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Abstract Optimizing pool boiling heat transfer is essential for the thermal management of high-power electronics and energy

systems. This study investigates the enhancement of boiling performance on copper surfaces through a dual-step
laser processing technique: initial micro-texturing followed by a precision laser-polishing refinement. The boiling
characteristics were evaluated for three surfaces: bare copper (BS), unpolished laser-textured (LLD1-X), and laser-
polished (LLD1). While initial laser texturing increased the density of nucleation sites, redeposited nanometal lumps
at the micropillar edges on the L1D1-X surface created a locally hydrophobic state
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