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Employment Record – Summary 
2004–present: Full Professor of Electromagnetic Fields (University of Brescia, Brescia (Italy)), head of the 
Electromagnetic Fields and Photonics Group (http://costantino-de-angelis.unibs.it). 

§ 2019-2022: Chair of the PhD Programme of Information Engineering of the University of Brescia 
§ 2020-2021: member of the Group of Expert Evaluators (GEV) for the Evaluation of Research Quality 

for the five-year period 2015-2019 (VQR 2015-2019), selected by the National Evaluation Agency of 
the University and Research System (ANVUR) . 

§ February-March 2021: Invited Professor at ITMO University, Saint Petersburg. 
§ 2018-2020: President of the ASN Commission (National Scientific Qualification to access the role of 

Full and Associate Professors in Italian Universities) for the scientific section Electromagnetic Fields. 
§ January-February 2019: appointed by University Paris Diderot as Invited Professor for lecturing on 

“Nonlinear Optics at the nanoscale”. 
§ 2016-2020: Deputy of the Director of the Department of Information Engineering of the University of 

Brescia for the coordination of the research activities of the Department. 
§ 2012-2016: Deputy of the Director of the Department of Information Engineering of the University of 

Brescia for the coordination of the research activities of the Department. 
§ July-September 2016: appointed by the Australian National University in Canberra as Invited 

Professor for lecturing on “Nonlinear Optics at the nanoscale”. 
§ July 2012: appointed by the Abbe School of Photonics in Jena as Invited Professor for lecturing on 

“Modeling of broadband optical pulse propagation in quadratic media”. 
§ August 2011: appointed by the Massachusetts Institute of Technology as Invited Professor with a 

research proposal entitled: “Linear and Nonlinear Plasmonic Optical Circuits at the Nanoscale”. 
§ 2010-2012: Director of the Department of Information Engineering of the University of Brescia. 
§ July-September 2010: appointed by the Massachusetts Institute of Technology as Invited Professor 

with a research proposal entitled: “Linear and Nonlinear Plasmonic Optical Circuits at the Nanoscale”. 
1998–2003: Associate Professor of Electromagnetic Fields (Faculty of Engineering), University of Brescia, 
Brescia (Italy).  
1994 – 1998: Assistant Professor of Electromagnetic Fields (Faculty of Engineering), University of Padova, 
Padova (Italy). 

§ 1996-1997: Invited Senior Researcher at the University of Limoges, Limoges (France). 
1993–1994: Lecturer in Nonlinear Optics, University of New Mexico (USA), Department of Mathematics and 
Statistics. 
 
Education 
1989: Laurea Cum Laude in Electronics Engineering (Thesis work on “Stimulated Raman Scattering in optical 
fibers”. Supervisor: Prof. C.G. Someda). 
1990-1993: Ph.D. in Electronics and Telecommunications Engineering, University of Padova (“All-optical 
switching in fibers and waveguides”. Supervisor: Prof. C.G. Someda). 

 
Prizes and Fellowships 
1978: National finalist of the X European Philips Contest for Young Researchers and Inventors.  
1989: Italian Telecom Company (SIP) Prize for the best 1989 University Degree thesis in Optical 
Communications at the University of Padova. 
1991: Fondazione A. Gini Grant as a Visiting Scholar at the University of Arizona.  
1992: University of Padova Foreign Studies Scholarship for Engineering. 
2017: Fellow Member of the Optical Society for significant contributions to the field of discrete and periodic 
nonlinear photonic structures and to the design of nano-antennas and nonlinear nano-photonic devices. 
 
Language skills. 
Italian. Mother tongue. 
English. Speaking: fluent. Listening: fluent. Writing: fluent. Reading: perfect. 



French. Speaking: poor. Listening: basic. Writing: poor. Reading: good. 
 
Funding Record, Project Management and Organization Activities 
Funding record and project management: 
 

§ 2021-2024: PI of the NATO SPS (Science for Peace and Security) project, OPTIcal liMiting and 
SwiTching with nanoscale photonic structures (OPTIMIST). 

§ 2020-2024: PI for the University of Brescia of the FET-Open project, METAsurfaces for ultraFAst 
light Structuring (METAFAST).  

§ 2019-2022: PI of the PRIN MIUR project, Nonlinear photonics in metal-less metasurfaces (NOMEN). 
§ 2019-2021: PI of the CNR Joint lab project, Nonlinear photonics with metal-less nanoantennas and 

metasurfaces (OMEN). 
§ 2018-2021: PI for the University of Brescia of EMIMEO Erasmus Master on Innovative Microwave 

Electronics and Optics. 
§ 2014-2018: PI of the ERASMUS MUNDUS project "Europe - Asia - Pacific Exchange programme 

in Nanophotonics" (NANOPHI, http://nanophi.unibs.it). 
§ 2014-2017: PI for the University of Brescia of the CARIPLO project: “Second harmonic plasmon-

enhanced sensing” (Cariplo Material Science Call 2013).  
§ 2011-2013: PI of the CARIPLO project: “Engineering optical non-linearities using plasmon 

resonances in metal-insulator metamaterials” (Cariplo Material Science Call 2010). 
§ 2010-2011: PI of the project “Optical waveform generators based on temporal and spectral shaping in 

nonlinear metamaterials”, funded by the European Office of Aerospace Research and Development 
(2010).  

§ 2008-2009: PI for the University of Brescia of the MIUR (Italian Ministry of University and Research) 
project: “Temporal and spectral shaping of optical pulses for high resolution optical microscopy”. 

§ 2006-2007: PI for the University of Brescia of the MIUR (Italian Ministry of University and Research) 
project: “Numerical and analytical modeling of parametric and photonic-bandgap devices in 
waveguides in surface periodically poled lithium niobate and lithium tantalate”. 

§ 2004-2005: PI for the University of Brescia of the MIUR (Italian Ministry of University and Research) 
project: “Numerical and analytical modeling of parametric and photonic-bandgap devices in proton 
exchanged waveguides in surface periodically poled lithium niobate”. 

§ 2002-2003: PI for the University of Brescia of the MIUR (Italian Ministry of University and Research) 
project: “Modeling and numerical methods of photonic devices for high capacity optical networks”. 

§ 2001-2002: PI for the University of Brescia of the MIUR (Italian Ministry of University and Research) 
project: “A novel technology for the realization of parametric photonic devices in lithium niobate 
optical waveguides”. 

§ 2000-2002: PI for the University of Brescia of the European Information Society Technologies 
Programme project: “Ultrafast all optical signal processing in engineered quadratic nonlinear 
waveguides”. 

§ 1998-1999: PI for the University of Brescia of the European Information Society Technologies 
Programme project: “Optical routing based on quadratic spatial solitons interactions”.  

§ 1995-1996: PI of the project: “Theory of ultrashort soliton pulse propagation in solid-state lasers”. 
University of Arizona (USA) and Consiglio Nazionale delle Ricerche. 

§ 1994-1995: PI of the project “Theory of soliton propagation in long-haul fiber links”. University of 
New Mexico (USA) and Consiglio Nazionale delle Ricerche. 

 
 
Organization activities  

• Management activities in research institutions  
From 2010 to 2012 CDA has served as Director of the Department of Information Engineering. The 
Department of Information Engineering is a research and high education unit funded by the Italian 
Government and by the European Union. Its research teams are strongly involved in National and 
European, scientific and economic developments in the fields of electromagnetism, microelectronic 
and micro-optic sensors, and photonics. The academic staff is composed of 56 professors and 
researchers with a strong commitment to teaching and research. Since November 2012 CDA has been 



serving as coordinator of the research activities of the Department of Information Engineering. Since 
November 2018, CDA has been serving as coordinator of the research collaboration between the 
University of Brescia and the National Institute of Optics.  

• Management of a research group 
Twenty years ago, CDA has been appointed by the Department of Electronics for Automation of the 
University of Brescia (now Department of Information Engineering) to establish a team responsible 
for teaching and research activities in the area of electromagnetic fields and photonics. Today the team 
(Electromagnetic Fields and Photonics Group) is well known both at the national and at the 
international level for its achievements in the area of Nonlinear Optics and Nanophotonic devices.  
ANVUR (the national agency for the evaluation of the research activities in Italian universities) has 
ranked the research group founded by CDA as the best Italian team in the area of Electromagnetic 
Fields for the activities carried out from 2004 to 2010 (VQR 2004-2010) and for the activities carried 
out from 2011 to 2014 (VQR 2011-2014). 

• Management activities and mentoring of Ph.D. students 
In the last 20 years, CDA has directed the research work of several students: so far, 2 of his former 
students are Full Professor at the University of Brescia, 2 of his former students are Associate 
Professors at the University of Brescia, 1 is Associate Professor at the University of Limoges, and 1 is 
Research Officer at CNRS.  

 
Scientific Leadership Profile  
The research activity of CDA over the past 27 years has led to the publication of more than 200 papers on 
international refereed journals, over 200 contributions at international conferences, including more than 40 
invited presentations. Some of his papers have contributed to the early stage of new research developments in 
the field of discrete nonlinear photonic periodic structures and related devices. 
 
His early work was dedicated to conceiving and demonstrating novel all-optical signal processing devices. His 
analysis was based on applying the concepts and methods of discrete nonlinear dynamical systems to the 
analysis of guided wave propagation in evanescently coupled optical waveguides and periodic dielectrics. This 
enabled the use of powerful and yet simple analytical tools, which permit to characterize the qualitative 
behaviour and stability domains of the various interacting optical waves. In this context, his early innovations 
in the field of nonlinear photonics include the prediction of multidimensional solitons and energy localization 
(simultaneously in space and in time) in fiber arrays in the presence of cubic nonlinearity [1, 2].  
The analytical description of optical signal interactions in nonlinear systems was then extended to the field of 
second order nonlinearities and in particular to periodic dielectrics, where the periodicity may entail the linear 
and/or nonlinear properties of the device. In this context, his early innovations in the field include the prediction 
and the first experimental observation of quadratic spatial solitons in periodically poled lithium niobate [3]. In 
this framework CDA participated (as PI for the University of Brescia) in the European FET Open project 
ROSA, whose main objective was to demonstrate the performance of a new modular concept for fast all-optical 
switching, wavelength conversion, regeneration and routing of data by using parametric interactions in 
quadratic nonlinear waveguides. The concepts have been implemented in low loss lithium niobate waveguides, 
manufactured by indiffusion, where engineered periodic poling can control the features of the nonlinearity. 
Although propagation of light in the vicinity of an interface between two nonlinear dielectrics has been widely 
studied in the past four decades, CDA and co-workers were the first to experimentally demonstrate, using 
periodically poled lithium niobate samples, nonlinear Snell laws at a phase-mismatched nonlinear interface 
[4]. Within the framework of quadratically nonlinear media, the quasi-phase-matching technique has been in 
fact exploited to produce engineered nonlinear structures. This has opened a whole range of new possibilities 
that have become experimentally feasible with the progress of reproducible fabrication of periodically poled 
lithium niobate. Engineered quasi-phase-matched patterns hold now great promise to facilitate beam and pulse 
shaping effects with a variety of applications in several areas of modern science and technology (for example, 
the coherent control of chemical reactions by temporal shaping of laser pulses; new instruments for revealing 
structural dynamics in ultrafast biological reactions; devices per Optical Code Division Multiple Access). 
Periodic structures have been also investigated by CDA and co-workers as a suitable mean to enhance second-
harmonic generation (SHG) in nonlinear media, where the concept of quasi-phase matching has proven to be 
a very useful one in order to enhance nonlinear conversion. Resonant SHG in Bragg multilayers, which can 
also be viewed as finite one dimensional (1D) photonic crystals,  takes place when the pump and/or harmonic 
waves are resonant with band-edge states that are formed in the finite structure and phase matching occurs 



when the pump beam is tuned to the first band-edge resonance of the mth order stop band and the harmonic 
beam is tuned to the second resonance of the 2mth order stop band;  under these conditions, CDA and co-
workers were the first to predict SHG efficiency to scale like the sixth power of the device length, a prediction 
that was confirmed experimentally two years later in aluminium gallium arsenide multilayers [5, 6 and 
references therein]. 
CDA and co-workers where the first to predict that, in stark contrast to the conventional case, in photonic 
crystal waveguide arrays diffraction can be tailored both in magnitude and sign by varying only the spacing 
between adjacent waveguides, thus allowing to implement diffraction engineering and self collimation [7].  
CDA and co-workers also applied optimum control theory algorithms for properly designing aperiodically 
poled nonlinear crystals to generate optical pulses of the desired amplitude, phase profile, and carrier 
wavelength [8]. 
CDA research activity has been also devoted to the field of nanooptics and optical antennas where among the 
main contributions it is worth quoting the papers where CDA and co-workers have been able to extend some 
of the basic theoretical tools of radio frequency into the optical domain. In particular in [9] CDA and co-
workers have shown for the first time how Pocklington’s equation can be conveniently extended into the 
optical domain to provide a simple and powerful theoretical model in the nanoantennas design process. This 
work has been recently extended into the field of nonlinear optics at the nanoscale, where CDA and co-workers 
have recently demonstrated the possibility of new sensing devices based on second harmonic generation in 
nanoparticles [10]. 
CDA and co-workers have also focused their interest on the remarkable properties of graphene in silicon based 
integrated circuits. The research has been mainly devoted to the analytical modelling of graphene layers into 
optical waveguides: in [11] CDA and co-workers have described nonlinear guided waves sustained by the 
remarkable nonlinearity of graphene at optical frequencies; the analytical approach introduced there for the 
first time is expected to help in opening new scenarios for graphene applications in photonics. In [12] CDA 
and co-workers have discussed silicon-graphene photonics as a remarkable platform for the efficient 
modulation in the terahertz spectral region.  
CDA recent activity on nonlinear optics at the nanoscale [13, 14, 15] has paved the way into a new field of 
modern optics, i.e. the use and control of second order nonlinear effects for efficient frequency conversion at 
the nanoscale. Here, CDA and co-workers have first theoretically predicted [13] and then experimentally 
demonstrated [14] the possibilities offered by zinc blende semiconductors which have introduced a paradigm 
shift in this domain. The field is now also quickly entering into applications where CDA has also contributed 
to propose new strategies for innovative devices for imaging and sensing [15, 16]. 
 
Synopsis of main current research interests: 
o Nonlinear Optics: areas of interest include soliton propagation sustained by second and third order 

nonlinear effects, submicron structuring of domain inverted ferroelectric based devices (in particular 
PPLN), harmonic generation and frequency conversion in periodic structures, with an emphasis on second 
harmonic generation.  

o Graphene photonics: areas of interest include the modelling of integrated optical circuits where silicon 
photonics could take advantage of the remarkable (and tunable) linear and nonlinear properties of graphene 
and other two dimensional materials at optical frequencies.  

o Nanophotonics and optical antennas: areas of interest include optical antennas, metasurfaces, 
novel photonic crystal based devices for telecommunications and sensing applications, optics of metals, 
computational electromagnetism.  
 

Since 1994, CDA is referee for several international journals (APS, IEEE and OSA). Since 1998 CDA has 
served as a referee for several funding institutions (Israel Science Foundation; INFM (National Institute for 
the Physics of Matter); New EURASIA Foundation; MIUR (Italian Ministry of University and Research)). 
Since 2017, CDA is in the Editorial Board of Applied Sciences. Since 2020, CDA is Editor in Chief of Optics.  
Searching his cited publications on Scopus yields: H-INDEX: 35. Total Cites: 5023 (November 2021).  
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