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Abstract body 
Holographic lithography (HL) is a flexible technique for the fabrication of three-dimensional 
(3D) photonic crystals with the submicron periodicity required for optical and near-IR 
applications[1]. We demonstrate two key steps towards the creation of integrated optical 
devices based on waveguides and microcavities operating within a complete photonic band 
gap: 

1) infiltration of a holographically-defined polymeric 3D photonic crystal template with 
high-index dielectric by Atomic Layer Deposition (ALD)[2]; 

2) creation of localised structural defects embedded in, and in registration with, a 3D 
photonic crystal by direct two-photon laser writing[3]. 

Structural and optical characterisation of TiO2 photonic crystals produced by infiltration and 
removal of the polymer template demonstrates the high quality of the negative replica. 
Structural characterisation of photonic crystals with embedded defects shows a faithful 
rendering of the designed structure in the developed polymer photonic crystal. The 
combination of these three techniques (HL, two-photon writing and ALD) maps out a clear 
route to device fabrication in high-index 3D photonic crystals. 



       
 
 

Latent image of a test device created by 
sequential holographic and scanning 
two-photon optical exposure. a) the 
target structure: the sum of the calculated 
photoacid densities created in the two-step 
exposure process. b) experimentally 
measured photoacid density: confocal 
sections are recorded at 0.4 µm intervals. 
c) (top) confocal section recorded after 
holographic exposure and used to align the 
waveguide-writing step and (bottom) the 
corresponding section after waveguide 
writing. The overlay of white dots 
indicates reference points used to align the 
test device.
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