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Optoplasmonic hybrid materials that combine 
plasmonic and dielectric building blocks in discrete 
clusters and extended arrays of defined geometry 
are enabling materials for the new area of 
“metatronics” [1] and other application fields that 
seek to control the distribution of light in both 
spatial and frequency domain with sub-diffraction 
limit resolution. Optoplasmonic materials that 
encompass building blocks of different chemical 
composition also provide opportunities for 
engineering an intricate phase landscape.[2] With 
the development of template-guided self-assembly 
strategies that facilitate the integration of 
plasmonic and dielectric nanoparticles into 
optoplasmonic hybrid structures at pre-defined 
locations,[3,4] the experimental realization of 
intricate optoplasmonic structures is now possible. 
In this presentation the fundamental design criteria 
underlying discrete and extended optoplasmonic 
structures will be discussed before two 
implementations are analyzed. In the first 
structure [3] a 250 nm diameter TiO2 NP is 
selectively deposited on top of a pre-assembled 
gold NP cluster. The immobilization of the particle 
leads to a further enhancement of the E-field 
within the hot-spots located between the metal 
NPs and it also increases the E-field in the 
ambient medium surrounding the TiO2 NP. FDTD 
simulations indicate that optical vortices within the 
hybrid clusters achieve both an enhancement and 
redistribution of the H-field. The second example 
(Figure 1) [4] describes two-dimensional 
interdigitated arrays of 250 nm diameter TiO2 NPs 
and clusters of electromagnetically strongly 
coupled 60 nm Au NPs. It is demonstrated that delocalized photonic–plasmonic modes in arrays 
achieve a cascaded E-field enhancement in the gap junctions of the Au NP clusters and that this 
increase is accompanied by an increase of the E-field intensity throughout the entire array. 
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Figure 1: Scanning electron microscope images of 2D 
arrays generated by template guided self-assembly of 
d1=250nm TiO2 nanoparticles and d2=60nm Au 
nanoparticles. Size bars are 500 nm in a), c-e) and 2µm in 
b). f) Simulated E-field intensity enhancement spectra at 
the hottest EM spot in TiO2 / Au hetero-nanoparticle array 
as function of the grating period, Λ. For Λ=800nm (max 
intensity) the in-plane diffracted light by the TiO2 
nanoparticles in the array overlaps with the plasmon 
resonance of the Au NP cluster generating a cascaded E-
field enhancement. g) Simulation geometry for spatial E-
field intensity distribution in hetero-nanoparticle array. 
Resulting E-field intensity map for h) TiO2 NP only, i) gold 
NP clusters only, j) combined hetero-nanoparticle array. 
Adapted with permission from Hong et al.	   Adv. Funct. 
Mater. DOI: 10.1002/adfm.201301837. Copyright 2013 
Wiley-VCH.  
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