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Starting date of the 
PhD Programme 

01/11/2018 

Duration 3 calendar years  

Language of the 
PhD Programme 

Italian and English 

Mandatory stay 
abroad 

No 

Curricula Research topics 

1. Cultural and 
environmental 
heritage: 
memory, 
protection, 
rights 

1. Cultural heritage: Historic, social, economic, and cultural processes in European, Mediterranean, 
and Western Asian contexts; public history; conservation of ethno-cultural heritage and management 
of cultural resources in endangered areas.  
2. Environment, objects, and rights; diagnostic analysis of monumental and portable artefacts of 
historical interest; musealisation through digital and virtual modelling; promoting the appreciacion and 
use of bio-environmental goods as common goods; legal and regulatory consequences.  
3. Environment and landscape, cities and architecture; tools for the analysis and conservation of the 
environment, biological and anthropological heritage, archaeology, urban settings, industrial 
archaeology, consolidation and restoration of historical architecture; the historical relationship 
between urban areas and their territories, sustainable development of tourism, fruition of historic 
towns.  
4. Governance and management of common goods; risk assessment and risk management, efficient 
use of resources, definition and quantification of ecosystemic service value, assessment of natural 
resource consumption and of production of solid, liquid, and gaseouse waste. 

2. Science and 
Technologies 
for Cultural 
Heritage 

Production techniques, material characterization, state of conservation. Development of: advanced 
analytical protocols (spectroscopy, immune chemistry, DFT, chemometrics), micro and non-invasive 
diagnostic methods, intervention methods on humidity phenomena of historical buildings, interaction 
with pollutants, tomographic systems (digital radiography, X-Ray computer tomography, software for 
real-time tomography and 3D rendering. Development of innovative restoration materials and 
methods. Design, development, testing and performance evaluation of innovative materials 
(nanomaterials, polymers, biopolymers, composite materials) and methods for the consolidation, 
cleaning and protection of both movable and immovable cultural heritage. Survey, monitoring and 
representation technologies: definition of protocols and standards for the production of 3D contents 
aimed at monitoring cultural heritage, methods and protocols for the production of 3D models with 
semantic structure to be applied to cognitive systems, design of web-based application for the 
archiving and use of technical-scientific data related to conservation and restoration projects, 
production contents and design of augmented reality systems, efficient workflows, survey and 
monitoring multiscale integrated techniques integrated by topographic, photogrammetric, laser 
scanner and special positioning, UAV survey for data management, acquisition with multispectral 
sensors and scanners, GIS applications, 3D models (development of new procedures for the 
collection and optimal elaboration, ICT methodologies and techniques for the creation, analysis and 
representation (virtual reality and augmented/mixed reality) and multi sensorial interaction by means 
of digital data. 

PhD positions and scholarships 

Positions with scholarship linked to specific topics (art. 9 of 
the Call for applications)  
each position is reserved to one of the two Curricula of the PhD 
Programme and it is focused to a specific research topic. A full 
description of each research topic is available at the bottom of this 
document. 
During the oral examination applicants will have the possibility to 
show their interest for one or more scholarships linked to specific 
topics. Taking into account the preferences expressed by the 
applicants and with due consideration of the applicant’s skills and 
expertise, the Admission Board will establish if the applicants can 
be considered eligible for the allocation of these positions. 
Shortlisted applicants will be assigned to the positions available 
within the Curriculum according to their choice (as indicated in the 
application form and in the title page of the research project). 
Should positions linked to specific topics remain vacant, they will 
be assigned to successful applicants within the same Curriculum. 

10 positions reserved to Curriculum 1, out of which: 

 6 totally funded by the University of Bologna 

general budget and focused on the following 
research topics: 
o “Archaeology and sustainable development. 

Landscapes of ancient world in the vision for 
an economic a moral growth in the 21st 
century” 

o “Classics and cultural heritage” 
o “People, ideas, and borders in movement” 
o “Manuscripts in the transmission of the written 

culture between Middle and Modern Age: 
textual typologies, handwritings, circulation 
and conservation” 

o “Unravelling the impacts of 
environmental/ecological drivers (including 
anthropogenic activities and factors) on long-
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term stock sustainability and provision of 
goods and services in Mediterranean 
fisheries: exploring past/contemporary genetic 
variation and relationships with 
environmental/ecological in the exploited 
Mediterranean bluefin tuna populations”. 

o “Criminal liability of natural and legal persons 
related to violations of environmental law” 

 1 funded by the Department of Cultural Heritage 

with funds from Fondazione Flaminia and focused 
on the research topic “Cultural Heritage: 
implementing and reforming the Italian Cultural 
Heritage and Landscape Code” 

 1 co-financed by the Department of Cultural 
Heritage and by CNR – ISMAR of Bologna, 
focused on the research topic “Investigation of the 
Mesophotic Zone of the Mediterranean Sea: 
biodiversity, habitat mapping and predictive 
models”. 

 1 co-financed by the Department of Cultural 
Heritage and by the Royal Netherlands Institute for 
Sea Research, focused on the research topic 
“Effects of stochastic events (heat waves, anoxia 
and water levels) on the development of benthic 
communities and vegetated shore-lines in coastal 
waterbodies with limited tidal regime across 
Europe” 

 1 co-financed by the Department of Cultural 
Heritage and by the Faculty of Science of the 
University of Copenhagen, focused on the 
research topic “Palaeoproteomics-based, species 
and sex assignment of paleontological and 
archaeological teeth” 

3 positions reserved to Curriculum 2, out of which: 

 1 totally funded by the University of Bologna 

general budget and focused on the research topic 
“Surveying and Monitoring Cultural Heritage by 
Advanced Integrated Techniques”. 

 1 funded by the Department of Cultural Heritage 
with funds from Fondazione Flaminia and co-
financed by the Department of Chemistry “G. 
Ciamician”, focused on the research topic “Design 
of innovative materials (nanomaterials, polymers, 
biopolymers, composite materials) for the 
consolidation, cleaning and protection of movable 
and immovable cultural heritage and development 
of advanced analytical protocols for their 
performance evaluation”. 

 1 financed by Regione Emilia-Romagna within the 
program “Alte Competenze per la ricerca, il 
trasferimento tecnologico e l'imprenditorialità” – 
Title of the research project: “RICORDACI: 
Research on the conservation, restoration and 
diagnosis of cinematographic films 

Admission requirements 

Please, see art. 2 of the Call for applications 

Mandatory documents to be attached to the application  

Please, see art. 3 of the Call for applications 

Further qualifications that may be attached to the application, if in possession of the applicant (only qualifications 
attested by documents drawn up in Italian, English, French, German and Spanish shall be considered as valid and assessed 
by the Admission Board) 

- Abstract of the second cycle master’s degree thesis. Undergraduate applicants may submit the draft of the thesis 
approved by their supervisor (please, note that abstracts cannot exceed 5.000 characters, including spaces and 
formula possibly used. The above figure does not include: the title of thesis, the outline, and images such as graphs, 
diagrams, tables etc.  - where present);   

- No more than 2 reference letters signed by Italian and international academics and professionals in the research field, 



which do not form part of the Admission Board, attesting the suitability of the applicant and his/her interest for the 
scientific research.    
Please, note that the above letters cannot be uploaded by applicants. When filling the online application form on 
http://studenti.unibo.it, applicants will be only allowed to provide the email accounts of the requested 
academic/professional. The latter shall receive an email from the University of Bologna providing for the instructions 
for uploading. Only letters in pdf format submitted before the expiry date and time of the Call shall be accepted. 

- Multi-annual research project, with special emphasis on the activities to be completed during the first-year course. The 
proposal must meet the following requirements: 
o It must indicate in the cover page the curriculum of the PhD Programme covered by the research project proposal 

and for which the applicant is applying 
o It cannot exceed 20.000 characters, including spaces and formula possibly used. This figure does not include: the 

title of project, the outline, references and images (such as graphs, diagrams, tables etc  - where present);   
o It must include: the state of the art; description of the project; expected results; lead-time for implementation; 

(proposed) criteria to be used to assess the findings obtained; references. 
The research projects that successful applicants shall carry out during their doctoral career may possibly differ from 
the project proposed at the application stage. This shall be defined together with the supervisor and approved by the 
Academic Board. 

- List of the publications (monographs, articles published on scientific journals). 

- List of the abstracts and posters presented during national and international conferences, etc. 

- Professional Master courses completed in Italy (1st or 2nd level) relevant to the PhD Programme. 

- Postgraduate vocational training programmes/specialisation programmes relevant to the PhD Programme. 

- Thesis defended within the framework of Specialization Schools.  

- Teaching activity carried out at university level. 

- Research activity of any kind - whether basic, applied, translational, etc. - carried out in any capacity, including when 
covered by research grants, and as a staff member of research projects. 

- Vocational internships 

- Curricular and non-curricular training and guidance internships 

- Foreign languages 

- Study periods completed by students outside their countries of origin (e.g. Erasmus programme or other similar 
mobility programmes) 

- Other qualifications attesting the suitability of the applicants (scholarships, prizes, etc) 

Admission exams (art. 4 of the call for applications) 

Examination 
type 

Schedule (please, note that applicants shall not 
receive any communication concerning the exams 
schedule) 

Examination results publication (please, note that 
applicants shall not receive any communication 
concerning the publication of results) 

Qualifications 
and research 
project 
evaluation 

Non-presential. 

The results of the qualifications and research project 
evaluation shall be available online starting from the 
24/05/2018 at the page http://studenti.unibo.it (please, 
select: “summary of the requests in progress” - “see 
detail” and open the pdf file  “risultati valutazione titoli e 
progetto”) 

Oral 
examination 

Date 

07/06/2018  
In case that the oral examination cannot be 
completed in one day due to the large 
number of applicants, the oral exam 
schedule shall be made available at the 
webpage http://studenti.unibo.it  
together with the results of the qualifications 
and research project evaluation 

The results of the oral examination shall be available on 
the webpage http://studenti.unibo.it starting from 
18/06/2018 (please, select “summary of the requests in 
progress” - “see detail” and open the pdf file “risultati 
prova orale”) 

Place 
Sala conferenze 
Dept. of Cultural Heritage 
Via degli Ariani 1 - Ravenna 

Time 10 a.m. 

Pursuant to art. 4 of the call for applications, applicants residing regularly abroad can ask to take the exam 
remotely using videoconferencing tools (e.g. Skype). Please, for further details refer to the relevant provision 
laid down in the Call for applications. 

Evaluation criteria 

http://studenti.unibo.it/
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Points will be allocated to applications out of a total of 100 on the basis of the following weighting: 
1. Qualifications and research project 

- Minimum for admission to the oral exam: 30 points 

- Maximum: 50 points 
Only qualifications relating to the last 5 years shall be taken into consideration, with the exception of the University 
Degree (Diploma di laurea). Please, note that qualifications must be consistent with the PhD course. 
Points relating to qualifications shall be allocated on the basis of the following criteria: 

- Graduation final mark. Undergraduates shall be evaluated on the basis of the Weighted Average Mark (WAM): max 
15 points 

- Publications: max 5 points 

- Other relevant qualifications indicated in Curriculum Vitae: max 5 points 
Points relating to the research project shall be allocated on the basis of the following criteria: 

- Scientific value and ground-breaking nature of the proposal: max 15 points 

- description and structure of the proposal: max 5 points 

- proposal feasibility: max 5 points 

2. Oral examination 

- Minimum for inclusion in the final ranking list :30 points 

- Maximum: 50 points 
Oral examination includes the presentation of the research project and is intended to assess the suitability of the 
applicant to pursue scientific research as well as the general knowledge of issues connected to the PhD course. 
During the oral examination, knowledge of English language will be assessed.  
The oral examination is carried out in Italian or in English.  
Points relating to the oral examination shall be allocated on the basis of the following criteria: 

- knowledge of foreign language: max 5 points 

- research project presentation: max 25 points 

- general knowledge of issues connected to the PhD course: max 20 points 
Possible evaluation sub-criteria shall be made public on http://studenti.unibo.it (select: “summary of the requests in 
progress” - “see detail” and open the pdf file named “sub-criteri di valutazione”). 

Final ranking list and enrolment (arts.6 and 7 of the call for applications) 

Only after the publication of the results relating to the oral exam, the final ranking list shall be available at the page 
http://studenti.unibo.it. In the section “Summary of requests in progress”, the status of the application submitted shall be 
“Final ranking List available”. A click on “See detail”, will open the webpage where the pdf file “Graduatoria” can be 
downloaded (at the bottom of the page).  
Please, note that written communication about the final results and the deadlines for the enrolment shall not 
be sent to the applicants.  
The enrolment of successful applicants must be completed by the deadline laid down at the bottom of the final ranking list. 

 
Description of the research topics: 
 

1) Archaeology and sustainable development. Landscapes of ancient world in the vision for an economic a moral 
growth in the 21st century 
The project aims at opening the path of the doctoral research within the field of the Cultural Heritage valorisation, which 
in the MA course has two teachings: that of “Nets and systems for cultural heritage” and that of “Communicating cultural 
heritage”. The subject of the doctoral research starts from the study of the various modes till now experienced, in Italy or 
abroad depending on the candidate’s experience, for the preservations of ancient cultural landscapes, so to single out 
some case studies. Starting from an analysis of the environmental, topographical, archaeological and architectural 
aspects of the latter, a research on the preservation measures implemented is developed, in relationship with the rules 
and regulations of the concerned country and of its cultural institutions, with the aim to find out indicators of the degree 
of satisfaction on the implemented interventions in relation with the problematics foreseen in the various international 
conventions on cultural heritage. The analytical part of the research is finally used to draw good practises aimed at 
transforming these cultural landscapes in a driver of  beneficial repercussions on the community living in them, on the 
society and the economy of the region where they are set. 

 

2) Classics and cultural heritage 
Classical literatures, from Greek to Latin, Byzantine, Medieval, and eventually the humanistic and Renaissance tradition, 
form a repository of early representations of the notion of cultural heritage. Such literary and technical treatment of 
artefacts, monuments, and environments, as well as concepts such as preservation, development, definition, 
restoration, cultural memory and tradition, has been only partially explored. 
Some of the many ancient authorities involved in this process have been studied by specialist disciplines such as 
classical, Medieval and modern philology. However, rather than a strictly philological-historical treatment, such 
repository offers plenty of opportunities to a fresh, inter-disciplinary approach focused, in first instance, on a 
contemporary perspective. This metadisciplinary approach can lead to innovative - both pragmatic and theoretical - 
results in the shared definition of the very notion of cultural heritage. 

 

3) People, ideas, and borders in movement 
Since the earliest expansion out of Africa of both our remote and direct ancestors, the movement of populations has 
been a critical driver of cultural and biological diffusion, as well as of cultural and biological variability. Understanding 
how migrations shaped the distribution of elements we observe today is currently made possible by the increasing 
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availability of genomic and anthropological data. This newly available evidence raises some new, interesting questions, 
such as: to what extent the movement of people affected the diffusion of ideas and human culture? What are the 
biocultural consequences of the interaction between populations? Are there any relationships that we can study 
between the amount of genetic and cultural admixture deriving from the exchange among individuals and groups? The 
research is therefore focused on a biocultural process that is pivotal to human history from its beginning to the present. 
The contexts in which the above mentioned questions can be formulated are the most heterogeneous and all of them 
can improve our understanding of the present. Nevertheless, the examination board would particularly welcome 
applications concerning: population movements that kindled the transition between Late Antiquity and the Middle Ages; 
the conspicuous invasions of Italy that followed the fall of the Roman Empire by groups moving from Asia and 
Balcanic/Eastern Europe; the interaction between invading populations and the pre-existing social, economic, and 
cultural infrastructure; the formation of new institutional entities that led to transoceanic explorations and to the formation 
of modern Mediterranean and Continental Europe. 

 

4) Manuscripts in the transmission of the written culture between Middle and Modern Age: textual typologies, 
handwritings, circulation and conservation 
Starting from the analysis of the manuscritpts and other data (documents, literary and historical testimonies) that 
document exchanges and acquisition of codes between Italian and European scholars, it aims to investigate the 
different use  of the book writing and its persistence between use and collecting until the diffusion of the printed book. 

 

5) Unravelling the impacts of environmental/ecological drivers (including anthropogenic activities and factors) on 
long-term stock sustainability and provision of goods and services in Mediterranean fisheries: exploring 
past/contemporary genetic variation and relationships with environmental/ecological in the exploited 
Mediterranean bluefin tuna populations 
Among the many fish species commercially exploited since prehistoric times, Bluefin tuna (BFT, Thunnus thynnus) is 
both one of the most economically significant and one of the most threatened. The PhD student will have to explore and 
highlight the correlations between environmental/ecological drivers (including anthropogenic ones) and past/present 
genetic diversity of the Mediterranean BFT populations, by measuring (a) the temporal variation of environmental and 
ecological proxies and (b) paleo- and neo-genomic adaptive variation. In order to resolve such a complex system of 
factors and processes, the PhD student will have to use a multidisciplinary approach combining genomic methods 
(ancient DNA, palaeoproteomics) with stable carbon and nitrogen isotope analyses. The availability of 
archaeological/historical (from c.2,000 to c.100 years before present) and contemporary BFT individuals will provide, for 
the first time among non-model animals, data on genome variation on a temporal scale in the same taxon. Using 
genome scan techniques, the PhD student will have to evaluate the effects that environmental disturbances (habitat 
changes, pollution, industrial fishery exploitation) have on biological adaptation, through the analysis of the evolution of 
structural/functional genomic components such as adaptive traits. Stable isotopes analyses will need to be integrated to 
provide signatures of environmental and ecological conditions. The student will have to cooperate with multiple research 
institutes and museums regarding potential additional ancient samples from the Mediterranean and Black Sea. 

 

6) Criminal liability of natural and legal persons related to violations of environmental law 
The protection of the ecosystem, faced in the perspective of the duties and burdens affecting companies, gives rise to 
the problem of the criminal liability of persons that are required to comply with the rules imposed by national and 
supranational laws. With the help of the concept of corporate liability, the interventions imposed by the complex 
regulation of this branch will be analyzed, also with regard to the sanctions provided in case of violation. In this context, 
particular attention must be paid to the need of the adaptation and integration of the so-called “organizational model” 
(i.e. compliance program) according to the legislative decree n. 231/2001, concerning the “administrative” liability of 
legal entities. Governance models concern also public entities, which are required to guarantee the environmental 
security of common goods: in this regard, the criminal law research will focus on the assessment and management of 
risks deriving from pollution, waste management and protection of the territory, including marine environment. 

 

7) Cultural Heritage: implementing and reforming the Italian Cultural Heritage and Landscape Code 
Property rights, identifying owners and restrictions: legitimate differentiations consistent with the principles of 
subsidiarity, reasonableness, and proportionality. Enhancing prevention and conservation measures, particularly with 
respect to seismic activity. Circulation of Cultural goods: the need for simplification of procedures and regulations. The 
impact of the new national rules on circulation within international territory. Archeological research: promoting 
preventive-archeology techniques. Management of Cultural Public Services (museums, archeological sites, libraries, 
archives): increasing the efficiency of public management and assessing the possibility of public-private management. 
Protection of Cultural intangibles. Promoting patronage: regulation of fundraising activities and sponsorships 
agreements. 

 
8) Investigation of the Mesophotic Zone of the Mediterranean Sea: biodiversity, habitat mapping and predictive 

models. 
The Mesophotic Zone, in the 50–200 m depth range, is the less explored marine region. The few available studies have 
led to the awareness that mesophotic ecosystems are linked physically and biologically to either their shallow water or 
deep-sea counterparts, creating exclusive environmental condition which can host  biodiversity hotspots. Nevertheless, 
the multiple mechanisms involved in the high biodiversity of the benthic assemblages living in this zone, and 
consequently their distribution, ecological roles, threats, and status, remains largely unexplained. 
In this context, the aim of the project is to deepen the knowledge related to the Mesophotic Zone of the Mediterranean 
Sea through (i) the exploration of the biodiversity which characterizes it, (ii) the analysis of the biological communities 
populating these depths, in particular by focusing on the ecological relations between organisms, (iii) the evaluation of 
the ecosystem services provided by the Zone, (iv) a first assessment of the human impacts in this Zone. The aims will 



be pursued through the analysis of video transect, collected using Remote Operated Vehicle – ROV, and various 
samples collected during several scientific surveys conducted in Mediterranean and Italian Seas, which are stored in the 
Repository of the Institute of Marine Science of the National Research Council of Bologna (ISMAR-CNR Bologna). 
To shed light on the mechanisms regulating the biodiversity, understanding where and how species are distributed is 
one of the main topics, and this is particularly important for structuring species that support enhance biodiversity. 
Analysis of the physical-environmental factors characterizing the Mesophotic Zone will be carried out, with the ultimate 
aim of understanding which factor could influence and control the distribution of habitats and species in this Zone. The 
research project will also foresee the application of predictive models for species and habitats, aiming to clarify the 
multiple factors that regulate its distribution and to provide an initial assessment of the ecological status of such 
particular environment. These models have been increasingly used both for coastal and for deep ecosystems, but they 
have rarely been used for intermediate depths, contributing to underestimate their ecological role. 
The candidate will join the PhD program in Earth, Life and Environmental Sciences, co-funded by the Institute of Marine 
Sciences of the National Research Council of Bologna (ISMAR-CNR Bologna) and the Department of Biological 
Sciences, Geological and Environmental (BiGeA) of the University of Bologna. The operational headquarters of the 
activities will be at the Institute of Marine Sciences of the National Research Council of Bologna (ISMAR-CNR Bologna), 
but the candidate will have the possibility of accessing the structures of the Department of Biological, Geological and 
Environmental Sciences (BiGeA) for activities related to the research program. 

 

9) Effects of stochastic events (heat waves, anoxia and water levels) on the development of benthic communities 
and vegetated shore-lines in coastal waterbodies with limited tidal regime across Europe 
We aim to analyze how stochastic events (heat waves, anoxia and water levels) affect benthic communities and 
shoreline vegetation in marsh ecosystems in two similarly stressed environments: Lake Grevelingen, Netherlands and 
Bellocchio, Italy. Lake Grevelingen, in the Netherlands is a closed marine lake with stratification problems. A tidal 
energy generator has been installed to improve the water quality by restoring a small tidal amplitude. However, the 
turbine will be switched off when energy prices are unfavourable (i.e. when there is lots of solar power) causing stagnant 
water during sunny (and thus probably warm) periods. This may cause adverse effects on benthic communities. 
Moreover, the fluctuating water levels by reintroducing tides, may cause erosion of vegetated shore-lines. Bellocchio is 
a back-barrier lagoon connected to the sea by a channel maintained by periodic dredging. The tidal regime is naturally 
limited, and periodically affected by human interventions, thereby showing similar unpredictable and stressful 
characteristics as Grevelingen, further amplified by its southern location; indeed severe vegetation diebacks have been 
reported following heat waves. The PhD student will test the following hypotheses: 1) how do fluctuating water levels 
affect the wave impact on the vegetated shores?; 2) which benthic communities can establish in these stressed 
sediments?; 3) what is the maximum length of anoxia that these species can survive? 4) how does the erodibility of 
vegetated shores depend on the interaction between water level and vegetation composition? The PhD-student will 
combine: for the vegetation, wave-mesocosm experiments with field measurements of wave conditions; for the benthos 
manipulative mesocosm experiments with field monitoring of anoxia, water temperature and survival of benthic species. 
The candidate will be based at the Research Center for Environmental Sciences of the University of Bologna in the 
Ravenna Campus, and will be trained under the joint supervision of UniBo and NIOZ-Royal Netherlands Institute for Sea 
Research in Yerseke (Netherlands) where he/she will carry out research for at least 18 months and will access the 
extensive mesocosm facilities at NIOZ. 

 

10) Palaeoproteomics-based, species and sex assignment of paleontological and archaeological teeth. 
This project aims at developing a sensitive and rapid approach to determine biological species and/or sex of human and 
fauna archaeological teeth by mass spectrometric analysis of dental enamel proteins. The method will be applied to 
Italian archaeological samples spanning from the Paleolithic to Medieval period. Species and sex assessment is a 
crucial requirement in paleontology, paleoanthropology, archaeology, and medico-legal sciences. The determination is 
generally undertaken observing morphological traits, measuring morphometric features, or by sequencing ancient DNA. 
However, all these methods have several shortcomings, such as their reliance on chemical and morphological 
preservation of the specimens, while demanding infrastructural requirements. The development of sensitive and 
affordable mass spectrometric methods to confidently identify species-specific enamel protein sequences, including 
peptides discriminating the X and Y heterochromosome-specific isoforms of amelogenin, would enable reliable, high 
throughput characterization of ancient teeth. 
The candidate will join a double degree PhD programme between the University of Bologna and the University of 
Copenhagen. The candidate will be based at the Department of Cultural Heritage, University of Bologna, in the Cultural 
Heritage Department in the city of Ravenna, to be trained in fauna and human skeletal anatomy, and he/she will spend 
at least 6 months, ideally 12, at the Natural History Museum of Denmark, University of Copenhagen, to acquire 
fundamental expertise and develop new methods in paleoproteomic analysis. The PhD candidate will receive a uniquely 
interdisciplinary training that couples physical anthropology/archaeozoology and proteomics, ultimately bridging an 
existing knowledge gap in the research field. The anticipated outcomes of this project are expected to have a significant 
impact in paleontology, paleoanthropology, archaeology and forensics. 

 

11) Surveying and Monitoring Cultural Heritage by Advanced Integrated Techniques. 
The PhD candidate will carry out his research by integrating advanced technologies for the survey and monitoring of 
selected case studies, concentrating the study on the characterization of the quality of the achieved data and on the 
possibility to use them for a multiscale multiresolution and multitemporal analysis of Cultural Heritage. 

 

12) Design of innovative materials (nanomaterials, polymers, biopolymers, composite materials) for the 
consolidation, cleaning and protection of movable and immovable cultural heritage and development of 
advanced analytical protocols for their performance evaluation. 



The aim of the research is to propose new materials for restoration obtained with non-toxic products and from 
renewable sources to ensure safety for the operator and the environment. Different formulations will be developed 
according to the type of object to be treated (canvas and panel paintings, wall paintings, metal/alloy, stone, etc.). Their 
performance and safety will be evaluated by setting up suitable and advanced analytical protocols. In particular, mock 
ups and real cases will be used to assess the efficacy of the treatment, the release of residues, the short and long-term 
interactions between the constituent materials and those used for restoration. 
Development of advanced analytical protocols for in situ analysis of cultural heritage. 
The aim of the research is to propose easy-to-use analytical methods to be applied in situ for the analysis of artefacts of 
historical and artistic interest. 
In particular, the performance of portable spectroscopy methods (FTIR, NIR, hyperspectral chambers ...) will be tested 
and evaluated by developing chemometric methods for rapid data processing. In addition, point of care immunoassay 
systems will be developed for in situ identification of proteinaceous materials present as binders, adhesives or 
generated by biological contamination. 
 

13) RICORDACI: Research on the conservation, restoration and diagnosis of cinematographic films 
If compared to the restoration of any other heritage material, that of cinematographic film presents some peculiarities. 
Therefore, this research aims at developing innovative techniques for the preservation of the material constituting the 
films, allowing their fruition by different means, such as digitalisation, on line accessibility, TV broadcasting, film 
showing, etc. 
To this purpose, the physical restoration of the original cinematographic film is aimed at guaranteeing its long-term 
conservation, allowing its digitalisation to be performed. The digitalisation consists of different steps aimed at eliminating 
image defects, sound cleaning and colour optimisation. 
The original film has to be first submitted to a complement of diagnostic techniques aimed at evaluating its state of 
conservation, thus guiding restorers in the selection of the most appropriate restoration materials and methods. These 
treatments may involve the use of chemical substances, exposition of the films to controlled environments that would 
allow the films to regain their original physical properties needed for unfolding procedures and subsequent digitalisation.       
New restoration materials and methods will be developed thanks to the collaboration between the Laboratory of the 
“Immagine ritrovata” (Cineteca di Bologna) and the researchers belonging to the Chemistry Department of the University 
of Bologna. 


