
 

(BL134/2021-IST-ID) 

Scientific Initiation Studentships 

Applications are open for 9 Scientific Initiation Studentships, within the framework of project 1801P.01104.1 
(IPFN Science Summer Camp 2021/IPFN), Summer With Science 2021, financed by national funds through the FCT 
under the Support Special "Summer with Science" funded by FCT and DGES and co-financed by the European 
Regional Development Fund (FEDER) through COMPETE – “Programa Operacional Fatores de Competitividade 
(POFC)” (where applicable)/ with the financial support of FCT/MCTES through national funds and, when 
applicable, co-financed by the FEDER, under the Partnership Agreement PT2020, under the following conditions: 

Scientific Area: Physics of Plasmas, Lasers and Nuclear Fusion; 

Admission Requirements: 

a) To be enrolled at a professional higher technical course, at a bachelor degree, at an integrated master 
or master degree, or to have a bachelor degree and be enrolled at a course that does not award an 
academic degree and it is integrated in the educational project of a higher education institution, 
performed in association or cooperation with one or several R&D units; 

b) not to exceed with this contract, including the possible renovations, an accumulated period of one 
year in this type of studentship, continuously or with interruptions;  

c) not to have held any other fellowship directly  or indirectly funded by FCT. 

Workplan: Participants will develop research projects from a wide portfolio of project offers (disaggregated 
below), taking advantage of the exciting and cosmopolitan research environment of the IPFN, in strong 
interaction with the different research groups and under the supervision of one or more researchers, developing, 
and practicing, their skills in critical dimensions for scientific research. Full immersion and experience throughout 
ISSC 2021 in the IPFN research groups will be privileged. 

The program takes place over a month, starting with an IPFN presentation session and the first presentation/ice 
breaker among all participants and supervisors of the research work (30 August 9:30 am). Throughout the 
program, participants are part of the day-to-day research, participate in group activities and other scientific 
activities of the IPFN, develop their work in the laboratories and offices of the IPFN, with close supervision 
guaranteed by researchers identified in the portfolio of offers as well as interaction with other IPFN investigators. 

At the end of each week (3, 10, 17, 24, 30 September, 10 am), all participants meet with the responsible ISSC 
team to present their "lightning round week sumaries" (a short presentation of less than 2 minutes to share the 
successes of the week) and to participate in workshops/thematic discussion sessions. Topics to be developed in 
these joint sessions include "Ethics on Science", "Tech Transfer", "Scientific Infrastructures (in PT and in Europe)", 
"Science Writing", "Science Presentations", being conducted by IPFN researchers eg Doutor Bruno Gonçalves, 
Prof. MartaFajardo, Prof. Luís Oliveira and Silva. Support material for each of the sessions will be provided in 
advance. The list of supervisors involved (more than two dozen), project titles and a brief description of the work 
plan can be found in the portfolio link below). At the end of ISSC 2021, all participants will participate in the final 
session of project presentation, feedback to the organization, and diploma delivery (30 September). 

Research grants involve the development of one of the following research projects: 

1. Title: Machine-learning based approach to assist ion-ion collisional processes in particle-in-cell code OSIRIS 



 

Objective: The focus of the internship is to train a machine-learning model capable of estimating the probability 
of ion-ion collisions. This work does not require any previous experience with machine learning, tools and a crash 
course on Python and the Keras library will be provided. 

Advisor: Chiara Badiali and Pablo Bilbao 

2. Title: Study of iteration between extreme intensity lasers with matter 

Objective: The aim of the project is to learn to use particle-in-cell codes together with Monte Carlo to deal with 
quantum processes (such as creation of electron-positron pairs), and apply it to study the interaction of ultra-
intense lasers with matter. 

Advisor: Marija Vranic 

3. Title: Experimental studies of fusion plasmas probed by microwave radars 

Objective: Contribute to expand the know-how in the study of nuclear fusion plasmas probed by microwave 
reflectometry and in the development of advanced data analysis techniques. 

Advisor: Carlos Silva 

4. Title: Low-code programming of interfaces for remotely controlled experiments 

Objective: Automatically generate interfaces for IoT devices or remote experiments through descriptive code and 
its application to a particular experience. 

Advisor: Carlos Silva 

5. Title: Develop a mobile application in Android for mapping the environmental data in real time 

Objective: Develop a mobile application in Android for mapping the environmental data in real time. Tests Are 
Performed With A Common Smartphone With GPS Received Connected Via USB To A Radiation Sensor To Locate 
Radiation Sources And To Construct A Heatmap Of The Surrounding Area. 

Advisor: Alberto Carvalho 

6. Title: Large-scale synthesis of graphene and graphene-based nanocomposites 

Objective: We intend to explore microwave plasmas as a powerful tool for the synthesis of materials. Using 
advanced plasma technologies, high quality graphene and graphene-based nanocomposites will be produced. 
Through the adaptation of the plasma environment, several types of graphene nanostructures will be produced 
on a large scale. 

Advisor: Edgar Felizardo 

7. Title: Structural analysis of graphene-based nanostructures 

Objective: It is intended to analyze the structure of the material that composes the graphene-based 
nanostructures produced with a Large Scale Plasma Reactor of the Plasma Engineering Laboratory at N-
PRiME/IPFN. Analysis methods also include X-ray diffraction spectroscopy (XRD), Fourier transform infrared 
spectroscopy (FT-IR), and scanning and transmission electron microscopy. 

Advisor: Ana Inês Dias 

8. Title: Coherent Plenoptic Imaging 

Objective: In fullptic imaging, the 3D scene can be captured by recording not only the intensity of the light field, 
but also its direction. In this tabletop experiment, you will extend this technique to coherent (laser) illumination, 
and check what are its limitations for 3D reconstruction. 

Advisor: Marta Fajardo 

9. Title: Non-linear extreme ultraviolet optics: 



 

Objective:“Femtosecond laser interaction with matter can induce a burst of bright and ultrashort high order 
harmonics. These harmonics can themselves induce non-linear effects when focussed to a tiny spot. This project 
will generate a bright XUV beam, and focus it on solid matter to reach the non-linear XUV regime.” 

Advisor: Marta Fajardo 

10. Title: Ultrafast interference: 

Objective:“The double slit interference experiment by Young showed the wave nature of light 200 years ago. We 
now have access to a plethora of new light sources that have a complex structure. This project will use Young's 
slits to femtosecond characterise pulses of extreme ultraviolet light to see what can be learned from the 
interference pattern” 

Advisor: Marta Fajardo 

11. Title: Ultrafast lasers 

Objective: The shortest possible duration of an electromagnetic wave is a single cycle - the time it takes for one 
wavelength to travel at the speed of light. In this training you will take part in a pulse compression experiment to 
turn our 35 femtosecond, 800 nm laser into a 2-cycle laser pulse. 

Advisor: Marta Fajardo 

12. Title: Theory of interaction of lasers with angular orbital momentum with a single electron 

Objective: Intense lasers with angular momentum orbital open new regimes in laser-plasma interactions and 
laser-plasma accelerators. Despite on-going efforts and progresses, little is still known on how these lasers 
interact with a single charged particle. The Internship is Devoted to the Study of the Interaction of Single 
Electrons with Lasers with Orbital Angular Momentum. 

Advisor: Jorge Vieira 

13. Title: Numerical simulations of interaction of lasers with angular orbital momentum with a single electron 

Objective: Intense lasers with angular momentum orbital open new regimes in laser-plasma interactions and 
laser-plasma accelerators. Despite on-going efforts and progresses, little is still known on how these lasers 
interact with a single charged particle. The Internship is Devoted to the Study of the Interaction of Single 
Electrons with Lasers with Orbital Angular Momentum. 

Advisor: Jorge Vieira 

14. Title: Development of optical signal collection and delivery systems in SYLC and FLUDS projects 

Purpose: Sizing and/or testing of small optical light delivery circuits in a sample and respective signal collection for 
detection. These studies will be part of a collaboration with industry (SARSpec) in the development of applications 
in detection of liquid chromatography and fluorescence microscopy. 

Advisor: João Mendanha Dias 

15. Title: Optical modeling of the eye by ray treaty 

Objective: Parametric analysis, by ray treater software, of the correction model that of astigmatism of the human 
eye cornea by intraocular lenses based on generic anatomical models. 

Advisor: João Mendanha Dias 

16. Title: Instabilities in fusion plasmas 

Objective: Characterization and interpretation of the phenomenology associated with notable instabilities that 
occur in fusion plasmas confined in current Tokamaks e.g. JET and ASDEX Upgrade using advanced analysis 
techniques, with a view to future use in ITER. 

Advisor: Rui Coelho 

17. Title: Orbits of Charged Particles in the Magnetosphere. 



 

Objective: To implement a simple magnetic field model for the Earth's magnetosphere in a numerical code under 
development at IPFN and use it to understand the orbits of charged particles in this space environment; Develop 
efficient visualization techniques of these orbits and the structure of the magnetic field, paying particular 
attention to the pedagogical aspects of the tools produced that should be suitable for use by students of plasma 
physics. 

Advisor: Paulo Rodrigues 

18. Title: Characterization of plasmas for the CERN AWAKE experiment 

Objective: Measurement, by interferometry with temporal resolution, of the density of long plasmas produced by 
electrical discharge in a tube with Argon at low pressure. It includes training, setting up the diagnosis, operation, 
data collection and processing. Prefer. interest in Experimental/Optical Physics, Data Processing, Python. 

Physics, Electrotechnics, others. 

Advisor: Nelson Lopes 

19. Title: Trigger Subsystem for CERN's AWAKE Experience 

Objective: Development of a prototype (on commercial board) of a trigger system for the control of a pulsed 
plasma source including an external trigger. Includes training, control program, external trigger module, PC 
interface and laboratory prototype testing. Prefer. Interest in microcontroller programming, Python. Informatics, 
Electrotechnics, Physics, others. 

Advisor: Nelson Lopes 

Legislation and Regulations: Statute of Scientific Research Fellow, approved by Law nr. 40/2004, of August 18, as 
worded by Decree-Law nr. 123/2019, of August 28; FCT Regulation for Research Studentships and Fellowships, 
available on https://www.fct.pt/apoios/bolsas/docs/RegulamentoBolsasFCT2019.pdf and 
https://dre.pt/application/file/a/127230968. 

Workplace: The work will be developed at the Institute of Plasmas and Nuclear Fusion of the Instituto Superior 
Técnico under the supervision of Dr Bruno Gonçalves. 

Duration: The research fellowship(s) will have the duration of 1 month. It’s expected to begin in 1st September 
2021, the contract is not renewable. 

Monthly maintenance allowance: According to the values for Research Fellowships awarded by FCT in Portugal 
(http://www.fct.pt/apoios/bolsas/valores), the amount of the monthly maintenance allowance is €446.12, being 
the payment method an option of the Fellow by Wire Transfer/Check. 

Selection methods:The selection methods to be used will be as follows: curricular evaluation 100% 

Composition of the selection Jury: Doutor Bruno Gonçalves (ist24515), Prof Luis Oliveira e Silva (ist13387), Prof 
Horácio Fernandes (ist12916) 

Announcement/ notification of the results: The final evaluation results will be communicated to all applicants by 
email. 

Deadlines and procedures of complaint and appeal. A complaint may be lodged from the final decision within 15 
working days, or an appeal to the Executive Board of IST-ID within 30 working days, both counted from the 
respective notification 

Application deadline and formalization: The call is open from 13 until 19 August 2021. 

It is mandatory to formalize applications with the submission of the following documents: i) B1 Form – Fellowship 
application (https://ist-id.pt/concursos/bolsas/  ); ii) Curriculum Vitae; iii) academic degree certificate, where 
applicable; iv) proof of enrollment at an academic degree course or at a course that does not award an academic 
degree; v) motivation letter; vi) declaration on honour that the applicant does not exceed with this contract, 
including the possible renovations, an accumulated period of one year in this type of studentship, continuously or 
with interruptions, and has not held any other fellowship directly  or indirectly funded by FCT.  



 

Applications must be submitted to the email: carmo@ipfn.ist.utl.pt  

 


