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Introduction: Mid-infrared, which interacts with most of the
chemicals and creates spectra with functional group and
fingerprint information, is widely used as a chemical sensing
method for a variety of applications.’ However, the applications
of mid-infrared have been limited by the poor performance of the
current mid-infrared detectors. Researchers have shown that the
sensitivity of detectors for visible light can be improved by
applying gold nanoparticles to silicon,?2 due to the surface
plasmon resonance(SPR). Gold nano-crescent, due to its large
aspect ratio and strong tip enhancement effect, has significant
SPR effect in the mid-infrared range.3 In this study, we proposed
to use gold nano-crescent with porous structures to achieve
tunable SPR in the mid-infrared.
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Figure 1. Gold Nano-crescnet

Computational Methods: In a Electromagnetic waves,
Frequency domain study, we calculated the absorption and
scattering corss sections of the gold nano-crescent structures
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We used refractive index of gold from Rakic et al.1998 to
calculate scattering and absorption cross-sections of intact gold
nano-crescent, gold-silver bimetallic nano-crescen. The
refractive index of the sponge-like porous gold nano-crescent

was reported by D. Garoli et al. 2017.4

Results:
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Figure 4. Electrical field distribution of gold nano-
crescents. (a)Solid gold; (b)Porous gold
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Figure 5. Solid gold vs Gold-silver bimetallic
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Figure 6. Solid gold vs Porous gold

Conclusions: With porous gold nano-crescent, we
successfully tuned the SPR in the mid-infrared range. In
the future, we plan to construct gold nano-crescent array,
with solid or porous gold material and variable intervals, to
further optimize tunable spr performance in the mid IR.
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Figure 3. Real (a) and imaginary (b) parts of permitivity of porous
gold (lower) vs solid gold (upper)?
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