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        	                                       Why take a doctoral degree at the UPC


[image: Video Home 3]Because of Excellence
The UPC is listed in the main international rankings as one of the top technological and research universities in southern Europe and is among the world's 40 best young universities.



[image: ]Its main asset: people
Satisfaction with the work of the thesis supervisor is highlighted by 7 out of 10 UPC doctoral students. Support and availability get the best ratings.



 [image: ] Internationalisation
More than half of the students of the UPC’s Doctoral School are international and a third obtain the International Doctorate mention.




 
[image: ]Graduate employment of a high quality
Almost all UPC doctoral degree holders are successful in finding employment, mostly in jobs related to their degree.



 [image: ]The best industrial doctorate
The UPC offers the most industrial doctoral programmes in Catalonia (a third) with a hundred companies involved.



 [image: ] The industrial setting
The UPC’s location in an especially creative and innovative industrial and technological ecosystem is an added value for UPC doctoral students.
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   		Theses for defense agenda

   		
        	Reading date: 11/04/2024	LI, SHANSHAN: Consumers¿ preferences and willingness to pay towards sustainable food products: Current situation and future perspective in EU and China
						Author: LI, SHANSHAN
					 Thesis file: (contact the Doctoral School to confirm you have a valid doctoral degree and to get the link to the thesis)
						Programme: DOCTORAL DEGREE IN SUSTAINABILITY
						Department: University Research Institute for Sustainability Science and Technology (IS.UPC)
						Mode: Article-based thesis
Deposit date: 27/02/2024
Reading date: 11/04/2024
Reading time: 11:00
Reading place: Edifici D4 (EEABB)- Sala de Graus, Campus CBL, Castelldefels
Thesis director: KALLAS CALOT, ZEIN
Committee: 
     PRESIDENT: GIL ROIG, JOSE MARIA
     SECRETARI: BRUGAROLAS MOLLA-BAUZA, MARGARITA MARÍA
     VOCAL: DE MAGISTRIS, TIZIANA
Thesis abstract: Currently, most of the world¿s agriculture is still based on conventional farming due to its high-yield characteristics, providing food for a growing global consumer population. However, this agricultural system is simultaneously contributing to biodiversity loss and climate change, making it unsustainable for the planet. As consumers are increasingly concerned about the potential environmental and health impacts of food, sustainable agricultural practices are beginning to be explored and developed. Both the European Union (EU) and China are making efforts in this regard. In this context, the overall objective of this dissertation is to explore, from a consumer perspective, the preferences, willingness to pay (WTP), factors affecting WTP for sustainable food products, and sustainable food-related behavior in two distinct regions: the EU and China.Firstly, a meta-analysis of 80 global studies covering a wide range of sustainable attributes was conducted. Subgroup analysis and meta-regression results showed that globally, consumers¿ average WTP premium for sustainable food products in percentage terms was 29.5%. It was worth noting that WTP estimates that were measured by hypothetical methods were typically higher than those by non-hypothetical approaches due to hypothetical bias. In addition, the organic attribute had significantly higher WTP values than other sustainable attributes. The fruit & vegetable category exhibited the highest WTP value, while the seafood category displayed the lowest one. Interestingly, the percentage of WTP for Asia exceeded that of North America and was similar to that of Europe.Secondly, consumers¿ food purchasing and consumption patterns have been reshaped by the global public health crisis (the COVID-19 pandemic). Therefore, the changes of consumers¿ food purchasing and consumption behavior in Spain and China during the COVID-19 lockdown, especially sustainable behavior, were explored. The study conducted in Spain analyzed three main dependent variables: total food consumption, expenditure, and sustainable food purchases. Data were collected from 1,203 respondents through an online semi-structured survey. To examine Chinese consumers¿ sustainable buying and consumption behavior, a semi-structured questionnaire was designed, and data were collected from 1,006 participants. Three dependent variables were measured, i.e., food purchasing behavior on sustainable attributes, sustainable and healthy diets, and food waste. In these two studies, some interesting results were found. Consumers¿ socio-demographic characteristics, emotions, trust in information sources, knowledge of COVID-19, risk attitudes, and risk perceptions played key roles in consumers¿ sustainable food-related behavior during the lockdown.Thirdly, circular farming was studied here as a sustainable agricultural system. Using the Open-Ended Choice Experiment (OECE) methodology, we conducted a questionnaire survey with 5,591 consumers from six EU countries, aiming to explore their WTP and demand for food products produced by circular farming. Three products were focused on: pork, milk, and bread. The study found that there was a demand for food produced by circular agriculture on the European market and that consumers were willing to pay higher prices than for conventional products. Among these six countries, consumers in Spain were willing to pay the highest premium (>26%), while consumers in Hungary exhibited a relatively low WTP for these products. Consumers¿ socio-demographic characteristics, environmental attitudes, and price influenced their purchases of circular food products.This dissertation provides insights for stakeholders. In addition, future research could explore consumers¿ food-related behavior in the current environment and investigate the market potential of the circular food products in China.
						


Reading date: 12/04/2024	FRAXANET MORALES, JOANA: Quantum many-body approaches to non-conventional topological phases of matter
						Author: FRAXANET MORALES, JOANA
					 Thesis file: (contact the Doctoral School to confirm you have a valid doctoral degree and to get the link to the thesis)
						Programme: DOCTORAL DEGREE IN PHOTONICS
						Department: Institute of Photonic Sciences (ICFO)
						Mode: Normal
Deposit date: 13/02/2024
Reading date: 12/04/2024
Reading time: 10:00
Reading place: ICFO, Mediterranean Technology Park, Avinguda Carl Friedrich Gauss, 3, 08860 Castelldefels, Barcelona
Thesis director: LEWENSTEIN, MACIEJ | DAUPHIN, ALEXANDRE
Committee: 
     PRESIDENT: SANTOS SANCHEZ, LUIS
     SECRETARI: CHANG, DARRICK
     VOCAL: HAUKE, PHILIPP HANS-JÜRGEN
Thesis abstract: In recent years, the evolution of quantum technologies has resulted in an unprecedented control over individual quantum particles and many-body systems. This remarkable progress has given rise to a new era, marked by the convergence of classical and quantum methodologies to investigate fundamental questions concerning the nature of quantum matter, improving our understanding of the role of entanglement in solid-state systems or the mechanisms behind high-energy physics. From analog quantum simulators to digital quantum computers, these advancements hold potential across diverse domains.This thesis explores the interplay between classical and quantum methods in understanding topological phases of matter. We concentrate on three distinct directions: non-conventional topological superconductors, interaction-induced topologicalphases in ultracold atom quantum simulators, and applications of variational quantum algorithms. Each trajectory relies on the combination of different techniques with the aim of understanding and characterizing topological phenomena indifferent settings.Exploring non-conventional topological superconductors involves extending the paradigmatic Kitaev chain model by incorporating additional terms in the Hamiltonian such as long-range interactions and quasi-periodic potentials. This investigation is relevant to better understand the impact of real-world conditions on the both the topological and localization properties of systems hosting non-local Majorana modes, which are promising candidates for topological quantum computation.In the realm of interacting systems, we explore the realization of interaction-induced topological phases in systems of ultracold atoms in optical lattices, both in one and two dimensions. The remarkable control and versatility of such platforms enable the simulation of both theoretical topological models and strongly correlated physics.Notably, the interplay between interactions and topology can give rise to intriguing phenomena, such as delocalized fractional charges and gapless topological phases,challenging existing intuition. We employ advanced numerical methods based on tensor networks to benchmark the experimental proposals that open the door to the realization and detection of novel many-body phases of matter, including topological quantum critical points and a higher-order topological Peierls insulator in Bose-Hubbard models with long-range interactions.Variational quantum algorithms, conversely, have the potential to efficiently tackle a wide range of problems, including ground state search, phase classification or accessing topological invariants. Despite current limitations in trainability and scalability, these hybrid classical-quantum algorithms provide practical insights into current quantum hardware capabilities and can inspire future architectures. We explore the application of variational quantum algorithms to shed light on topological phenomena, raising questions about their ability to discern topological phase transitions and compute topological invariants in situations where classical approaches fail.This thesis presents a comprehensive exploration of distinct approaches to topological quantum matter by leveraging quantum technologies and quantum-inspired classical algorithms. Our results not only advance our understanding of quantumsystems but also pave the way for the realization and discovery of novel physics extending to quantum information processing, materials science, and beyond.
						


	JIMENEZ MEZA, MARTIN FRANCISCO: Estudio de matrices de pectina modificada y bis-glicinato ferroso, para su aplicación en la fortificación de alimentos.
						Author: JIMENEZ MEZA, MARTIN FRANCISCO
					 Thesis file: (contact the Doctoral School to confirm you have a valid doctoral degree and to get the link to the thesis)
						Programme: DOCTORAL DEGREE IN AGRI-FOOD TECHNOLOGY AND BIOTECHNOLOGY
						Department:  (DEAB)
						Mode: Normal
Deposit date: 14/03/2024
Reading date: pending
Reading time: pending
Reading place: pending
Thesis director: SEPULCRE SANCHEZ, FRANCISCO LUIS | ÁLVAREZ BARRETO, JOSÉ FRANCISCO
Committee: 
     PRESIDENT NO PRESENCIAL: SOSA DEL CASTILLO, DAYNET
     SECRETARI: PUJOLA CUNILL, MONTSERRAT
     VOCAL NO PRESENCIAL: GARCÍA GARCÍA, REBECA MARÍA
Thesis abstract: Colloidal matrices of native and oxidized pectin were developed to improve iron bioa-vailability through the digestive tract.  Ferrous bisglycinate (Gly-Fe ), obtained by precipitation of glycine chelation to Fe2+, was mixed with native and peroxide-oxidized citrus pectin, and subsequently lyophilized. Controls included matrices with iron and glycine without chelation. The resulting samples were characterized through FTIR, SEM, and TGA/DSC before and after in vitro digestion, which was performed in simulated salivary, gastric, and intestinal fluids. During these digestions, swelling capacity and iron release were assessed. All matrix formulations were porous, and while pectin oxidation did not alter architecture, it changed their properties, increasing thermal stability, likely due to greater number of interaction possibilities through carbonyl groups generated during oxidation. This also resulted in lower swelling capacity, with greater stability observed when using the chelated complex. Higher swelling was found in gastric and intestinal fluids. Pectin oxidation also increased retention of the chelated form, contrary to what was observed with unchelated iron. Thus, there is an important effect of pectin oxidation combined with iron in the form of ferrous biglyscinate on matrix stability and iron release through the digestive tract. These matrices could potentially improve iron bioavailability, diminishing organoleptic changes in fortified iron foods.
						


	RALLIS, KONSTANTINOS: Novel Nanoelectronic Circuits and Systems
						Author: RALLIS, KONSTANTINOS
					 Thesis file: (contact the Doctoral School to confirm you have a valid doctoral degree and to get the link to the thesis)
						Programme: DOCTORAL DEGREE IN ELECTRONIC ENGINEERING
						Department: Department of Electronic Engineering (EEL)
						Mode: Normal
Deposit date: 13/03/2024
Reading date: pending
Reading time: pending
Reading place: pending
Thesis director: RUBIO SOLA, JOSE ANTONIO | SIRAKOULIS, GEORGIOS
Committee: 
     PRESIDENT: JIMÉNEZ JIMÉNEZ, DAVID
     SECRETARI: ABADAL CAVALLÉ, SERGI
     VOCAL: CUCU LAURENCIO, NICOLETA
Thesis abstract: Lately, in the rise of the era of 2D materials, Graphene is one of the materials that has been extensively investigated for its possible integration in computing devices and thus computing circuits. This is mainly attributed to its very wide set of appealing properties. The combination of its electronic properties with others, such as mechanical, optical or chemical properties, can extend the range of use of computing devices and lead to groundbreaking interdisciplinary applications. However, this integration of Graphene in switching and computing elements is not easy. In this dissertation, the Non-Equilibrium Green's Function method (NEGF), along with the Tight Binding Hamiltonians, are fitted on experimental data from fabricated Graphene devices. Although as a computational method, NEGF is appropriate for the simulation of small-scale devices in the regime of nanometers, its ability to be efficiently expanded for the description of larger devices is presented. The aforementioned electronic properties of the material are highly related to its shape and structure. Consequently, it requires a very precise fabrication method that can guarantee the minimum presence of defects on the Graphene grid. For that reason, the effect of defects is deeply investigated. The NEGF method is further enhanced in order to be able to incorporate lattice defects. The most common lattice defects are included, meaning the single and double vacancy. A framework has thus been created, so that for the first time the user can select areas of interest on the grid, in which the defects will be concentrated. Those concentrations can also be variable. Moreover, an extensive study is conducted on defective grids with different concentrations of single and double vacancies. The investigated grids are non-rectangular and have regions with different widths. The effect of those vacancies on the electronic properties of Graphene is investigated, and more specifically their effect on the conductance and the energy gap of the device, as well as the effect on circuit-centered characteristics such as the leakage current and ON/OFF current ratio. Having a functional, robust, versatile, and accurate model, the focus of this thesis is extended to the level of circuits. The model is imported into SPICE through Verilog-A. In this part, the thesis emphasizes on the investigation of the switching capabilities of L-shaped Graphene Nanoribbons (GNRs). These structures have been proven to be able to operate as switches, without the use of a back gate, and here, the properties that are dependent on their dimensions are explored and optimized for the first time. The optimized structures are then used for the realization of a set of computing topologies. Initially, a novel area-optimized 2-branch comb-shaped topology is introduced for the realization of a universal computing set that consists of an AND, OR, NOT gate, and a Buffer. All these logic operations can be mapped on the same topology through appropriate biasing. Then, an extension of this, the 3-branch comb-shaped topology is proposed, which is able to operate as a 2-XOR, 3-XOR and 3-MAJ gate. The circuit of a 1-bit full adder, is also presented. For the evaluation of the performance of the topologies, several related metrics are employed such as the area, delay, power dissipation and the power-delay product. The operation of these topologies relies of the principles of Pass Transistor Logic (PTL) and reconfigurable computing. Finally, in an attempt to go beyond the conventional Boolean logic, the compliance of Graphene with Multi-Valued Logic (MVL) circuits and applications is investigated. The ability of a Graphene Quantum Point Contact (G-QPC) device to encode the digits of the radix-4 numeral system is presented and as a proof of concept, the operation of an arbitrary radix-4 adder is explained.
						


	REQUENA POZO, BORJA: A machine learning ride in the physics theme park: from quantum to biophysics
						Author: REQUENA POZO, BORJA
					 Thesis file: (contact the Doctoral School to confirm you have a valid doctoral degree and to get the link to the thesis)
						Programme: DOCTORAL DEGREE IN PHOTONICS
						Department: Institute of Photonic Sciences (ICFO)
						Mode: Normal
Deposit date: 14/03/2024
Reading date: pending
Reading time: pending
Reading place: pending
Thesis director: LEWENSTEIN, MACIEJ | MUÑOZ GIL, GORKA
Committee: 
     PRESIDENT: VOLPE, GIOVANNI
     SECRETARI: ACÍN DAL MASCHIO, ANTONIO
     VOCAL: VAN NIEUWENBURG, EVERT
Thesis abstract: The integration of artificial intelligence into research is propelling progress and discoveries across the entire scientific landscape. Artificial intelligence tools boost the development of novel scientific insights and theories by processing extensive data sets, guiding exploration and hypothesis formation, enhancing experimental setups, and even enabling autonomous discovery. In this thesis, we harness the power of machine learning, a sub-field of artificial intelligence, to study non-deterministic systems, which are amongst the hardest to characterize.On one hand, we address problems inherent to the study of quantum systems and the development of quantum technologies. Quantum physics presents formidable challenges due to the associated exponential complexity with the size of the system at hand, as well as its intrinsic stochastic nature and the presence of intricate correlations between its components. We employ reinforcement learning, a machine learning technique that excels at dealing with vast hypothesis spaces, to address some of these challenges. Notably, reinforcement learning has demonstrated super-human performance in multiple complex games like Go, which present similar characteristics to the problems encountered in the study of quantum physics. We use it to systematically simplify complex common problems in condensed matter and quantum information processing tasks, as well as to implement robust calibration schemes for quantum computers.On the other hand, we focus on the characterization of complex stochastic processes, such as diffusion. Understanding diffusion processes is crucial to unravel the complex underlying physical and biological mechanisms governing them. This involves extracting meaningful parameters from the analysis of stochastic trajectories described by tracked particles. However, accurately capturing and analyzing the trajectories presents multiple challenges, stemming from the combination of their random nature, complex dynamics, and experimental drawbacks, such as noise. We develop machine learning algorithms to accurately extract such parameters, even when they vary with time, and demonstrate their applicability in experimental scenarios. Furthermore, we apply similar techniques to study the diffusion of internet users browsing an e-commerce website, predicting their likelihood to make a purchase before closing the session.
						





        

    






    
   		
   		
        	                                       Who I am
[image: ] 
Future doctoral candidate
Doctoral candidate
Thesis supervisor
Doctoral programme coordinator

Thesis board member

Companies



What I am looking for
[image: ] 
Applying for a doctoral programme
Information on grants
Cross-disciplinary training courses
Depositing the doctoral thesis
Applying for an international mention
Applying for the doctoral degree certificate





                                 

        

    






    
   		
   		
        	                                       [image: ]


[image: ]




                                 

        

    






    
   		
   		
        	                                       [image: ]


                                 

        

    






    
   		
   		
        	                                       The Doctoral School today
	45PhD programs
	2131doctoral students 21/22
	1591thesis supervisors 21/22
	305read theses 2021
	982021 thesis with I.M. and/or I.D.
	233 I.D. projects (29% from G.C. total)

I.M: International Mention, I.D.: Industrial Doctorate, G.C.: Generalitat de Catalunya
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