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# Standard Courses H ECTS 
1 FoundaƟons of Materials Science 15 3 
2 FoundaƟons of ElectromagneƟc Waves 15 3 
3 FoundaƟons of Mechanics and AcousƟcs 15 3 
4 FoundaƟons of Waveguides PropagaƟon 15 3 
5 IntroducƟon to MulƟ‐FuncƟonal  

Metamaterials 15 3 
6 High‐Performance CompuƟng (HPC) for 

MulƟfuncƟonal Metamaterials and  
Metastructures 15 3 

7 Random VibraƟons and Uncertainty  
QuanƟficaƟon for Metamaterials 15 3 

8 Analysis and Design of Linear and Nonlinear 
Metastructures 

15 3 

9 Dynamics and HomogenizaƟon of Periodic 
Metamaterials 15 3 

10 Advanced Modeling of ExoƟc Metamaterials 15 3 
11 Hydrodynamic Metamaterials for Fluid 15 3 
12 Metasurfaces and Metamaterials for  

ElectromagneƟc Wave ManipulaƟon 15 3 

13 AddiƟve Manufacturing of Metasurfaces and 
Metamaterials (AutomaƟon and Controls) 15 3 

14 AddiƟve Manufacturing of Metasurfaces and 
Metamaterials (Technologies) 15 3 

15 Topological and Mechanical  
CharacterizaƟon of Metamaterials 15 3 

16 Smart and Nano Metamaterials 15 3 
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M
andatory Courses 

The Program includes a set of Standard Courses for a total of   
42 ECTS (+10 ECTS of Lab Courses) 

    ObjecƟves of the Program 
 To train professionals with skills in analysis, design, analyƟcal 

and computer modeling, simulaƟon, and experimental validaƟon 
in the field of MulƟfuncƟonal  Metamaterials  and                                  
Metastructures 

 To address theoreƟcal/pracƟcal issues regarding 

 TheoreƟcal foundaƟons of Metamaterials and MulƟfuncƟo‐
nal Metastructures in various disciplines according to the 
physical phenomena of interest 

 Analysis  techniques  of arƟficial materials and methods for 
their funcƟonal and logical characterizaƟon in analyƟcal and 
mathemaƟcal terms 

 Large‐scale numerical  modeling  techniques  of  complex 
mulƟfuncƟonal  structures, also considering their mulƟ‐
physical properƟes, through mulƟ‐scale techniques on high‐
performance compuƟng (HPC) architectures and integraƟon 
of hybrid approaches based on the use of ArƟficial  Intelli‐
gence 

 RealizaƟon,  implementaƟon, and experimental characteri‐
zaƟon  in labs from a mechanical, electromagneƟc, and 
structural viewpoint of mulƟfuncƟonal arƟficial materials 

 Cross‐disciplinary  applicaƟons  regarding mulƟple relevant 
scenarios, including the study of metamaterials and mulƟ‐
funcƟonal metastructures in the mechanical,  structural, 
electromagneƟc, energy, environmental and marine fields 

    Grants and OpportuniƟes 

Fully‐funded scholarships at:  
hƩps://master‐m3.unitn.it/grants 

    Admission Requirements 
 Those in possession of one of the following qualificaƟons can 

apply to parƟcipate in the Master in "MulƟfuncƟonal Metamate‐
rials and Metastructures": (i) old system degree; (ii) master's 
degree or single‐cycle master's degree; (iii) foreign qualificaƟon 
(Master Degree), recognized as suitable according to current 
legislaƟon 

 ApplicaƟons for parƟcipaƟon should be submiƩed exclusively  
online by January 6, 2025 @ 12:00  (CET). More informaƟon at:                                                     
hƩps://master‐m3.unitn.it/admission 



    OccupaƟons and Fields of AcƟvity 

 Companies involved in the design, deve‐
lopment, engineering, producƟon, and opera‐
Ɵon of arƟficial materials and their applicaƟons 

 Industries operaƟng in the field of mechanical 
and electronic  technologies for avionics  and 
aerospace 

 Industries operaƟng in the field of civil  and  en‐
vironmental  engineering technologies, in parƟ‐
cular in the fields of anƟ‐seismic  and  acousƟc, 
thermal, and mechanical insulaƟon  

 Industries operaƟng in the design and deve‐
lopment of both terrestrial  and space commu‐
nicaƟons and sensing systems; 

 Industries operaƟng in the field of automoƟve 
and next generaƟon land  transport  systems 
technologies 

 Companies operaƟng in the biomedical  field 
requiring skills for the development and use of 
systems based on arƟficial mulƟfuncƟonal ma‐
terials 

 Materials engineering companies 

 Research and development centers, both public 
and private 

The Courses include a combinaƟon of different teaching                
acƟviƟes for a total of 1500 Hours 

# Lab Courses H ECTS 
1 Lab on Design‐based Materials SelecƟon 15 2 
2 Lab on AI‐based Metamaterials &  

Metastructures Design 15 2 
3 Lab on AddiƟve Manufacturing of  

Metamaterials (Part I) 15 2 
4 Lab on AddiƟve Manufacturing of  

Metamaterials (Part II) 15 2 
5 Lab on Metasurface PrinƟng/

Manufacturing 15 2 
6 Lab on Deployable Metamaterials 15 2 
7 Lab on Metasurfaces for Smart  

ElectromagneƟc Environment 15 2 
8 Lab on HPC for MulƟ‐FuncƟonal  

Metamaterials and Metastructures 15 2 
9 Lab on Advanced ComputaƟonal  

Modeling of Mechanical Metamaterials 15 2 
10 Lab on Product Design Fundamentals 15 2 
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Ac vity Type Hours ECTS 
Front lesson 210 

42 Individual Study related to frontal  
lessons, including Self‐Assessment 
sessions 

808 

In‐depth seminars and “hot‐topic” 
tutorials 

32 0 

Lab acƟviƟes (w/ Lab Coordinator) 75  
10 Individual Study related to laboratory  

lessons, including Self‐Assessment 
sessions 

175 

Internship or Stage 150 6 
Individual acƟvity related to the Final 
Exam 

50 2 

Total 1500 60 

    Profile of the Study Program 

    Read More 

 Degree:   Postgraduate Program 
   (Master Universitario II Livello) 

 Language: English 
 DuraƟon:         1 year 
 Period:       Jan‐Dec 2025 
 ECTS:            60 
 Fee:             3000 Euro 

 M3 Website: hƩps://master‐m3.unitn.it 
 DICAM Website: hƩp://dicam.unitn.it 
 DII Website: hƩp://dii.unitn.it 
 Coordinator: Prof. Andrea 

MASSA 

SupporƟng  
InsƟtuƟon 

PlaƟnum  
Sponsor 

 

    Open Ceremony: Register Now!  

Register at hƩps://master‐m3.unitn.it/opening‐
day‐registraƟon to aƩend the Opening Ceremony 
Day that will take place in hybrid format on Janua‐
ry 29, 2025 with Keynote Speeches of Prof. Nader 
ENGHETA (University of Pennsylvania) and Prof. 
Glaucio H. PAULINO (Princeton University). 


