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Executive summary

The Project literature and posters (1) deliverable is related to Task 5.2 of PULSE-COM
project and in particular to dissemination activities conducted up to month 12:

= Publications in scientific journals and conferences and workshops;

* Press releases;

= Posters display at conferences, workshops and seminars.

Deliverable report

This year has been highlighted by the Covid-19 pandemic and its associated constraints
through Europe to struggle its spreading. By consequence, lots of events have been
cancelled or postponed and the technical work has been delayed due to facilities access
restrictions. It resulted in lighter dissemination activities than expected.

1 Publication in scientific journals, conferences and
workshops

1.1. Scientific journals

At the moment, only one article has been accepted. It is called “Plasmonic Photomobile
Polymer Films”. It has been submitted to the Crystals journal and written by Riccardo
Castagna, Massimo Rippa, Fulvia Villani, Giuseppe Nenna, Lucia Petti and Francesco
Simoni (Crystals 2020, 10, 660; doi:10.3390/cryst10080660).

Another article has been submitted by UGA but not yet accepted. It has been submitted to
Nano Energy. Its title is “Dimensional Roadmap for Maximizing the Output Piezoresponse
of ZnO Nanowire-Based Piezoelectric Transducers: Impact of Growth Method”. It implies
the contribution of Andrés Jenaro Lopez Garcia, Mireille Mouis, Vincent Consonni and
Gustavo Ardila.

1.2. Scientific conferences

It has been possible for the consortium to attend some conferences such as:

- The World Conference on Laser, Optic Science & Photonics (LSP) in, April 2020, ENEA
has presented the “Photomobile materials and photonic nanostructures: a way to
manipulate light by light”. It has involved Riccardo Castagna, Massimo Rippa and Lucia
Petti from CNR and Giuseppe Nenna, Anna De Girolamo Del Mauro, Fausta Loffredo and
Carla Minarini from ENEA.

- CMSE2020 conference. INFLPR has recently attended this conference from 20" to 23"
of November in an online event. They have presented a work called: “Very thin silver films
on PET and optical glass; obtaining and properties”. This work results from the
collaboration of Bogdan Alexandru Sava, Rares Victor Medianu, Lucica Boroica, Marius
Catalin Dinca, Ana Violeta Filip, Rovena Pascu, Antoniu Moldovan, Mihai Oane and Mihai
Eftimie; all from INFLPR.

1.3. Scientific workshops
Only one workshop has been remotely attended by Lucia Petti (CNR) in September 2020:
the Future Tech Week 2020: Celebrating Future and Emerging Technologies with an eye
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to EIC Pathfinder's Future (215-25™ of September 2020). http://www.fetfx.eu/event/future-
tech-week-2020/. The presentation has been given through a video, now stored on the
PULSE-COM YouTube channel and accessible here:

£
) ULSE-COM
Photo-Piezo-ActUators based on Light SEnsitive COMposite

Future Tech Week 2020: Celebrating Future
and Emerging Technologies with an eye to
EIC Pathfinder‘s Future

https://youtu.be/uomppguFXjw

#EICFTW

21-25 september 2020

Lucia Petti, CNR

2 Press releases
At the moment, no press release has been scheduled.
3 Posters
A general promotional poster has been created. It is introduced as the Figure 1.
Based on it, a template has been made and used by Massimo Rippa (CNR) for a Summer
School 2020 on "Computational Photonics" in Karlsruhe (Germany) from 21% to 25" of

September 2020. The poster is entitled "Nanostructures and Photo-Mobile Materials to
manipulate light by light" and introduced in Figure 2.
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Figure 1: Promotional PULSE-COM poster.
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Nanostructures and Photo-Mobile Materials to manipulate light by light

Massimo Rippa *, Riccardo Castagna *, Domenico Sagnelli, Ambra Vestri !, Giuseppe Nenna ?, Fulvia Villani > Anna De Girolamo Del Mauro ?, Lucia Petti?

1. Institute of Applied Science and fi y ‘E. Caianiello’, ISASI CNR, li (Na), Italy
2. Nanomaterials and Devices Laboratory, ENEA Portici Research Centre, Portici (Na), Italy

N
Photo-Mobile Polymer film (PMP) are a class of innovative materials with which is possible to realize light-controlled switches! and to develop novel devices? with new
functionality by the use of nanostructures®. The present work is realized in the frame of the FET project PULSE-COM * whose main objective is to study, simulate, fabricate
and characterize actuators, sensors and harvesters using PMP materials driven by light operating in the UV, VIS and NIR range. This work seeks to create a novel paradigmatic
class made of photonic/plasmonic nanostructures integrated in photo-deformable polymer composites to realize innovative devices devoted to sensing and/or actuating
applications. In particular, in this case, we realized 2D periodic and a-periodic nanostructures onto the PMP. We show a way to manipulate the light wavefront and to control its
directionality by using a secondary light source with the appropriate wavelength that modifies the geometry of the PMP and finally the nanostructure, and so controlling light by
light. This kind of application can be useful in several fields ranging from radiometric measurements to telecommunication systems. The working mechanism of the PMP under
illumination is explained. Details concemning the film structure and preparation are given.

1.R. Castagna, L. Nucara, F. Simony, L. Greci, M. Rippa, L. Pett, D. E. Lucchetta, An Us entonal Approach toPhatomcbide Compasite Polymer Films, Adw Mater, 2017, 1604800
2.G. Ardla Rodriguer. R. Castagna, A, De Girclamo, C. Diletta, G. Nenna, L. Pett, . ghtinducad piemelectricity for ener & integrated electro-optice and self. . T Patentn. 102018200004538.
3 M. Rppa, &, Capaso, Lucia Pets, G. Nenna, &, D Grolamo Del Maura, M.G. Magione, €. Minarin. £DOT:PSS film with ol photonic uasi crystals for eficient white OLED devices J. Mater, Chem, €, 2015,3,
4. https /fwwwipulsecom-h2020.eu
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for 10 minutes; c) at the end of the | sotom gisss b A PP misture o (PEDOT:PSS} s reported
irradiation the PMP film is fixed on Mylar spacer i spacar 21 o FABRICATION STEP
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Periodic Nanostructures A-Periodic Nanostructures ———
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Photonic Crystals Spectral extraction and PWE simulation Susons e
YD Senlevion We have analyzed the optical properties -
We  have studied the B Squmebsd "] of three different a-periodic geometries:
optical properties of periodic Octagonal, Dodecagonal and Thue-Morse
geometries realized with nano- pattern. The images on the night show
pillars  arrangements, square the morphological characterization (SEM
and hexagonal based photonic images), their Far Fied Diffraction (FFD)
crystals (PC) and the experimental and simulated
The images show the (FDTD) extracted spectra. Below, the CEI
morphological characterization diagram with the points of pattern with
(SEM),  the experimental | B  Eagonsl based different geometries and pillars diameter
spectral extraction and the |g (D) is reported.
FDID, PWE and BPM
simulations CE1 Diagram
Below, an example of different
wavelengths extracted by five
square based nanopatterns
fabricated with different step
size is reported
Wavelengths extracted by
PCs from an halogen lamp
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PMP — Nanostructures Integration
FABRICATION STEP MORPHOLOGICAL CHARACTERIZATION PMP + PQC: A WAY TO MANIPULATE LIGHT BY LIGHT
Sketch of the fabrication procedure to Dark Field Microscopy (DFM) of plasmonic Atomic  Force  Microscopy  (AFM) 'F:D n'rt'm;.‘:od:ca’gonallztmcmre(PQC)m:’plan(ed o;;;mvm‘m
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integrated * | (b)implanted on PMP film implanted on PMP film = AR SOG O A AT VR IDRE AN NS R
(1) Plasmonic  Nanostucture i |n R T actionb)
fabricated on a Glass Substrate (PNGS), a)
(2) PMP mixture is placed in a sandwich
consisting of PNGS and another glass
slide separated by mylar spacers,
(3) the PCGS side is irradiated with |
ultravioletet (uv)  lmp
(4) after imadation, the PMP film is
peeled off from the system, resulting in L
the plasmonic nanostructured PMP. :
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Figure 2: Nanostructures and Photo-Mobile Materials to manipulate light by light, M. Rippa, 2020.
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