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In this paper, we demonstrate a facile fabrication technique for a periodically aligned metal nanoparticle array, for a narrow-band
plasmonic absorber. The metal nanoparticles are fabricated by e-beam evaporation and heat treatment processes on top of a periodic
aluminum groove template. The plasmonic absorber is constructed with the transferred metal nanoparticle array, sputtered 33-nm-
thick ALO;, and 200-nm-thick metal reflector layers on silicon substrate. 46-nm-diameter and 76-nm-lattice metal-nanoparticle-
array-based plasmonic absorber has performed as a narrow-band absorber with a central wavelength of 572 nm and full width

at half maximum (FWHM) of 109.9 nm.
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Fig. 1. Schematic of Au nanoparticle-ALO; ultrathin film-Au
reflector. The enhanced electric field (Navy) is equivalent to
effective magnetic currents (white).
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Fig. 2. A schematic of the fabrication process for the Au
nanoparticle-ALLO; ultrathin film-Au reflector.
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Fig. 3. SEM images of (a) groove template, (b) Au e-beam

evaporated groove template, (c) thermal treatment results, (d)
transferred Au nanoparticles on AlL,O; ultrathin film-Au reflector.
Scale bars correspond to 100 nm, (e) distribution of the diameter
of Au nanoparticles and (f) distribution of the interparticle-distance
of Au nanoparticles.
IV. 24 LI Xt F7|7E 7(g S22 S|
19 4= UV-vis-near-IR £3%7](UV3600, Shimadzu Scientific
Instruments, Inc., Kyoto, Japan)@} 22 5-L(MPC-3100 unit,
equipped with an integrating sphere of 60 mm diameter)S
olg3tel W F4A| vlEhEY ABo) WY wbE 24et



364 3+

o
J&.

F3 %] A28 Al6Z, 2017d 124

60
50
40
30

20

Normalized Absorption (%)

T T T T T T T T 1
400 500 600 700 800 900
Wavelength(nm)

Fig. 4. Measured normalized absorption spectrum from the the

Au nanoparticle-AlL,O; ultrathin film-Au reflector using a photo-
detector with an integrating sphere.
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Fig. 5. The SEM images of Au nanocrystals with applied voltage
of (a, b) 30 V and (c, d) 52 V. The scale bars are 100 nm in
each figure.
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