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Deep laser drilling in supercritical fluid
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We proposed deep laser drilling in supercritical carbon dioxide which promote the removal of debris

toward the outside of drilled hole. Extremely high Rayleigh number of supercritical carbon dioxide

causes free convection driven by residual heat of laser machining. Although the convection flow inside

the hole helps removal of machining debris, but inhibits the penetration of light into the hole.

To proceed processing with the best coupling the light into the hole, the repetition ratio and duty

of periodic ON/OFF of incident light were controlled to prevent the convection and jet flow of

supercritical carbon dioxide. In this report, we observed flow inside and outside of the hole to

find the best condition of incident light by high—speed camera, and obtained deeper hole compared

to that processed in air.
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