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O-FIB and beyond: Pursuing super-resolution in fs laser 3D manufacturing
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Femtosecond laser manufacturing is unique in three-dimensional (3D) prototyping capability, and it also may be utilized for producing fine structures from hard-processing transparent materials due to the high-field feature of a femtosecond laser. A natural question is how nanoscale fabrication accuracy may be achieved since the light- solid matter interactions are generally violent. Here we report several new findings that we prove valid to minimize interaction volume, including optical far-field induced near-field breakdown (O-FIB) effect, surface plasmon polariton imprinting effect, and combinative usage of multi-photon and threshold effect. As a result, we improve the fabrication spatial resolution of transparent solid materials from the conventional optical-diffraction limit (hundreds of nanometers) to a new limit, quantum limit, which is material dependent (several nanometers).
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