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Deep-UV Excimer-Laser-Induced

Photomodification of Hollow Metal Nanoparticles
for High-Density Data Storage Systems
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Dehui Wan, Hsuen-Li Chen, Shao-Chin Tseng
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In this paper, we report a new optical data storage method: photomodification of hollow gold nanoparticle (HGN)
monolayers induced by one-shot deep-ultraviolet (DUV) KrF laser recording. The short wavelength of the recording
DUV laser improved the optical resolution dramatically. We prepared HGNs exhibiting two absorbance regions: a
surface plasmon resonance (SPR) peak in the near-infrared (NIR) region and an intrinsic material extinction in the DUV
region. A single pulse from a KrF laser heated the HGNs and transformed them from hollow structures to smaller
solid spheres. This change in morphology for the HGNs was accompanied by a significant blue shift of the SPR peak.
Employing this approach, we demonstrated its patterning ability with a resolving power of a half-micrometer (using a
phase mask) and developed a readout method (using a blue-ray laser microscope).
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