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PhD 
in 

Spain

PhD’s in Spain 
Length: 3-5 years (4 on average)
You need: Bachelor Degree + Master Degree

Fellowships
Length: 4 years
Gross salary: ~24.360€/year
Research stays: flights + ~60€/day, ~1-3 months

Seville

1. FPI (Formación Personal Investigador):
   + Awarded to a research project/group, the research group chooses you. 
   + Teaching is optional. Maximum 180 hours / 4 years.
   + When? Contact the group and ask.

2. FPU (Formación Profesorado Universitario):  
   + Awarded to you (but you apply with a supervisor)
   + Hard to get: Bachelor Degree mark must be >8/10 (just to apply)
   + Teaching is mandatory: minimum 90 hours in the 4 years; maximum 180 hours.
   + When? Usually December, don’t miss it this year!!

3. USeville’s PhD Fellowship,  here
   + If you didn’t get the FPU, but got a good evaluation, you may have a chance here.
   + When? After FPU is resolved (~March-April).

4. Junta de Andalucía’s PhD Fellowship, here
   + Last call was in February 2024...
   + Bachelor Degree mark > 7/10 (just to apply)

5. Other options: contracts linked to research projects, to do specific technical tasks

https://www.aei.gob.es/en/node/5479
https://www.ciencia.gob.es/en/Convocatorias/2024/FPU2024.html
https://www.investigacion.us.es/convocatorias/1565
https://www.investigacion.us.es/convocatorias/1685
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PhD Program in Physical Sciences and Technologies, University of Seville

https://institucional.us.es/doctoradocytf/en 

https://doctorado.us.es/en/studies/phd-programmes/physical-sciences-and-technologies

https://institucional.us.es/doctoradocytf/en
https://doctorado.us.es/en/studies/phd-programmes/physical-sciences-and-technologies
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Summary of research lines in this presentation:

1   Quantum phase transitions, quantum simulations, quantum machine learning, open 
quantum systems

Pedro Pérez Fernández, pedropf@us.es

2   Development of instrumentation for nuclear reactions measurements and their relevance 
for Astrophysics

Marcos A. Gonzalez Alvarez, malvarez@us.es, Juan P. Fernández, jpfernandez@us.es  

3   Nuclear Reactions
José Antonio Lay, lay@us.es  

4   Nuclear Structure Theory
Tomás R. Rodríguez Frutos, trodrig@us.es 

5   Modeling neutrino-nucleus interactions
Juan A. Caballero, jac@us.es, Guillermo D. Megias, megias@us.es, RGJ, raugj@us.es

6   Plasma Science and Fusion Technology (PSFT) Laboratory at University of Seville
Eleonora Viezzer, eviezzer@us.es

7   Monte Carlo simulations for hadron therapy and radiobiology
Miguel A. Cortés-Giraldo, miancortes@us.es

mailto:pedropf@us.es
mailto:malvarez@us.es
mailto:jpfernandez@us.es
mailto:lay@us.es
mailto:trodrig@us.es
mailto:jac@us.es
mailto:megias@us.es
mailto:raugj@us.es
mailto:eviezzer@us.es
mailto:miancortes@us.es
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Research lines:

Quantum Phase Transitions

Quantum Simulations 

Quantum Machine Learning

Open Quantum Systems

Contact: Pedro Pérez Fernández, pedropf@us.es

Research group: José Miguel Arias Carrasco, Jesús Casado Pascual, 
Lucas Lamata, Álvaro Sáiz Castillo y María Laura Olivera Atencio

pedropf@us.es

mailto:pedropf@us.es
mailto:pedropf@us.es
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Quantum Phase Transitions (QPT) and Excited 
State Quantum Phase Transitions (ESQPT) in 
Nuclear Physics, Molecular Physics, 
Condensed Matter, Quantum Optics...

https://doi.org/10.1103/PhysRevE.106.044125

Quantum simulations and Quantum Machine 
Learning with application to nuclear models:

https://doi.org/10.1103/PhysRevC.106.064322 

https://doi.org/10.1002/qute.202300219

Open Quantum systems

https://doi.org/10.1002/qute.202300247

Effects of noise and dissipation in quantum 
algorithms

https://doi.org/10.1140/epjs/s11734-025-01760-3

Floquet engineering

https://doi.org/10.22331/q-2024-06-11-1365  

pedropf@us.es

https://doi.org/10.1103/PhysRevE.106.044125
https://doi.org/10.1103/PhysRevC.106.064322
https://doi.org/10.1002/qute.202300219
https://doi.org/10.1002/qute.202300247
https://doi.org/10.1140/epjs/s11734-025-01760-3
https://doi.org/10.22331/q-2024-06-11-1365
mailto:pedropf@us.es
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Collaborators: 

• José Enrique Garcías Ramos (Universidad de Huelva)

• Francisco Pérez Bernal (Universidad de Huelva)

• Armando Relaño (Universidad Complutense de Madrid)

• Arnau Rios (Universidad de Barcelona)

• Denis Lacroix (IPN Orsay)

We are planing to ask for a FPI contract soon!!

pedropf@us.es

mailto:pedropf@us.es
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Research line:

Development of instrumentation for nuclear reactions 
measurements and their relevance for Astrophysics

Juan Pablo Fernández García, jpfernandez@us.es
Marcos Aurelio Gonzalez Alvarez, malvarez@us.es 

jpfernandez@us.es
malvarez@us.es

mailto:jpfernandez@us.es
mailto:malvarez@us.es
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 In the Astrophysics scenario, the abundances of the nuclei Li, Be, B are very 
low; and the nuclei with mass A=5 and A=8 are not stable.

jpfernandez@us.es
malvarez@us.es



raugj@us.es Career Orientation Day, Nov 14, 2025 12jpfernandez@us.es
malvarez@us.es



raugj@us.es Career Orientation Day, Nov 14, 2025 13jpfernandez@us.es
malvarez@us.es



raugj@us.es Career Orientation Day, Nov 14, 2025 14

 FA1: Nuclear Reaction Rates   ← Seville’s team

 FA2: Stellar Abundances

 FA3: Dense Matter in Supernovae and Neutron Star Mergers

 FA4: r-process Experiments

 FA5: Computer Models

 FA6: Nuclear Data for Astrophysics

 FA7: Weak Interactions

 FA8:​ Professional Development and Broadening Participation 

jpfernandez@us.es
malvarez@us.es
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mailto:lay@us.es


11Be

10Be  + n

Nuclear Reactions Theory 
Group @ Seville

Advances in low energy nuclear reactions:

• Halo nuclei -> role of deformation of the core, pairing
+ P. Punta et al. PRC111 (2025) 064614
+ A.M. Moro and J. A. Lay, PRL109 (2012) 232502

• Borromean and 3-body nuclei -> 2p or 2n halo, 2p emitters
+ J. P. Fernández-García, M. Cubero, M. Rodríguez-Gallardo et al. PRL110 (2013) 
142701
+ J. Casal PRC97 (2018) 034613

• 2n-transfer -> GPV, shape phase transitions
+ F. Barranco, G. Potel, and E. Vigezzi PRL134 (2025) 062501
+ J. A. Lay et al. PLB838 (2023) 137719

• Quenching of Spectroscopic Factors from Knock-out, Quasi-free
+ M. Gómez-Ramos, J. Gómez-Camacho, and A. M. Moro PLB847 (2023) 138284
+ M. Gómez-Ramos PRC109 (2024) 064622

lay@us.es

https://journals.aps.org/prc/abstract/10.1103/nj6g-fsj4
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.109.232502
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.142701
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.142701
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.97.034613
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.134.062501
https://www.sciencedirect.com/science/article/pii/S0370269323000539?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269323006184?via%3Dihub
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.109.064622
mailto:lay@us.es


Nuclear Reactions Theory 
Group @ Seville

• Reactions of astrophysical interest -> 3b radiative capture

– J. Casal, M. Rodríguez-Gallardo, J. M. Arias, and J. Gómez-Camacho 
PRC93 (2016) 041602(R)

– J. Casal et al. PRC94 (2016) 054622

• Strong collaboration with experimental groups:

– Surrogate reactions

+ J. Lei, A. M. Moro PRL122 (2019) 042503

– NUMEN charge exchange reactions and 0n2b decay

+ F. Cappuzzello et. al PPNP128 (2023) 103999

lay@us.es

https://journals.aps.org/prc/abstract/10.1103/PhysRevC.93.041602
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.94.054622
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.042503
https://www.sciencedirect.com/science/article/abs/pii/S0146641022000576?via%3Dihub
mailto:lay@us.es


Nuclear Reactions Theory 
Group @ Seville
• Some contacts:

J. A. Lay (lay@us.es) A. M. Moro (moro@us.es) 
M. Rodríguez-Gallardo (mrodri@us.es) M. Gómez-Ramos (
mgomez40@us.es)

• Collaborations with:
L. Fortunato (UniPD) M. Colonna and S. Burrello (UniCT) G. Colò 
and E. Vigezzi (UniMIB) Experimental groups from IEM-CSIC, USC, 
GANIL, UniPD, UniCT,…

• More info/presentations:
CPAN Days 2022   M. Gómez-Ramos@DREB24  
La Rábida International School on Nuclear Physics  
Euroschool on exotic beams

lay@us.es

mailto:lay@us.es
mailto:moro@us.es
mailto:mrodri@us.es
mailto:mgomez40@us.es
https://indico.ific.uv.es/event/6735/contributions/19447/attachments/10608/14387/Lay_CPANBilbao22_last.pdf
https://indico.gsi.de/event/17568/contributions/77997/attachments/47681/68902/Pres_DREB24.pdf
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://institucional.us.es/rabida/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
https://w.fys.kuleuven.be/wps/euroschool/
mailto:lay@us.es
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mailto:trodrig@us.es
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Contact: Tomás R. Rodríguez, 
              trodrig@us.es

Nuclear Structure Theory

Collaborators:

Universidad Autónoma de Madrid: Luis 
Robledo, Alfredo Poves, Samuel Giuliani

Technishe Universität Darmstadt / GSI-
Darmstadt: Gabriel Martínez-Pinedo, 
Benjamin Bally, …

Universidad de Barcelona: Javier Menéndez

CEA / CNRS:  Thomas Duguet, Nathalie Pillet, 
Frédéric Nowacki, Kamila Sieja

Experimental nuclear physicist: J. Javier 
Valiente (IFIC), Paul Garrett (Guelph), 
Wolfgang Korten (CEA), Luis Mario Fraile 
(UCM), Magdalena Gorska (GSI)…

Universidad de Sevilla: Gregory Potel

and many more…

mailto:trodrig@us.es
mailto:trodrig@us.es
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NEUTRINO PHYSICS
much to be done

Researchers@US:  
Juan Antonio Caballero  jac@us.es 
Guillermo D. Megias  megias@us.es 
Raúl González-Jiménez  raugj@us.es 

We are part of T2K collaboration: https://t2k-experiment.org/

Collaborations with Turin, Madrid, Paris, Geneve, Fermilab, Seattle, Ghent, Sofia, 
Granada, Pavia, Valencia, Wroclaw, … 

Links for reading:
https://arxiv.org/abs/1706.03621
https://www.nature.com/articles/s41586-020-2177-0
https://doi.org/10.1103/PhysRevLett.123.052501
https://www.nature.com/articles/s41586-025-09599-3
https://www.dunescience.org/

mailto:jac@us.es
mailto:megias@us.es
mailto:raugj@us.es
https://t2k-experiment.org/
https://arxiv.org/abs/1706.03621
https://www.nature.com/articles/s41586-020-2177-0
https://doi.org/10.1103/PhysRevLett.123.052501
https://www.nature.com/articles/s41586-025-09599-3
https://www.dunescience.org/
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Multidisciplinary field

   Theoretical Hadron, Nuclear and Particle physics

   Connection with experiments

Hot topic: publications with high impact, funding

Possibilities all around the world

NEUTRINO PHYSICS
much to be done



raugj@us.es Career Orientation Day, Nov 14, 2025 26

Aiming for groundbreaking discoveries

Origin of Matter

Could neutrinos be the reason that the universe is made of matter rather than 
antimatter? By exploring the phenomenon of neutrino oscillations, DUNE seeks to 
revolutionize our understanding of neutrinos and their role in the universe.

Unification of Forces

With the world’s largest cryogenic particle detector located deep underground, 
DUNE can search for signs of proton decay. This could reveal a relation between 
the stability of matter and the Grand Unification of forces, moving us closer to 
realizing Einstein’s dream.

Black Hole Formation

DUNE’s observation of thousands of neutrinos from a core-collapse supernova in 
the Milky Way would allow us to peer inside a newly-formed neutron star and 
potentially witness the birth of a black hole.

http://www.dunescience.org/

http://www.dunescience.org/
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68,000 tons of liquid argon (LAr)

https://t2k-experiment.org/

http://www.dunescience.org/

https://t2k-experiment.org/
http://www.dunescience.org/
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Neutrino detectors are made of complex nuclei

Our work: modeling of neutrino-nucleus interaction
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Plasma Science and Fusion 
Technology (PSFT) Laboratory at 

University of Seville

• Our mission

Making fusion energy a 
reality for our society

• Our objectives

Gaining a better 
understanding of 
energetic particle and 
plasma edge physics by 
means of cutting-edge 
diagnostics and state-of-
the-art numerical toolsBRIGHT

Eleonora Viezzer, 
eviezzer@us.es

mailto:eviezzer@us.es
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The PSFT Group is World Leader in Some Key 
Fusion Areas 

Activities carried out under the umbrella of international (ERC, EUROfusion and 
ITER) and national (Ministerio de Ciencia e Innovación, Junta de Andalucía) 

research programs

eviezzer@us.es
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SMART – Small Aspect Ratio Tokamak of the 
University of Seville

• SMART: new spherical device currently being 
commissioned at University of Seville 

Attractive, fast and economic path to fusion reactors 
with high power densities

• SMART’s missions include: 

• Explore high confinement regimes in spherical 

tokamaks with flexible shaping

• Develop novel diagnostic and plasma control 

techniques

• Develop alternative exhaust techniques

• Training next generation of fusion physicists and 

engineers

eviezzer@us.es
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First micro-wave heated tokamak plasma 
achieved 

eviezzer@us.es
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• Fusion2Grid strategy and SMART tokamak

• ERC Starting, Consolidator and Advanced Grants

• EUROfusion activities
 Experiments & modelling at AUG, MAST-U, TCV, 

JET, WEST, DTT
 Enabling Research project for SMART

• Design of ITER Fast-Ion Loss Detector - FILD (ITER contract)

• Design and Construction of JT60SA FILD 
(F4E + EUROfusion contract)

• W7-X FILD + Coherence Imaging Spectroscopy

• HTSMART – HTS magnets for SMART 
(CDTI - Transmisiones (Public-Private Partnership)

Projects carried out in PSFT Group

eviezzer@us.es
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Current team @ Universidad de Sevilla

 Prof. Miguel A. Cortés-Giraldo (miancortes@us.es)
 Prof. José M. Quesada            (quesada@us.es)
 Prof. M. Isabel Gallardo           (gallardo@us.es) 

(retired)
 Damián Domínguez-Muñoz     (adominguez18@us.es)
 Daniel Suárez-García              (dsgarcia@us.es)
 Miguel Galocha-Oliva              (mgalocha@us.es)

Monte Carlo simulations for hadron therapy and radiobiology

Selected recent papers

 Arce et al., Med Phys 52 (2025)
 Papadopoulos et al., Radiat Environ Biophys 64 (2025)
 M.A. Cortés-Giraldo et al. (2024) [doi:10.1201/9781003023920-4]
 D. Suárez-García et al., Radiother Oncol 185 (2023)
 A.D. Domínguez-Muñoz et al., Radiat Phys Chem 199 (2022)
 M. Asai et al., Front Phys 9 (2021)
 A. Baratto-Roldán et al., Front Phys 9 (2021)

https://gitlab.com/PenG4-team/PenG4

Physical and biological benefits of hadron therapy vs conventional radiotherapy Monte Carlo codes

https://doi.org/10.1002/mp.17678
https://doi.org/10.1002/mp.17678
https://doi.org/10.1002/mp.17678
https://doi.org/10.1002/mp.17678
https://doi.org/10.1007/s00411-025-01110-w
https://doi.org/10.1007/s00411-025-01110-w
https://doi.org/10.1007/s00411-025-01110-w
https://doi.org/10.1007/s00411-025-01110-w
https://doi.org/10.1007/s00411-025-01110-w
https://doi.org/10.1201/9781003023920-4
https://doi.org/10.1016/j.radonc.2023.109730
https://doi.org/10.1016/j.radonc.2023.109730
https://doi.org/10.1016/j.radphyschem.2022.110363
https://doi.org/10.1016/j.radphyschem.2022.110363
https://doi.org/10.1016/j.radphyschem.2022.110363
https://doi.org/10.1016/j.radphyschem.2022.110363
https://doi.org/10.1016/j.radphyschem.2022.110363
https://doi.org/10.3389/fphy.2021.738735
https://doi.org/10.3389/fphy.2021.738735
https://doi.org/10.3389/fphy.2021.738735
https://doi.org/10.3389/fphy.2021.726787
https://doi.org/10.3389/fphy.2021.726787
https://doi.org/10.3389/fphy.2021.726787
https://gitlab.com/PenG4-team/PenG4
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Microdosimetry and radiobiology in hadron therapy
M. Galocha-Oliva, PhD Project

(mgalocha@us.es, miancortes@us.es)

mailto:mgalocha@us.es
mailto:miancortes@us.es
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Monte Carlo simulations for radiopharmaceutical therapy
D. Suárez-García, PhD Project

(dsgarcia@us.es, miancortes@us.es)

mailto:dsgarcia@us.es
mailto:miancortes@us.es
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Thanks!
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