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Preface

This report summarizes the key facts and figures of the research unit MUSAM on Multi-scale Analysis
of Materials, founded in 2013 with the mission to strengthen the IMT (Institutions, Markets, Technolo-
gies) School for Advanced Studies Lucca on quantitative methods.

Sincere thanks go to the research staff, from PhD students to assistant professors, along with visiting
researchers, who animated the unit with their dedication and passion and made a continuous effort
to integrate training and research. The activities have always been conceived and developed within an
international perspective, with a continuously growing network of collaborations Worldwide, which
are gratefully acknowledged.

Although frontier research was always the primary vocation, the impact of the unit can be appreci-
ated also in relation to the knowledge and technology transfer dimensions, as proved by the several
industrial collaborations established through joint activities and doctoral projects.

Hence, this report aims at setting a milestone to highlight the research contributions of MUSAM
on the wide spectrum of computational methods and experimental techniques for materials, and to
serve as inspiration for the activities of the years to come, to be addressed with a renewed impulse and
commitment.

Lucca, November 9, 2023

Prof. Marco Paggi

(MUSAM, Research Unit Director)






1 The research unit: people and activities

The research unit has been directed by Prof. Marco Paggi since its foundation in 2013, when he
joined the IMT School for Advanced Studies Lucca from Politecnico di Torino, with the mission to
strengthen the technological area of the school. MUSAM -Multi-scale Analysis of Materials— (http:
//musam. imtlucca.it/) was conceived as an interdisciplinary research unit integrating compu-
tational and experimental mechanics, numerical analysis and materials science to address fron-
tier research problems in modelling, simulation and testing of natural and artificial physical systems.
Hinging on the development of new computational methods, applications covered a wide range of
technological problems, with notable industrial collaborations at the regional, national and interna-
tional levels.

From 2015 to 2019, Dr. Andrea Bacigalupo joined the unit as an assistant professor, bringing his
competences on micromechanics and homogenization theory. After his leave to University of Genova,
where he became associate and then full professor, Dr. Pietro Lenarda joined the research unit as
assistant professor in 2020, after a previous experience at the Italian Institute of Technology in Genova,
covering the topics of biomechanics and coupled problems in solids and fluids. Dr. Andrea Mola
joined in 2021 the unit from Scuola Internazionale Superiore di Studi Avanzati (SISSA) as assistant
professor, with specific competences on numerical analysis, model order reduction techniques and
computational fluid dynamics. Dr. Maria Rosaria Marulli joined the unit as assistant professor in 2023,
working on contact and fracture mechanics for advanced materials, adhesives and for applications of
mechanics to archaeology and cultural heritage. In the period 2020-2022, Prof. Fabrizio Davi, full
professor at Universita Politecnica delle Marche, joined the unit for a sabbatical leave.

Professors and assistant professors

Professors and assistant professors of the research unit have contributed to the interdisciplinary
PhD programmes of the IMT School (PhD in Institutions, Markets and Technologies; PhD in Systems
Science; PhD in Management of Digital Transformation), delivering core courses on numerical methods
(Numerical Analysis, Numerical Methods for the Solution of Partial Differential Equations, Reduced
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Order Models with Applications), advanced courses on computational mechanics (Computational Con-
tact and Fracture Mechanics, Computational Fluid Dynamics, Advanced Topics of Computational Me-
chanics, Micromechanics), interdisciplinary courses on enabling digital technologies (Enabling Digi-
tal Technologies, Principles of Digital Twins, Digital Twins for Health, Computer-Aided Engineering
for Virtual Prototyping and Advanced Manufacturing Solutions) and on soft skills (Fundamentals of
Intellectual Property and Management of Research, Fundamentals of Academic Entrepreneurship).
During the A.Y. 2019/20, the courses were delivered online due to the pandemic emergency and this
was a great opportunity to open them to externals, registering a wide participation of PhD students
from many universities worldwide (55 participants for the course on Numerical Methods for the So-
lution of Partial Differential Equations; 86 participants for the course on Computational Contact and
Fracture Mechanics).

Some participants to the lectures delivered online during the A.Y. 2019/20, open to externals

Over the years, the research staff has been complemented by a considerable number of post-doc
researchers and research collaborators (5 female, 10 male), primarily recruited on research projects
funded by regional, national or international grants (see Sec. 5). The cumulative duration of the con-
tracts of the 15 recruited researchers amounts to over 26 years, which corresponds to an average
duration of 1.7 years per contract. After the experience at the IMT School, all the researchers had a
placement in other universities or private research centres. Notably, among them, Dr. Francesca Fan-
toni has been appointed tenure-track assistant professor at the University of Brescia (Italy) and Dr.
Pattabhi Budarapu reached the position of associate professor at the Indian Institute of Technology



Bhubaneswar (India).

The majority of the research staff consisted in 30 PhD students (8 female, 22 male), worldwide re-
cruited and supervised by members of the research unit (see Sec. 5): 25 recruited on the PhD pro-
grammes of the IMT School for Advanced Studies Lucca from the 29th to the 39th PhD cycles (7 for
the PhD in Institutions, Markets, Technology; 15 for the PhD in Systems Science; 3 for the PhD in
Management of Digital Transformation) and 5 came from other institutions for their visiting periods
(University of Weimar, University of Girona, Bundeswehr University Munich, University of Rijeka, Uni-
versity of Torino). Almost all the supervised students experienced a visiting period abroad from 1 to
6 months in prestigious universities and industrial research centres (see the map below), significantly
contributing to the expansion of the network of international collaborations. Over 11 alumni, 7 are
having careers in academia and 4 in private research centres, both in Italy and abroad.

Nationality of incoming PhD students across continents

Sites for the visiting periods of the PhD students

Visiting professors and visiting scholars have also animated the research unit with 72 seminars
since 2014 (see Sec. 6), and evidence of their quality comes from the fact that many of them have been
recipient of prestigious grants by the European Research Council (2 ERC Advanced Grants 2014-19 &
2022-27 at Davide Bigoni, 1 ERC Consolidator Grant 2018-23 and 1 ERC Proof of Concept Grant 2020-
22 at Gianluca Fiori, 1 ERC Starting Grant 2022-27 at Diego Misseroni, 1 ERC Starting Grant 2022-27
at Antonio Papangelo, 1 ERC Starting Grant 2023-28 at Emilio Martinez Paneda). The 1st workshop of
the interdisciplinary project on Scientific Computing coordinated by Prof. Marco Paggi that was held
in Lucca in December 2022, involving 5 of the Italian schools for advanced studies in Italy, has also
seen the presentations of researchers recipient of 7 ERC grants.



2 Scientific impact

The research unit made a progress on a wide range of quantitative methods of computational me-
chanics. New theories and the related implementation in research codes allowed to model and sim-
ulate frontier problems in solid mechanics and fluid dynamics governed by partial differential equa-
tions. Advances on the Finite Element Method (FEM) have regarded new solvers for coupled prob-
lems, phase field fracture theories, mixed formulations, solid shells, and interface finite elements.
The Boundary Element Method (BEM) has also been originally developed for tribological applica-
tions, also in conjunction with FEM to enable multi-scale simulations, and for computational fluid
dynamics to efficiently solve fluid flows governed by a potential. At a smaller scale, Molecular Dy-
namics has been specialized to simulate fracture in Silicon and Graphene, integrating the technique
with FEM for multiscale computations. Advances on computational and asymptotic homogenization
theories have regarded the identification of Cauchy and higher order continua for coupled problems,
and the technique has also been integrated with phase field for multiscale computations of fracture.
The Smoothed Particle Hydrodynamics software SPHERA has also been extended to address hydrody-
namic lubrication problems. Reduced Order Models have been employed for MD simulations and in
conjunction with computational fluid dynamics.

Research contribution on computational methods and related applications

In addition to the computational research, the experimental laboratory MUSAM-Lab https://
www.imtlucca.it/en/ricerca/laboratori/musam-1lab, whose equipment has been entirely pur-
chased thanks to the funds by the European Research Council (ERC StG CA2PVM, ERC PoC PHYSIC),
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provided an excellent environment to test and validate the developed computational models and es-
tablish collaborations with national and international companies on advanced testing of materials.
The laboratory is registered on the portal Cantieri 4.0 of Tuscany Region http://www.cantieri40.
it/i40/dettagli/dettagliOverviewLaboratorio.php?quale=1031 and among the laboratories
for technology transfer of the National Competence Centre on Industry 4.0 ARTES4.0 https://www.
artes4.it/-/musam-lab.

The available instruments allow testing a wide range of materials across different scales of obser-
vation, combining in situ material testing and advanced image analysis techniques (Digital Image
Correlation, confocal imaging, SEM imaging). The range of materials tested is therefore quite wide,
from those used in photovoltaics, to any kind of polymers, adhesives, porous materials, biomaterials,
and cellulose-based materials (paperboard, paper tissue, Aluminum-paper laminates).

The experimental laboratory MUSAM-Lab

The proposed computational and experimental methods have seen a significant amount of appli-
cations across several fields, including tribology, materials for renewable energy (photovoltaics and
hydrogen technologies), electronics, smart and metamaterials, biomechanics, adhesive technologies,
aerospace and naval sectors, paper sector, building sector and infrastructures. A cloud figure col-
lecting the most frequent keywords of international journal publications is shown below, along with
an overview of research contributions on computational methods and experimental techniques, and
related applications.

Funding on a competitive basis has been received from the Tuscany Region, the Italian Ministry of
University and Research, and from the European Commission (see Sec. 9), attracting over 9.5 million
Euro of funds (over 2.4 million Euro to the IMT School), in addition to 320,000 Euro from companies
for commissioned R& D activities to co-fund research positions.
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Experimental techniques and type of materials tested in the MUSAM-Lab



Cloud figure of the most frequent keywords of international publications

The research has been carried out within an international context, with 77 over 158 articles (49%)
published in international journals coauthored by international researchers from prestigious uni-
versities like Stanford, Northwestern University, University of Texas at Austin, University of Oxford,
Imperial College London, University of Cardiff, University of Nottingham, University of Portsmouth,
University of Seville, University of Girona, University of Weimar, University of Kiel, Technical Univer-
sity of Berlin, Institute for Solar Energy Research in Hamelin, University of Paris-Est, University of
Porto, Indian Institute of Technology Bhubaneswar, to cite the most representatives. The involvement
of PhD students in research was very high, with 56 over 158 articles (35%) published in international
journals co-authored by PhD students.

3 Outreach

The research unit has organized three conferences in 2015, 2016 and 2022, to promote the dissemina-
tion of research in the computational mechanics community at the national and international levels,
attracting a large number of participants to Lucca.

* EUROMECH Colloquium 575 Contact Mechanics and Coupled Problems in Surface Phenom-
ena, March 30-April 2, 2015, IMT School for Advanced Studies Lucca, chairmen: Marco Paggi
and D.A. Hills.

¢ GIMC-GMA 2016 Joint Conference of the Italian Group of Computational Mechanics and of the
AIMETA Group on Materials, 27-29 June, 2016, IMT School for Advanced Studies Lucca, chair-
man: Marco Paggi.

* Expanding Horizons, Workshop of the NewFrac Marie Curie ITN Project, IMT Lucca, 9-12 May
2022, IMT School for Advanced Studies Lucca, chairman: Marco Paggi.

Moreover, Marco Paggi has organized in Lucca a winter school of the Marie Curie ITN European
project NewFrac in 2022, and has participated to two seasonal schools as invited lecturer (in Salerno
and New Delhi), coordinating a CISM course in Udine together with Prof. David Hills from Oxford
University.

¢ 2nd Summer School of the Italian Association of Tribology, 28 August-1 September, 2017, Salerno.

* Advanced Course Modelling and Simulation of Tribological Problems in Technology, CISM In-
ternational Centre for Mechanical Sciences, 28 May-1 June, 2018, Udine.



* GIAN Course on Computational fracture mechanics for photovoltaic reliability, Indian Institute
of Technology Delhi, May 2019, New Delhi.

¢ PRO Winter School of the NewFrac Marie Curie ITN Project, 7-11 February 2022, IMT School for
Advanced Studies Lucca.

Beside the dissemination and advanced training to the scientific community, the members of the
research unit have been actively engaged in public outreach. Meetings with invited entrepreneurs
and open to citizens were organized in 2017 to provide concrete examples of innovation (Aperitivi
delle Idee). During all the editions of the Night of Researchers in Lucca, the staff of the research unit
has organized visits to the MUSAM-Lab with demonstration of the experimental tests, hands-on ac-
tivities for children, and also seminars and conferences, see e.g. https://www.youtube. com/watch?
v=sasiuxdtgNY. Dr. Andrea Mola has also been engaged in 2023 on an initiative of dissemination
for students, see the recorded lesson on https://www.youtube.com/watch?v=2KeUqAa4BI8. A list
of articles published on international and national press mentioning MUSAM and TV interviews is
collected in Sec. 8.

In terms of knowledge and technology transfer, the research unit collaborated with several national
and international companies: Robert Bosch GmbH (Renningen, Germany), Lucart s.p.A. (Porcari,
Italy), ToolsPole (Tallinn, Estonia), Nemesys s.r.l. (Pontedera, Italy), Sigma Ingegneria s.r.l. (Lucca,
Italy), LUCENSE scarl (Lucca, Italy), CROMOLOGY Italia s.p.a. (Porcari, Italy), Tacchificio Villa Cortese
S.rl. (Villa Cortese, Italy), Euro Inn Advisory s.r.l. (Correggio, Italy), CIEFFEPI s.r.l. (Pistoia, Italy),
Applied Materials Italia s.r.l. (Olmi di S. Biagio di Callalta, Italy), Jabil, Industrial and Energy (San Pe-
tersburg, Florida, USA). The participation by Prof. Paggi to the technical group of the Task 13 of the
International Energy Agency led to two important reports for companies and stakeholders of the pho-
tovoltaic sector.

One Italian patent resulted from research (Impianto di laminazione di celle solari in silicio e pro-
cesso realizzato con tale impianto, Inventors: M. Paggi, E Biancalani, C. Borri, I. Berardone, S. Olalekan
Ojo; Owner: Scuola IMT Alti Studi Lucca; Priority number: 102018000006351; Priority date: 15/06/2018;
Grant date: 03/07/2020). M. Paggi and E Biancalani founded on April 4, 2019 the innovative start-up
and university spin-off TREE-TOWER srl, which won the 3rd place at the StartCup Toscana competi-
tion in 2019.
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Some group photos at conferences organized in Lucca (from top to bottom: Euromech Colloquium
575, GIMC-GMA conference, Workshop Expanding Horizons)
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Some group photos at seasonal schools organized by research unit members (top: CISM course; bot-
tom: GIAN course

12



IEA INTERNATIONAL E
PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Some group photos at plenary meetings of the Technical Group of the Task 13 of the International
Energy Agency (Top: Amsterdam; bottom: Lugano)
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Some photos at the Night of Researchers and at public events open to students in Lucca
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4 Awards and recognitions

Marco Paggi was interviewed in Cartaditalia n. 3 (2017) dedicated to New frontiers of Italian Sci-
entific Research, an issue published by the Italian Cultural Institute of Brussels and focusing on the
new frontiers of science. It gave the floor to young under-40 Italian researchers who worked in the
departments and laboratories of universities all around the world. The issue offered a detailed and
up-to-date overview of the main areas of interest of contemporary scientific investigation, together
with a true map of major Italian research centres.
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The cover of the issue n. 3 of Cartaditalia (left), containing the interview to Marco Paggi, with Scuola
IMT included in the map of research centres focusing on new frontiers of science (right)

Marco Paggi has also been included in the World’s Top 2% Scientists List from 2020 to 2023, see
http://dx.doi.org/10.17632/btchxktzyw.2, http://dx.doi.org/10.17632/btchxktzyw.3, http:
//dx.doi.org/10.17632/btchxktzyw.4, http://dx.doi.org/10.17632/btchxktzyw.6.

The alumni Pietro Lenarda and Pavan Kumar Asur Vijaya Kumar received the best PhD thesis awards
on Mechanics of Materials by the Italian Group of Mechanics of Materials of the Italian Association of
Theoretical and Applied Mechanics, editions 2018 (P. Lenarda, Modeling and simulation of a class of
nonlinear coupled reaction-diffusion problems for green applications, Committee: D. Bigoni, R. Mass-
abo, R. Paroni) and 2023 (PK.A.V. Kumar, Cohesive and variational methods for fracture mechanics in
statics and fatigue, Committee: D. Addessi, L. Deseri, S. de Miranda).

The spin-off company TREE-TOWER srl won the 3rd place at the StartCup Toscana competition in
2019.
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5 Researchers that animated the research unit

Post-doctoral researchers and research collaborators

Dr. Claudia Borri, post-doc from to 03/02/2014 to 31/08/2018 supported on the ERC StG CA2PVM
project, afterwards post-doc at the National Research Council (Florence, Italy)

Dr.-Ing. Pattabhi R. Budarapu, post-doc from 02/03/2015 to 28/02/2017 supported on the ERC
StG CA2PVM project, afterwards assistant and associate professor at the Indian Institute of Tech-
nology (Bhubaneswar, India)

Dr. Lorenzo Morini, post-doc from 18/01/2016 to 17/12/2016 supported on the ERC StG CA2PVM
project, afterwards Marie Curie researcher at Cardiff University (Cardiff, UK)

Dr. Ing. Francesca Fantoni, post-doc from 01/03/2016 to 28/02/2017 supported on the ERC StG
CA2PVM project, afterwards tenure-track assistant professor at University of Brescia (Brescia,
Italy)

Dr. Ing. Irene Berardone, post-doc from 01/03/2016 to 30/11/2017 supported on the ERC StG
CA2PVM project, afterwards post-doc at the University of Bologna (Bologna, Italy) and then
researcher at Accenture (Milano, Italy)

Dr. Ing. Saheed Olalekan Ojo, post-doc from 15/03/2016 to 30/11/2017 supported on the ERC
StG CA2PVM project, afterwards post-doc at the University of Limerick (Limerick, Ireland)

Dr. Ing. Mariacristina Gagliardi, post-doc from 18/11/2016 to 30/11/2017 supported on the
ERC StG CA2PVM project and research collaborator from 01/02/2018 to 15/09/2019 supported
on the PROPAINT project from Regione Toscana, afterwards post-doc at CNR Nano (Pisa, Italy)

Dr. Gianluca Del Frate, post-doc from 01/08/2018 to 17/02/2019 supported on the GlycoG-Lab
4.0 project from Regione Toscana, afterwards researcher at Menarini Ricerche S.PA. (Pisa, Italy)

Dr. Fabio Montisci, post-doc from to 15/06/2019 to 15/09/2020 supported on the GlycoG-Lab
4.0 project from Regione Toscana, afterwards post-doc at University of Cambridge (Cambridge,
UK)

Ing. Davide Carminati, research collaborator from 15/02/2019 to 14/02/2020, afterwards re-
sponsible for the R&D dept. of Tacchificio Villa Cortese S.R.L. (Milano, Italy)

Dr. Ing. Hamed Zarei Mahmoodabadi, post-doc supported by Robert BOSCH GmbH from to
01/05/2019 to 30/04/2020, and then post-doc from 01/07/2022 to 30/06/2024 supported on the
NEXTPAPERA4.0 project by Regione Toscana and Lucense scarl.

Dr. Francesco Biancalani, joint post-doc with AXES research unit from 01/09/2018 to 31/12/2028,
afterwards CEO of TREE-TOWER S.R.L. and post-doc at Politecnico di Torino (Torino, Italy).

Ing. Simone Sommovigo, research collaborator supported by Ne.m.e.sys S.R.L. from 01/03/2023
to 28/02/2024.

Dr. Ing. Maria Rosaria Marulli, post-doc from 01/06/2021 to 30/10/2023, then assistant profes-
sor at the IMT School for Advanced Studies Lucca

Dr. Ing. Jacopo Bonari, post-doc from 01/06/2021 to 14/06/2023, then researcher at the German
Aerospace Center (Munich, Germany)
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Dr. Francesca Fantoni during a seminar at IMT Lucca in 2019 (left); Prof. Pattabhi Budarapu in his
office at the Indian Institute of Technology Bhubaneswar, India, 2023 (right)

Alumni

Pietro Lenarda, PhD in Institutions, Markets and Technologies, 29th cycle, visiting scholar at the
University of Oxford (UK); afterwards post-doc at the Italian Institute of Technology, Genoa.

Valerio Carollo, double PhD degree in Institutions, Markets and Technologies, Curriculum in
Computational Mechanics, 30th cycle, and in Industrial Engineering at University of Seville
(Spain), afterwards post-doc at the University of Trento and now researcher at Marshall Aerospace
(Cambridge, UK)

Paolo Cinat, PhD in Institutions, Markets and Technologies, Curriculum in Computational Me-
chanics, 30th cycle; afterwards post-doc at the National Research Council Florence, and now
researcher at Leonardo (Camaiore, Italy)

Vigneswaran Govindarajan, PhD in Institutions, Markets and Technologies, 30th cycle, visiting
scholar at the University of Weimar (Germany); now technical director of the ING Europtech
Private Limited (Chennai, India)

Rosaria Del Toro, PhD in Institutions, Markets and Technologies, 31st cycle, visiting scholar at
the University of Kiel (Germany); afterwards post-doc at Scuola Superiore Sant’Anna and now
post-doc at University of Chieti-Pescara

Nicola Dardano, PhD in Institutions, Markets and Technologies, 32nd cycle; afterwards researcher
in an engineering company in Pisa

Teresa Guillen Hernandez, double PhD degree in Institutions, Markets and Technologies, 32nd
cycle, and in Industrial Engineering at University of Seville (Spain); afterwards post-doc at the
University of Seville (Spain)

Jacopo Bonari, PhD in Systems Science, 33rd cycle, visiting scholar at the Bundeswehr University
Munich (Germany); afterwards post-doc at the IMT School and now researcher at the German
Aerospace Center, Munich

Maria Rosaria Marulli, PhD in Systems Science, 33rd cycle, visiting scholar at the Bundeswehr
University Munich (Germany) and at the University of Seville (Spain); afterwards post-doc and
now assistant professor at the IMT School
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e Pavan Asur Vijaya Kumar, PhD in Systems Science, 34th cycle, visiting at scholar the Univer-
sity of Seville (Spain) at the University Paris-EST (France); afterwards post-doc at the Technical
University of Wien (Austria)

* Deison Teixeira Preve, PhD in Systems Science, 34th cycle, visiting scholar at the University of
Nottingham (UK); afterwards post-doc at the University of Udine

Some photos taken at PhD defence ceremonies
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PhD students (on track)

Francis John, PhD in Systems Science, 34th cycle, visiting scholar at HILTT AG, Schaan (Liecht-
enstein).

Rakesh Tota Kumar, PhD in Systems Science, 35th cycle.

Angel de Jesus Valverde Gonzalez, double PhD degree in Systems Science, 35th cycle, and in
Industrial Engineering at University of Seville (Spain), visiting scholar at The University of Texas
at Austin (USA).

Karthik Ambikakumari Sanalkumar, double PhD degree in Industrial Engineering at University
of Seville (Spain) and in Systems Science at IMT Lucca, 36th cycle.

Ajinkya Dusane, PhD in Systems Science, 36th cycle, visiting scholar at Northwestern University
(Evanston, USA).

Zeng Liu, double PhD degree in Systems Science, 36th cycle, and in Industrial Engineering at
University of Seville (Spain).

Luca Cattarossi, PhD in Management of Digital Transformation, co-funded by ToolsPole, 38th
cycle.

Alice Bertolini, PhD in Management of Digital Transformation, co-funded by LUCART S.PA,,
38th cycle.

Mohadeseh Fallah Yakhdanim, PhD in Systems Science, Track in Computational Mechanics,
38th cycle.

René Thierry Djoumessi, PhD in Systems Science, Track in Computational Mechanics, 38th cy-
cle.

Mazhar Shehzad, PhD in Systems Science, Track in Computational Mechanics, 38th cycle.
Gabriel Cassese, PhD in Systems Science, Track in Computational Mechanics, 39th cycle.

Syed Muhammad Zubair Shah Bukhari, PhD in Systems Science, Track in Computational Me-
chanics, 39th cycle.

Lorenzo Pasquetti, PhD in Management of Digital Transformation, co-funded by Ne.m.e.sys
S.R.L., 39th cycle.

Visiting PhD students

Giusi Sorrentino, PhD student at University of Torino (Torino, Italy), 2022.

Ivana Pranji¢, PhD student at University of Rijeka (Rijeka, Croatia), 2021.

Nora Hagmeyer, PhD student at Bundeswehr University Munich (Munich, Germany), 2018.
Adria Quintanas Corominas, PhD student at the University of Girona (Girona, Spain), 2018.

Navid Valizadeh, PhD student at the University of Weimar, (Weimar, Germany), 2017.
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Visiting Professors and Researchers

Fabrizio Davi, Full Professor at Universita Politecnica delle Marche, on sabbatical leave at IMT
Lucca (A.Y. 2020-21 & 2021-22).

Andrea Amicarelli, Visiting Scholar in 2018-20, Researcher at Ricerca sul Sistema Energetico RSE
spa (Milano, Italy).

Diego Misseroni, Visiting Professor in 2017-18, Assistant Professor at the University of Trento
(Trento, Italy).

Davide Bigoni, Visiting Professor in 2015-17 & 2019-23, Full Professor at the University of Trento
(Trento, Italy).

Pattabhi R. Budarapu, Visiting Professor in 2017, Assistant Professor at the Indian Institute of
Technology (Bhubaneswar, India).

Mauro Corrado, Visiting Professor in 2014 & 2017, Associate Professor at Politecnico di Torino
and Marie Curie Fellow at the Ecole Polytechnique Fédérale de Lausanne (Lausanne, Switzer-
land).

Francesca Fantoni, Visiting Researcher in 2019, Assistant Professor at the University of Brescia
(Brescia, Italy).

Alessio Gizzi, Visiting Researcher in 2015-18, Associate Professor at the Universita Campus Bio-
Medico di Roma (Roma, Italy).

Dario Piga, Visiting Professor in 2017, Assistant Professor at Scuola Universitaria Professionale
della Svizzera italiana (SUPSI) (Lugano, Switzerland).

Alexander Popp, Visiting Professor in 2017, Full Professor at Bundeswehr University Munich
(Munich, Germany).

José Reinoso, Visiting Professor in 2014-18 & in 2023, Associate Professor at the University of
Seville (Seville, Spain).

Antonis Vakis, Visiting Professor in 2017, Associate Professor at the University of Groningen
(Groningen, The Netherlands).
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Some photos of visiting professors
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6 Organized seminars

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

-2014 -

. Mauro Corrado, An XFEM strategy to analyse the scale-slenderness-reinforcement failure mode

transitions in RC beams, 27/02/2014.
Davide Bigoni, Configurational forces in elastic structures, 17/03/2014.

José Reinoso, Advanced nonlinear three-dimensional finite element shell formulations for com-
posite structures, 20/03/2014.

Vladislav Mantic, Prediction of Initiation and Growth of Cracks in Composites. A Coupled Stress
and Energy Criterion of the Finite Fracture Mechanics, 14/07/2014.

Gianluca Fiori, Graphene-based solar cells, 11/09/2014.

-2015-

Alessio Gizzi, Theoretical and numerical modeling of nonlinear electromechanics with applica-
tions to biological active media, 20/02/2015.

Pattabhi Budarapu, Multiscale modelling of fracture, 17/04/2015.

Lorenzo Morini, Analysis of interfacial crack problems using the weight functions technique,
22/04/2015.

Davide Bigoni, Folding and faulting of an elastic continuum, 16/06/2015.

Elio Sacco, An interface damage model accounting for the confinement effect, 18/11/2015.
Roman Pohrt, Rough spheres in elastic contact - problem solving in the lazy way, 25/09/2015.
Francesca Fantoni, Crack growth as a standard dissipative system, 26/10/2015.

Lorenzo Morini, Multiscale asymptotic homogenization analysis of thermo-diffusive composite
materials, 26/11/2015.

-2016 -
Danila Aita, Limit and Nonlinear Elastic Analyses of Masonry Structures: an overview, 26/02/2016.
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20. Universita e imprese dialogano sulla ricerca - Dalla medicina alla green economy. Universita e
imprese a braccetto. La Nazione Lucca, 24/02/2023.

21. Ciclo di seminari su materiali innovativi. La Nazione Lucca, 07/03/2023.

22. IMT, rivoluzione hi-tech Materiali piu efficienti per trasporti e biomedica. La Nazione Lucca,
22/04/2023.

23. Nuovi materiali "tuttofare" studiati a IMT. Il Tirreno Lucca-Pistoia-Montecatini, 26/04/2023.

24. Tlpackaging del futuro IMT e Lucense uniscono le forze nel segno della sostenibilita. La Nazione.it,
04/07/2023.
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25. Alleanza tra IMT e Lucense per gli imballaggi "verdi". Il Tirreno Lucca-Pistoia-Montecatini,
04/07/2023.

26. IMT e Lucense studiano il packaging del futuro - Il packaging del futuro. IMT e Lucense unis-
cono le forze nel segno della sostenibilita. La Nazione Lucca, 04/07/2023.

TV interviews

1. Dottorandi da tutto il mondo a Lucca per frequentare la NewFrac Pro School, scuola di alta
formazione finanziata dalla Commissione Europea e organizzata da IMT. Intervista al professor
Marco Paggi. TGNOI TV, 10/02/2022, http://195.110.133.122/media/20220210/20220210-noi _
tv-tg_noi_1330-154305837m.mp4

2. 27 dottorandi in arrivo da diversi paesi frequentano la IMT. Intervista a Marco Paggi, Professore
Scuola IMT. TGNOI TV, 09/02/2022, http://195.110.133.122/media/20220210/20220210-n0oi_
tv-tg_noi_1330-154305837m.mp4
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Funded research projects

European Research Council & Marie Sklodowska-Curie actions

* 2012-2017 — ERC Starting Grant 2012 CA2PVM "Multi-scale and multi-physics computational
approach to design and durability of photovoltaic modules", granted by the European Research
Council (1483980 Euro, 60 months, PI: Marco Paggi).

* 2016-2018 — ERC Proof of Concept 2016 PHYSIC "PHotovoltaic with Superlor Crack resistance”,
granted by the European Research Council (149500 Euro, 18 months, PI: Marco Paggi).

e 2020-2024 - Marie Sktodowska-Curie Innovative Training Network (H2020 MSCA-ITN) "New
strategies for multifield fracture problems across scales in heterogeneous systems for Energy,
Health and Transport - NEWFRAC", granted by the European Research Executive Agency (GA
861061), (3359824.20 Euro; 250904.88 Euro for IMT, 48 months, resp. research unit: Marco
Paggi).

* 2023-2027 - Research unit, Marie Sklodowska-Curie Staff Exchanges (HORIZON-MSCA-2021-
SE-01) "Ductility and Fracture Toughness analysis of functionally graded materials - DIAGO-
NAL", granted by the European Research Executive Agency (GA 101086342), (184000 Euro, 46000
for IMT, 48 months, resp. research unit: Marco Paggi).

Italian Ministry of University and Research

e 2018-2020— MIUR-DAAD Joint Mobility Program 2017 "Multi-scale modeling of friction for large
scale engineering problems". The project, in collaboration with Prof. Dr.-Ing. A. Popp (Bun-
deswehr Universitdt Munich) is granted by the Italian Ministry of Education, University and Re-
search (MIUR), and the Deutscher Akademischer Austausch Dienst (DAAD), (40000 Euro, 20000
Euro for IMT, 24 months, PI: Marco Paggi).

e 2019-2023 - Research Project of National Interest (PRIN 2017) "XFAST-SIMS: Extra fast and ac-
curate simulation of complex structural systems", granted by the Italian Ministry of Education,
University and Research (GA 20173C478N) (877560 Euro, 131588 Euro for IMT, 36 months, resp.
research unit: Marco Paggi).

* 2022-2023 - PRO3 joint programme of the Italian Schools for Advanced Studies, "Scientific com-
puting for natural sciences, social sciences, and applications: methodological and technological
development" (595800 Euro, 63300 Euro for IMT, 24 months, resp. res. unit: Marco Paggi).

* 2024-2026 - Research Project of National Interest (PRIN PNRR 2022) "ROMEU: Reduced Order
Models for Environmental and Urban flows" (224734 Euro, 36251 Euro for IMT, resp. res. unit:
Andrea Mola).

Tuscany Region

e 2018-2019 - POR FSE 2014/2020. PROPAINT "Intelligent design of innovative functionalized
paints", Regione Toscana, (54000 Euro, PI: Marco Paggi).

e 2018-2020 — POR FESR 2014/2020, action 1.1.5 sub-action al - Call 1, Strategic Projects of Re-
search and Development. "GlycoG-Lab 4.0" (2500575 Euro, 125065 Euro for IMT, 24 months,
resp. research unit: Marco Paggi).

e 2022-2024 - Fondo per lo Sviluppo e la Coesione della Regione Toscana, NEXTPAPER4.0 "Next
Generation Paper and Packaging" (60000 Euro, 24 months, PI: Marco Paggi).
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Industrial contracts supporting research personnel

01/01/2019-31/12/2019 - Project "Effect of roughness on adhesion of surfaces", 1 year post-doc
supported by Robert BOSCH GmbH (50,000 Euro).

01/01/2019-31/12/2019 - Project "Optimization and efficiency of heel factory’s production tech-
niques”, 1 year research collaborator supported by Tacchificio Villa Cortese S.R.L. (54,280 Euro).

01/03/2023-28/02/2024 - Project "Study of materials, devices and production processes along
the hydrogen supply chain", 1 year research collaborator supported by Ne.m.e.sys S.R.L. (20,650
Euro)

AlY. 2022/23-2024/25 - Project "Paper mill sludge: new valorization opportunities”, PhD posi-
tion in Management of Digital Transformation co-funded by LUCART S.PA. and PNRR (60,000
Euro).

AY.2022/23-2024/25 - Virtual prototyping methods for calculating the performance of sails and
load-bearing hydrodynamic appendages of high-performance yachts, PhD position in Manage-
ment of Digital Transformation co-funded by ToolsPole and PNRR (60,000 Euro).

AlY. 2023/24-2025/26 — Development of new technologies for the hydrogen supply chain: sim-
ulation methods aimed at the industrialization of devices for the production, storage and use
of hydrogen, PhD position in Management of Digital Transformation co-funded by Ne.m.e.sys
S.R.L. and PNRR (75,000 Euro).
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Indicator Key figures
Supervised PhD students 25
Best PhD thesis awards 2
Visiting PhD students 5
Recruited post-doc and research collaborators 15
Visiting professors and researchers 12
PhDs and post-docs co-funded by companies 6
Number of publications 185
% of publications with international coauthors 49%
% of publications coauthored by PhD students 35%
Organized seminars 72
Organized conferences, workshops and schools 7
Articles on newspapers mentioning MUSAM 26
TV interviews and youtube videos 4
Total attracted funds 9.8 MEuro
Projects’ funds at IMT Lucca 2.6 MEuro
Industrial contracts supporting research staff 320 kEuro
Patents 1
Spin-offs 1
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