
Led by ICREA Prof. Dr. Clivia Sotomayor Torres, the Phononic and Photonic Nanos-
tructures Group investigates the interaction of phonons, photons and electrons in na-
no-scale condensed matter underpinned by research in nanofabrication, especially 
nanoimprint lithography. The long term aim is to develop new information technology 
concepts where information processing is achieved with non-charged state variables.
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Background

The P2N group carries out research on 
nanoscale thermal and acoustic effects in 
both confined systems and phononic crystals; 
on methods to control the exciton-plasmon 
coupling targeting enhanced light extraction 
in light sources; and on the optimisation of the 
optical gain of printed polymer-based pho-
tonic structures. Targeted applications are, 
among others, tunable systems for informa-
tion technology and compact energy efficient 
devices.

In order to facilitate the uptake of 
nanotechnology innovations by industry the 
group is also advancing nanoimprint lithography 
towards the realisation of 3D nanostructures 
and hybrid structures including polymer-metal, 
polymer-oxide, semiconductor-polymer and 
polymers-self assembled nanostructures 
among others. For the latter structures efforts 
are focused on acoustic-field assisted self-
assembly of nano and mesoscopic particles, 
to realise heterostructures and to deposit 
them selectively on patterned and or surface-
functionalised substrates.

Researc h activities include:

Nanophononics. Design, fabrication, 
measurement and modelling of propagating 
and confined phonons in phononic crystals 
and phononic cavities, and development of 
methods to quantify thermal transport in the 
nanoscale. The Group has research projects 
targeting thermal and acoustic effects in 
materials including Si, SOI, SiO2, polymers, 
graphene, protein crystals on Si and on 
graphene, inorganic nanostructures for 
ultracapacitors and thermoelectric materials 
with enhanced ZT. 

Nanophotonics. Design, fabrication, 
measurement and modelling of photonic 

cavities and resonators as well as 
metamaterials and plasmonic structures. The 
Group is researching methods for the control 
of the exciton-plasmon coupling targeting 
enhanced light extraction applications in 
light sources, and the optimisation of the 
optical gain of printed nanocomposite-based 
polymer-based photonic structures. Another 
line of research concerns the simultaneous 
confinement of photons and phonons at the 
nanoscale which gives rise to optomechanical 
interactions where light can be used to tailor 
vibrational properties of nanoscale objects.

Nanofabrication. Development of new 
3D nanofabrication techniques including 
combinatorial ones using nanoimprint 
lithography and self-assembly to realise 
structures for nanophononics and 
nanophotonics. The Group focuses on 
developing nanoimprint lithography towards 
the realisation of 3D nanostructures and of 
hybrid structures (polymer/metal, polymer/
oxide, semiconductor/polymer, polymers/
self assembled nanostructures among 
others. In self-assembly the Group researches 
acoustic-field assisted self-assembly of 
nano and mesoscopic particles, to realise 
heterostructures and to deposit them selectively 
on patterned and or surface-functionalised 
substrates. The growth of nanowires by 
electron beam deposition is also used to 
produce nanowires of unprecedented high 
conductivity and optical transparency.

Nanometrology. Development of new 
methods for in-line monitoring of manufac-
turing of nanoscale objects or of objects with 
nanometer-scale features. Work focuses 
on the development of sub-wavelength 
diffraction tools for inspection of patterned 
structures, ultrafast acoustic reflectivity for 
nanometrology and methods to determine 
and measure ordering in 3D and 2D in 
selfassembly processes.


