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In recent years, the field of nanotechnology has gained increasing attention due to the successful application of
nanostructures in sensor fabrication and the development of new optical devices1. Among the successful nanodevices,
metal nanostructures, especially those made of noble metals like gold, play a significant role. These materials exhibit
unique and strong plasmonic properties that describe the interaction between light and nanostructures.

The fabrication of plasmonic nanostructures is often done using electron beam and focused ion beam lithographic
methods. However, these methods have limitations in terms of pattern resolution and production cost. Recent advancements
in laser-based techniques, such as laser direct writing (LDW) on metal surfaces, emerge as an alternative, offering cost-
effectiveness and the ability to control structure parameters directly. The study focuses on the formation of microbumps
using LDW, taking advantage of goldś elastic and yield strength properties.

Despite the advantages, there is a challenge in achieving a strong optical response for hybridized plasmonic modes.
The study discusses methods to enhance the response, such as reducing the period and increasing the array size. However,
limitations arise, and finding the right balance between these parameters is crucial for optimizing the optical response in
plasmonic arrays during measurements.

Fig. 1. SEM micrograph of fabricated bumps array in a thin gold film (50 nm). Microstructures were formed using a
single-shot laser pulse with 0.6 nJ energy.

In this work, an investigation of the influence of the array size on the quality parameters of plasmonic excitation will be
presented. The analysis includes considerations of measurement improvements achieved with additional aperture-limiting
diaphragms for measuring beams.

The authors acknowledge the Research Council of Lithuania (LMT, Lithuania) for the received funding under project
No. S-MIP-23-32.


