Detail of a plot showing the combined signals of
gravitational waves detected by the twin LIGO
observatories at Livingston, Louisiana, and

Hanford, Washington. Original image by Ligo.
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Cover image: Detail of a simulation of a lead
wn collision in ALICE. Image by CERN.
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INTRODUCTION

“A DIFFERENT BREED

OF PEOPLE"

I have the pleasure of bringing to you the 2016-
2017 biennial report of the Department of Physics
(DF) of Instituto Superior Técnico (IST).

The DF was created in 1978 from the so-called
“Physics Section”, which had the responsibility

of ensuring solid knowledge of basic sciences to
IST students, in a key-support to all engineering
courses. In the 80s, the DF reinforced its teaching
activities by creating very successful undergra-
duate and post-graduate degrees in Engineering
Physics and in Physics, and since that decade it
has also intensified its formal collaboration with
major international scientific and technologi-

cal research institutions, such as the European
Organization for Nuclear Research (CERN),

the Joint European Torus (JET) and the Inter-
national Thermonuclear Experimental Reactor
(ITER), the Integrated Initiative of European
Laser Research Infrastructures (Laserlab-Europe)
and the Extreme Light Infrastructure (ELI), the
European Southern Observatory (ESO) and the
European Space Agency (ESA).

These actions were decisive to assert the DF
excellence in training and scientific activities,

at both national and international levels. This
excellence leverages on our students, recruited
among the brightest minds in high-schools, and
faculty, composed by scientists whose interests
span a wide spectrum in science, engineering
and technology, ranging from fundamental and
theoretical research, for understanding the laws
of the Universe, to applied research for answering
industrial challenges.

The DF is organized internally in scientific
areas, cach faculty member belonging to one of
these areas: (1) Astrophysics and Gravitation; (ii)
Condensed Matter and Nanotechnologys (iii)
Interdisciplinary Physics; (iv) Particle Physics and
Nuclear Physics; (v) Plasmas, Lasers and Nuclear
Fusion. The area of Interdisciplinary Physics
comprises the subfields of Energy, Earth Scienc-
es, Dynamic Systems and Biomedical. Most of
the faculty are integrated in the research units
associated with the DF: Centre for Astrophysics

and Gravitation (CENTRA), Centre for Natural
Resources and Environment (CERENA), Centre
for Nuclear Sciences and Technologies (C2TN),
Centre of Physics and Engineering of Advanced
Materials (CeFEMA), Centre for Theoretical
Particle Physics (CFTP), INESC - Microsystems
and Nanotechnologies (INESC-MN), Institute
for Plasmas and Nuclear FFusion (IPFN) and
Laboratory of Instrumentation and Experimental
Particle Physics (LIP).

The DF coordinates MSc and PhD degrees in
Engineering Physics and in Physics, hosting more
than 350 students in the integrated Master’s
Programme in Engineering Physics  MEFT) -
ranked first (2016/2017) or second (2017/2018) in
the list of master’s degrees demanding the highest
selection mark in Portugal - and about 70 students
on the PhDs Programmes in Engineering Physics
and Physics. Our reputation allows us to attract
the best national undergraduate students for
MEFT and many excellent international graduate
students for the PhD courses. The latter courses

Prof. Luis Lemos Alves, president of
the DF/IST. Image by Técnico Lisboa.

are also anchors for several international and
FCT (Fundagéo para a Ciéncia e a Tecnologia)
Doctoral Programmes: International Doctorate
in Fusion Science and Engineering Erasmus
Mundus Fusion-DC, Advanced Programme in
Plasma Science and Engineering (APPLAuSE),
Doctoral Programme in the Physics and Mathe-
matics of Information: Foundations of Future
Information Technologies (DPPMI), Interna-
tional Doctorate Network in Particle Physics,
Astrophysics and Cosmology (IDPASC) and
Advanced Integrated Microsystems (AIM). The
DF is also responsible for teaching 25 curricular
units in Fundamental Physics to more than 2000
engineering and architecture students every year,
in Alameda and Taguspark IST Campi, and for
participating in the Scientific Committee of the
Masters’ degrees in Energy Engineering and
Management (MEGE) and in Biomedical Engi-
neering (MEBiom).

We have always adopted a distinctive and ad-
vanced approach when interacting with our stu-
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dents of all cycles, promoting a close relationship
between teaching and research activities, carefully
designing study programmes delivered by physi-
cists who are leaders in their fields. The combina-
tion of groundbreaking research and outstanding
students leads to excellent academic results and
promising employment prospects, with relevant
scientific, technological and societal outcomes.

In the biennial 2016-2017 the DF has pursued
the path towards consolidating its influence and
visibility, both internally and externally, also
preparing a prospective route for its sustained
development. To this end, we have continued
implementing the career plan of IST, by opening
faculty positions for recruitment or promotion
as to allow the renewal of human resources in
a critical responsible way; we have welcomed
the Committee of Visit of the DF, engaging the
follow up of the recommendations issued, namely
promoting an internal discussion to define the
strategic development plan of DF that will frame
our mission and vision; we have created and
deployed internal regulation and actions for
monitoring the activity of assistant professors
during probationary period; we have launched
the initiative Distinguished Visiting Professor DE,
to temporarily hire external faculty members
that hold excellent C'Vs; we have opened a call
for the recruitment of a high-level technician, to
support the operation of the teaching laboratories
of MEF'T; we have implemented the curric-
ular restructuration of MEFT and our PhD
Programmes, approved in 2016 by the Agéncia

para a Avaliagido e Acreditagao do Ensino Superior.
Concomitantly, we have started analysing the
experimental teaching in MEFT, also preparing
the process of requalifying the corresponding
experimental infrastructures; we have promoted
and/or participated in an analysis of teaching
activities at IST, also aiming the restructuration
of the Bolonha model; we have pursed/created
many communicational initiatives, partly inte-
grated in the celebration of the 30th anniversary
of MEFT that took place in 2017, nurturing our
responsibility in public outreach with impact in
thousands of high-school students and teachers,
benefiting from the invaluable and growing col-
laboration of our students and our alumni.

The DF is mostly the people composing it, living
it and educated from it: the professors, perma-
nent and invited, the teaching collaborators, the
technical and administrative staff, the under-
graduate and graduate students of MEFT and
our PhD Programmes, the students’ association
Nicleo de Fisica do 1ST (NFIST) and the alumni
network of MEFT.

All these people are “a different breed of people”,
striving to explore innovative ideas and directions
in science, technology and education, fostering
creative thinking in every-day life, highly-com-
mitted to our students in the mission of providing
both solid fundamental knowledge and a fascina-

tion with the unknown driving to new discoveries.

Welcome to the Department of Physics.

Professor Luis Lemos Alves
President of DEF/IST

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

DEPARTMENTAL

ACTIVITIES

In the biennial of 2016-2017, the Department of
Physics carried out various actions covering its
different fields of activity.

Strategic actions

Prepared the auto-evaluation report, for analysis
by the Committee of Visit (COV).

Organized the visit on-site of the COV.

Engaged in various initiatives, following the 2016
report of the COV:

* Started preparing the Development Strategic
Plan of DF, including an internal strategic
analysis by the larger scientific areas and an
external strategic analysis of the scientific
area of Interdisciplinary Physics.

» Appointed a think-tank for analysing the
experimental teaching of the Master’s in En-
gineering Physics (MEFT), and for starting
the process of requalifying the corresponding
experimental infrastructures (in terms of
equipment and facilities).

Human resources

Implemented at DF the career plan of IST, by
opening calls for several recruitment/promo-
tion positions: two full professors, one in double
appointment with the Department of Nuclear
Science and Engineering; five associate profes-
sors, two principal investigators, two assistant
professors, one assistant investigator.

Launched the initiative Distinguished Visiting
Professor DF, welcoming Professor Heinrich
Hoerber in 2017.

Created and deployed internal regulation and
actions for monitoring the activity of assistant
professors during probationary period.

Opened a call for the recruitment of a high-level
technician, to support the operation of the teach-
ing laboratories of MEFT.

Teaching

Coordinated several courses, with implementation
of the curricular restructuration approved in 2016



by the Agéncia para a Avalia¢do ¢ Acreditacdo do
Ensino Superior (A3ES):

* Integrated Master’s Programme in Engi-
neering Physics (MEFT);

* Doctoral Programme in Physics (DP);

* Doctoral Programme in Engineering
Physics (DEP).

Coordinated 25 curricular units in Fundamental
Physics at IST (Mechanics and Waves - MO, Elec-
tromagnetism and Optics - EO, Thermodynamics
and the Structure of Matter - TEM, Physics for
the Integrated Master’s programme in Architec-
ture), taught to more than 2000 students of various
Engineering Degrees every year in Alameda and
Taguspark IST Campi.

Prof Ana Branquinho in a laboratory class of Mechanics
and Waves. Image by Débora Rodrigues/ Técnico Lisboa.

Engaged and promoted an analysis of the teaching
activities (programs, evaluation, methodologies,
bibliography...) in the curricular units of Funda-
mental Physics at IST:

* Appointed coordinators for work-groups with

MO, EO and TEM;

* Appointed a coordinator for the specific ana-
lysis of the experimental component with the
previous courses;

* Promoted brainstorm meetings with the coor-
dinators of the different courses of IST;

* Organized an on-line database for Problems
of Fundamental Physics (e-ProF)

Participated in the Scientific Committee of the
Master’s programme in Energy Engineering and
Management (MEGE).

Participated in the Scientific Committee of the
Master’s programme in Biomedical Engineering

(MEBiom).

Organized the teaching duties of the 80 members
of DF, for the Ist, 2nd and 3rd cycle courses under
the responsibility of the department.

Management

Improved the communication and the administra-
tive workflow at DF.

Prepared and approved the budget of DF.

Prepared internal regulation for the organization
of teaching duties, the calendar for the procedures
related to sabbatical leaves, and the monitoring of
the activity of assistant professors during proba-
tionary period.

Developed informatic tools for the support of ma-
nagement activities.

Infrastructures

Created the Room for Advanced Training (Sala de
Formagao Avangada), a dedicated room to welcome
the teaching of 2nd and 3rd cycle courses targeting
a reduced number of students.

Invested in the reequipment of the DF Laborato-
ries at Taguspark.

Maintained the Multimedia Room of the DF, for
the production of videos and MOOCs.

International relations
Signed new ERASMUS protocols, aiming attract-

ing more Portuguese and international students for
MEFT and the PhD programs.
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Fostered new collaborations and protocols with
various institutions, national and international, for
technological and scientific cooperation and for the
exchange of students. Detailed information is given
in the sites of the Scientific Areas.

Communication and image

Pursued and created various communicational
initiatives (in 2017, partly integrated in the cele-
bration of the 30th anniversary of MEFT), in a
permanent effort for increasing the status and the
visibility of DF and its training actions, inside and
outside IST, in a collaboration effort involving the
Executive Commiittee, the Coordination of MEFT,
the DF staff, the students of MEFT (also through
the corresponding students’ association - the MNicleo
de Fisica do IST, NFIST), and the alumni network of
MEFT. These activities will be detailed in part 6 of
this report:

e Colloquia of the DF
e IST day - Keep In Touch

* MEFT: Challenging the limits
of science and technology

* MEFT: Extending the limits
of science and technology

* Physics Tech-Day

* Newtonmas (including an IST
Distinguished Lecture)

* Facebook Physics@Técnico

* DF biennial report 2016-2017
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ORGANIZATION AND
RESPONSIBILITIES oF
THE DEPARTMENT

President of the department
Luis Lemos Alves

Executive committee
Luis L. Alves, President,
Human resources and horizontal teaching

Susana Freitas,
Vice-President for connection to enterprises,
research platforms and alumni

Joao Mendanha Dias,
Vice-President for general affairs,
spaces and budget

Filipe Mendes,
Vice-President for teaching activities
and information systems

Pedro Abreu,
Vice-President for communication and image

Representative of the DF in Taguspark
Anténio Ferraz

Course coordinators

Master’s Programme in Engineering Physics (MEFT):

Vasco Guerra, Coordinator
Filipe Joaquim, Vice-Coordinator

Doctoral Programme in Physics (DP):
Horéacio Fernandes, Coordinator

Doctoral Programme in Engineering
Physics (DEP):
Horéacio Fernandes, Coordinator

Coordinators of scientific areas
Astrophysics and Gravitation (AG):
José Sande e Lemos

Condensed Matter and Nanotechnology (FMCN):
Pedro Brogueira

Interdisciplinary Physics (FI):
Rui Dilao

Particle and Nuclear Physics (FPFN):
Jorge Romao

Plasma Physics, Lasers and Nuclear Fusion (FPLFN):

Luis Oliveira e Silva

Responsible for the tutoring program
Vasco Guerra

Mobility coordinator
Vasco Guerra

MEFT scientific committee
José Sande e Lemos
Ana Mourao
Horacio Fernandes
Joao Pedro Bizarro
Jorge Romao
Teresa Pena

Rui Dilao

Joana Sa

Pedro Brogueira
Pedro Sacramento

Scientific committee

of the PhD in Physics
Jorge Romao (FPFN)

Mario Pimenta (FPFN)

José Sande e Lemos (AG)
Luis Lemos Alves (FPLFN)
Luis Oliveira e Silva (FPLFN)
José Luis Martins (FMCN)
Vitor Rocha Vieira (FMCN)

Scientific committee of the PhD
in Engineering Physics

José Sande e Lemos (AG)

Mario Pimenta (FPFN)

Luis Lemos Alves (FPLFN)

Pedro Brogueira (FMCN)

Vitor Rocha Vieira (FMCN)

Permanent strategic committee
Luis Lemos Alves (PCA), FPLFN
José Sande e Lemos (PCA), AG
Jorge Romao (PCA), FPFN

Mario Pimenta (PCA), FPFN

Pedro Brogueira (PCA), FMCN
Horacio Fernandes (PAS), FPLFN
Ana Mourao (PAS), AG

Pedro Sebastiao (PAS), FMCN

Rui Dilao (PAX), I1

Scientific and pedagogic council
Luis Lemos Alves (President DF)

Susana Freitas (Vice-president DF)

Jodao Mendanha Dias (Vice-president DF)
Luis Filipe Mendes (Vice-president DF)
Pedro Abreu (Vice-president DF)

José Sande Lemos (Coordinator AG)
Pedro Brogueira (Coordinator FMCN)
Jorge Romao (Coordinator FPFN)

Luis Oliveira e Silva (Coordinator FPLFN)
Rui Dildo (Coordinator FI)

Ana Mourao (representative CENTRA)
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Mario Pimenta (Representative LIP)

Diana Leitao (Representative INESC-MN)
Jodo Paulo Silva (Representative CFTP)

Bruno Gongalves (Representative IPFN)

Pedro Sebastido (Representative CeIFEMA)
José Marques (Representative G2TN)

Maria Joao Pereira (Representative CERENA)
Vasco Guerra (Coordinator MEFT)

Horacio Fernandes (Coordinator DP and DEP)
Jodo Pedro Conde (Coordinator MEBiom)
José Falcao de Campos (Coordinator MEGE)
Antoénio Ferraz (Representative DF in TagusPark)

Representative of the DF in MEGE
Filipe Mendes

Representative of the DF in MEBiom
Patricia Gongalves

Responsible for the e-learning platform
of the DF
Samuel Eleutério

Responsible for equivalence processes
in the DF
Pedro Bicudo

Responsible for teaching laboratories
of the DF in campus Alameda
Jodao Mendanha Dias

Responsible for teaching laboratories
of the DF in Campus TagusPark
Jodo Carlos Fernandes

Responsible for DEMO laboratory of the DF

Ana Mourao



INTRODUCTION

THE DEPARTMENT

IN NUMBERS

o1

Permanent faculty

353

Students enrolled in MEFT,

of which 80% are male and 20% are female

2200+

Students enrolled

in various IST undergraduate programmes

S

Scientific areas of expertise

602

Scientific publications

11

Administrative & technical staff’

69

Students enrolled in the doctorate programmes,

of which 85% are male and 15% are female

17

Honours/awards

for pedagogical achievements

8

Leading research units

2

Books

14

Teaching labs

2

High-performance

computing clusters

2

IST distinguished lectures

138

Seminars

28

Colloquia
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20

Conferences, workshops, schools

180 +

Outreach activities

(including outreach seminars at schools)

4

International masterclasses

2

Physics olympiads
(regional)
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EDUCATION

Obsora
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ENGINEERING PHYSICS:
BOOSTING THE FUTURE

The Maste
Técnico (MEFT) is a 5-year programme that com-

Programme in Engineering Physics at
bines uniquely Physics, Engineering and Advanced
Technologies into a single and coherent training.

Talent that comes in

Every year, 60 new students enrol into the programme
for the first time. To access the Master programme
students needed a mark of 185.3/200 in the applica-
tion to University, the second highest in the country
in all domains. The continuous flow of highly talen-
ted and motivated students, among the very best of

their generation, is a major asset of MEFT.

Talent that goes out

The average mark in the first 3 years (Bachelor) is
15.9/20, while in the last 2 years (Master) is 16.3/20.
The employment rate 6 months after the completion
of MEFT officially reported is 100.0%. The Engi-
neering Physics programme is designed to generate
innovators, out-of~the-box thinkers who are able to
address challenges in the knowledge frontier deter-
mining investments crucial to the society, in domains
where Physics and Engineering are linked together.
The graduates work in areas such as energy, environ-

ment, health systems and biomedicine, financial

services and research, organization and visualization
of information, communications, interconnectivity

and computation.

The scientific value

In its already 30 years tradition of quality, constant
update, and internationalization, the Engineering
Physics Master’s programme gives graduates an in
depth training on science, mathematics and engi-
neering concepts, while promoting critical reasoning
and independent thought.

The societal value

The training has a threefold mission:

To create human capital with the capacity to
recognize, innovate and solve problems critical
to society.

To renew generations of scientists and uni-
versity faculty staff'in areas of international
scientific interest and investment, as Particle
and Nuclear Physics, Physics of Matter under
Advanced Mate-
trophysics.

extreme conditions, Laser:
rials, Space Science and

To train generations of entrepreneurs for lead-
ership that adapt well to the acceleration of the
scientific and technological development and
are able to work at the frontiers of knowledge,
as well as of consultants/auditors of pr

risk situations.

The dream

The training makes real the vision that material,
economical, human and social progress can be
achieved by the understanding and the manipu-
lation of matter - not only at the macroscopic and
human scale, as in the scientific and industrial
revolutions of the XVII, XVIII and
ries, but also at the scale of the atomic nucleus and

X centu-

electrons in the atoms and molecules, reached by
of the XX
century, and certainly, in the XXI century, also at

the Quantum Mechanics revoluti

the large scale of the distant and unknown parts
of the Universe.

Vasco Guerra and Filipe Joaquim,
MEFT Coordination, July 2018
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MEFT training: 1st cycle
(Before Sept. 2017/After Sept. 2017)

1st year

THE MEFT

Mechanics and Waves/Mechanics and Relativity

CURRICULUM

Linear Algebra

Differential & Integral calculus I

Laboratory of Basic Physics/
Introductory Experimental Physics

2nd year
1st semester
Computational Mechanics

Complex Analysis and Differential Analysis

Laboratory of Oscillations and Waves/
Laboratory of Mechanics, Oscillations and Waves

Thermodynamics and Structure of Matter/
Physical Thermodynamics

Option A: Computational Physics or
Microprocessors/ Computational Physics

3rd year

1st semester

Mathematical Techniques in Physics/
Stll from the video “Engineering Physics@,1écnico™ by Physics of Continuous Media

Sonat Duyar by Sonat Duyar (New Light Pictures).
Quantum Mechanics I

Laboratory of Atomic Physics/
Laboratory of Atomic Physics and Radiation

MEFT is sustained by scientific research units car-  of the Earth, Dynamical Systems, Biomedical Appli- Optics and Radiation Physics/(none)

rying out their investigation in the following areas:  cations). A new MEFT curriculum was introduced

Astrophysics and Gravitation; Plasma Physics, in September 2017, to make it simultaneously more Classical Electrodynamics

Nuclear Fusion and Lasers; Nuclear and Particle flexible and organised.

Physics; Condensed Matter Physics and Nanotech- Option B: Physics of Continuum Medium Systems
nology; Interdisciplinary Physics (Energy, Physics or General Electronics/Option 1: Mathematical

Techniques in Physics or Electronics

22
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2nd semester

General Mechanics/Oscillations and Waves
Chemistry

Differential & Integral Calculus Ii

Digital Systems

Workshop Laboratory/Technological Laboratory

2nd semester
Analytical Mechanics

Probabilities and Statistics

Circuits Theory and Fundamentals of Electronics

Laboratory of Electromagnetism
and Thermodynamics

Electromagnetism and Optics/Electromagnetism

2nd semester

Laboratory of Advanced physics/
Advanced Experimental Physics

Management
Laboratory of Advanced physics

Statistical Physics

Solid State Physics

Option C: Quantum Mechanics IT or Electronic
Instrumentation/Option 2: Quantum Mechanics II
or Microcontrollers



EDUCATION

MEFT training: 2nd cycle (Before Sept. 2017)

Core training
Management in Science and Technology, Quantum
Optics and Lasers, Plasma Physics, Particle Physics.

Engineering track
Data Acquisition Systems, Nanotechnology and
Nanoelectronics, Energy Technology.

Physics track . . Engineering and physics track options
Condensed Matter Physics, Nuclear Physics, Rela- From the list of 37 curricular units proposed
tivity and Cosmology, Gomplements of Quantum by the Scientific Areas of the DF

Mechanics

MEFT Training: 2nd Cycle (After Sept. 2017)

N

4
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Any curricular unit with 6 to 7.5 ECTS credits,
from the list of 37 curricular units offered by the
Scientific Areas of the DF, or from another inte-
grated Master programme, another Bologna
Master programme, or from an Advanced Studies
Diploma programme.

Website

https://fenix.tecnico.ulisboa.pt/cursos/meft

Coordination

Profs. Vasco Guerra and Filipe Joaquim

N
o
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PHYSICS FOR OTHER
IST COURSES

Curricular units of fundamental physics

The DF has the outstanding responsibility of teaching  (MO), Electromagnetism and Optics (EO), Thermo-

the general courses of Fundamental Physics to the dynamics and the Structure of Matter (TEM) and
Ist cycle of all Engineering courses of IST. In total, Physics, distributed among 18 courses as indicated
this mission corresponds to a teaching workload in in the table below.

25 Curricular Units (CU) of Mechanics and Waves

26

Other curricular units for IST courses
other than MEFT

The DF has also the responsibility of teaching
the following CUs to the Master’s programme in
Biomedical Engineering (MEBiom) and to the

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

Master’s programme in Energy Engineering and
Management (MEGE), in the latter case divided by
specialization field.

N

7
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PHD IN PHYSICS

Coordinator

Horacio Joao Matos Fernandes

Scientific commitee

Jorge Manuel Rodrigues Crispim Romao
Mario Joao Martins Pimenta

José Pizarro de Sande e Lemos

Luis Paulo da Mota Capitao Lemos Alves
Luis Miguel de Oliveira e Silva

José Luis Rodrigues Julio Martins

Vitor Joao Rocha Vieira

Objectives

The PhD Programme in Physics is designed to pro-
vide advanced knowledge and research capabilities
in at least one of the scientific areas in which the
Physics Department is organized. It basically aims
at preparing researchers for autonomous research
and development activities in the broad domain of
Physics in order to become research scholars in an
academic or industrial environment.

Organization

In the first year the PhD candidates follow a plan

of studies with 4 advanced courses. After the first

year all activity is devoted to research in prepara-
tion of the PhD thesis under the scientific supervi-
sion of a faculty member. The duration of the PhD
1s typically 3,5 to 4 years.

Scientific areas

1. Particle and Nuclear Physics

i1. Plasma Physics, Lasers and Nuclear Fusion

111. Condensed Matter Physics and Nanotechnology
iv. Astrophysics and Gravitation

v. other Physics’ areas

28

Associated research units
Centro de Fisica Tedrica de Particulas (CFTP)

Laboratorio de Instrumentacao e Fisica
Experimental de Particulas (LIP)

Instituto de Plasmas e Fusdo Nuclear (IPFN)

Centro de Fisica e Engenharia de Materiais
Avancados (CeFEMA)

Instituto de Engenharia de Sistemas e Computadores
- Microsistemas e Nanotecnologias (INESC-MN)

Centro Multidisciplinar de Astrofisica
(CENTRA)

Centro de Ciéncias e Tecnologias Nucleares
(C2TN).

FCT PhD programmes supported

by the PhD in physics

Advanced Programme in Plasma Science
and Engineering (APPLAuSE)

Doctoral Programme in Physics and
Mathematics of Information (DP - PMI):
Foundations of Future Information Technologies
Doctoral Programme in Particle Physics
Astrophysics and Cosmology

(IDPASC - Portugal)

These programmes have their own
PhD fellowships.

Number of registered students

34

Employment

The PhD programme in Physics form highly quali-
fied researchers to work in national and internatio-
nal scientific centres, research laboratories, in the
industry or in public or private service.

Our graduates will be able to work in large Eu-
ropean institutions of research and technological

development such as:

* FEuropean Organization for Nuclear
Research (CERN)

* European Southern Observatory (ESO)
* FEuropean Space Agency (ESA)

 Joint European Torus (JET)

* International Thermonuclear

Experimental Reactor (ITER)

The PhD graduates in Physics can also follow an
academic career as professors at universities or at
any other school of higher education.
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The INESC-MN Spintronics and Magnetic Biosensor group
organized a reflection day which included the revision of scien-
tific actiities and career plans. Image by INESC-MN.

Collaborations with foreign institutions
Universidad Valencia (Spain)

Consejo Superior de Investigaciones Cientificas -
CSIC, Madrid (Spain)

Saclay Nuclear Research Centre - CEA (France)
Université de Paris (France)

Ecole Polytechnique Fédérale de Lausanne - EPFL
(Switzerland)

University Tokyo (Japan)

Imperial College (UK)

Oxford University (UK)

Cambridge University (UK)

Massachusetts Institute of Technology - MI'T (USA)
Princeton University (USA)

University of California, Los Angeles - UCLA (USA)

29



EDUCATION

PHD IN ENGINEERING

PHYSICS

Coordinator

Horacio Joao Matos Fernandes

Scientific commitee

José Pizarro de Sande e Lemos

Mario Joao Martins Pimenta

Luis Paulo da Mota Capitao Lemos Alves
Pedro Miguel IFélix Brogueira

Vitor Joao Rocha Vieira

Objectives

The PhD Programme in Engineering Physics

is designed to provide advanced knowledge and
research capabilities into subjects involving phys-
ical engineering applications, such as advanced
experimental techniques of plasmas physics, intense
lasers, optics, nanotechnologies and nuclear and
particle physics. Emphasis is also given to data ac-
quisition systems, real time control measurements,
instrumentation for plasmas and nuclear physics,
and micro and nano-fabrication techniques.

Organization

In the first year the PhD candidates follow a plan of
studies with 4 advanced courses. After the first year
all activity is devoted to research in preparation

of the PhD thesis under the scientific supervision

of a faculty member. The duration of the PhD is
typically 3.5 to 4 years.

Scientific areas

1. Particle and Nuclear Physics

ii. Plasma Physics, Lasers and Nuclear Fusion

ii1. Condensed Matter Physics and Nanotechnology
iv. Astrophysics and Gravitation

v. other Physics’ areas
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Associated research units
Centro de Fisica Teoérica de Particulas (CFTP)

Laboratorio de Instrumentacao e Fisica
Experimental de Particulas (LIP)

Instituto de Plasmas e Fusao Nuclear (IPFN)

Centro de Fisica e Engenharia de Materiais
Avancados (CeFEMA)

Instituto de Engenharia de Sistemas e Computadores
- Microsistemas e Nanotecnologias (INESC-MN)

Centro de Ciéncias e Tecnologias Nucleares
(C2TN).

FCT PhD programmes supported

by the PhD in Engineering Physics

Advanced Programme in Plasma Science
and Engineering (APPLAuSE)

Doctoral Programme in Physics and
Mathematics of Information (DP - PMI):
Foundations of Future Information Technologies

Doctoral Programme in Particle Physics

Astrophysics and Cosmology
(IDPASC - Portugal)

Doctoral Programme in Advanced Integrated
Microsystems (AIM)

These programmes have their own
PhD fellowships.

Number of registered students
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Employment
The PhD Programme in Engineering Physics form
highly qualified researchers to work in national and
international Research & Development offices of
industrial enterprises such as:

* EDP Renovaveis (Portugal)

* LusoSpace (Portugal)

* Lertech (China)

* Picosense (USA)

* Nordiko (UK)

* AIXTRON AG (Germany)

* Fusion for Energy F4E (Spain)
Our graduates will also be able to work in the great
European institutions of research and technological

development:

* European Organization for Nuclear

Research (CERN)
* European Southern Observatory (ESO)
* European Space Agency (ESA)
* Joint European Torus (JET)

e International Thermonuclear

Experimental Reactor (ITER).
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Collaborations with foreign institutions
Universidad Valencia (Spain)

Consejo Superior de Investigaciones Cientificas -

CSIC, Madrid (Spain)
Saclay Nuclear Research Centre - CEA (France)
Université de Paris (France)

Ecole Polytechnique Fédérale de Lausanne - EPFL
(Switzerland)

University Tokyo (Japan)

Imperial College (UK)

Oxford University (UK)

Cambridge University (UK)

Massachusetts Institute of Technology - MI'T (USA)
Princeton University (USA)

University of California, Los Angeles - UCLA (USA)
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DOCTORAL THESES

March 1, 2016

Neutron dosimelry and spectromelry studies

for radiological protection using the n_TOF
spectrometer at CERN

Student: Silvia da Costa Frias Barros
Supervisor: José Pedro Miragaia Trancoso Vaz
Co-supervisors: Isabel Maria Ferro Pereira
Gongalves e Lidia dos Santos Ferreira

March 14, 2016

Towards sub-100nm magnetoresistive devices:
Jfrom simulations to applications

Student: Ana Neves Vieira da Silva
Supervisor: Susana Cardoso de Freitas
Co-supervisor: Ricardo Alexandre de Matos
Antunes Ferreira

March 15, 2016

Extragalactic dark matter annihilation signals
and halo substructure properties

Student: Maria de Los Angeles Moline
Supervisor: Sergio Palomares Ruiz
Co-supervisor: David Emanuel da Costa

March 18, 2016

Design, construction, characterization and bilateral
comparison of an avr-kerma cavity standard
Student: Margarida Isabel Camacho Caldeira
Supervisor: Carlos Manuel Azevedo

de Sousa Oliveira

Co-supervisors: Jean-Marc Bordy

e Lidia dos Santos Ferreira

April 10, 2016

Tuming studies on Scintillator - silicon photomultiplier
based photon detection system

Mythra Varun Nemallapudi

Supervisor: Jodo Manuel Coelho dos Santos Varela
Co-supervisor: Etiennette Auffray Hillemanns

June 27, 2016

Tomaography of the East African Rift System

wn Mozambique

Student: Ana Lucia das Neves Aratjo da Silva
Domingues Alves

Supervisors: Jodo Filipe de Barros Duarte Fonseca
e Ana Margarida Godinho Ferreira
Co-supervisor: Gerald Roberts
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July 1, 2016

Fundamental fields around compact objects:

Massive spin-2 fields, Superradiant instabilities

and Stars with dark matter cores

Student: Richard Pires Brito

Supervisor: Vitor Manuel dos Santos Cardoso
Co-supervisor: Paolo Pani

July 7, 2016

Search for a charged Higgs boson in taunu and

th decays in proton-proton collisions at sqrt(s)=7

and 8 TeV with the CMS detector

Student: Pietro Vischia

Supervisor: Jodo Manuel Coelho dos Santos Varela
Co-supervisor: Michele Gallinaro

July 8, 2016

Transverse momentum dependent parton

distribution functions through SIDIS and

Drell-Yan at COMPASS

Student: Marcia Margarida Varanda Quaresma
Supervisor: Maria Paula Frazdo Bordalo e Sa
Co-supervisors: Sérgio Eduardo de Campos Costa
Ramos e Catarina Marques Quintans

July 25, 2016

Analysts of near relativistic protons and

electrons in solar events using the HI-SCALE

and EPAM instruments

Student: Jorge Bruno Soares de Sousa Morgado
Supervisor: Patricia Carla Serrano Gongalves
Co-supervisor: Dalmiro Jorge Filipe Maia

October 21, 2016

Diode-pumped solid-state lasers for optical

parametric amplification pumping

Student: Celso Manuel de Figueiredo Paiva Joao
Supervisor: Gongalo Nuno Marmelo Foito Figueira

December 7, 2016

Search _for direct stau pair production

at 8 TeV with the CMS detector

Student: Cristovao Beirdo da Cruz e Silva
Supervisor: Jodo Manuel Coelho dos Santos Varela

Co-supervisors: Pedrame Bargassa
e André David Tinoco Mendes

March 2, 2017

Plasma rotation in JET and Tore Supra Tokamaks
Student: Joao Miguel Dias Pereira Bernardo
Santiago David Armando Reyes Cortes
Supervisor: Jodao Pedro Saraiva Bizarro

March 9, 2017

Toroidal momentum transport in_fusion plasmas:
experimental evidence of the momentum pinch
Student: Jorge Miguel de Sousa Ferreira
Supervisor: Jodao Pedro Saraiva Bizarro

April 6, 2017

Numerical and experimental characterization
of beams of negative 1ons and nvestigation

on strategies for beam efficiency improvement
Student: Carlo Baltador

Supervisors: Piergiorgio Sonato

e Horacio Joao Matos Fernandes
Co-supervisor: Gianluigi Serianni

April 6, 2017

Advanced tools for three-dimensional modeling
and control of thermonuclear fusion devices
Student: Leonardo Pigatto

Supervisors: Paolo Bettini

e Bernardo Brotas de Carvalho
Co-supervisor: Tommaso Bolzonella

April 6, 2017

GPGPU application in_fusion science
Student: Tautvydas Jeronimas Maceina
Supervisors: Paolo Bettini

e Bernardo Brotas de Carvalho

May 4, 2017

Measurement of the longitudinal profile of cosmic ray
avr-showers at the Pierre Auger Observatory

Student: Francisco Gongalves Dias Cardoso Diogo
Supervisor: Sofia Andringa Dias

Co-supervisor: Mario Jodo Martins Pimenta
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May 5, 2017

Characterization, optimization and
applications of coherent XUV sources
Student: Swen Erich Kiinzel
Supervisor: Marta Leitdo Mota Fajardo

June 6, 2017

Quantum transport and spatial search by
quantum walk in the presence of disorder
Student: Leonardo Filipe Gongalves Novo
Supervisor: Yasser Rashid Revez Omar

June 14, 2017

Symmetries of flavour democracy,

Jermion masses and mixing

Student: Nuno Miguel Pinto Figueiredo
Raimundo Ribeiro

Co-supervisor: Gustavo Castelo Branco

July 5, 2017

Annealing-free AlOx magnetic tunnel
Junction sensors

Student: Simon Christian Knudde
Supervisor: Susana Cardoso de Freitas

July 20, 2017

Study of the influence of Al content on optical
activity and lattice site location of rare earth
implanted AlxGal-xN

Student: Maria Isabel Guerreiro Fialho
Supervisor: Eduardo Jorge da Costa Alves

December 7, 2017

Spin structure of the proton at low X and low Q2
Srom the COMPASS experiment at CERN
Student: Ana Sofia da Silva Nunes
Supervisor: Sérgio Eduardo de Campos
Costa Ramos

Co-supervisor: Maria Paula Frazao
Bordalo e Sa
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MASTER THESES

March 1, 2016

Implementation of the prothrombin time

lest in the Spinit® point of care platform
Student: Sofia Rodrigues Vaz

Supervisor: Pedro Miguel Félix Brogueira
Co-supervisor: Jodo Manuel de Oliveira
Garcia da Fonseca

May 4, 2016

Development of a cosmic ray telescope

Student: Bernardo D’Almeida Mauricio do Rosario
Supervisor: Pedro Jorge dos Santos Assis

May 4, 2016

Intermittency and diffusion

n the hodgkin-huxley model

Student: Gaspar Filipe Santos Magalhdes
Gomes Cano

Supervisor: Rui manuel Agostinho Dilao

May 5, 2016

Accurate intraocular lens position

determination in pseudophakic eye

Student: Miguel Joana de Sousa Prata
Supervisor: Jodo Alberto dos Santos
Mendanha Dias

Co-supervisor: Maria Filomena Jorge Ribeiro

May 8, 2016

Design and prototyping of an inverter

_for Dahlander motors

Student: Raben André Soeiro Marques
Supervisor: Horacio Jodo Matos Fernandes

May 19, 2016

Multiagent System Optimization

Student: José¢ Miguel Filipe Antunes
Supervisor: Jodo Manuel de Freitas Xavier
Co-supervisor: Rui Manuel Agostinho Dilao

May 19, 2016

A deep learning assessment of spike detection

with multi-electrodes arrays

Student: Pedro Corréa Pereira Vasco de Lacerda
Supervisor: Adam Raymond Kampff
Co-supervisor: Rui Manuel Agostinho Dilao
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May 25, 2016

Feasibility study and simulation of a high energy
diode-pumped solid-state amplifier

Student: Victor Hariton

Supervisor: Gongalo Nuno Marmelo
Foito Figueira

May 30, 2016

3D map of the distribution of metals in a cell:

applications to the toxicity of nanoparticles

Student: Miguel Serras Vasco

Supervisor: Maria Teresa Ferreira Marques Pinheiro
Co-supervisor: Luis Manuel Cerqueira Lopes Alves

May 31, 2016

Cosmic censorship beyond general relativity:

collapsing charged thin shells in low energy

effective string theory

Student: Pedro Mendes Aniceto

Supervisor: Vitor Manuel dos Santos Cardoso

Co-supervisor: Jorge Miguel Cruz Pereira
Varelas da Rocha

May 31, 2016

Estudo e desenvolvimento de um sistema

computacional de intraday trading auténomo

Student: Sérgio David Vitorino Ramos
Supervisor: Jodo Carlos Carvalho de Sa Seixas
Co-supervisor: Armando M. de Carvalho Nunes

June 3, 2016

Critical behavior in gravitational collapse:
analytical configurations of collapsing

massless scalar wave packets

Student: Rui Manuel de Almeida André
Supervisor: José Pizarro de Sande e Lemos

June 6, 2016

Efeitos do ambuente de radiagdo espacial

em mussdes tripuladas a Marte

Student: Ana Luisa Martins de Carvalho Casimiro
Supervisor: Patricia Carla Serrano Gongalves
Co-supervisor: Jorge Miguel de Brito Almeida
Sampaio

June 6, 2016

Integrated microfluidic platforms for magnetic
separation, mixing, trapping and counting
Student: Andreia Sofia de Lemos Barroso
Supervisor: Susana Cardoso de Freitas

June 7, 2016

Radiation environment and its effects

on the martian surface and underground

Student: Pedro Miguel Silva de Magalhaes
Supervisor: Patricia Carla Serrano Gongalves

Co-supervisor: Maria Luisa Ferreira da Gama
Velho Arruda

June 8, 2016

Design and exploitation of a vorticity probe for turbulence
studes in_fusion devices

Student: Inés Sofia Malhado Henriques
Supervisor: Bruno Miguel Soares Gongalves
Co-supervisor: Carlos Alberto Garcia da Silva

June 14, 2016

Compact ultrafast laser pulse shaping using

chirped volume Bragg gratings

Student: Filipe Ruao Marques Teixeira
Supervisor: Gongalo Nuno Marmelo Foito Figueira

June 14, 2016

Constraining dark mater neutrino emission
using realistic solar models

Student: José Maria Vargas Lopes
Supervisor: Ilidio Pereira Lopes

June 15, 2016

Asteroseismic constraints on asymmelric

dark matter: light particles with an

effective spin-dependent coupling

Student: André Miguel Polvora Martins
Supervisor: Ilidio Pereira Lopes

June 15, 2016

Tomographic determination of emissivity

profiles in the 1STTOK Tokamak

Student: Ciésar Augusto Silva Alves
Supervisor: Horacio Joao Matos Fernandes
Co-supervisor: Pedro Jorge de Paula Carvalho

July 26, 2016

Bosonic stars: scalar and vector field

self-gravitating configurations

Student: Miguel Castilho Soares Duarte
Supervisor: Vitor Manuel dos Santos Cardoso
Co-supervisor: Richard Pires Brito
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July 27, 2016

Sail and rig shape from single images

Student: Ana Sofia Frutuoso Oliveira
Supervisor: Jos¢é Manuel Bioucas Dias
Co-supervisor: Pedro Miguel Félix Brogueira

September 21, 2016

Self-production systems for household electricity

and hot water consumptions

Student: Alejandro Dura Gonzalez

Supervisors: Filipe Mendes and Carlos Santos Silva

October 13, 2016

Superradiance of bosonic fermion condensates
Student: Rodrigo Luis Lourenco Vicente
Supervisor: Vitor Manuel dos Santos Cardoso

October 20, 2016

Modelling chlorine plasmas

Student: Duarte Rogado Nina

Supervisor: Vasco Anténio Dinis Leitao Guerra

October 21, 2016

Energy in general relativity: a comparison

between quasilocal definitions

Student: Diogo Pinto Leite de Braganca
Supervisor: José Pizarro de Sande e Lemos

October 25, 2016

Vacuum polarization solver

Student: Pedro Vidal Cabrita Carneiro

Supervisor: Thomas Emmanuel Aurelien Grismayer
Co-supervisor: Luis Miguel de Oliveira e Silva

October 28, 2016

Comparagdo de métodos de imagem para fins

de radioterapia: estudo comparativo entre

tomografia computorizada e ecografia

Student: Inés Henriques de Carvalho Pino
Supervisor: Maria Esmeralda Ramos Poli
Co-supervisor: Maria Teresa Marques Pinheiro

October 28, 2016

Development of a micro CulnSe2 solar cell
grown by electrodeposition

Student: David Miguel Barata Correia
Supervisor: Diana Cristina Pinto Leitao
Co-supervisor: Sascha Sadewasser

November 4, 2016

Analytical studies of energetic particle

resonances in tokamaks

Student: André Calado Coroado
Supervisor: Paulo Jorge Rodrigues
Co-supervisor: Nuno Filipe Gomes Loureiro
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November 7, 2016

Turbulence and sheared flow in_fusion plasmas
Student: Eduardo José Lascas Neto

Supervisor: Luis Alexandre Mendes Fazendeiro
Co-supervisor: Nuno Filipe Gomes Loureiro

November 8, 2016

Characterization of novel high density

neurophysiological probes using optical

recordings of neural activity

Student: Shane Miguel Lennon Beato

Supervisor: Maria Teresa Haderer de la Pena Stadler
Co-supervisor: Leopoldo Petreanu

November 8, 2016

3-dimensional soft magnetic tactile sensors

Jor the human-friendly robot Vizzy

Student: Tiago Jose Pinheiro Paulino

Supervisor: Susana Cardoso de Freitas
Co-supervisor: José Alberto Rosado dos Santos Victor

November 9, 2016

Desenvolvimento de um protétipo para auxilio

a eficiéncia energélica no setor residencial
Student: Anténio Miguel Lucas Ornelas
Supervisor: Carlos Augusto Santos Silva
Co-supervisor: Luis Filipe Moreira Mendes

November 9, 2016

Nonlinear control of an inverted pendulum

Student: Anténio Samuel Avila Balula

Supervisor: Joao Manuel Lage de Miranda Lemos
Co-supervisor: Horacio Joao Matos Fernandes

November 10, 2016

Newral encoding of motion visual cues in
horizontally sensitive neurons of Drosophila
Student: André Filipe Rodrigues Marques
Supervisor: Rui Manuel Agostinho Dilao
Co-supervisor: Maria Fugenia Chiappe

November 11, 2016

Dilute magnetism in graphene

Student: Frederico Joao Ferreira de Sousa
Supervisor: Eduardo Filipe Vieira de Castro

November 11, 2016

NMR study of the molecular dynamics in
magnetic and non-magnetic ionic liquids
Student: Maria José Jardim Beira
Supervisor: Pedro José Oliveira Sebastiao
Co-supervisor: Carla Isabel Lopes Daniel

36

November 11, 2016

Ribewrro Ciliary structure inspired force

sensor _for robotic platforms

Student: Pedro Manuel Quintela

Supervisor: Susana Cardoso de Freitas
Co-supervisor: Alexandre Jos¢ Malheiro Bernardino

November 14, 2016

Orbital Angular Momentum of photons:

a tool to transmat information

Student: Joao David Ventura Sabino

Supervisor: Gongalo Nuno Marmelo Foito Figueira
Co-supervisor: Paulo Sérgio de Brito André

November 23, 2016

Primordial probe: the oldest star of the galaxy

as a dark matter laboratory

Student: Diogo Alexandre Loureiro Coutinho
Supervisor: Ilidio Pereira Lopes

November 28, 2016

Integration of a concentrating solar thermal system in

an expanded cork agglomerate production line

Student: Anténio Ascengdo Castro

Supervisors: Iilipe Mendes and Jodo Pereira Cardoso

November 30, 2016

Voltage distribution characterization of CIGS solar cells
uttlizing luminescence imaging method

Student: Rani Putri

Supervisors: Filipe Mendes and Nicolaas J. Bakker

December 6, 2016

The influence of irradiance concentration using an asymmelric
reflector on the electrical performance of a PV'T hybrid collec-
tor with standard monocrystalline cells

Student: Joel Nicolas Martinez Lopez

Supervisors: Filipe Mendes and Jodo L. Cima Gomes

January 13, 2017

Relativistic tidal love numbers:

lests of strong-field gravity

Student: Guilherme Martinho dos Santos Raposo
Supervisor: Vitor Manuel dos Santos Cardoso

March 2, 2017

Tuwisted bilayer graphene - electronic

and optical properties

Student: Gongalo Filipe Santos Catarina
Supervisor: Eduardo Filipe Vieira de Castro
Co-supervisor: Nuno Miguel Machado Reis Peres

May 5, 2017

Modelling a solar power tower external recewer

in Engineering Equation Solver

Student: Rita Sofia Fetjao Almeida de Oliveira
Supervisors: Filipe Mendes and Jodo Pereira Cardoso

May 19, 2017

3D magnetic field reconstruction with
magneloresistive sensors

Student: Filipe Masuch Ribeiro Richheimer
Supervisor: Susana Cardoso de Freitas
Co-supervisor: Joao Carlos Azevedo Gaspar

May 19, 2017

High performance magnetic tunnel junctions

_Jor magnetic scanning

Student: Tiago Luis Lourenco da Luz Ventosa
Supervisor: Susana Cardoso de Freitas

May 30, 2017

MEMS integration in microfluidics for biosensing appli-
cations: static cantilever sensor for DNA detection
Student: Pedro Manuel Lourenco Brito
Supervisor: Joao Pedro Estrela Rodrigues Conde
Co-supervisor: Susana Cardoso de Freitas

May 31, 2017

Pattern formation during the growth of Physarum
Student: Joao Bernardo Neves Blanchet Ferreira
Supervisor: Rui Manuel Agostinho Dilao

May 31, 2017

Spin-orbit interaction and chaos in celestial mechanics
Student: Manuel Maria Murteira Barreira da Cruz
Supervisor: Rui Manuel Agostinho Dildao

June 7, 2017

Optimized management of lighting conditions

in spaces with mulliple users

Student: Joao Pedro Pires Martins
Supervisor: Carlos Augusto Santos Silva
Co-supervisor: Luis Filipe Moreira Mendes

June 8, 2017

Design of a solar concentrator

Jor a PV/T Collector System

Student: Daniel Akseli Pereira de Barros
Supervisor: Luis Filipe Moreira Mendes

June 8, 2017

Fabrication of magnetoresistive sensors on plastics
Student: Luis Filipe Guedelha Macedo
Supervisor: Diana Cristina Pinto Leitao
Co-supervisor: Susana Cardoso de Freitas
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June 9, 2017

NMR study of the twist-bend nematic phase
Student: José Pedro Albuquerque de Carvalho
Supervisor: Joao Luis Maia Figueirinhas
Co-supervisor: Carlos Manuel dos Santos
Rodrigues da Cruz

June 14, 2017

Micromagnetic device simulation

Student: Joao Pedro Gomes Moutinho
Supervisor: José¢ Luis Rodrigues Julio Martins
Co-supervisor: Susana Cardoso de Freitas

October 11, 2017

Acoustic black holes and superresonance mechanisms
Student: Sofia Ferro Freitas

Supervisor: Vitor Manuel dos Santos Cardoso

October 16, 2017

Study of a solar photovoltaic system towards

the development of an energy management algorithm
Student: André Palminha Franco da Cruz
Supervisor: Carlos Augusto Santos Silva
Co-supervisor: Luis Filipe Moreira Mendes

October 26, 2017

Sum rules and unitarity in multi-Higgs

doublet models

Student: Miguel Filipe Pedra Bento

Supervisor: Jorge Manuel Rodrigues Crispim Romao
Co-supervisor: Joao Paulo Ferreira da Silva

October 31, 2017

Update of LoKT-B simulation tool with electron
density growth by electron-impact onizations
Student: Duarte Nuno Barreto Gongalves
Supervisor: Luis Capitao Lemos Alves

October 31, 2017

Orbit transfers between Keplerian orbits
Student: Mariana da Silva Fernandes
Supervisor: Rui Manuel Agostinho Dilao

November 2, 2017

Advanced magnetoresistive sensors_for

industrial applications

Student: Tiago Afonso Carocho de Sousa Costa
Supervisor: Susana Cardoso de Freitas

November 2, 2017

Understanding the profitability potential of ancillary service
markets: techno-economic analysis of a hybrid power plant
Student: Charles Alexander Stark, MEGE
Supervisors: Filipe Mendes and Rafael Guédez
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November 2, 2017

Radation sensors based on Ga N microwares
Student: Dirkjan Verhejj

Supervisor: Katharina Lorenz
Co-supervisor: Susana Cardoso de Freitas

November 6, 2017

High-scale neutrino mass degeneracy

wn the two-Higgs doublet model

Student: Bernardo Lopes Gongalves
Supervisor: Filipe Rafael Joaquim

November 7, 2017

Passwe exoskeletons to support human

locomotion - a computational study

Student: Marta Sofia Galrito Pinto

Supervisor: Maria Teresa H. de la Penia Stadler
Co-supervisor: Miguel Pedro Tavares da Silva

November 8, 2017

Development of a new PET detector module with improved
depth of interaction and time of flight capabilities

Student: Ana Rita Matos Borrego

Supervisor: Joao Manuel Coelho dos Santos Varela

November 8, 2017

Preliminary design of the ITER

magnelic diagnostic integrators

Student: André Gongalves Torres

Supervisor: André Cabrita Neto
Co-supervisor: Horacio Joao Matos Fernandes

November 8, 2017

Phenomenology of a single right-handed
neutrino seesaw model

Student: Mariana Henriques de Aratjo
Supervisor: Filipe Rafael Joaquim

November 9, 2017

Impact of proton-proton nuclear reaction

wn the evolution of a post-main sequence star
Student: Gongalo Nuno Marques Andrade
Supervisor: Ilidio Pereira Lopes

November 9, 2017

Phenomenology of trinification models
Student: Joao Fonseca Seabra
Supervisor: Filipe Rafael Joaquim
Co-supervisor: David Emanuel da Costa

November 9, 2017

Reinforcement learning applied to_forex trading

Student: Joao Maria Branco Carapuco
Supervisor: Rui Fuentecilla Maia Ferreira Neves
Co-supervisor: Maria Teresa H. de la Penia Stadler
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November 9, 2017

Radiation hardness assessment of MR

sensors_for space applications

Student: Pedro Filipe Lanca Alves

Supervisor: Susana Cardoso de Freitas
Co-supervisor: Patricia Carla Serrano Gongalves

November 10, 2017

Fast-field cycling nuclear magnetic resonance relaxometer’s
magnet with optimized homogeneily and reduced volume
Student: Pedro Miguel Santos Videira
Supervisor: Duarte de Mesquita e Sousa Pedro
Co-supervisor: José Oliveira Sebastiao

November 10, 2017

Probing hadronic interactions at ultra-high energies
Student: Steven Nolasco Farinha Jardim da Silva
Supervisor: Ruben Mauricio da Silva Conceigao
Co-supervisor: Liliana Marisa Cunha Apolinario

November 13, 2017

Influence of proton bunch and plasma parameters

on the AWAKE experiment

Student: Mariana Azevedo Trocado Moreira
Supervisor: Jorge Miguel Ramos Domingues
Ferreira Vieira

November 13, 2017

Optimazation of graphene deposition conditions

by chemical vapour deposition: impact of temperature
Student: Paulo Alexandre de Carvalho Gomes
Supervisor: Joao Pedro dos Santos Hall de
Agorreta de Alpuim

Co-supervisor: Susana Cardoso de Freitas

November 14, 2017

Neutrino masses in the lefi-right symmetric

model with flavour symmetries

Student: Miguel Pissarra Levy

Supervisor: Filipe Rafael Joaquim Ricardo
Co-supervisor: Jorge Gonzalez Felipe

November 14, 2017

Laser wgnition of a high-pressure

H,/He/0, combustible mixture

Student: Ricardo Joao Grosso Marques Ferreira
Supervisor: José Anténio S. de Figueiredo Rodrigues
Co-supervisor: Mario Anténio Lino da Silva

November 14, 2017

Realistic modelling of vacuum polarization induced light
scattering scenarios in extreme intense fields

Student: Rui Pedro Tourinho Torres

Supervisor: Luis Miguel de Oliveira e Silva
Co-supervisor: Thomas Emmanuel Aurelien Grismayer

November 15, 2017
A mimimal seesaw model for neutrino masses

and the origin of matter

Student: Débora Marques Barreiros
Supervisor: Filipe Rafael Joaquim Ricardo
Co-supervisor: Jorge Gonzalez Felipe

November 15, 2017

Design of optical spectrometers

within RamSERS project

Student: Rui Miguel Oliveira Silva

Supervisor: Jodo Alberto dos Santos Mendanha Dias

November 15, 2017

Constraining magnetic dipole

dark matter through asteroseismology

Student: Martim Proenga da Costa Sousa Branca
Supervisor: Ilidio Pereira Lopes

SEM wmage of plasma treated sugar
cane bagasse. Image by IFPN.

November 15, 2017

Liquid and ordered phases of geometrical
Jrustrated charges - A Monte Carlo study of the
Falicov-Kimball model on the triangular lattice
Student: Miguel Moreira de Oliveira
Supervisor: Pedro Jos¢ Gongalves Ribeiro
Co-supervisor: Stefan Kirchner

November 22, 2017

Study for the computational resolution of conservation equa-
twons of mass, momentum and energy - Application to solar
recetvers in Concentrated Solar Power plants

Student: Giulio Beseghi

Supervisors: Filipe Mendes and Carlos-David Segarra
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PEDAGOGICAL

HONOURS & AWARDS

Professor Vitor Manuel dos Santos Cardoso was
honoured with the Instituto Superior Técnico
Outstanding Teaching Award.

The following faculty were recognized for

excellent teaching in 2015/2016 and 2016/2017:

Amilcar José Ferros Praxedes

Ana Maria Vergueiro Monteiro Cidade Mourao
Antoénio Balula

Antoénio Jorge Duarte de Castro Silvestre
Antoénio Mario Pereira Ferraz

Diana Leitao

Filipe Rafael Joaquim

Jodo Luis Maia Figueirinhas

Jodo Paulo Ferreira da Silva

Jodo Rosa

Jorge Loureiro

Jorge Miguel Ramos Domingues Ferreira Vieira

In 2016/2017, several students of MEFT were
recognized for their academic excellence.

Lucas de Barros Pacheco Seara de Sa was awarded

the Prize “Academic Excellence in MEF T, intro-
duced in 2017 by DF and MEFT.
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José Maria Vargas Lopes

Liliana Marisa Cunha Apolinario
Luis Filipe Moreira Mendes

Luis Humberto Viseu Melo

Marta Leitdo Mota Fajardo

Miguel Reis Orcinha

Pedro Francisco de Deus Lourenco
Pedro Miguel Félix Brogueira

Pedro Sebastido

Samuel Rodrigues Martins Eleutério

Sofia Leitao

The following students were awarded
an honorable mention in ‘“Academic

Excellence in MEFT”’:

Diogo da Silva Duarte Cruz
Antoénio Joao Caeiro Heitor Coelho

The following students were awarded the
prizes of “Best MSc Theses” within the
different Scientific Areas:

Astrophysics and Gravitation
Relatwistic tidal love numbers: tests of strong-field gravity
Guilherme Martinho dos Santos Raposo

Condensed Matter and Nanotechnology
NMR study of the twist-bend nematic phase
José Pedro Albuquerque de Carvalho

Interdisciplinary Physics
Spin-orbit interaction and chaos in celestial mechanics
Manuel Maria Murteira Barreira da Cruz

R L Nl e S S S e o s G 8 o N
Several members of the department’s facully were honoured with the
“Excellence in Teaching Award” as part of the celebrations of the
“Dia do Ténico 2017”. Image by Técnico Lisboa.

Particle and Nuclear Physics
Phenomenology of a single right-handed
neulrino seesaw model

Mariana Henriques de Aratjo

Plasma Physics, Lasers and Nuclear Fusion
Influence of proton bunch and plasma parameters
on the AWARE experiment

Mariana Azevedo Trocado Moreira
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Detail of a plot showing the combined signals of
gravitational waves detected by the twin LIGO
observatories at Livingston, Lowisiana, and
Hanford, Washington. Original image by Ligo.

W w,\\'ﬂ

ASTROPHYSICS

& GRAVITATION

Astrophysics and Gravitation are active areas at

the forefront of scientific research of this century.
From the universe as a whole and cosmology, to
galaxies, stars and black holes, major and exciting
developments have been happening in recent times.
Black holes and neutron stars are able to accelerate
objects to far larger energies than terrestrial accele-
rators, while simultaneously serving as dark matter
deposits. In addition, the violent collision and mer-
ger of these objects produces huge bursts of gravi-
tational radiation, which carry detailed information
about their progenitors. Gravitational waves were
detected for the first time on September 14, 2015,
when the two LIGO interferometers displayed a
GW signal from a merging pair of black holes. This
historical discovery received the Nobel Prize in
Physics in 2017 and marks the dawn of the era of
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gravitational wave astronomy, and the opening of
anew window onto the hitherto invisible landscape
of the Universe. Also, every grand challenge in
astrophysics and cosmology, namely, dark matter,
dark energy, inflation, and early universe, needs
support and endeavour from the scientific commu-
nity to be solved.

On the astrophysical and cosmological side, the
formation of baryonic structures in our universe
from the smallest to the largest objects - stars, stellar
clusters, molecular clouds and H II regions, galaxies
and galaxy clusters and superclusters, results from
the action of gravity combined with other funda-
mental forces on baryons, dark matter and dark
energy. Among the challenging astrophysics pro-
blems that our group aims to solve, to understand

how stars form and evolve, is the contribution of
fluid dynamics and magnetic fields to the evolution
of the Sun and stars, the determination of how
dark matter influences stellar evolution (stellar po-
pulations I and IIT) and how dark energy changes
the evolution of the universe. Among the various
international activities, we are responsible for an
international project to map the polarization of the
light from supernova host galaxies to understand
the properties of the dust that affects supernova
observations and has impact on the determination
of the dark energy content of the Universe. We
are probing of the interior of stars through their
oscillations signature using the current asteroseis-
mic data from the satellite mission Kepler (ESA/
NASA), and preparing for the forthcoming PLATO
observatory mission (ESA, to be launched in 2025).
In addition, one of the most crucial challenges in
which our research group is currently working on
is the enigma of dark matter: What is dark matter
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made of ? By understanding how it interacts with
baryonic matter and how it affects the evolution of
stars throughout the HR diagram and using aste-
roseismology, we are able to put constraints on the
properties of dark matter. Indeed, we have shown
that the presence of dark matter particles inside
stars modifies their internal structure and their
spectra of oscillations.

Gravitation has many faces, going beyond astro-
physics. Indeed, gravitation is tied up with funda-
mental physics as we need to understand the nature
of quantum gravity. Thus, the comprehension of
new physics is tied to the understanding of general
relativity, black holes, and stars. Was Einstein right?
Is gravity really described by Einstein equations?
What is the nature of the graviton? Is the event
horizon of a black hole exactly as we think it is? Do
black holes have no hair? Are black holes deforma-
ble? What happens to dark matter once it falls into
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the Sun or into other stars? What is the nature of
dark energy? These are some of the most funda-
mental questions in physics that one will be able to
answer in the next few years.

The Astrophysics and Gravitation area is the

right place to be for this. We, the researchers and
professors in this area in IST] belong to the largest
and most active group in the country working in
astrophysics and gravitation, recognized by the Eu-
ropean Research Council as of outstanding quality:.

Teaching activities

MSc curricular units

Relativity and Cosmology

Astrophysics

Topics In General Relativity And Cosmology

Astrophysics Laboratory

Members

José Sande Lemos,
Full Professor (Area Coordinator)

Vitor Cardoso
Full Professor

Ilidio Lopes
Associate Professor with Agregagdo

Ana Maria Mourao
Associate Professor

Amaro Rica da Silva
Assistant Professor

Vincenzo Vitagliano
Invited Assistant Professor
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We work in theory, we observe with the largest
telescopes in the world including the ESO -Very
Large Telescope, in Chile, and also in numerical
simulations or instrumentation for some of the
largest experiments in the world.

Our students have had successful careers in some
of the most famous institutes worldwide... Do you

want to know more? Schedule a visit to our group,
all it takes 1s an email!

PhD curricular units

Advanced Topics in General Relativity,
Astrophysics and Cosmology I

Advanced Topics in General Relativity,
Astrophysics and Cosmology II

Website

https://fenix.tecnico.ulishoa.pt/areacientifica/df/ ac-ag

Contact

visitas@centra.tecnico.ulishoa.pt
infoAG@fisica.tecnico.ulisboa.pt
+351 218417938 (Secretariat)

Opposite page: Detarl of an illustration showing
gravitational waves caused by the merger of two

black holes. Image by LIGO/ T Pyle.
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CONDENSED MATTER
& NANOTECHNOLOGY

Condensed matter physics deals with the macro-
scopic and microscopic physical properties of mat-
ter in condensed phases. The most familiar exam-
ples of condensed phases are solids and liquids that
arise from the electromagnetic interaction between
atoms. Almost all of the physical world that we
interact with in our daily lives is in fact condensed
matter, the notable exceptions being light and air.
Apparently simple questions like why do metals
feel cold or why is glass transparent, are answered
by condensed matter physics. Of special interest in
condensed matter physics are the different pha-

ses of matter, from the magnetism known since
antiquity to the topological insulators that were
unknown until a few years ago. Topics included

in the condensed matter field range from the very
practical to the highly theoretical.

Condensed matter physics:
from science to technology

The development of condensed matter physics over
the last century allowed us to engineer materials
with remarkable properties that changed our soci-
ety: The electronic industry is based on semicon-
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ducting transistors, liquid crystals revolutionized
displays, magnetism and spintronics allowed the
storage of massive amounts of data, lasers and
optical fibers revolutionized communications.
Deep knowledge of physics of condensed matter
obtained from the measurement of properties
with clever experimental probes in the laboratory
along the development of techniques of theoretical
physics to develop mathematical models and with
tools for simulations, stands behind this fantastic
technological progress.

Condensed matter physics has been a source of
shared new ideas with other fields of Physics, from
the renormalization group theory to topological
quantum fields, or even the Anderson-Higgs me-
chanism that gave the name to the Higgs boson. It
1s also perhaps the best laboratory we have to test
exotic quantum and statistical physics effects.

When the sizes of a device or material approach
the nanometer scale, (transistors in current com-
puters or smartphones are currently at the 10
nanometer scale) the discrete nature of atoms,
which have interatomic distances in the tenths of
nanometer, becomes relevant, and materials reveal

Detail showing the structure of amorphous
carbon. Original image by Michael Strick.

new physical properties. This opens the opportu-
nity for new science, technology and applications,
but also challenges for the further miniaturization
of established technologies. This is the new field of
nanotechnology.

A world of many condensed matter phases:
from lab to life

The understanding of equilibrium phases of matter
1s important for soft matter like liquid crystals, poly-
mers, dendrimers and ionic liquids. Our activity on
Soft Matter includes the research on complex fluids
and partially ordered systems with application as
smart information displays, optoelectronic devices,
drug carriers in nanomedicine, “green” chemistry

and CO2 capture systems for environment pro-
tection. In our abs we investigate experimentally
the physical properties of such systems by means
of nuclear magnetic resonance, x-ray diffraction,
electro-optical measurements and atomic force mi-
croscopy. In these soft-matter systems, the intrinsic
mobility of molecules adds a new challenge to the
understanding of physical behavior, the theoreti-
cal modeling and control of physical properties in
envisaged new technological applications.

The understanding of equilibrium phases of matter
1s also very important for concepts such as emergent
phenomena, quasi-particles, or symmetry breaking.
New states of matter have fueled the recent activity
such as heavy-fermion systems, graphene and other
two-dimensional systems, topological insulators.
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Our theoretical condensed matter physics re-
search is related with low-dimensional systems
and materials, spintronics, cold atoms, supercon-
ductivity and applications of quantum informa-
tion in condensed matter systems. The search for
new phases of matter and the complex properties
of systems far from equilibrium are two of the
main current topics of research. We also study
non-equilibrium phase transitions and route to
thermalization in strongly interacting systems.
In particular, we focus on the dynamics of tran-
sitions to topological phases. We also investigate
the connection of condensed matter systems with
cold atoms in optical lattices and other similari-
ties with other systems, the interplay of quantum
information and traditional condensed matter
techniques have allowed significant progress.
Recently great effort has been put in systems far
from equilibrium imposing new ideas on how
complex systems behave.

The development of experimental techniques
such as thin film deposition, scanning tunneling
microscopy (STM) or atomic force microscopy
(AFM) allows the manipulation of individual
atoms, leading to the engineering of systems at

a microscopic level where the laws of physics are
dominated by quantum effects. This manipulation
of matter at atomic or molecular levels in scales
from 1 nm to typically 100 nm is the realm of na-
notechnology. We combine the theoretical physics
with state-of-the- art technologies to produce
science and innovations at the nano scale. We are
motivated by the applications of the fundamental
research. One example is the study of biological
systems and processes, ultrafiltration membranes,
nano and micro structures polymer surfaces
using AFM. Another example is the application
of magnetoresistive sensors for safety and surface
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inspection, power electronics, biochips for health,
magnetic scanners, among many others, through
collaborative projects and contracts for service
providing with the international industry.

We work in a clean room level 10, produce thin
films with ion beam, sputtering and chemical
vapor deposition systems, and define nanostruc-
tures by lithography. All of these activities are
supported by advanced characterization lab infra-
structures. Our students are integrated with the
research groups early in their curricular years and
gain experience in international teams. Several
types of magnetic, semiconducting, insulating and
conducting materials are deposited and characte-
rized, to support the activities in micro-electronic
devices and photovoltaic cells. In the area of
spintronics, the groups have been studying fast
spin dynamics in various configurations and using
various methods to induce changes in spin orien-

Polarized optical microscope and x-ray diffractometry.
Image by CeFEMA.

tation, in combination with the experimental
validation in functional devices. The preparation
and characterization of low dimensional nanos-
tructures, such as nanowires and semiconductor
heterostructures are also made. Ion beams are
used for the modification and characterization of
such functional materials. Furthermore, nuclear
techniques, using radioactive ions as probes, give
information on materials properties on a nano-
scopic scale.

We combine the theoretical and experimental
tools to build smart devices with novel functiona-
lities. These are inspired by the state-of-the-art
technologies, which require a multidiscipli-

nary approach to combine concepts of biology,
plasmas, nanomedicine, robotics, microfluidics,
or nanoelectronics.

Facilities

The research is carried out at: CeFEMA-IST,
INESC-MN, LATR and at I'T.

Laboratory facilities
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Laboratory of Micro and Nanotechnologies of INESC-MN

Laboratory of Nanophysics (at Taguspark campus) of INESC-MN

Laboratory of Liquid Crystals and Condensed Matter (CeFEMA)

Laboratory of Nuclear Magnetic Resonance (CeFEMA)

Laboratory of Atomic Force Microscopy (DF and INESC-MN)

Laboratory of Semiconductor Materials and Energy Conversion (CeFEMA)

Laboratory of Physics and Technology of Semiconductors (CeFEMA)

Ion Beam Laboratory and High Resolution X-ray Diffraction Laboratory (LATR, CTN)

Laboratory for Materials Characterization with Radioactive Nuclear Techniques (ISOLDE-CERN)

Teaching activities

MSc curricular units

Complements of Electronics

Nanotechnologies and Nanoelectronics

Topics In General Relativity And Cosmology
Micro and Nanofabrication Techniques
Condensed Matter Physics

Physics of Liquid Crystals

Complements of Condensed Matter Physics
Physics and Technology of Magnetic Materials
Physics and Technology of Semiconductors
Characterization Methods in Solid State Physics
Condensed Matter Physics Labora tory
Introduction to Spintronics

NMR of Partially Ordered Systems

Topics in Condensed Matter Physics

PhD curricular units

Advanced Condensed Matter Physics

Advanced Topics in Condensed Matter Physics
Many Particle Systems and Ciritical Phenomena
Physics of Classical and Quantum Information
Quantum Information Technologies

Topics in Advanced Magnetism

Topics of Physics of Liquid Crystals

Cond. Matter Physics and Quantum Information
Physics of Semiconductor Nanostructures
Spintronics

Topics of Experimental Condensed Matter Physics
Advanced Characterisation of Functional Materials
Microfluidics

Complements of Microtechnologies
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Members

Pedro Miguel Félix Brogueira
Full Professor (Area Coordinator)

José Luis Martins
Full Professor

Pedro Sacramento
Associate Professor with Agregagdo

Pedro Sebastiao
Associate Professor with Agregagdo

Reinhard Schwarz
Associate Professor

Susana Freitas
Associate Professor

Carlos Rodrigues da Cruz
Assistant Professor with Agregagdo

Jodo Luis Figueirinhas
Assistant Professor with Agregagdo

Luis Viseu Melo
Assistant Professor with Agregagdo

Amilcar Praxedes
Assistant Professor

Ana Maria Martins
Assistant Professor

Ana Branquinho de Amaral
Assistant Professor

Anténio Ferraz
Assistant Professor
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Eduardo Castro
Assistant Professor

Umesh Mardolcar
Assistant Professor

Vitor Rocha Vieira
Invited Full Professor

Heinrich Hoerber
Invited Full Professor

Antonio Jorge Silvestre
Invited Associate Professor

Diana Leitao
Invited Assistant Professor

Helena Dias Alves
Invited Assistant Professor

Jodo Gaspar
Invited Assistant Professor

Pedro Ribeiro

Invited Assistant Professor

Website
https://fenix.tecnico.ulishboa.pt/areacientifica/
df/fmcen

Contact

infoFMCN@fisica.tecnico.ulisboa.pt
pedro.brogueira@tecnico.ulishoa.pt

Opposite page: Image by Débora Rodrigues/ Técnico Lisboa.
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INTERDISCIPLINARY

PHYSICS

The scientific field of Interdisciplinary Physics
studies the behaviour of complex systems, mi-
croscopic and macroscopic.

The fields of study represented in the Depart-
ment of Physics are: Dynamical Systems, Math-
ematical Physics, Biophysics, Biophysics Applied
Astrophysics, Globe Physics and Geophysics,
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and Physics of Energy. To respond to a broad
spectrum of the challenges of modern society,
we specialized in the following areas:

Non-linear dynamics of microscopic and ma-
croscopic physical systems. Celestial mechanics,
theory of complexity and chaos, astrophysics
and mathematical physics.

Dynamics, evolution and mechanisms of biologi-
cal/biophysical systems. Multidisciplinary appli-
cations of biophysics.

Study of geophysical processes such as earthquakes,
volcanic eruptions and the Earth’s magnetic field.

Study and development of sustainable energy sys-

tems, from generation through renewable resour-
ces to the implementation of energy efficiency.

Teaching activities

MSc curricular units
Dynamical Systems
Biophysics

Solar Thermal Energy
Energy Technologies
Photovoltaic Solar Energy

Energy Services MEFT, MEGE)

Areas of current focus

Dynamical systems, mathematical physics
and biophysics
(Prof. Rui Dilao)

Biophysics
(Prof. Teresa Pinheiro)

Geophysics prospection
(Prof. Manuela Mendes)

Technologies for renewable energies
(Prof. Filipe Mendes)

High energy dispersion reactions. Elasticity in
special relativity with applications in astrophysics.
(Prof. Joao Carlos Fernandes)
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Research units

CERENA, Center for Natural Resources and
the Environment (http://cerena.ist.utl.pt)

IN+, Centre for Innovation, Technology and
Policy Research (http://in3.dem.ist.utl.pt)
Members

Rui Dilao

Assistant Professor with Agregagdo

(Area Coordinator)

Filipe Mendes
Assistant Professor

Joao Carlos Fernandes
Assistant Professor

Joao Fonseca
Assistant Professor

Manuela Mendes
Assistant Professor

Joana Sa
Invited Assistant Professor

Website

https://fenix.tecnico.ulisboa.pt/arcacientifica/df/fi

Contact

infoFI@fisica.tecnico.ulisboa.pt

Opposite page: Adapted from an image
by R. Dildo and M. Hauser
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NUCLEAR PHYSICS

Particle and Nuclear Physics (PNP) is a major
area of scientific research at the Department
of Physics (DF) at IST. Research and PhD pro-
grams/projects are done in collaboration with
prominent international institutes, such as:
CERN, the Pierre Auger Observatory, the
SNOLAB, the Jefferson Lab, important uni-
versities of the Iberian Peninsula, and other big
universities of Europe/USA/Japan/India.
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Internationalization is also reflected in the fact
that researchers and professors working in PNP
also include many people from other nationali-
ties. All researchers and professors belong to one
of the Research Units associated with the DF
and receiving funding support from FCT - Mi-
nistry of Science and from the EU. At IST these
research units include LIP, CFTP, C2TN and a
small part of the theory group at CeFEMA. The

experimental particle and nuclear physics and
related technologies are developed at LIP, that
participates in the big experiments at interna-
tional research infra-structures like ATLAS and
CMS at the Large Hadron Collider (LHC) at
CERN, the Pierre Auger Observatory in Argen-
tina, the Sudbury Neutrino Observatory (SNO)
in Canada and a number of other experiments
(COMPASS, LUX, etc). Researchers from LIP
were involved in the experiments that led to the
Nobel Prizes in Physics in 2013 (Higgs discovery)
and 2015 (Neutrino oscillations). On the theo-
retical side most of the research in theoretical
particle physics in Portugal is done at CFTP,
including also some theoretical nuclear physics.
Topics are related to the frontiers being pursued
in the experimental side, Higgs Physics, Neutri-

Teaching activities

MSc curricular units

Cosmic Rays Laboratory

Digital Logic Design and Control

Experimental Methods in Particle Physics

Group Theory in Physics

Hadron Physics and Quantum Chromodynamics
Material Science for Nuclear Technologies
Material Science for the Nuclear

Nuclear and Particle Physics Technology
Nuclear Energy

Nuclear Fission and Fusion Technologies
Nuclear Instrumentation Techniques

Nuclear Physics

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

Oppostte page: Proton - lead ion collision
from the pilot pA run at LHC 13.9.2012.
Image by CERN.

no Physics, Dark Matter, just to name a few. This
research is highly internationalized and CERN
plays also a major role as a privileged place for
the exchange of these ideas.

The scientific works are published in the ma-
jor international journals for the area, such as:
Physics Letters, Physical Review, Astroparticle
Physics Journal, JHEP etc.

Studies in Particle and Nuclear Physics can

be carried out either at the level of a Master of
Science (2nd Bologna cycle), or a Ph.D. (3rd
Bologna cycle). The usual way to initiate a study
1s to make first contact directly with one of our
researchers/professors.

Nuclear Reactors

Particle Physics

Physics of Nuclear Reactors

Quantum Field Theory

Radiation Physics

Radiation Physics and Technology
Radiological Protection and Dosimetry
Radiological Safety and Protection
Simulation Methods for Particle Detectors

Standard Model and New Physics

Topics in Particle Physics, Astrophysics
and Cosmology
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The PhD Programme in Physics of the Depart-
ment of Physics is designed to provide advanced
knowledge and research capabilities in at least one
of the scientific areas in which the department

1s organized. In the area of Particle and Nuclear
Physics students can work in national and inter-

PhD curricular units

Advanced Experimental Methods in
Particle Physics I

Advanced Experimental Methods in
Particle Physics I

Advanced Topics in Particle and
Astroparticle Physics I

Advanced Topics in Particle and
Astroparticle Physics IT

Astroparticles

Computational Methods in
Radiation Technology

National/international protocols
IDPASC international network. Includes:

CERN, CBPT, Doctoral School in Physics of
the University of Padua, EGO, IFCA, MAP_
Fis, U. Algarve, U. Bari, U. Coimbra, U. Evora,
U. Genova, U. Granada, U. Lisboa, U. Nova
Gorica, UL-IST, U. Padova-STMS, U. Paris
VI - Pierre et Marie Curie, U. Paris VII - Paris
Diderot, U. Porto, U. Santiago Compostela,

U. Savoie, U. Siena, U. Trento, U. Udine, U.
Valencia, U. Salento, SPRACE - UNESP/
UFABC, Doctoral School PHENIICS - Uni-
versité Paris-Saclay.

IDPASC - Portugal PhD programme. Includes:

Universidade de Lisboa, Universidade de Co-
imbra, Universidade do Porto, Universidade do
Minho, Universidade de Evora, Faculdade de
Ciéncias da Universidade de Lisboa, Instituto
Superior Técnico.
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national scientific centres and laboratories, for in-
stance, the reference laboratory for Particle Physics,
the European Organization for Nuclear Research
(CERN). They will also profit from the many inter-
national collaborations that expetitive area to start
a successful career.

Design and Simulation of
Radiation Detectors

Nuclear Physics Methods in
Science and Technology

Particle Physics Techniques

Project on Data Acquisition and
Control in Detectors

Topics in Particle Physics

Research units

C2TN - Centre for nuclear sciences and techno-
logies (c2tn.tecnico.ulisboa.pt).

CFITP - Centre for theoretical particle physics
(cftp.tecnico.ulisboa.pt).

LIP - Laboratory of instrumentation and experi-
mental particle physics (www.lip.pt).
Members

Jorge Manuel Rodrigues Crispim Romao
Full Professor (Area Coordinator)

Mario Joao Martins Pimenta
Full Professor

Maria Teresa Haderer de la Pena Stadler,
Full Professor (Joint appointment with the De-
partment of Nuclear Sciences and Engineering)

Joao Carlos Carvalho de Sa Seixas
Associate Professor with Agregagao

Jodo Paulo Ferreira da Silva
Associate Professor with Agregagdo

Pedro José de Almeida Bicudo
Associate Professor with Agregagdo

Maria Raquel Nunes Pereira Crespo
Assistant Professor with Agregagao

Pedro Morais Salgueiro Teixeira de Abreu
Assistant Professor with Agregagao

Sérgio Eduardo de Campos Costa Ramos
Assistant Professor with Agregagdo

Fernando José de Carvalho Barao
Assistant Professor

Filipe Rafael Joaquim
Assistant Professor

Pedro Jorge dos Santos Assis
Assistant Professor

Samuel Rodrigues Martins Eleutério
Assistant Professor

Alessandro de Angelis
Invited Full Professor

José Emilio Fernandes Tavares Ribeiro
Invited IFull Professor

Enrico Maglione
Invited Associate Professor

Luis Manuel Balio Lavoura
Invited Associate Professor

Maria Margarida Nesbitt Rebelo da Silva
Invited Associate Professor

Ricardo Jorge Gonzalez Felipe
Invited Associate Professor

Alfred Stadler
Invited Assistant Professor

André David Tinoco Mendes
Invited Assistant Professor
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Bernardo Anténio Neto Gomes Baptista Tomé
Invited Assistant Professor

David Emanuel da Costa
Invited Assistant Professor

Gernot Eichmann
Invited Assistant Professor

Ivo Varzielas
Invited Assistant Professor

Joaquim Inacio da Silva Marcos
Invited Assistant Professor

José Guilherme Teixeira de Almeida Milhano
Invited Assistant Professor

Liliana Marisa Cunha Apolinario
Invited Assistant Professor

Luis Miguel Faria Pereira Lopes da Silva
Invited Assistant Professor

Michele Gallinaro
Invited Assistant Professor

Nuno Miguel Ribeiro Cardoso
Invited Assistant Professor

Patricia Carla Serrano Gongalves
Invited Assistant Professor

Pietro Faccioli
Invited Assistant Professor

Ruben Mauricio da Silva Conceicao
Invited Assistant Professor

Website

https:/ /fenix.tecnico.ulishoa.pt/areacientifica/df/ fptn

Contact
infoFPFN@fisica.tecnico.ulishboa.pt

+351 218417778 (Area coordinator)
+351 218419092 (Secretariat)
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PLASMA PHYSICS,

LASERS &

NUCLEAR FUSION

The faculty members of The Scientific Area of
Plasmas, Lasers and Nuclear Fusion of the Phy-
sics Department of Instituto Superior Técnico
(IST) are actively engaged in education, research
and outreach programmes in a wide range of
topics covered in that area, both from a funda-
mental and technological perspective.

Besides collaborating in the undergraduate Phy-
sics course for all IST Ist and 2nd cycle degrees,
our faculty members are responsible for several
courses in the Integrated Master Programme in
Technological Physics Engineering in our topics
of expertise. We are also strongly involved in
the PhD degrees of Physics and Technological
Physics Engineering, leading the FC'T PhD pro-
gramme APPLAuSE.

The research of the faculty members is developed
at the Institute of Plasmas and Nuclear Fusion,
an Associated Laboratory, and the only Physics
(and IST) Research Unit evaluated as Outstand-
ing. The vibrant research programmes of our
faculty members have led to several high impact
publications in general physics journals (e.g. 1
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Nature Physics, 4 Nature Communications, 4
Physical Review Letters) and in the speciality
journals in Plasma Physics, Optics and Nuclear
Fusion, and to several high profile research
grants at the national and at the international
level. In particular, Professor Luis Oliveira e
Silva was awarded a second Advanced Grant
of the European Research Council in 2016.

Our faculty members have been recognised with
several prizes and awards. Professor Vasco Guer-
ra was awarded the 2016 William Crookes Prize,
and Professor Luis Oliveira e Silva was elected
as Fellow of the European Physical Society in
2017 and was distinguished as “Grande Oficial”
of the “Ordem da Instrugao Pablica” by the
President of the Portuguese Republic in 2016.

Several of our PhD students have received prizes
at conferences, delivered invited talks at interna-
tional conferences, and have secured post-docto-
ral positions in leading institutions worldwide.

During this period, Professors Vasco Guerra and
Joao Pedro Bizarro were promoted to Associate

Transport operation analysis in dwertor
level of the Tokamak Building of ITER.
Image by IPEN

Professors, Doutores Bruno Gongalves and
Carlos Silva promoted to Principal Research-
ers, Professor Marta Fajardo was recruited as
Assistant Professor and Doutor Rui Coelho was
recruited as Assistant Researcher.

The faculty members are also engaged in out-

reach programmes targeted at high school stu-
dents, undergraduate students, and the general
public. Examples of these activities include the
Ciéncia Viva Summer Training, Mini courses

for high school teachers in Nuclear Fusion and
in Lasers, the PlasmaSurf Summer School, the

TAEA training on Tokamak Engineering and

Operation, and the Athens Programme courses.

All these activities leverage on long standing in-
ternational partnerships and research contracts
with leading institutions in our fields of expertise.
The renovated website of the scientific area
(http://plasmas.tecnico.ulisboa.pt) was also
launched during this period, now showcasing

the key achievements of our faculty members,
and providing information about the educational
activities, research and opportunities.
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Members

Luis Miguel de Oliveira e Silva Gongalo Nuno Marmelo Foito Figueira
Full Professor (Area coordinator) Assistant Professor

Luis Paulo da Mota Capitao Lemos Alves Joao Alberto dos Santos Mendanha Dias
Full Professor Assistant Professor

Horacio Joao Matos Fernandes Marta Leitao Mota Fajardo

Associate Professor with Agregagao Assistant Professor

Joao Pedro Saraiva Bizarro Rui Manuel Dias Alves Coelho
Associate Professor with Agregagdo Assistant Researcher

Vasco Anténio Dinis Leitao Guerra Nuno Filipe Gomes Loureiro
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Professor Paolo de Bernardis gives a lecture
at the mvitation of the Physics Department.
Image by Débora Rodrigues/ Técnico Lisboa.

IST DISTINGUISHED

LECTURES

March 22, 2017

Observing the early Universe

Paolo de Bernardis

University of Rome “La Sapienza”, Italy
(Invited by CENTRA and Instituto
Italiano de Cultura, Lisboa)
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16 December, 2017
Landau Damping: Old and New
Clément Mouhot
Cambridge University, UK
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DF COLLOQUIA

March 2, 2016

Diffusion

Simone Calogero

Chalmers University of Technology

March 9, 2016

Valorizagao do Conhecimento: desafios e oportunidades

José Carlos Caldeira
Presidente da Agéncia Nacional de Inovagao

March 16, 2016

Gravitational waves: the sound of the universe
Victor Cardoso

CENTRA & Dep. Fisica, IST

March 30, 2016

All-electric spintronics in graphene

Aires ferreira

University of York, United Kingdom

April 6, 2016
101 years of general relativity: from cosmology
to black holes and fundamental theories

José Sande Lemos
CENTRA & Dep. Fisica, IST

April 13, 2016

Microscopic black holes and (most) perfect flurd
Elias Kiritsis

University of Crete, Heraklion, Crete, Greece

May 4, 2016

Novel approaches in photovoltaics: materials,
devices and prospects

Jorge Morgado

Organic Electronics Group, I'T-LX

May 11, 2016

Clinical experience with the EDGE accelerator
Sandra Vieira

Department of Radiotherapy,
Champalimaud Foundation, Lisbon

May 18, 2016

Detection and characterization of other planets:
results from high resolution spectroscopy

Nuno C. Santos

Instituto de Astrofisica e Ciéncias do Espaco,
Universidade do Porto

May 25, 2016

The bright side of dark matter
Ilidio Lopes

CENTRA & Dep. Fisica, IST

June 8, 2016

Basic notions in graphene plasmonics
Nuno Peres

Universidade do Minho, Braga

September 30, 2016

High-resolution Kelvin-probe force microscopy
Regina Hoffmann-Vogel

Karlsruhe Institute of Technology

October 12, 2016

Matter meets topology - The physics behind
the Nobel Prize

Pedro Ribeiro

CeFEMA & Dep. Fisica, IST

October 19, 2016
Satellite remote sensing for hazard assessment
and disaster response

Sandra Heleno
CERENA, IST

October 26, 2016

From physics to safety critical engineering
Luis Gargaté

Critical Software

November 2, 2016

Gene splicing in evolution and disease

Nuno Barbosa Morais

Instituto de Medicina Molecular

Faculdade de Medicina da Universidade de Lishboa

November 9, 2016

Some_formal problems in studying
evolutionary cell biology

José Pereira Leal

Instituto Gulbenkian de Ciéncia

November 16, 2016

In silico plasmas under extreme conditions: from
particle accelerators to pair plasmas in pulsars
Luis Oliveira e Silva

IPFN & Dep. Fisica, IST

67



SCIENTIFIC ACTIVITIES

March 10, 2017

New (and new routes to) carbon materials
Rodney S. Ruoff

Ulsan National Institute

of Science & Technology

April 5, 2017

The heart of matter

Teresa Pena

CFTP & Dep. Fisica, IST

April 26, 2017
Synthesising light pulses
Gongalo Figueira

IPFN & Dep. Fisica, IST

May 3, 2017

From college to corporate

Lara Prospero

Microsoft,

WW Customer Service & Support

May 10, 2017
Molecular biophysics:
laking optics to the lumat
Heinrich Horber
Dep. Fisica, IST

RESEARCH
SEMINARS

January 12, 2016

Gauge invariance and the physical spectrum
in the two-Higgs-doublet model
Leonardo Pedro

CFTP/IST and Uni Graz, Austria
[CFTP Seminar]

January 14, 2016

Higgs phenomenology group: lattice, perturbative
and experimental Higgs physics

Leonardo Pedro

CFTP/IST and Uni Graz, Austria
[CFTP Seminar]
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May 24, 2017

Coherent x-ray sources for ultrafast science
Marta Fajardo

IPFN & Dep. Fisica, IST

September 20, 2017
The digital mind
Arlindo Oliveira

IST President

September 27, 2017
Shining light on hadrons
Gernot Eichmann

CITP, IST

October 4, 2017

From physics to medicine

Uwe Oeclfke

Centre for Cancer Imaging, Joint

Department of Physics at the Institute of Cancer
Research & The Royal Marsden Hospital

October 11, 2017

Nuclear spaces: museums, fun and banalization
Jaume Sastre

Centro Interuniversitario de Histéria
das Ciéncias e da Tecnologia

February 16, 2016

Matrix product states formalism

and exactly solvable spin models

Afsaneh Sadrolashrafi

Georgia Institute of Technology, USA
[CeFEMA Seminar]

February 19, 2016

Elementary introduction into AdS holography
Prof. Yakov Shnir

JINR, Dubna, and Oldenburg University,
Germany

[CFTP Seminar]

February 22, 2016

Yang-Mulls theories in the Coulomb gauge
Sofia Leitao

IST, CFTP

[CFTP Seminar]

February 25, 2016

A multi-Higgs model with CP-half-odd scalars
Igor Ivanov

IST, Dept. de Fisica

[CFTP Seminar]

February 25, 2016

Optimizing the heta_{23} octant search
in long baseline experiments

Sampsa Vihonen

Uni. Jyvaskyld, Finland

[CFTP Seminar]

March 1, 2016

Neutrino properties from cosmological
observables after Planck

Sergio Pastor

IFIC, CSIC - Univ. Valencia, Spain
[CFTP Seminar]

March 3, 2016

High energy scattering in QCD
and gluon saturation

Tolga Altinoluk
CENTRA-IST
[CENTRA Seminar]

March 3, 2016

Tight bounds on a hypothetical graviton screening
mass_from the gravitational wave observation
GW150914 at LIGO

Pedro Bicudo

CFTP, Instituto Superior Técnico

[CFTP Seminar]

March 10, 2016

1D one-electron spectral behavior in defects

of a 2D van der Waals

José Carmelo

Department of Physics, University of Minho
[CeFEMA Seminar]

March 10, 2016

What Massiwve Galaxies tell us about
the universe we lve in?

Fernando Buitrago

OAL

[CENTRA Seminar]

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

March 17, 2016
Renormalisation of Horava gravity
Diego Blas Temino

CERN

[CENTRA Seminar]

March 17, 2016

Parton branching in a QCD medwum
Liliana Apolinario

CFTP, Instituto Superior Técnico
[CFTP Seminar]

March 22, 2016

CP and other symmetries of symmetries

Andreas Trautner

Technische Universitat Miinchen, Germany

[CFTP Seminar]

March 31, 2016

FEuvidence for metallic zero energy modes

in graphene with strong chiral disorder - GT
Aires Ferreira

University of York

[CeFEMA Seminar]

March 31, 2016

Supernaturalness and U(1)B-L symmetry
Jfrom trinification breaking

Anténio P. Morais

Universidade de Aveiro

[CENTRA Seminar]

March 31, 2016

Spontaneous symmetry breaking

i the S3-symmetric scalar sector
David Emmanuel-Costa

CFTP, Instituto Superior Técnico
[CFTP Seminar]

April 7, 2016

Testing Lorentz and CPT symmelry
wm particle physics

Jacob Noordmans

CENTRA - Algarve
[CENTRA Seminar]

April 7, 2016

What if the masses of the first two quark families
are not generated by the standard Higgs?
Gustavo Branco

CFTP, Instituto Superior Técnico

[CFTP Seminar]
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April 12, 2016

The screening tensor of a lwo-dimensional material
and its relation to the material’s conductivity
Jaime Santos

Centro de Fisica, University of Minho
[CeFEMA Seminar]|

April 14, 2016

Effective boson stars

Edgardo Franzin

Universita di Cagliari and CENTRA
[CENTRA Seminar]

April 14, 2016

3-3-1 model with right handed neutrinos
Diego Cogollo

CFITP, Instituto Superior Técnico
[CFTP Seminar]

April 20, 2016

Black holes in Horava gravity
Daniele Vernieri

IAP, Paris

[CENTRA Seminar]

April 21, 2016

Malching hugher order gravity with higher dimensions:

a top-down geometrization of matter
Antonio Troist
University of Salerno

[CENTRA Seminar]

April 21, 2016

Flavour symmetries in a renormalizable
SO(10) model

Luis Lavoura

CFITP, Instituto Superior Técnico
[CFTP Seminar]

April 28, 2016

Ultrafast laser-matter interactions:
mechanical properties and surface lexturing
Arnaud Weck

Universidade de Ottawa, Canada
[CeFEMA Seminar]|

April 28, 2016

Bridging cosmology and astrophysics
with gravitational waves
Ippocratis Saltas

CAAUL, Lisbon

[CENTRA Seminar]
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April 28, 2016
Discussion around 750 Gev diphoton signal
Igor Ivanov

CFTP, Instituto Superior Técnico
[CFTP Seminar]

May 4, 2016
Covariant_formulation of teleparallel
and f(T) gravity theories

Martin Krssak

IFT, Sao Paulo

[CENTRA Seminar]

May 5, 2016
Hydrodynamic simulations
of rotating black holes
Silke Weinfurtner

Nottingham University
[CENTRA Seminar]

May 12, 2016

Exotic matter inside neutron stars
Constanca Providéncia
Coimbra University

[CENTRA Seminar]

May 12, 2016
Composite Higgs models:
Flavour and other aspects
Hugo Serddio

Korea University, Seoul

[CFTP Seminar]

May 19, 2016

Neutron stars in scalar-tensor
theories of gravity

Hector O. Silva
Mississippi University
[CENTRA Seminar]

June 2, 2016

Nonlinear dynamics _from the relatiistic
Boltzmann equation in the Friedmann-
-Lemditre-Robertson- Walker spacetime
Mauricio Martinez Guerrero
Ohio State University
[CENTRA Seminar]

June 9, 2016
Localisation in AdS5 x §?
Benson Way
Cambridge
[CENTRA Seminar]

June 15, 2016

Testing general relativity using black-hole binaries
Walter del Pozzo

Birmingham

[CENTRA Seminar]

June 16, 2016

Development and modulation of magnetic
responsive supported tonic liquid membranes
Carla Daniel

Faculdade de Ciéncias e Tecnologia, UNL
[CeFEMA Seminar]|

June 22, 2016

Chaos of claral condensate
Keiju Murata

Keio University

[CENTRA Seminar]

June 23, 2016

Gravitational scalar-tensor theory
Atsushi Naruko

Tokyo Tech

[CENTRA Seminar]

July 7, 2016

Extreme mass-ratio inspirals
into a black hole

Thomas Osburn
Emory University
[CENTRA Seminar]

July 13, 2016

Unraveling the nature of the invisible neutrino
- Latest resulls from the NOvA experiment
Alexandre Sousa

University of Cincinnati

[CENTRA Seminar]

July 29, 2016

Stability properties of black hole interiors
and Strong Cosmic Censorship

Anne Franzen

CAMGSD

[CENTRA Seminar]

October 6, 2016

Dynamics of compact binary systems
at the fourth post-Newtonian order
Laura Bernard

CENTRA

[CENTRA Seminar]
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October 6, 2016

Playing with CP-half-odd scalars

Igor Ivanov

CFTP, Instituto Superior Técnico
[CFTP Seminar]

October 13, 2016
Recent results on the AdS instability problem
Juan Pedraza

Amsterdam Univ.
[CENTRA Seminar]

October 13, 2016

2HDM with extra U(1)H gauge symmelry
Diego Cogollo

CFTP, Instituto Superior Técnico
[CFTP Seminar]

October 18, 2016

Phonons, photons and electrons in
2D materials and layered structures
Bruno Amorim

CeFEMA

[CeFEMA Seminar]|

October 20, 2016

Magnetic field: the puppeteer behind
“short time” stellar dynamics
Dario Passos

CENTRA

[CENTRA Seminar]

October 20, 2016

Light quark masses and mixing
Jfrom vector-like quarks

Miguel Nebot

CFTP, Instituto Superior Técnico
[CFTP Seminar]

October 26, 2016

MOSAIC, the multi-object spectrograph of

the European Extremely Large Telescope (E-ELT)
Myriam Rodrigues

Institute d’Astrophysique, Paris
[CENTRA Seminar]

October 27, 2016

The spacetime around neutron stars
and astrophysical observables
Georgios Pappas

CENTRA, IST

[CENTRA Seminar]
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November 2, 2016

Magnetic and structural properties

of low dimensional oxy-borates

Mucio Continentino

Centro Brasileiro de Pesquisas Fisicas,

Rio de Janeiro
[CeFEMA Seminar]|

November 3, 2016
Time-dependent holographic spectral function
Lata Kh Joshi

Indian Institute of Technology, Bombay
[CENTRA Seminar]

November 3, 2016
Weak and Higgs basis ivariants, a powerful tool
Gui Rebelo

CFITP, Instituto Superior Técnico
[CFTP Seminar]

November 10, 2016

3D simulation of spindle gravitational collapse
of a collisionless particle system

Chul-Moon Yoo

Nagoya University

[CENTRA Seminar]

November 17, 2016
Theia: faint objects in motion,
the new Astrometry frontier
Alberto Krone Martins
SIM - CENTRA
[CENTRA Seminar]

November 17, 2016
Predictive textures for the neutrino mass matrix
Luis Cebola

CFITP, Instituto Superior Técnico
[CFTP Seminar]

November 18, 2016

Nonlinear quadratic response

wn three-fold symmetric crystals

Fabio Hipélito

NGS and Graphene Research Centre
[CeFEMA Seminar]|

November 21, 2016
Vertical transport in graphene/
h-BN/graphene structures
Bruno Amorim

CeFEMA

[CeFEMA Seminar]|
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November 24, 2016

Mapbe black holes aren’t so monstrous

as we thought

Diego Rubiera-Garcia

Institute of Astrophysics and Space Sciences

[CENTRA Seminar]

November 30, 2016

Quantum dragons: Fictional? Factual?
Physics? Phantasy?

Mark A. Novotny

Mississippi State University
[CeFEMA Seminar]|

November 30, 2016

Consistency and predictivity of the EFT of LSS
Guido D’Amico

CERN

[CENTRA Seminar]

December 2, 2016

Energy and effluent treatment technology
development at SAIAMC, South Africa
Vladimir Linkov

University of the Western Cape
[CeFEMA Seminar]|

December 5, 2016

Critical behavior of the domain wall collapse
Taishi Ikeda

Nagoya University, Japan

[CENTRA Seminar]

December 7, 2016

Mass ladder operators_from spacetime
conformal symmeltry

Masashi Kimura

CENTRA

[CENTRA Seminar]

December 9, 2016

Plasma non-equilibrium at work: key
lo success of energy lechnologies?
Richard van de Sanden,
DIFFER, The Netherlands
[IPFN Seminar]|

December 13, 2016

Absorption, plasmons, and superlensing
m two-dimensional

Tobias Stauber

ICMM - CSIC

[CeFEMA Seminar]|

December 13, 2016
Black hole horizon is a nest of chaos
Norihiro Tanahashi

Osaka University
[CENTRA Seminar]

December 14, 2016

Field-theoretic simulations of cosmic strings
Takashi Hiramatsu

Rikkyo University

[CENTRA Seminar]

December 15, 2016

Dynamic spacetimes in Einstein-Maxwell-dilaton
theory and cosmic censorship

Jorge Rocha

Barcelona

[CENTRA Seminar]

February 2, 2017

Near-horizon expansion of second-order
black hole perturbations

Kei Yamada

Kyoto University

[CENTRA Seminar]

February 9, 2017
Analytical self~force and extreme
mass ratio insprals

Chris Kavanagh

ITHES, Paris

[CENTRA Seminar]

February 21, 2017

Determination of the theta23 octant in

the Deep Underground Neutrino Experiment
Sampsa Vihonen

University of Jyvaskyla, Finland
[CFTP Seminar]

February 23, 2017
Instability of microstate geometries
Joe Keir

University of Cambridge
[CENTRA Seminar]

March 9, 2017

Strongly interacting matter equation of state

and its application to compact astrophysical objects
Violetta Sagun

CENTRA, Bogolyubov Institute

for Theoretical Physics

[CENTRA Seminar]
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March 16, 2017

On the coalescence of non-standard compact obyects
Carlos Palenzuela

University of the Balearic Islands

[CENTRA Seminar]

March 21, 2017

The gravitational universe:

a new vision of the cosmos

Shane L. Larson

Northwestern University

and Adler Planetarium, Chicago
[CENTRA Seminar]

March 21, 2017

Oddities in generalized CP
Enrique Jimenez

University of Colima, Mexico

[CFTP Seminar]

March 22, 2017

Observing the Early Universe

Paolo de Bernardis

University of Roma “La Sapienza”

[CENTRA Seminar]

March 23, 2017

Modeling of the neutron star interiors
within the equation of state fitted to
properties of hadron and nuclear matter
Oleksii Ivanytskyi

Bogolyubov Institute for Theoretical
Physics, Kyiv, Ukraine

[CENTRA Seminar]

March 28, 2017

Hybridized multiband superconductors
Tharnier Oliveira

CSRC and CeFEMA
[CeFEMA Seminar]|

March 29, 2017

Quantum field theory in curved spacetime
Gongalo Quinta

CENTRA, Instituto Superior Técnico
[CENTRA Seminar]

March 30, 2017

Chaotic lensing around boson stars

and Kerr black holes with scalar hair
Pedro Cunha

Universidade de Aveiro, CENTRA
[CENTRA Seminar]
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April 5, 2017

Fermion condensation in strongly
interacting Fermi hiquids
Vladimir Stephanovich
Opole University
[CeFEMA Seminar]|

April 11, 2017

Toward a simple scheme

of predicting neutrino C:P vwolation
Morimitsu Tanimoto

KITP and Niigata University
[CFTP Seminar]

April 13, 2017

Moultimessenger astrophysics with

binary neutron star mergers

Riccardo Ciolfi

INAF, Osservatorio Astronomico di Padova

[CENTRA Seminar]

April 20, 2017

NNLO QCD predictions for single jet
wclusive production at the LHC

Jodo Pires

CFITP, Instituto Superior Técnico
[CFTP Seminar]

April 27,2017

Nonstandard entropic approaches in

black hole thermodynamics and cosmology
Viktor Czinner

CENTRA

[CENTRA Seminar]

May 2, 2017
Superradiant effect in AdS charged hairy black holes
Lefteris Papantonopoulos

National Technical University of Athens
[CENTRA Seminar]

May 4, 2017

Kerr black holes with bosonic hair:
theory and phenomenology

Carlos Herdeiro

University of Aveiro

[CENTRA Seminar]

May 10, 2017

Molecular engineering of low-dimensional
systems: _from 1D conductors to spin-ladders
and 2D metals and superconductors
Manuel Almeida

C2TN, IST

[CeFEMA Seminar]|

74

May 11, 2017

Inflation: Is the simplest single-field
scenarto the best model?

Christian Byrnes

University of Sussex

[CENTRA Seminar]

May 18, 2017

EFTCAMB: Exploring large scale structure
observables with viable dark energy

and modiefied gravity models

Noemi Frusciante

Instituto de Astrofisica e Ciéncias

do Espago, Universidade de Lisboa
[CENTRA Seminar]

May 25, 2017

Exorcising Ostrogradsky ghost: Construction
of healthy hagher-derwative theories
Hayato Motohashi

IFIC, University of Valencia
[CENTRA Seminar]

May 26, 2017

Improving gravitational wave detections:
from noise characterization to data analysts
Filipe Da Silva Costa

University of Florida
[CENTRA Seminar]

May 31, 2017

Status of Horava gravity:

theory, black holes and cosmology

Daniele Vernieri

CENTRA, Instituto Superior Técnico
[CENTRA Seminar]

June 1, 2017

Dark couplings

Nelson Nunes
Universidade de Lisboa
[CENTRA Seminar]

June 8, 2017

Astrometric detection of
gravitational waves with Gaia
Chris Moore

Cambridge

[CENTRA Seminar]

June 8, 2017

New physics in B-meson decays
Avelino Vicente

IFIC, Valencia

[CFTP Seminar]

June 16, 2017

Claral primordial gravitational waves
Jrom an axionic inflation

Ippet Obata

Kyoto Univ

[CENTRA Seminar]

June 22, 2017

Precewise linear quantum gravity
Aleksandar Mikovi¢

Universidade Luséfona e GFM-UL
[CENTRA Seminar]

June 22, 2017

QCD bound states with functional methods
Gernot Eichmann

CFTP, Instituto Superior Técnico
[CFTP Seminar]

June 23, 2017
The static geomelry of a black star
Radl Carballo

University of Cape Town
[CENTRA Seminar]

June 28, 2017

Probing topology by “heating”
Nathan Goldman

FNRS Belgium and Université
Libre de Bruxelles, Belgium
[CeFEMA Seminar]|

June 29, 2017

Localized 4-Sigma and 5-Sigma dyjet mass
excesses in ALEPH LEP2 four-jet events
Jennifer Kile

CFTP, Instituto Superior Técnico
[CFTP Seminar]

July 3, 2017

Magnetic entanglement in spin-1/2 X1 chain
Somayyeh Nemati

Center of Physics of the University

of Minho and University of Porto
[CeFEMA Seminar]|

July 6, 2017

Young brown dwarfs: lesting star
Jormation across environments
Koraljka Muzic

CENTRA

[CENTRA Seminar]
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July 11, 2017

Very special relativity
Jorge Alfaro

Pontificia Universidad Catolica
de Chile, Santiago

[CFTP Seminar]

July 27, 2017

Dragrammatic methods for strongly-coupled
lattice QCD at finite temperature and density
Hélvio Vairinhos

ETH Zurich

[CENTRA Seminar]

September 19, 2017

Long-range topological superconductivity
Oscar Viyuela

MIT

[CeFEMA Seminar]|

September 21, 2017
Dynamical localization and the effects
of aperodicity in Floquet systems
Tilen Cadez

Beijing CSRC

[CeFEMA Seminar]|

September 21, 2017

Rotating BTZ black hole assuming

running couplings

Angel Rincon

Pontificia Universidade Catélica de Chile
[CENTRA Seminar]

September 28, 2017
Neutron star asteroseismology
Pablo Cerda-Duran
University of Valencia

[CENTRA Seminar]

September 28, 2017

Comparison of two Minkowski-space
approaches to heavy quarkonia

Sofia Leitao

CFTP, Instituto Superior Técnico
[CFTP Seminar]

October 2, 2017

Geometrical clusterization in spin,
nuclear and gauge systems
Oleksii Ivanytskyi
Bogolyubov Institute for
Theoretical Physics, Kiev
[CFTP Seminar]
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October 12, 2017
Electrodynamic effects

of inflationary gravitons
Drazen Glavan
University of Warsaw

[CENTRA Seminar]

October 12, 2017

Fermion masses and Yukawa textures

i a SHDM limit of the pSHU'T model
Antonio Morais

Universidade de Aveiro

[CFTP Seminar]

October 19, 2017
Primordial black holes
Tomohiro Harada
Rikkyo University
[CENTRA Seminar]

October 19, 2017

Three viable models of SM fermion
mass generation

Antonio Carcamo-Hernandez
Universidad Federico Santa Maria

[CFTP Seminar]

October 26, 2017

Holographic collisions, phase transitions
and inhomogeneous horizons

Miguel Zilhao

CENTRA, IST

[CENTRA Seminar]

October 26, 2017

Neutrino oscillations in quantum mechanics
and quantum field theory

Evgeny Akhmedov

Max Planck Institute f. Kernphysik,
Heidelberg

[CFTP Seminar]

November 2, 2017
Supersymmelry breaking and singularity
wn dynamical brane backgrounds
Kunihito Uzawa

Kwansei Gakuin University

[CENTRA Seminar]

November 9, 2017

Extinction studies towards type la supernovae

Santiago Gonzalez Gaitan
CENTRA, IST
[CENTRA Seminar]
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November 10, 2017
Industry 4.0 and making

new science observations accessible
Antonio Amorim
CENTRA/FCUL
[CENTRA Seminar]

November 16, 2017

Exotic compact objects in the strong field regime
Andrea Maselli

CENTRA, IST

[CENTRA Seminar]

November 16, 2017

Spectral funtions from the functional
renormalization group

Jochen Wambach

ECT, Trento

[CFTP Seminar]

November 23, 2017

The interplay between source modeling
and parameter estimation_for gravitational
waves_from compact binaries

Michael Puerrer

AEI Potsdam-Golm

[CENTRA Seminar]

November 23, 2017

Light exotic Higgs bosons at the LHC
Roberto Vega-Morales
Universidad de Granada
[CFTP Seminar]

November 28, 2017

Amazomian contribution to the invention

of the dirigible balloon: the history

of Julio Cezar Ribeiro de Souza

Luis Carlos Crispino

Universidade Federal de Belém do Para
[CENTRA Seminar]

November 30, 2017
Modelling binary systems of wnspiraling compact

objects in the post-Newtonian approximation framework

Guillaume Faye
Institut d’Astrophysique de Paris
[CENTRA Seminar]

December 5 & 7, 2017
Harnessing the Sun’s energy - plasma
magnetic control in tokamaks
Gianmaria De Tommasi
University of Naples Federico II
[IPFN Seminar]|

December 6, 2017
JINR neutrino program
Dmitry Naumov
JINR, Dubna
[CFTP Seminar]

December 7, 2017

Long-lived tnverse churp signals_from core-collapse
in massive scalar-tensor gravity

Ulrich Sperhake

The University of Cambridge

[CENTRA Seminar]

December 14, 2017
Science with Gaia
André Moitinho
CENTRA, IST
[CENTRA Seminar]

December 14, 2017

Towards a standard model with massive neutrinos
Pilar Hernandez

IFIC, Valencia

[CFTP Seminar]

December 15, 2017

Stellar clusters: laboratories for understanding
how stars form and evolve

Koraljka Muzic

CENTRA/FCUL

[CENTRA Seminar]

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

December 20, 2017
Anomalies in b to s transitions, or:
how §R_{E™{*}}§ stole Easter
Antonio Coutinho

Roma 3

[CFTP Seminar]

December 21, 2017

Dual foliation_formulations of general
relativity (or how © learned to stop worrying
and love coordinates)

David Hilditch

CENTRA, IST

[CENTRA Seminar]

December 21, 2017
Tetraquarks in a Bethe-Salpeter
Dyson-Schwinger approach
Paul Wallbott

Universitaet Giessen

[CFTP Seminar]

CONFERENCES
& WORKSHOPS

March 5, 2016
CENTRA meeting
IST, Lisboa
[CENTRA]

March 6-12, 2016

Excited QCD 2016

Hotel Ever, Costa da Caparica
[CFTP]

March 8-11, 2016
EUROfusion joint working session
on integrated plasma-wall modelling

IST, Lisboa
[IPFN]

April 11-12, 2016
EUROfusion general assembly
IST, Lisboa

[IPFN]
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May 23-27, 2016

Initial stages 2016 - 3rd international
conference on the initial stages in
high-energy nuclear collisions

IST, Lisboa

[CENTRA]

June 21-23, 2016
EUROfusion goal oriented training
on project & quality management

IST, Lisboa

December 12, 2016
CeFFEMA workshop
IST, Lisboa
[CeFEMA]

March 25, 2017

CENTRA meeting

Rectory of the University of Lisboa
[CENTRA]

July 9-14, 2017

XXXITI ICPIG - International conference
on phenomena in ionized gases

Estoril Congress Centre

[IPFN]

July 10, 2017

Jorge Fest: Workshop in honour of Jorge Romao

IST, Lisboa
[CFTP]

SCHOOLS

February 2-4, 2016
Lisbon mini-school on particle
and astroparticle physics

Hotel Ever, Costa da Caparica
[CFTP + LIP]

June 20-23, 2016
Workshop on parallel computing for fusion

IST
(IPFN]
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September 5-8, 2017
ExHILP 2017 - Extremely
high-intensity laser physics
IST, Lisboa

[IPFN]

September 6-7, 2017

Emilio Ribeiro conference on quantum
chromodynamics and other matters
Institute for Interdisciplinary Investigation,

University of Lisboa
[CeFEMA, CENTRA, IST/DF]

September 6-9, 2017
Workshop on multi-Higgs models
IST, Lisboa

[CFTP]

November 20-24, 2017
2nd EUPRAXIA Yearly Meeting
IST, Lisboa

[IPFN]

November 24, 2017
Black holes all over - A symposium

celebrating Jos¢ Sande Lemos’ 60th birthday

IST, Lisboa
[CENTRA]

July 10-15, 2016
Plasmasurf 2016
Oeciras

[IPFN]

September 1-6, 2016

8th School on astrophysics and gravitation
Physics Department, IST, Lisboa
[CENTRA]

i
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November 12-18, 2016

ATHENS course on plasma science
and technology 2016

IST, Lisboa

[IPFN]

February 6-8, 2017

Lisbon mini-school on particle
and astroparticle physics
Hotel do Mar, Sesimbra
[CFTP + LIP]

February 21, 2017

Theoretical condensed matter physics
IST, Lisboa

[CeFEMA]

e e s e Fup)
Group photo of the participants in the
2017 EuPRAXIA Yearly Meeting
Image by EuPRAXIA/IPEN.

July 3-7, 2017
Plasmasurf 2017
Almada

[IPEN]

November 11-17, 2017

ATHENS course on plasma science
and technology 2017

IST, Lishoa

[IPFN]
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PUBLICATIONS

Feasibility study of a control system based on
PLC and EPICS for the ESTHER combustion
gas injection; D. E. Aguiam; B. B. de Carvalho;
M. L. da Silva; Experiment@ International
Conference (exp.at’15), (2015) 3rd; doi: 10.1109/
EXPAT.2015.7463207

Chiral-symmetry breaking and confinement in
Minkowski space. AIP Conference; L. Bier-
nat, M. T. Penia, J. Ribeiro, A. Stadler, & F.
Gross. (2016); Proceedings. 1701. 040003; doi:
10.1063/1.4938620.

Kinetics and spectroscopy of low tempera-
ture plasmas; J. Loureiro, J. Amorim; Book
by Springer, ISBN 978-3-319-09 253-9; doi:
10.1007/978-3-319-09253-9

Measurement of transverse momentum relative
to dijet systems in PbPb and pp collisions at
sqrts(NIN)=2.76 TeV; Journal of High Energy
Physics; V. Khachatryan et al.; Journal of High
Energy Physics January (2016) 6; doi: 10.1007/
JHEPO01(2016)006

Search for a very light NMSSM Higgs boson
produced in decays of the 125 GeV scalar boson
and decaying into tau leptons in pp collisions

at root 8=TeV; V. Khachatryan et al.; Journal
of High Energy Physics, January (2016) 79; doi:
10.1007/JHEPO01(2016)079

Observation of top quark pairs produced in
association with a vector boson in pp collisions
at sqrts=8 TeV; Journal of High Energy Physics;
V. Khachatryan et al.; Journal of High En-
ergy Physics January (2016) 96; doi: 10.1007/
JHEPO01(2016)096

Non-Abelian family symmetries as portals to
dark matter; I. de Medeiros Varzielas, O. Fis-
cher; Journal of High Energy Physics, January
(2016) 2016:160; doi: 10.1007/JHEPO01(2016)160

Search for the production of an excited bottom
quark decaying to tW in proton- proton col-
lisions at sqrts=8 TeV; V. Khachatryan et al,;
Journal of High Energy Physics. (2016) 2016:166;
doi: 10.1007/JHEP01(2016)166

Opposite page: Image by Débora Rodrigues/ Técnico Lisboa.
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Multiboson production in W’ decays; J. A.
Aguilar-Saavedra, F. R. Joaquim; Journal of
High Energy Physics, January (2016)183;
doi: 10.1007/JHEP01(2016)183

Search for W>— tb in proton-proton collisions
at sqrts=8 TeV; Journal of High Energy Phy-
sics; V. Khachatryan et al.; Journal of High
Energy Physics, February (2016) 122; doi:
10.1007/JHEP02(2016)122

Search for a massive resonance decaying into
a Higgs boson and a W or Z boson in hadro-
nic final states in proton-proton collisions at
sqrts=8 TeV; V. Khachatryan et al.; Journal
of High Energy Physics, February (2016) 145;
doi: 10.1007/JHEP02(2016)145

Spontaneous symmetry breaking in the
S_3-symmetric scalar sector; D. Emma-
nuel-Costa, O. M. Ogreid, P. Osland, M.
N. Rebelo; Journal of High Energy Phys-
ics, February (2016) 2016:154; doi: 10.1007/
JHEP02(2016)154

Correlations between jets and charged arti

cles in PbPb and pp collisions at sqrts (ININ)
=2.76 TeV; V. Khachatryan et al.; Journal of
High Energy Physics, February (2016) 156; doi:
10.1007/JHEP02(2016)156

Predictions for boson-jet observables and
fragmentation function ratios from a hybrid
strong/weak coupling model for jet quenching;
J. Casalderrey-Solana, D. C. Gulhan, J. G.
Milhano, D. Pablos, K. Rajagopal; Journal of
High Energy Physics, March (2016), 2016:53;
doi: 10.1007/JHEP03(2016)053

Search for excited leptons in proton-proton col-
lisions at sqrts=8 TeV; V. Khachatryan et al.;
Journal of High Energy Physics, March (2016)
125; doi: 10.1007/JHEP03(2016)125

Measurement of differential and integrated
fiducial cross sections for Higgs boson produc-
tion in the four-lepton decay channel in pp
collisions at sqrts=7 and 8 TeV; V. Khacha-
tryan et al.; Journal of High Energy Physics,
April (2016) 5; doi: 10.1007/JHEP04(2016)005

Comparison of the Z/gamma* + jets to gamma
+ jets cross sections in pp collisions at sqrts=8
TeV; V. Khachatryan et al.; Journal of High
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Energy Physics, April (2016) 10; doi: 10.1007/
JHEP04(2016)010

Search for anomalous single top quark produc-
tion in association with a photon in pp colli-
sions at sqrts=8 TeV; V. Khachatryan et al.;
Journal of High Energy Physics, April (2016)
35; doi: 10.1007/JHEP04(2016)035

Measurement of top quark polarisation in
t-channel single top quark production; V.
Khachatryan et al.; Journal of High Ener-
gy Physics, April (2016) 73; doi: 10.1007/
JHEP04(2016)073

Search for heavy Majorana neutrinos in
etet+ jets and et p £+ jets events in pro-
ton-proton collisions at sqrts=8 TeV; V.
Khachatryan et al.; Journal of High Energy
Physics, April (2016) 2016:169; doi: 10.1007/
JHEP04(2016)169

Search for the associated production of a Higgs
boson with a single top quark in proton-proton
collisions at sqrts=8 TeV; V. Khachatryan et
al.; Journal of High Energy Physics, June (2016)
2016:177; doi: 10.1007/JHEP06(2016)177

Scotogenic model for co-bimaximal mixing;
P. M. Ferreira, W. Grimus, D. Jurciukonis L.
Lavoura; Journal of High Energy Physics, July
(2016) 2016: 10; doi: 10.1007/JHEP07(2016)010

Search for direct pair production of scalar top
quarks in the single- and dilepton channels

in proton-proton collisions at sqrts=8 TeV; V.
Khachatryan et al.; Journal of High Energy
Physics, July (2016) 2016:27; doi: 10.1007/
JHEPO07(2016)027

Measurement of the ttbar production cross
section in the ep channel in proton-proton col-
lisions at sqrts=7 and 8 TeV; V. Khachatryan
et al.; Journal of High Energy Physics, August
(2016) 2016:29; doi: 10.1007/JHEP08(2016)029

Measurements of the Higgs boson production
and decay rates and constraints on its couplings
from a combined ATLAS and CMS analy-

sis of the LHC pp collision data at sqrts=7

and 8 TeV; G. Aad; Journal of High Energy
Physics, August (2016) 2016:45; doi: 10.1007/
JHEPO08(2016)045

Evidence for exclusive yy = W + W — pro-
duction and constraints on anomalous quartic
gauge couplings in pp collisions at sqrts=7 and
8 TeV; V. Khachatryan et al.; Journal of High
Energy Physics, August (2016) 2016:119; doi:
10.1007/JHEP08(2016)119

Search for supersymmetry in pp collisions at
sqrts=13 TeV in the single-lepton final state
using the sum of masses of large-radius jets; V.
Khachatryan et al.; Journal of High Energy
Physics, August (2016) 2016:122; doi: 10.1007/
JHEP08(2016)122

Azimuthal decorrelation of jets widely separa-
ted in rapidity in pp collisions at sqrts=7 TeV;
V. Khachatryan et al.; Journal of High Energy
Physics, August (2016) 2016:139; doi: 10.1007/
JHEP08(2016)139

Erratum to: Spontaneous symmetry break-
ing in the S 3-symmetric scalar sector; D.
Emmanuel-Costa, O. M. Ogreid, P. Osland,
M. N. Rebelo; Journal of High Energy Phy-
sics, August (2016) 2016:169; doi: 10.1007/
JHEP08(2016)169

Search for s channel single top quark pro-
duction in pp collisions at sqrts=7 and 8 TeV;
V. Khachatryan et al.; Journal of High En-
ergy Physics, September (2016) 2016:27; dot:
10.1007/JHEP09(2016)027

Vanadium pentoxide alloyed with graphite for
thin-film thermal sensors; V. Khachatryan et
al.; Journal of High Energy Physics, September
(2016) 2016:51; doi: 10.1007/JHEP09(2016)051

Erratum to: Search for direct pair production
of scalar top quarks in the single- and dilepton
channels in proton-proton collisions at sqrts=8
Te; V. Khachatryan et al.; Journal of High
Energy Physics, September (2016) 2016:56; dot:
10.1007/JHEP09(2016)056

Search for new physics with the M T2 variable
in all-jets final states produced in pp collisions
at sqrts=13 TeV; V. Khachatryan et al.; Journal
of High Energy Physics, October (2016) 2016:6;
doi: 10.1007/JHEP10(2016)006

Phenomenological MSSM interpretation of
CMS searches in pp collisions at sqrts=7 and
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8 TeV; V. Khachatryan et al.; Journal of High
Energy Physics, October (2016) 2016:129; doi:
10.1007/JHEP10(2016)129

Decomposing transverse momentum balance
contributions for quenched jets in PbPb col-
lisions at sqrts(NN)=2.76 TeV; V. Khacha-
tryan et al.; Journal of High Energy Physics,
November (2016) 2016:55; doi: 10.1007/
JHEPI11(2016)055

Erratum to: Search for third-generation scalar
leptoquarks in the tt channel in proton-proton
collisions at sqrts=8 TeV; V. Khachatryan et

al.; Journal of High Energy Physics, November
(2016) 2016:56; doi: 10.1007/JHEP11(2016)056

Measurement of electroweak production of a
W boson and two forward jets in proton-proton
collisions at sqrts=8 TeV; V. Khachatryan et
al.; Journal of High Energy Physics, November
(2016) 2016:147; doi: 10.1007/JHEP11(2016)147

Search for new physics in final states with two
opposite-sign, same-flavor leptons, jets, and
missing transverse momentum in pp collisions
at sqrts=13 TeV; V. Khachatryan et al.; Jour-
nal of High Energy Physics, December (2016)
2016:13; doi: 10.1007/JHEP12(2016)013

Search for dark matter in proton-proton colli-
sions at 8 TeV with missing transverse momen-
tum and vector boson tagged jets; V. Khacha-
tryan et al.; Journal of High Energy Physics,
December (2016) 2016:83; doi: 10.1007/
JHEP12(2016)083

Search for dark matter particles in proton-pro-
ton collisions at sqrts=8 TeV using the razor
variables; V. Khachatryan et al.; Journal

of High Energy Physics, December (2016)
2016:88; doi: 10.1007/JHEP12(2016)088

Vanadium pentoxide alloyed with graphite for
thin-film thermal sensors; V. Khachatryan et
al.; Journal of High Energy Physics, December
(2016) 2016:123; doi: 10.1007/JHEP12(2016)123

Covariant spectator theory and hadron struc-
ture; M. T. Pena, S. Leitao, E. P. Biernat,

A. Stadler, J. E. Ribeiro, F. Gross; Few-Body
Systems, June (2016) Volume 57, Issue 6, pp
467-472; doi: 10.1007/s00601-016-1113-1
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Cellulose-based nanostructures for photo-
responsive surfaces; S. N. Fernandes, L. E.
Aguirre, R. V. Pontes, J. P. Canejo, P. Broguei-
ra, .. M. Terentjev, M. H. Godinho; Cellulose,
February (2016) Volume 23, Issue 1, pp 465-
476; doi: 10.1007/s10570-015-0815-8

Enabling the study of photons orbital angu-
lar momentum for optical communications;
A. Cunha, G. Figueira, P. André; Optical
and Quantum Electronics, September (2016),
48:425; doi: 10.1007/511082-016-0668-x

Vanadium pentoxide alloyed with graphite

for thin-film thermal sensors; C. Bianchi,

L. M. Ferreira, J. Loureiro, A. Rodrigues,

P. Duarte, A. C. Baptista, I. M. Ferreira;
Journal of ELECTRONIC MATERIALS,
Vol. 45, No. 3, (2016); do1: 10.1007/511664-016-
4363-2

Exponents of the spectral functions and dy-
namical structure factor of the 1D Lieb-Liniger
Bose gas; J. M. P. Carmelo, P.D. Sacramento;
Annals of Physics, Volume 369, June (2016)
Pages 102-127; doi: 10.1016/j.a0p.2016.03.009

Interpretation of measurements of the number
of muons in extensive air shower experiments;
R. R. Prado, R. Concei¢ao, M. Pimenta, V. de
Souza; High Energy Astrophysical Phenom-
ena 28 Jun (2016); doi: 10.1016/j.astropart-
phys.2016.07.003

Performance enhanced UV/vis spectroscopic
microfluidic sensor for ascorbic acid quantifi-
cation in human blood; H. Bi, C. M. Duarte,
M. Brito, V. Vilas-Boas, S. Cardoso, P. Freitas;
Biosensors and Bioelectronics, Volume 85, 15
November 2016, Pages 568-572; doi: 10.1016/].
bi0s.2016.05.054

SOSpin, a C++ library for Yukawa decom-
position in SO(2N) models; N. Cardoso, D.
Emmanuel-Costa, N. Gongalves, C. Simoes;
Computer Physics Communications, Volume
203, June (2016) Pages 178-200; doi: 10.1016/j.
cpc.2016.01.010

Classical radiation reaction in particle-in-cell
simulations; M. Vranic, J. L. Martins, R. A.
Fonseca, L. O. Silva; Computer Physics Com-
munications, Volume 204, July (2016) Pages
141-151; doi: 10.1016/j.cpc.2016.04.002
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Viriato: A Fourier-Hermite spectral code

for strongly magnetized fluid-kinetic plasma
dynamics; N. F. Loureiro, W. Dorland, L. Fa-
zendeiro, A. Kanekar, A. Mallet, M. S. Vilelas,
A. Zocco; Computer Physics Communications,
Volume 206, September (2016), Pages 45-63;
doi: 10.1016/j.cpc.2016.05.004

The intraplate M_w 7 Machaze earthquake in
Mozambique: Improved point source model,
stress drop, and geodynamic implications; J.
Attanayake, J. I. B. D. Fonseca; Journal of
African Earth Sciences, Volume 117, May
(2016) Pages 252-262; doi: 10.1016/j jafrears-
¢1.2016.01.027

Argon assisted chemical vapor deposition of
CrOe2: An efficient process leading to high
quality epitaxial films; A. C. Duarte, N. Fran-
co, A. S. Viana, N. I. Polushkin, A. J. Silvestre,
O. Conde; Journal of Alloys and Compounds,
Volume 684, 5 November (2016) 98-104; do1:
10.1016/j.jallcom.2016.05.167

Enabling Lorentz boosted frame parti-
cle-in-cell simulations of laser wakefield
acceleration in quasi-3D geometry; P. Yu et
al.; Journal of Computational Physics, Volume
316, 1 July (2016) Pages 747-759; doi: 10.1016/].
jcp-2016.04.014

Non-linear quantum critical dynamics and
fluctuation-dissipation ratios far from equi-
librium; F. Zamani, P. Ribeiro, S. Kirchner;
Journal of Magnetism and Magnetic Materials,
Volume 400, 15 February (2016) Pages 7-12;
doi: 10.1016/jjmmm.2015.07.106

AlOx barrier growth in magnetic tunnel junc-
tions for sensor applications; S. Knudde et al.;
Journal of Magnetism and Magnetic Materials,
Volume 412, 15 August (2016), Pages 181-184;
doi: 10.1016/j,jmmm.2016.04.008

High immunity wafer-level measurement of
MHz current; M. Dabek et al.; Measurement
Volume 94, December (2016) Pages 474-479;
doi: 10.1016/j.measurement.2015.08.025

Magnetic modulation of the transport of or-
ganophilic solutes through Supported Mag-
netic Ionic Liquid Membranes; C. I. Daniel,

A. M. Rubio, P. J. Sebastiao, C. A. M. Afonso,
J. Storch, P. Izak, C. A. M. Portugal, J. G.
Crespo; Journal of Membrane Science, Volume

505, 1 May 2016, Pages 36-43; doi: 10.1016/j.
memsci.2015.11.025

Artificial aging paper to assess long-term
effects of conservative treatment. Monitoring
by infrared spectroscopy (ATR-FTIR), X-ray
diffraction (XRD), and energy dispersive X-ray
fluorescence (EDXRYF); L. Hajji, A. Boukir, J.
Assouik, S. Pessanha, J. L. Figueirinhas, M.

L. Carvalho; Microchemical Journal, Vol-

ume 124, January (2016) Pages 646-656; do1:
10.1016/j.microc.2015.10.015

Dopant transfer from poly-si thin films to

c-Si: an alternative technique for device pro-
cessing; L. Ricardo, A. Amaral, C. Nunes de
Carvalho, G. Lavareda; Materials Science in
Semiconductor Processing, Volume 42, Part 2,
February (2016) Pages 210-214; doi: 10.1016/j.
mssp.2015.09.006

Progress of plasma wakefield self-modulation
experiments at FACET; E. Adl et al.; Nu-
clear Instruments and Methods in Physics
Research Section A: Accelerators, Spectro-
meters, Detectors and Associated Equipment,
Volume 829, 1 September (2016) Pages 334-
338; doi: 10.1016/j.nima.2016.02.075

Polarimetric analysis of a CdZnTe spectro-
imager under multi-pixel irradiation conditions;
M. Pinto et al.; Nuclear Instruments and Me-
thods in Physics Research Section A: Accelera-
tors, Spectrometers, Detectors and Associated
Equipment, Volume 840, 21 December (2016)
Pages 69-76; Do01:10.1016/j.nima.2016.09.054

Sub-jet structure as a discriminating quenching
probe; X. Zhanga, L. Apolinario, J. G. Milha-
no, M. Ptoskona; Nuclear Physics A Volume
956, December (2016) Pages 597-600; doi:
10.1016/j.nuclphysa.2016.02.028

In-medium jet evolution: interplay between
broadening and decoherence effects: The XXV
International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions; L. Apolinario, N.
Armesto, G. Milhano, C. A. Salgado; Nuclear
Physics A, Volume 956, December (2016) Pages
681-684; doi: 10.1016/j.nuclphysa.2016.02.043

Flavour symmetries in a renormalizable SO(10)
model; P. M. Ferreira, W. Grimus, D. Jurciu-
konis L. Lavoura; Nuclear Physics B, Volume
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906, May (2016), 289-320; doi:10.1016/j.nucl-
physb.2016.03.011

AWAKE: A proton-driven plasma wakefield
acceleration experiment at CERN; C. Bracco
et al.; Nuclear and Particle Physics Procee-
dings, Volumes 273-275, April-June (2016)
Pages 175-180; doi: 10.1016/j.nuclphys-
bps.2015.09.022

Questions and answers in extreme energy
cosmic rays - a guide to explore the data set of
the Pierre Auger Observatory; P. Abreu et al.;
Nuclear and Particle Physics Proceedings, Vo-
lumes 273-275, April-June (2016), Pages 1271-
1275; dot: 10.1016/j.nuclphysbps.2015.09.203

Boson-jet correlations in a hybrid strong/weak
coupling model for jet quenching in heavy

ion collisions; J. Casalderrey-Solana, D. C.
Gulhan, J. Guilherme Milhano, D. Pablos,

K. Rajagopal; Nuclear and Particle Physics
Proceedings, Volumes 276-278, July-September
(2016) Pages 285-288; doi: 10.1016/j.nuclphys-
bps.2016.05.065

A search for pair production of new light bo-
sons decaying into muons; V. Khachatryan et
al.; Physics Letters B, Volume 752, 10 January
(2016) Pages 146-168; doi: 10.1016/j.physletb.
2015.10.067

Search for neutral MSSM Higgs bosons decay-
ing to mu(+) mu(-) in pp collisions at sqrts=7
and 8 TeV; V. Khachatryan et al.; Physics
Letters B, Volume 752, 10 January (2016) Pages
221-246; doi: 10.1016/j.physletb.2015.11.042

Proca stars: Gravitating Bose-Einstein conden-
sates of massive spin 1 particles; R. Brito, V.
Cardoso, C. A. R. Herdeiro, E. Radu; Physics
Letters B, Volume 752, 10 January (2016) Pages
291-295; doi: 10.1016/j.physleth.2015.11.051

The spin structure function g”p_1 of the
proton and a test of the Bjorken sum rule; C.
Adolph et al.; Physics Letters B, Volume 753,
10 February (2016), Pages 18-28; doi: 10.1016/j.
physletb.2015.11.064

Covariant density functional theory for decay
of deformed proton emitters: A self-consistent
approach; L. S. Ferreira, E. Maglione, P. Ring;
Physics Letters B, Volume 753, 10 February
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(2016) Pages 237-241; doi: 10.1016/j.phys-
leth.2015.11.076

Search for exotic decays of a Higgs boson into
undetectable particles and one or more pho-
tons; V. Khachatryan et al.; Physics Letters B,
Volume 753, 10 February (2016) Pages 363-
388; doi: 10.1016/j.physleth.2015.12.017

Angular analysis of the decay B-0 — K*(0)
mu(+)mu(-) from pp collisions at sqrts=8 TeV;
V. Khachatryan et al.; Physics Letters B, Vol-
ume 753, 10 February (2016) Pages 424-448;
doi: 10.1016/j.physletb.2015.12.020

Longitudinal double spin asymmetries in single
hadron quasi-real photoproduction at high
p_T; C. Adolph et al.; Physics Letters B, Vol-
ume 753, 10 February (2016), Pages 573-579;
doi: 10.1016/j.physleth.2015.12.035

Search for a Higgs boson decaying into
y*y—lly with low dilepton mass in pp collisions
at sqrts=8 TeV; V. Khachatryan et al.; Physics
Letters B, Volume 753, 10 February 2016 Pages
341-362; doi: 10.1016/j.physletb.2015.12.039

Interplay among transversity induced asym-
metries in hadron leptoproduction; C. Adolph
et al.; Physics Letters B, Volume 753, 10
February (2016), Pages 406-411; doi: 10.1016/j.
physletb.2015.12.042

Transverse momentum spectra of inclusive

b jets in pPb collisions at sqrts(INN)=5.02
TeV; V. Khachatryan, A. M. Sirunyan, A.
Tumasyan; Physics Letters B, Volume 754,
10 March (2016) Pages 59-80; doi: 10.1016/j.
physleth.2016.01.010

Searches for a heavy scalar boson H decaying
to a pair of 125 GeV Higgs bosons hh or for a
heavy pseudoscalar boson A decaying to Zh, in
the final states with h — tt; V. Khachatryan
et al.; Physics Letters B, Volume 755, 10 April
(2016) Pages 217-244; doi: 10.1016/j.phys-
letb.2016.01.056

Search for new phenomena in monophoton fi-
nal states in proton-proton collisions at sqrts=8
TeV; V. Khachatryan et al.; Physics Letters B,

Volume 755, 10 April (2016) Pages 102-124; doi:

10.1016/j.physletb.2016.01.057
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Search for W © decaying to tau lepton and
neutrino in proton-proton collisions at sqrts=8
TeV; V. Khachatryan et al.; Physics Letters B,
Volume 755, 10 April (2016) Pages 196-216;
doi: 10.1016/j.physleth.2016.02.002

Measurement of the ratio B(B_s*0 — J/psi1
£20(980))/B(B_s*0 — J/psi phi(1020)) in pp
collisions at sqrts=7 TeV; V. Khachatryan et
al.; Physics Letters B, Volume 756, 10 May
(2016) Pages 84-102; doi: 10.1016/j.phys-
leth.2016.02.047

Search for supersymmetry in events with

a photon, a lepton, and missing transverse
momentum in pp collisions at sqrts=8 TeV; V.
Khachatryan et al.; Physics Letters B, Volume
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N. F. Louretro, F. Califano, and F. Jenko; The
Astrophysical Journal, Volume 847, Number 1
(2017) 28; doi: 10.3847/1538-4357/aa894d
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SCIENTIFIC ACTIVITIES

Neutron stars: a novel equation of state with
induced surface tension; V. V. Sagun and I.
Lopes; The Astrophysical Journal, Vol. 850,
nl péagina (2017) 75; doi: 10.3847/1538-4357/
aa92cf

Collisionless reconnection in magnetohydrody-
namic and kinetic turbulence; Nuno F. Lourei-
ro and Stanislav Boldyrev; The Astrophysical
Journal, Volume 850, Number 2 (2017) 182;
doi: 10.3847/1538-4357/aa9754

A targeted search for point sources of EeV
photons with the Pierre Auger Observatory;
A. Aab et al.; The Astrophysical Journal Let-
ters, Volume 837, Number 2, 1.25 (2017); doi:
10.3847/2041-8213/aa6b1ab

Multi-messenger observations of a binary neu-
tron star merger; B. P. Abbott et al.; The Astro-
physical Journal Letters, Volume 848, Number
2, LL12; doi: 10.3847/2041-8213/aa91c9

Evidence for a time lag in solar modulation of
galactic cosmic rays; N. Tomassetti, M. Or-

BOOKS

Cruz, C. R, Figueirinhas, J. L., Sebastiao,
P. J. (2017 ). MR of Liquid Crystal Dendrimers
Pan Stanford Publishing Pte. Ltd., Singapore
038988. ISBN: 978-981-4745-72-7

Bicudo, P., Sacramento, P. D., Cardoso, M.,
Correia, M. M., Martins, S. F., Monteiro, R.,
Paulos, M. F., Joao Gomes Rosa, Santos, Jorge
E. (2017). Mecanica Qudntica - 2 Edigdo revista e
aumentada, IST Press, IST, Lisboa. ISBN: 978-
989-8481-54-2
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cinha, F. Barao, and B. Bertucci; The Astro-
physical Journal Letters, Volume 849, Number
2 (2017) L32; doi: 10.3847/2041-8213/2a9373

Search for high-energy neutrinos from binary
neutron star merger GW170817 with ANTA-
RES, IceCube, and the Pierre; A. Albert et al.;
The Astrophysical Journal Letters 850 L35
(2017); doi: 10.3847/2041-8213/aa9aed

Heavy and heavy-light mesons and the Lorentz
structure of the quark-antiquark interaction; S.
Leitao, A. Stadler, M. T. Pena, E. P. Biernat;
Acta Physica Polonica B Proceedings Supple-
ment, Vol. 10 (2017) n 4; doi: 10.5506/APhy-
sPolBSupp.10.939

Simulation of a Portuguese limestone masonry
structure submitted to fire: 3D ultrasonic to-
mography approach; E. Martinho, M. Mendes,
A. Dionisio; International Journal of Conser-
vation Science, Oct-Dec (2017) Vol. 8 Issue 4,
p565-580. 16p.
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Professor Luis Oliveira e Silva is honoured by the President
of the Portuguese Republic Marcelo Rebelo de Sousa.
Image by Débora Rodrigues/ Técnico Lisboa.

SCIENTIFIC HONOURS

& AWARDS

The following members of the DF were
recognized for their outstanding scien-
tific achievement with the following
honours and awards:

In 2016, Prof. Luis Oliveira e Silva was
awarded with the honour “Grande Oficial
da Ordem da Instrucao Publica” by the
President of the Portuguese Republic.

Prof. Luis Oliveira e Silva was elected Fellow of
the European Physics Society in 2017.

Prof. Teresa Penia was elected in 2017 to the Execu-

tive Committee of the European Physics Society.
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The Department of Physics (DF) is strongly commit-
ted to promote scientific literacy in the society and
to engage the young in pursuing careers in science,
technology, engineering, arts and mathematics, par-
ticularly in physics and engineering physics related
subjects. Many faculty have an important role in the
dissemination of knowledge to society, either scien-
tifically or in outreach activities; scientifically, by
publishing in peer reviewed journals and by serving
as members of editorial boards, of conference/work-
shop committees, and of professional societies with
selected membership; in outreach activities, as active
organizers and participants of widespread events,

as speakers in talks for undergraduate stu-dents and
for the general public, as coordinators/members of
communication bodies and educational projects, as
authors of books and press articles for the general
public, and as authors/participants in programmes
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Students test a Van de Graaff generator
at NFIST’s “Semana da Fisica™.
Image by Débora Rodrigues/ Técnico.

and interviews broadcasted via T'V, radio, internet
or in printed media. In particular, members of the
DF prepared the following outreach videos regard-
ing the discovery of gravitational waves:

Duscovery of gravitational waves and electromagnetic waves
Jrom the collision of two neutron stars (www.youtube.
com/watch?v=IUMpuh-9too)

The attribution of the 2017 Nobel Prize in Physics to
the Gravitational Waves (www.youtube.com/watch?
v=4DwrYbUkKH9E)

What are gravitational waves and the LIGO discovery
(www.youtube.com/watch?’v=w8EIXKL6IGU)

LIGO discovered gravitational waves (www.youtube.
com/watch?v=-j5K-3Fpn2U)

The DF is also increasing its links to industry and
companies, with the help of the network of Alumni
and of those Research Units more oriented towards
technologies and physics applications. With these
links, we reinforce the possibilities for placing our
students in temporary internships and we bridge the
gap between research and society.

SUPPORT TO
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The following is a selection of regular outreach acti-
vities involving the DF, presented per chronological
order of the events along the year, that ends with
the statistics of visits to secondary schools during
the period reported. This period was particularly
special for the DF, because in 2016-2017 the MEFT
has celebrated 30 years after his foundation.

NFIST ACTIVITIES

The DT supports NFIST - Ntcleo de Fisica do
IST - the association of physics’ students at IST,
and both institutions are involved in several
joint activities. The DF supported the organiza-
tion of the NFIST’s 19th and 20th “Semana da
Fisica”, from 15 to 20 February 2016 (sf19.nfist.
pt) and from 20 to 25 February 2017 (sf20.nfist.

pt), respectively, which attracted more than 2300
students from basic and secondary schools each
year, and the organization of NFIST’s 3rd and 4th
“Jornadas de Engenharia Fisica” (JEF) on the 2nd
and 3rd march 2016 (jef.nfist.pt/2016/programa.
php) and on the Ist and 2nd march 2017 (jef.nfist.
pt/2017/programa.php), respectively.

MASTERCLASSES

IPPOG - International Particle Physics Outreach
Group (ippog.org) - is an international collabora-
tion dedicated to the promotion of particle physics
and associated technologies within the young and
in the society. Among the flagship activities of IP-
POG it stands out the International Masterclasses
in Particle Physics (IMCs), started in 2005 with the
participation of DF/IST and LIP (Laboratério de
Instrumentagdo e Fisica Experimental de Particu-
las) as one of the founding partners, whose Portu-
guese representative and national coordinator is a
faculty member of the DF.

In the IMCs, now taking place in 15 locations in
Portugal, high-school students go to the university
to “Be a Scientist for a day... with the Hands-on
Particles”. During a full day, students have in-
troductory talks, analyse real data from CERN
experiments and participate in an international
video-conference based at CERN.

In 2016 and 2017, the DF co-organized with LIP
two sessions, in March/April of each year at IST,
attracting more than 240 students/session. These
constitute the largest groups ever present in an
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IMC day worldwide and, with the support of
IST, these sessions have contributed largely to
the total number of 1800 participants/year in
Portugal, about 15% of the world participation

PHYSICS
OLYMPIADS

Since 2010, the regional phase of the southern Phy-
sics Olympiads takes place at IST/Taguspark, in

a co-organization by the Portuguese Physics Soci-
ety and the DF. In these Olympiads, students from
schools can compete at two levels to solve theore-
tical problems and an experimental problem: the
A-level (9th grade; groups of up to three students)
and the B-level (11th grade, individual competition).
In 2016 (and 2017) the regional Phy-sics Olympics
happened on April 16th (April 29th) and had the
participation of 34 teams (43 teams) at the A-level
and 129 students (129 students) at the B-level.

IST DAY/

in these activities. Also, members of the DI helped
coordinating and provided support to the IMCs in
Azores, Braganca, Vila Real, Evora, Beja and Faro.

In addition to the students, we have also welcomed
nearly 80 accompanying teachers, who have fol-
lowed an outreach seminar while the students were
doing the exams.

In 2016 we acknowledge Prof. Paulo Crawford, who
spoke about the discovery of gravitational waves,
and in 2017 we acknowledge Prof. Paulo André,
who spoke about communications in dark optical

fibers.

KEEP IN TOUCH

In 2016 and 2017, the DF joined the celebrations of
IST Day, and the corresponding “Keep In Touch”
activities proposed by IST. In 2016, several alumni
presented their post-graduated experience, span-
ning testimonials from industry to research, in phy-
sics and applied physics/engineering, as well as in
energy and economy.
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In 2017, the event was integrated in the celebration
of MEFT’s 30th anniversary. The DF presented a
class with demonstration experiments in the audito-
rium Abreu Faro, which attracted dozens of people,
showing also experiments prepared by NFIST at
the entrance to the auditorium.

THE MEFT
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High school sutdents attend a masterclass.
Image by Técnico Lisboa.

WORKSHOPS

MEFT - Challenging the limits of science
and technology

The 5th and 6th Workshops to promote the MEFT
to high-school students, especially those in the
12th grade, took place at IST on June 2016 and
June 2017, respectively, right after the last natio-
nal exams. Since 2012, the DI and the MEFT
coordination co-organize this two-days’ workshop
(meft-desafiarlimites.weebly.com) that brings to the
audience many hot topics in very-short talks (10
minutes), showcasing the best of the DI and of the
different activities carried out by MEFT alumni.
The workshop includes also visits to the labora-

tories of the DF and its associated research units.
During the workshop the students pose questions
of both scientific and practical nature, related
with physics and the physics course at IST. This
key activity has helped shaping the profile of the
candidates to MEFT and has greatly contributed
to the increase in the minimum grade to access
the course. The number of participants was 75 (34
women and 41 men) in 2016, and 57 (23 women
and 34 men) in 2017.
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MEFT - Extending the limits of science
and technology

The DF and the MEFT Coordination launched in
2017 the Workshop MEFT - Extending the limits
of Science and Technology, as part of the celebra-
tion of the 30th anniversary of MEFT, aiming to
promote the 2nd cycle of the MEFT to the students

PHYSICS

ofits Ist cycle. The event presented the numerous
opportunities for research and innovation available
in the five scientific areas of the DI and its associ-
ated research units, maintaining cooperation pro-
grammes with several excellent research facilities
around the world, and promoted a debate about
the MEFT and the expectations and suggestions
of the students.

TECHNOLOGY

DAY

This one-day workshop was launched in 2017, as
part of the celebration of the 30th anniversary
of MEFT. It gathered companies, small and
medium enterprises and research institutes that
presented their activities related with applied
physics and technologies. The event provided a
great opportunity for sharing with the students
the state-of-the-art technologies and challenges
in the areas of robotics, power electronics, bio-

medical physics and engineering, microelectronics,
among others, and for promoting a direct intera-
ction between the students and the 19 participant
entities. As an outcome, the Physics Technology
Day enabled future collaborations and careers in
applied physics and engineering, fostering also
opportunities for recruiting talented students from
IST, that visited the Workshop.

NEWTONMAS

In 2016, the DF launched this very innovative
event to celebrate the 30th anniversary of the
MEFT and the birthday of Isaac Newton (25th
December, 1642, in the Julian calendar). The
Newtonmas was organized on a Saturday after-
noon and evening, after the last lecture-day of
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the first term, serving also to gather the students,
the faculty and the staff of the DF, in a special
end-of-the-year celebration.

In 2016, the history of the MEFT was reviewed by
several speakers, and a seminar about gravitation

was presented by Prof. José Sande Lemos, evoking
Isaac Newton. The first edition of Newtonmas was
chosen to present the new logo for the MEFT

[MEFT - Boosting the future]. In total, 221 people
(55 women and 166 men) participated in the event.

In 2017, the DF invited Prof. Clément Mouhot
(University of Cambridge, UK), an expert math-
ematician in statistical physics, to deliver a “IST
Distinguished Lecture” on his work about “Lan-
dau damping”, which granted the Fields Medal
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in 2010. The celebration of the 30th anniversary
of MEFT was closed during this event, with the
announcement of several distinctions granted to
the students by the DF and the Coordination of
the MEFT: the Awards for Academic Excellence
in the MEFT and the Distinctions for the Best
Master Theses per scientific area, which included
a brief presentation of the results achieved by the
awardees. A total of 198 people (53 women and
145 men) participated in the event.

SCHOOL VISITS

Visits from schools

There are regular requests of high-schools to
visit IST, which are normally handled by NAPE,
the student support unit of IST. The groups
requesting visits to the facilities located at the
DF or its associated research units are handled
directly by the DF.

Additionally, several schools visit IST after direct
contact with the Research Units or as part of the
programme of NFIST’s Physics Week - “Semana
da Fisica”, which receives more than 2000 stu-
dents a year.

Outreach seminars at schools
and other institutions

The DF faculty are well engaged with the Socie-
ty and try hard to answer all the requests from
schools and other institutions across the country,
to receive a scientist/teacher. These visits normal-
ly include a presentation by the members of the
DF on a feature hot topic, properly adapted to the
group’s age (between 5-18 years old), after which
the students have the possibility to ask questions
about physics, the IST and the MEFT. In 2016
and 2017, more than 160 outreach talks were de-
livered by members of the DF at high-schools and
other institutions. Of these, 48 talks were made
in the scope of the project “Espaco vai a escola”
from ESERO-Portugal.
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FACULTY & STAFF

FACULTY

The heart of the DF is composed by its faculty
(with both permanent and invited members),
collaborators, and administrative and technical
staff. These are people that give live to the de-
partment, contributing to its success.

In 2016 and 2017, the following faculty
were recruited/promoted:

Teresa Pena, Full Professor

Vitor Cardoso, Full Professor

Pedro Bicudo, Associate Professor
Pedro Sebastiao, Associate Professor
Marta Fajardo, Assistant Professor
Pedro Assis, Assistant Professor

Bruno Gongalves, Principal Investigator
Carlos Silva, Principal Investigator

Rui Coelho, Assistant Investigator

The DF also thanks its collaborators
in 2016 and 2017:

André Lopes

Angela Mecca

Antonio Tejero-Del-Caz
Anténio Samuel Avila Balula
Carlos Augusto Santos Silva
Daniele Vernieri

David Mathew Hilditch
Diogo Braganga

Diogo Da Silva Duarte Cruz
Domenica Corona

Eduardo Jorge Da Costa Alves
Elena Stefanova Tatarova
Elmar Biernat

Fabio Cruz
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In 2016 and 2017, the following faculty
left the DF:

Jorge Loureiro, Associated Professor (Retired)
Eduardo Castro, Assistant Professor (Moved to UPorto)
Joao Fonseca, Assistant Professor (Leave of absence)

We thank them for their dedication and commitment
to the success of the DF, during the years of service.

Gareth Oisin Williams

Gongalo Quinta

Henrique Leal

Hugo Fernando Santos Tergas
Joao Carlos Nogueira de Brito Fortunato
Joao Daniel Marques Rodrigues
Joao Luis de Figueiredo Rosa
Jodo Vargas

Jorge Lopes

José Manuel das Neves Rodrigues
José Maria Vargas Lopes
Katharina Lorenz

Kevin Michael Schoeftler
Manuel Peres Alonso

Maria Teresa Ferreira Marques Pinheiro
Miguel Alexandre Ribeiro Correia
Miguel Reis Orcinha

Miguel Rodrigues Zilhao Nogueira
Myriam Arnal Rodrigues

Nelson Manuel Carreira Lopes

Nuno Rombert Pinhao

Paulo Jorge Rodrigues

Pedro Lourengo

Pedro Manuel Peixoto Teles

Tenure-track/tenured professors
& invited professors:

Alessandro de Angelis

Alfred Stadler

Amaro José Rica da Silva

Amilcar José Ferros Praxedes

Ana Maria Guerreiro Martins

Ana Maria Heleno Branquinho de Amaral
Ana Maria Vergueiro Monteiro Cidade Mourao
André David Tinoco Mendes

Antonio Jorge Duarte de Castro Silvestre
Anténio Mario Pereira Ferraz

Artur Jorge Louzeiro Malaquias

Bernardo Antonio Neto Gomes Baptista Tomé
Bernardo Brotas de Carvalho

Carlos Manuel dos Santos Rodrigues da Cruz
David Emanuel da Costa

David Pacheco Resendes

Diana Cristina Pinto Leitao

Eduardo Filipe Vieira de Castro

Enrico Maglione

Fernando José de Carvalho Barao

Filipe Rafael Joaquim

Gernot Eichmann

Gongalo Nuno Marmelo Foito Figueira
Heinrich Hoerber

Helena Cristina Ramos Jeronimo Dias Alves
Horacio Joao Matos Fernandes

Ilidio Pereira Lopes

Ivo Varzielas

Jodo Alberto dos Santos Mendanha Dias
Joao Carlos Azevedo Gaspar

Jodo Carlos Carvalho de Sa Seixas

Jodo Carlos Ferreira Fernandes

Joao Filipe de Barros Duarte Fonseca

Joao Luis Maia Figueirinhas

Jodo Paulo Ferreira da Silva

Jodo Pedro Saraiva Bizarro

Joaquim Inacio da Silva Marcos

Jorge Manuel Amaro Henriques Loureiro

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

Pedro Ricardo Charters Ribeiro da Cunha Sanguino
Raul de Diego Martinez

Ricardo Parreira de Azambuja Fonseca

Rodrigo Clemente Velez Mateus

Rodrigo Vicente

Sofia Freitas

Sofia Isabel Cardoso de Almeida Leitao

Thomas Emmanuel Aurelien Grismayer

Victoria Corregidor Berdasco

Vania Cristina Henriques Silvério

Jorge Manuel Rodrigues Crispim Romao
Jorge Miguel Ramos Domingues Ferreira Vieira
José Emilio Fernandes Tavares Ribeiro
José Guilherme Teixeira de Almeida Milhano
José Luis Rodrigues Julio Martins

José Pizarro de Sande ¢ Lemos

Liliana Marisa Cunha Apolinario

Luis Filipe Moreira Mendes

Luis Humberto Viseu Melo

Luis Manuel Balio Lavoura

Luis Miguel Faria Pereira Lopes da Silva
Luis Miguel de Oliveira e Silva

Luis Paulo da Mota Capitdao Lemos Alves
Maria Joana Patricio Gongalves de Sa
Maria Manuela de Sousa Mendes

Maria Margarida Nesbitt Rebelo da Silva
Maria Raquel Nunes Pereira Crespo
Maria Teresa Haderer de la Pena Stadler
Marta Leitdo Mota Fajardo

Michele Gallinaro

Mario Anténio Prazeres Lino da Silva
Mario José Goncalves Pinheiro

Mario Jodo Martins Pimenta

Nuno Filipe Gomes Loureiro

Nuno Miguel Ribeiro Cardoso

Patricia Carla Serrano Gongalves

Pedro Domingos Santos do Sacramento
Pedro Jorge dos Santos Assis

Pedro José Gongalves Ribeiro

Pedro José Oliveira Sebastiao

Pedro José de Almeida Bicudo

Pedro Miguel Félix Brogueira

Pedro Morais Salgueiro Teixeira de Abreu
Pietro Faccioli

Reinhard Horst Schwarz

Ricardo Jorge Gonzalez Felipe

Ruben Mauricio da Silva Conceicdo

Rui Manuel Agostinho Dilao
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Samuel Rodrigues Martins Eleutério
Susana Isabel Pinheiro Cardoso de Freitas
Sérgio Eduardo de Campos Costa Ramos
Umesh Vinaica Mardolcar

Vasco Anténio Dinis Leitao Guerra
Vincenzo Vitagliano

Vitor Manuel dos Santos Cardoso

Vitor Joao Rocha Vieira

Tenure-track/tenure investigators
Bruno Miguel Soares Gongalves

Carlos Alberto Nogueira Garcia da Silva
Rui Miguel Dias Alves Coelho
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Administrative and technical staff

Ana Bela Gomes dos Santos Pires Cardoso
Daniel de Jesus Mendes Lala

Dulce Maria Martins da Conceigao

Hélder Alexandre Armario Santos Carvalho
Jodo Paulo dos Santos Guerreiro

Maria de Fatima da Fonseca Sousa Correia
Maria de Fatima da Silva Casquilho
Martinha Viegas de Sousa

Pedro Nuno da Silva Claro

Sandra Cristina Gongalves de Oliveira dos Santos
Sandra Rodrigues José Martins
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Alfred Stadler
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Karl-Franzens Universitat Graz, 1989.
ORCID: 0000-0002-9596-0770

Email: alfred.stadler@tecnico.ulisboa.pt
Phone: +351 218419705 (ext. 3705)

Research area & interests:

Alfred Stadler’s research activities are focused

on the theory of strongly interacting particles. In
particular, he has developed a relativistic model
of the interaction between two nucleons (neu-
trons and protons), and has shown, by solving the
corresponding relativistic three-nucleon equations
exactly, that they lead to an accurate description
of the three-nucleon bound states (the light nuclei
tritium and helium-3). Currently he investigates
the structure of mesons as relativistic quark-anti-
quark bound states. He teaches physics at the Uni-
versity of Evora and has supervised two Masters
and two PhD theses.
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Selected References:

Leitao, S., Stadler, A., Pena, M., & Biernat, E. P.
(2017). Covariant spectator theory of quark-an-
tiquark bound states: Mass spectra and vertex
functions of heavy and heavy-light mesons.
Physical Review D, 96(7). doi:10.1103/phys-
revd.96.074007.

Gross, I', & Stadler, A. (2008). Covariant specta-
tor theory of np scattering: Phase shifts obtained
from precision fits to data below 350 MeV. Phy-
sical Review C, 78(1). do1:10.1103/physrevc.78.
014005.

Stadler, A., & Gross, I (1997). Relativistic Galcu-
lation of the Triton Binding Energy and Its Impli-
cations. Physical Review Letters, 78(1), 26-29.
doi:10.1103/physrevlett.78.26.
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Alessandro de Angelis
Invited Full Professor

Area: Particle Physics & Nuclear Physics
PhD: University of Padua, 1983.
ORCID: 0000-0002-3288-2517

Email: alessandro.deangelis@pd.infn.it
Phone: +39 3913484634

Research area & interests:

Alessandro de Angelis is a high-energy physicist
and astrophysicist. Full Professor at the Univer-
sity of Udine and the IST of the University of
Lisbon, he is currently Director of Research at
INFN Padova and chairman of the collaboration
board managing the MAGIC gamma-ray tele-
scope at the Northern European Observatory, La
Palma, Canary Islands. His main research interest
is fundamental physics, especially astrophysics
and elementary particle physics at accelerators.
After graduating from Padova University, de
Angelis was employed at CERN in the 1990s,
and he later became a founding member of the
collaboration board managing the NASA Fermi
gamma-ray telescope. He has been a lecturer in
electromagnetism and astroparticle physics in
Italy and Portugal and Visiting Professor at the
ICRR in Tokyo, the Max-Planck Institute in Mu-
nich, and the University of Paris VI.
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Selected references:

De Angelis, A. and Pimenta, M. (a2015). Introduc-
tion to particle and astroparticle physics, Springer (700
pp-)- ISBN 978-88-470-2688-9.

Fermi-LAT Collaboration/M. Ackermann et al.
(2013). Detection of the characteristic pion-de-
cay signature in supernova remnants. Science
339 807. Cited by 190 records. doi: 10.1126/
science. 1231160

MAGIC Collaboration/]. Aleksic et al.(2011).
Searches for dark matter annihilation signatures
in the Segue 1 satellite galaxy with the MAGIC-I
telescope. Journal of Cosmology and Astroparti-
cle Physics - JCAP. 6. Cited by 102 records. dot:
10.1088/1475-7516/2011/06/035.

Amaro J. Rica da Silva
Assistant Professor

Area: Astrophysics & Gravitation
PhD: 1988
ORCID: 0000-0002-6092- 3152

Email: ricadasilva@tecnico.ulisboa.pt
Phone: +351 218417619

Research area & interests:

Amaro Rica da Silva studies new computational
methods applied to astrophysical problems, from
planetary physics to solar flares to supernova cha-
racterization. The main focus is the exploration of
the multi-scale description of these highly complex
systems, either by using wavelet analysis, empirical
mode decompositions or integral transforms for
spectral analysis. Also interested into possible appli-
cations of deep neural networks and unsupervised
learning modeling in physics with convolutional
nets. These methods should allow the analysis of
high-dimensional dynamical systems incorporating
a priori knowledge with mesh-free methods, future
prediction with incomplete information and train-
ing, hierarchical feature representation, extraction
and classification.
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Selected references:

R. da Silva, A. J., & Lemos, J. P. (2008). Binary
collisions and the slingshot effect. Celestial Me-
chanics and Dynamical Astronomy, 100(3), 191-
208. doi:10.1007/510569-007-9114-5.

R. da Silva. Galois Groups in the work of Mira
Fernandes (2010-2011). Boletim da Sociedade
Portuguesa de Matematica, Numero Especial -
Aureliano Mira Fernandes: 125-145. http://ads
abs.harvard.edu/abs/2011arXiv1101.1618]J.

P. Jorge, A. R. da Silva, and I. Lopes (2006). Pul-
sating Spectrum of Subdwarf Star PG 1605+072:
Comparative Time-Frequency Analysis via Wave-
let Packet and Local Sine Packet Transforms of an
Interrupted Light Curve. The Astrophysical Jour-
nal, 647(1), 564-572. doi:10.1086/504461.
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Amilcar Praxedes
Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 1986.
ORCID: 0000-0003-3558-3181

Email: fgbsi@tecnico.ulisboa.pt
Phone: +351 218417848 (ext. 1848)

Research area & interests:
Amilcar Praxedes was awarded the
Excellent Teacher” distinction at IST
in 2016 and 2017.
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Selected references:

Cowan, E. E. B., Fluendy, M., Moutinho, A., &
Praxedes, A. (1984). Non-adiabatic processes

in alkali metal-alkyl halide molecule collisions.
Molecular Physics, 52(5), 1125-1143. doi:10.10
80/00268978400101831.

Praxedes, A., & Naegele, J. (1991). O2 adsorption
on UNIi5 studied by ion scattering spectroscopy
and UV photoelectron spectroscopy. Surface
Science, 251-252, 916-920. doi:10.1016/0039-
6028(91)91124-g.

Cabral, J. A., Varandas, C. A., Malaquias, A.,
Praxedes, A, et. al., (1996). Analysis of the IST-
TOK plasma density profile evolution in sawtooth
discharges by heavy-ion beam probing. Plasma
Physics and Controlled Fusion, 38(1), 51-70.
doi:10.1088/0741-3335/38/1/002.

Ana Branquinho de Amaral
Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade Nova de Lisboa, 1992.
ORCID: 0000-0001-8837-7547

Email: ana.de.amaral@tecnico.ulisboa.pt
Phone: +351 21841920 8

Research area & interests:

The work of Ana Branquinho de Amaral is
focused on the optimization of micro-electronics
devices and photovoltaic cells. To accomplish

this objective several types of semiconducting,
msulating and conducting materials are deposited
and characte- rized. Her research envisage both
the fundamental understanding of the materials
physical properties and the exploration of their
potential for the development of applications
with technological impact. Presently she is also
mterested on the deposition of amorphous silicon
films on graphene substrates to study the damages
caused by plasma during deposition in order to
use graphene material as a TCO in amorphous
silicon solar cells or in photo-sensors.
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Selected references:

Ricardo, L., Amaral, A., Nunes de Carvalho,

C., & Lavareda, G. (2016). Dopant transfer from
poly-st thin films to ¢-Si: an alternative technique
for device processing. Materials Science in Semi-
conductor Processing, 42, 210-214. doi:10.1016/j.
mssp.2015.09.006.

Fernandes, M., Vygranenko, Y., Vieira, M., Lava-
reda, G., Carvalho, C. N., & Amaral, A. (2016).
Automated rf-PERTE system for room tempera-
ture deposition of TCO coatings. Energy Procedia,
102, 96-101. doi:10.1016/j.egypro.2016.11.323.

Amaral, A., Lavareda, G., Nunes de Carvalho,
C., André, V., Vygranenko, Y., Fernandes, M., &
Brogueira, P. (2018). Etchability dependence of
InOx and I'TO thin films by plasma enhanced
reactive thermal evaporation on structural proper-
ties and deposition conditions. MRS Advances,
3(04), 207-212. doi:10.1557/adv.2018.113.
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Ana M. Martins
Assustant Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade de Lisboa, 1987.
ORCID: 0000-0001-9943-0841

Email: amgm@tecnico.ulishoa.pt

Selected references:

Martins, A. M. (2015). Necessary and sufficient
conditions for local unitary equivalence of multi-
qubit states. Physical Review A, 91(4). doi: 10.11
03/physreva.91.042308.

Martins, A. M. (2008). Minimization of a quan-
tum automaton: The transducer. Physical Review
A, 78(6). doi:10.1103/physreva.78.062326.

Mendonga, J. T., Guerreiro, A., & Martins, A.
M. (2000). Quantum theory of time refraction.
Physical Review A, 62(3). doi:10.1103/physre-
va.62.033805.
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Ana Maria Mourao
Associate Professor

Area: Astrophysics & Gravitation

PhD: Lomonossov Moscow State
University, 1988.

ORCID: 0000-0002-0855-1849

Email: amourao@tecnico.ulisboa.pt

Research area & interests:

A. Mourao has been participating in several
international efforts related to the use of super-
novae to understand the nature of dark energy
and the accelerated expansion of the Universe.
The current constrains on the nature of the dark
energy from supernovae can only be greatly im-
proved with a much better control of systematics,
such as the extinction in host galaxies, evolutio-
nary effects or host galaxy properties. She is now
studying supernova host galaxies using wide field
mtegral spectroscopy. She is also using the FORS2
mstrument at the ESO - VLT-Very Large Tele-
scope 1n Paranal, Chile, to measure the polari-
zation of the light from the galaxies to infer the
properties of the dust is supernova host galaxies.
AM has been responsible for the DEMO-Demon-
strations laboratory. The aim of this Laboratory
is to provide experimental support for the lectures
courses 1n physics. She was awarded with the di-

ploma “Excellency in teaching” in 2016 and 2017.

A. Mourao was the responsible at Executive
Commission of the Department of Physics for the
contacts with media, press releases and outreach.
She was the responsible for the publication of the
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first Report of the DI (2016), the annual meeting
“Newtonmas” (2016). As Vice-President at CEN-
TRA-Center for Astrophysics & Gravitation at
the IS, she was responsible for various press-re-
leases and production of videos covering scientific
discoveries, namely related to the discovery of
gravitational waves (https://www.youtube.com/
watch?v=w8EIXKL6IGU) and the Nobel prizes
in Physics 2017.

Selected references:

Astier; P et al. (2006 ). The supernova legacy survey:
measurement of M, QA and w from the first year
data set, Astronomy and Astrophysics, Volume 447,
Issue 1, pp.31-48; doi: 10.1051/0004-6361:20054185

Galbany, L., Stanishev, V,, Mourao, A. M. et al.
(2016). Nearby supernova host galaxies from the
CALIFA survey. Astronomy & Astrophysics, 591,
A48. doi:10.1051/0004-6361/201528045

Stanishev, V., Rodrigues, M., Mourao, A. M., &

Flores, H. (2012). Type Ia supernova host galaxies as
seen with IFU spectroscopy. Astronomy & Astrophy-
sics, 545, A58. doi:10.1051/0004-6361/201219188
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André David
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 2006.
ORCID: 0000-0001-5854-7699

Email: andre.david@cern.ch
Phone: +41 754113849

Research area & interests:

André David is a CERN staff physicist presently
working on designing and building the high-gra-
nularity calorimeter for the upgraded CMS
experiment at the high-luminosity LHC. He was
convener of the CMS Higgs physics group from
2015 to 2017 and teaches the particle physics
module of advanced computational physics tech-
niques. He has over 50 papers with direct contri-
butions, including articles from the CMS, NAGO,
and CLOUD collaborations. André was awarded
the CMS Young Researcher prize in 2013 for
“sustained and critical contributions to the prepa-
ration and commissioning of the electromagnetic
calorimeter, to the search of the Higgs boson in
its decay to photons, and to the combination of
results from its various decay modes™.

André David is active in engaging the public and
in broadening the reach of high-energy particle
physics. He organised the first CERN School
Philippines in 2014 and regularly hosts schools,
students, and teachers in the CERN-related
academic and non-academic programmes.
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Selected references:

Chatrchyan, S., Khachatryan, V., Sirunyan, A.
M., et al. (2012). Observation of a new boson at
amass of 125 GeV with the CMS experiment
at the LHC. Physics Letters B. 716. 30-61. dot:
10.1016/j.physleth.2012.08.021.

Kirkby, J., Curtius, J., Almeida, J., et al. (2011).
Role of sulphuric acid, ammonia and galactic
cosmic rays in atmospheric aerosol nucleation.
Nature. 476. 429-33. Times cited: 476. doi:
10.1038/nature10343

Arnaldi, R; Averbeck, R; Banicz, K; et al. (2006).

First measurement of the p spectral function
in high-energy nuclear collisions. Physical Re-
view Letters 96. 162302. Times cited: 251. doi:
10.1103/PhysRevLett.96.162302

Anténio Ferraz
Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 1994.
ORCID: 0000-0002-3627-5677

Email: antonio.ferraz@tecnico.ulisboa.pt
Phone: +351 214233275

Research area & interests:

Antoénio Ferraz studies the molecular dynamics
of liquid crystalline materials, using Nuclear
Magnetic Resonance techniques. He was awar-
ded the “Excellent Teacher” distinction at IST
in 2016 and 2017.
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Selected references:

Mircea Serban Rogalski e Antonio Ferraz.
(2011). Fisica para engenherros. Escolar Editora,
ISBN 978-972-592-314-6.

Ferraz, A., Zhang, J., Sebastido, P. J., Ribeiro, A.
C., & Dong, R. Y. (2014). Proton and deuterium
nuclear spin relaxation study of the SmA and
SmC* phases of BP8CI-d17: a self-consistent
analysis. Magnetic Resonance in Chemistry,
52(10), 546-555. doi:10.1002/mrc.4107.

Fernandes, J. C. (2017). Study of large-angle
anharmonic oscillations of a physical pendulum
using an acceleration sensor. European Journal
of Physics, 38(4), 045004. doi:10.1088/1361-
6404/aa6c52.
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Anténio Jorge Silvestre
Invited Associate Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade de Lisboa, 1997.
ORCID: 0000-0001-6517-6275

Email: antonio.silvestre@tecnico.ulisboa.pt

Research area & interests:

Antonio Jorge Silvestre is a member of the Center
of Physics and Engineering of Advanced Mate-
rials (CeFEMA). His current scientific interests in-
clude the deposition of functional oxide thin films
(e.g. CrO2, Fe304, transition metal doped TiO2
and SnO2) by chemical and physical methods,
and their structural, optical, electrical and magne-
tic characterization. He has been also interested
on the synthesis of nanostructured materials by
chemical routes with potential application on
photocatalysis for the degradation of organic pol-
lutants. He co-authored 1 book on mechanics and
has published 35 papers in international journals
and several other research papers in proceedings
of international conferences and on educational
physics subjects. He and was awarded the “Excel-
lent Teacher” distinction at IST in 2017.

Antonio Jorge Silvestre has been Secretary of the
General Assembly of the Portuguese Society of
Physics and enrolled in outreach events such as the
“European Researchers’ Night”. He is currently
reviewer for numerous leading journals, having
received certificates of outstanding contribution

in reviewing from several Elsevier journals. He

has also been collaborating with the FC'T and

the Czech Science Foundation as evaluator of
research projects.
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Selected references:

Entradas, T, Cabrita, J., Dalui, S., Nunes, M.,
Monteiro, O., & Silvestre, A. (2014). Synthesis
of sub-5 nm Co-doped SnO2 nanoparticles
and their structural, microstructural, optical and
photocatalytic properties. Materials Chemistry
and Physics, 147(3), 563-571. do1:10.1016/].
matchemphys.2014.05.032.

Pereira, L. C., Nunes, M. R., Monteiro, O. C.,
& Silvestre, A. J. (2008). Magnetic properties of
co-doped TiO2 anatase nanopowders. Applied
Physics Letters, 93(22), 222502. do1:10.1063/1.
3036534.

Conde, O, Silvestre, A., & Oliveira, J. (2000).
Influence of carbon content on the crystallo-
graphic structure of boron carbide films. Surface
and Coatings Technology, 125(1-3), 141-146.
doi:10.1016/50257-8972(99)00594-0.

Artur Malaquias

Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: 2000
ORCID: 0000-0003-2688-1160

Email: arturmalaquias@ipfh.tecnico.ulisboa.pt
Phone: +351 218417696

Research area & interests:

Assistant Professor Artur Malaquias is the respon-
sible for the Heavy Ion Beam Diagnostic in the
ISTTOK tokamak. He and his team develops
new concepts and applications for this diagnostic
in order to improve the accuracy and the number
of parameters measured. He is responsible for the
Portuguese team participating in the integration
of diagnostics in the EURO-FUSION DEMO
device. He supervises two PhD students. He has
publi- shed over 60 papers in international journals
addressing several areas of fusion research.

Artur Malaquias has given 5 seminars at High-
Scools and Universities. He has been scientific
secretary for 3 major IAEA conferen- ces and over
20 technical meetings in fusion. He was responsible
scientist for IAEA Technical Cooperation projects
in Poland. He was awarded the Peace Nobel Prize
in 2005 shared in half by the IAEA director and
the IAEA staff members.
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Selected references:

Malaquias, A., Silva, A., Moutinho, R., Luis, R.,
Lopes, A., Quental, P. B., ... Franke, T. (2018).
Integration concept of the reflectometry diagnostic
for the main plasma in dEMO. IEEE Transactions
on Plasma Science, 46(2), 451-457. doi:10.1109/
tps.2017.2784785.

Malaquias, A., Henriques, R., Silva, C., Figuei-
redo, H., Nedzelskiy, I., Fernandes, H., ... Plyus-
nin, V. (2017). Investigation of the transition of
multicycle AC operation in ISTTOK under edge
electrode biasing. Nuclear Fusion, 57(11), 116002.
doi:10.1088/1741-4326/aa7c9c.

Malaquias, A., Philipps, V., Huber, A., Hakola, A.,
Likonen, J., Kolehmainen, J., ... Xiao, Q. (2013).
Development of ITER relevant laser techniques
for deposited layer characterisation and trittum
inventory. Journal of Nuclear Materials, 438,
S936-5939. doi:10.1016/j.jnucmat.2013.01.203.
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Bernardo Brotas de Carvalho
Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: 1.S.T./Universidade de Lisboa, 2003.
ORCID: 0000-0002-8790-8999

Email: bernardo.carvalho@tecnico.ulisboa.pt
Phone: +351 218417816

Research area & interests:

Bernardo Carvalho works on Fusion Plasma Tech-
nologies, mainly on Control and Data Acquisition

Systems and High-Performance Digital Processing
Hardware and Software. He is developing also the
control system for the ESTHER shock Tube.
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Selected references:

Baldzuhn, J., Biel, W,, Biedermann, C., Bosch, H.
S., Bozhenkov, S., Brotas de Carvalho, B., et al.
(2015). The Set of Diagnostics for the First
Operation Campaign of the Wendelstein 7-X
Stellarator. Journal of Instrumentation. doi: 10.

10.1088/1748-0221/10/10/P10002.

Bernardo Tomé
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Lisboa, 1998.
ORCID: 0000-0002-7564-8392

Email: bernardo@lip.pt
Phone: +351 210493653

Research area & interests:

Bernardo Tomé develops research work mainly
in astroparticle physics and detectors simulation.
He is a member of the Pierre Auger and of the
GEANTH4 collaborations. In the last two years he
was largely involved in the simulation and perfor-
mance studies of a new detector concept for gam-
ma-ray observations in South America. He has
been co-responsible for the courses of Radiation
Physics, Particle Detector Simulation Methods
and Design and Simulation of Radiation Detec-
tors. He has published 27 papers in the period
2016-2017, of which 20 as a co-author of the
Pierre Auger Collaboration and one as co-author
of the GEANT4 Collaboration.
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Selected references:

Abreu, P. et al. (2018). MARTA: A high-energy
cosmic-ray detector concept with high-accuracy
muon measurement, Eur. Phys. J. C 78 333. doi:
10.1140/epjc/s10052-018-5820-2

Assis, P, Barres de Almeida, U., Blanco, A.,
Conceicao, R., D’Ettorre Piazzoli, B., De Angelis,
A., Doro, M., Fonte, P, Lopes, L., Matthiae, G.,
Pimenta, M., Shellard, R., Tomé, B. (2018). De-
sign and expected performance of a novel hybrid
detector for very-high-energy gamma-ray astro-
physics.Astroparticle Physics, vol. 99, pp. 34-42.
doti: 10.1016/j.astropartphys.2018.02.004.

Allison, J. et al., (2016). Recent developments in
GEANT4. Nuclear Instruments and Methods in
Physics Research Section A: Accelerators, Spec-
trometers, Detectors and Associated Equipment.
835. doi: 10.1016/j.nima.2016.06.125.
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Bruno Soares Gongalves

117 ~ 55

Principal Investigator with “Agregagdo

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Instituto Superior Técnico, 2003.
ORCID: 0000-0003-0670-1214

Email: bruno@ipfn.tecnico.ulisboa.pt
Phone: +351 218417934 ext. 1934

Research area & interests:

Bruno Soares Gongalves is the President of Insti-
tuto de Plasmas e Fusdo Nuclear (since May 2012)
and Head of the Group of Engineering and Sys-
tems Integration (since 2013). Bruno Gongalves
was responsible for several international projects
(and presently is the responsible for the ITER
Plasma Position Reflectometer Project, for the
Portuguese contribution to the ITER Collective
Thomson Scattering Diagnostics (lead by DTU),
responsible for the Portuguese Participation in the
Fusion Programme (through the EURATOM
co-funded action carried out by the consortium
Eurofusion) and is the responsible for the manage-
ment of the research unit FCT funding, He has
particular scientific interest in plasma turbulence,
in the development of diagnostics and control and
data acquisition systems for fusion devices.

Bruno Soares Gongalves (h-index: 22) is co-in-
ventor of one submitted patent, co-author of one
chapter in a book, of 100 articles published in in-
ternational peer-reviewed journals, 58 (fifty-eight)
articles published in conference proceedings. He
co-supervised 5 Master students and he is co-su-
pervisor of 3 PhD students.
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Bruno Soares Gongalves has given 15 outreach
seminars at High-Schools and in Public Sessions,
moderated | debates about science and partici-
pated in 6 outreach events.

Selected references:

Goncalves, B., Hidalgo, C., Pedrosa, M. A., et al.
(2003). Edge localized modes and fluctuations

in the JET SOL region. Plasma Physics and
Controlled Fusion, 45(9), 1627-1635. doi:10.10
88/0741-3335/45/9/305

Gongalves, B., Hidalgo, C., Pedrosa, M. A., et al.
(2006). Role of turbulence on edge momentum
redistribution in the TJ-II stellarator. Physical
Review Letters, 96(14). doi:10.1103/physrev-
lett.96.145001.

Goncalves, B., Sousa, J., Carvalho, B. B., et al.
(2012). ITER fast plant system controller proto-
type based on ATCA platform. Fusion Engineer-
ing and Design, 87(12), 2024-2029. doi:10.1016/
Jj-fusengdes.2012.04.005

Carlos Cruz
Assistant Professor with “Agregagao“

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 1994.
ORCID: 0000-0002-1415-0929

Email: carlos.cruz@tecnico.ulisboa.pt
Phone: +351 218419209

Research area & interests:

Carlos R. Cruz is the Coordinator of the Complex
Fluids NMR and Surfaces Group of CeFEMA
(Center of Physics and Engineering of Advanced
Materials). His research work is mainly focused on
Liquid Crystals Experimental Physics with par-
ticular emphasis on NMR and X-ray diffraction
studies.

In recent years he has been team-leader in two
European Projects on Liquid Crystal Dendri-
mers. He has published 36 papers in international
journals and a book on NMR of Liquid Crystal
Dendrimers. He was awarded the “Excellent
Teacher” distinction at IST in 2014. He was
vice-coordinator of the Technological Physical
Engineering MSc course and member of the Pe-
dagogical Council of IST from 2009 to 2011.
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Selected references:

Cruz, C. R., Figueirinhas, J. L., Sebastiao, P. J.
(2016). NMR of liquid crystal dendrimers. Pan Stanford
Publishing,

Polineni, S., Figueirinhas, J. L., Cruz, C., Wilson,
D. A., & Mehl, G. H. (2013). Capacitance and
optical studies of elastic and dielectric properties
in an organosiloxane tetrapode exhibiting a NB
phase. The Journal of Chemical Physics, 138(12),
124904. doi:10.1063/1.4795582.

Aluculesei, A., Vaca Chavez, ., Cruz, C., Se-
bastido, P. J., Nagaveni, N. G., Prasad, V., & Dong,
R. Y. (2012). Proton NMR Relaxation Study on
the Nematic-Nematic Phase Transition in A131
Liquid Crystal. The Journal of Physical Chemistry
B, 116(31), 9556-9563. doi:10.1021/jp305064x.
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Carlos Garcia Silva

117 ~ 55

Principal Investigator with “Agregagdo

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: 2000
ORCID: 0000-0001-6348-0505

Email: csilva@ipfn.tecnico.ulisboa.pt
Phone: +351 218417814 ext. 1814

Research area & interests:
The research activities of Carlos Garcia Silva
have been focused on edge physics, multi-scale

turbulent transport and diagnostic development in

fusion devices. The work is performed in devices

such as ISTTOK (Portugal), AUG (Germany) and

JET (UK), where he regularly participates in ex-

perimental campaigns. His research methodology

combines data analysis with diagnostic operation
and development. He is co-author of about 130
publications in international scientific journals
with referee.

Carlos Garcia Silva gives regular talks on Nuclear

Fusion and visits to the ISTTOK laboratory for
high school and graduate students.
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Selected references:
Silva, C., Hillesheim, J., Hidalgo, C., Belonohy,

E., Delabie, E., Gil, L., Maggi, C.I,, Meneses, L.,

Solano, E., Tsalas, M. and JET Contributors.
(2016). Experimental investigation of geodesic
acoustic modes on JET using Doppler backscat-
tering. Nuclear Fusion, 56(10), 106026. doi:10.
1088/0029-5515/56/10/106026.

Silva, C., Henriques, R., Hidalgo, C., & Fer-
nandes, H. (2017). Experimental evidence
of turbulence regulation by time-varying E
X B flows. Nuclear Fusion, 58(2), 026017.
doi:10.1088/1741-4326/aa9dc0.

David Emanuel da Costa
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 2001.
ORCID: 0000-0002-5068-7125

Email: david.costa@tecnico.ulishoa.pt
Phone: +351 218419112

Research area & interests:

David Emanuel Costa investigates several topics
of particle physics, namely flavour physics, neu-
trino physics, grand unified models, proton decay,

baryon asymmetry of the Universe. He is member

of the CFTP - IST. He has published 33 papers
and proceedings in international journals. He
has supervised 3 MSc and 2 PhD thesis.
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Selected references:

Emmanuel-Costa, D., & Wiesenfeldt, S. (2003).
Proton decay in a consistent supersymmetric
GUT model. Nuclear Physics B, 661(1-2), 62-82.
doi:10.1016/50550-3213(03)00301-8.

Branco, G., Emmanuel-Costa, D., & Gonzalez
Felipe, R. (2000). Texture zeros and weak basis
transformations. Physics Letters B, 477(1-3), 147-
155. doi:10.1016/50370-2693(00)00193-3.

de Medeiros Varzielas, I. and Emmanuel-Costa,
D. (2011). Geometrical spontaneous CP violation.
Physical Review D, 84(11). doi:10.1103/Phys-
RevD.84.117901.
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Diana C. Leitao
Invited Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade do Porto, 2010.
ORCID: 0000-0001-8419-2967

Email: dleitao@inesc-mn.pt
Phone: +351 213100380

Research area & interests:

Diana Leitao work focus on the optimization of
materials at the nanoscale to deliver customized
magnetic properties, and on the development of
micro and nanofabrication strategies and metho-
dologies for sensing devices. She is member of
the Spintronics and Magnetic Biosensors line of
research at INESC-MN. Diana co-authors 62
peer reviewed papers and 3 book chapters. She
was awarded a FC'T Investigator Starting Grant
and IST Excellent Teacher (2014-15, 2015-16).

Diana Leitao has been involved in the organiza-
tion of visits to the laboratories - from schools,
open days, inside views. She has also participa-
ted in national initiatives (Noite do Investigador,
Semana CeT, FC'T Encontro Ciencia, Futuralia)
and international (TechDays, EU-ICT Lisbon)
dissemination activities and given several outreach
presentations at undergraduated level (Jornadas,
Escolas de Verao de Fisica).
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Selected references:

Leitao, D. C., Silva, A. V,, Paz, E., Ferreira, R.,
Cardoso, S., & Freitas, P. P. (2015). Magnetore-
sistive nanosensors: controlling magnetism at
the nanoscale. Nanotechnology, 27(4), 045501.
doi:10.1088/0957-4484/27/4/045501.

Sousa, C. T, Leitao, D. C., Proenca, M. P,
Ventura, J., Pereira, A. M., & Araujo, J. P. (2014).
Nanoporous alumina as templates for multifunc-
tional applications. Applied Physics Reviews, 1(3),
031102. doi:10.1063/1.4893546.

Vivas, L. G., Vazquez, M., Escrig, J., Allende, S.,
Altbir, D., Leitao, D. C., & Araujo, J. P. (2012).
Magnetic anisotropy in CoNi nanowire arrays:
Analytical calculations and experiments. Physical

Review B, 85(3). doi:10.1103/physrevb.85.035439.

Eduardo V. Castro
Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade do Porto, 2008.
ORCID: 0000-0002-0993-3734

Email: efvcastro@gmail.com
Phone: +351 218417620 (ext. 1620)

Research area & interests:

Eduardo V. Castro has a background in Theore-
tical Condensed Matter Physics, with focus on
phenomenological descriptions of two-dimensional
systems. He has been contributing to the field of
graphene physics since 2006, with a first, highly
cited (>1100 citations, Thomson Reuters; >1500
citations, Google Scholar) publication in 2007.
Recently he has also contributed to the field of
non-trivial topological electronic systems, with
emphasis in two-dimensional realizations. Since
2007 he has been involved in 6 research projects in
the field of 2D materials, funded either by Portu-
guese or Spanish agencies, and by the European
Commission in one case, being the PIin 2 of them.
He 1s currently supervising 2 MSc students, 3 PhD
students, and 1 Post-Doc. He is the author of 37 in-
dexed scientific articles in excess of 2900 citations
(Google Scholar; 2100 Thomson Reuters) and an
h-index 20 (Google Scholar; 19 Thomson Reuters).

Eduardo V. Castro has given 13 outreach seminars
to High-School students and published recently
two popular science articles in two national maga-
zines: Gazeta de Fisica and PULSAR.
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Selected references:

Wang, Z., Castro, E. V,, & Lin, H. (2018). Strain
manipulation of Majorana fermions in graphene
armchair nanoribbons. Physical Review B, 97(4).
doi:10.1103/physrevb.97.041414.

Castro, E. V,, Ochoa, H., Katsnelson, M. L.,
Gorbachey, R. V, Elias, D. C.., Novoseloy, K. S.,
Geim, A. K. and Guinea, E (2010). Limits on
Charge Carrier Mobility in Suspended Graphene
due to Flexural Phonons. Physical Review Letters,
105(26). doi:10.1103/physrevlett.105.266601.

Castro, E. V., Novoseloy, K. S., Morozov, S. V.,
Peres, N. M., Dos Santos, J. M., Nilsson, J., Gui-
nea, I, Geim, A. K., Castro Neto, A. H. (2007).
Biased Bilayer Graphene: Semiconductor with a
Gap Tunable by the Electric Field Effect. Physical
Review Letters, 99(21). doi:10.1103/physrevlett.
99.216802.
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Enrico Maglione
Invited Associate Professor

Area: Particle Physics & Nuclear Physics
PhD: University of Padova, 1978.
ORCID: 0000-0001-7162-4863

Email: maglione@jist.utl.pt
Phone: +351 218419690

Research area & interests:

Enrico Maglione is a theoretician that studies
the structure of exotic nuclei. He collaborates
with many experimental groups, in preparing
the theoretical part of the proposals for the ex-
periments at many labs around the world, such
as Legnaro (Italy), Riken (Japan), GSI (Germa-
ny), Jyvaskyla (Finland), Argonne (USA), CERN
(Switzerland), and interpreting afterwards the
obtained experimental data.

Enrico Maglione has organized 3 international
conferences, has been member of the interna-
tional advisory board of 6 conferences, is referee
of 7 international journals, has published more
than 100 papers with h-factor = 22.
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Selected references:

Maglione, E., Ferreira, L. S., & Liotta, R. J.
(1998). Nucleon Decay from Deformed Nu-
clei. Physical Review Letters, 81(3), 538-541.
doi:10.1103/physrevlett.81.538.

Gottardo, A. et al. (2012). New isomers in the full
seniority scheme of neutron-rich lead isotopes:
the role of effective three-body forces. Physical
review letters. 109. 162502. 10.1103/PhysRev-
Lett.109.162502.

Suzuki, H., et al. (2017). Discovery of 72Rb: a
nuclear sandbank beyond the proton drip line.
Physical Review Letters. doi: 119. 10.1103/
PhysRevLett.119.192503.

Fernando Bario
Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Lisboa, 1996.
ORCID: 0000-0002-8346-9941

Email: barao@lip.pt
Phone: +351 217973880

Research area & interests:

Fernando Barao is working on astro-particle
experiments since more than 15 years. He is leader
of the portuguese group that is part of the AMS
experiment, that orbits around earth on the inter-
national space station, since 2011.The Portuguese
group made major contributions for the design,
study and operation of the ring imaging cerenkov
detector that integrates the AMS detector. He 1s
also the responsible of the cosmic ray laboratory
at IST that allow students to develop detector and
simulation projects for cosmic rays detection.
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Selected references:

Aguilar, M. et al. (2015). Precision measurement
of the proton flux in primary cosmic rays from
rigidity 1GV to 1.8 TV with the alpha magnetic
spectrometer on the International Space Station.
Physical Review Letters114, 171103. doi: 10.11
03/PhysRevLett.114.171103.

Aguilar-Benitez, M. et al. (2013). First result from
the alpha magnetic spectrometer on the interna-
tional space station: precision measurement of the
positron fraction in primary cosmic rays of 0.5-350
GeV. Physical Review Letters 110, 141102. doi: 10.
110 3/PhysRevLett.110.141102

Barao, I (2004). AMS: Alpha magnetic spectro-
meter on the international space station. Nuclear
Instruments and Methods, A535. doi: 10.1016/j.
nima.2004.07.196
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FACULTY & STAFF

Filipe R. Joaquim
Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 2004.
ORCID: 0000-0002-6711-4606

Email: filipe.joaquim@tecnico.ulisboa.pt
Phone: +351 218419704

Research area & interests:

Filipe R. Joaquim is interested in studying new
physics phenomena at the elementary particle
level. His research has been focused on the theo-
retical construction of new theories to be tested at
current particle physics and cosmological experi-
ments, which aim at understanding the origins of
our Universe. He has published several papers in
international journals and awarded the “Excellent
teacher” distinction for the courses of Comple-
ments of Quantum Mechanics and Introduction
to Research. Closer look at the possible CMS
signal of a new gauge boson.
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Selected references:

Aguilar-Saavedra, J., & Joaquim, I (2014). Closer
look at the possible CMS signal of a new gauge
boson. Physical Review D, 90(11). doi:10.1103/
physrevd.90.115010.

Branco, G., Gonzalez Felipe, R., & Joaquim, F.
(2012). Leptonic CP violation. Reviews of Modern
Physics. 84. doi: 10.1103/RevModPhys.84.515.

Joaquim, E R., & Rossi, A. (2006). Gauge and
Yukawa Mediated Supersymmetry Breaking in the
Triplet Seesaw Scenario. Physical Review Letters,
97(18). doi:10.1103/physrevlett.97.181801.

Gernot Eichmann
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: University of Graz, 2009.
ORCID: 0000-0002-0546-2533

Email: gernot.eichmann@tecnico.ulishoa.pt
Phone: +351 218419718

Research area & interests:

Gernot Fichmann is an FCT Investigator who
works in Quantum Chromodynamics and Hadron
Physics, where he investigates bound states such

as mesons, baryons, and multiquark systems. In
particular, he uses functional methods to develop

a description of their spectra, structure properties
and reaction mechanisms in terms of the elemen-
tary quarks and gluon degrees of freedom. He has
published 28 papers in international journals and
21 conference proceedings, which have been cited
over 1400 times on Inspire. He has co-supervised 3
master and 3 PhD theses.
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Selected references:

Eichmann, G., Sanchis-Alepuz, H., Williams, R.,
Alkofer, R., Fischer, C.. (2016). Baryons as relati-
vistic three-quark bound states. Prog. Part. Nucl.
Phys. 91 1-100. doi: 10.1016/j.ppnp.2016.07.001

Eichmann, G. (2011). Nucleon electromagnetic
form factors from the covariant Faddeev equation.
Phys. Rev. D84, 014014. doi: 10.1103/
PhysRevD.84.014014

Eichmann, G., Alkofer, R., Krassnigg, A., Nic-
morus, D. (2010). Nucleon mass from a covariant
three-quark Faddeev equation. Phys. Rev. Lett. 104,
201601 doi: 10.1103/PhysRevLett.104.201601.
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Gongalo Figueira
Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Universidade Técnica de Lisboa, 2001.
ORCID: 0000-0001-9316-6824

Email: goncalo.figueira@tecnico.ulishoa.pt
Phone: +351 218419375

Research area & interests:

Gongalo Figueira is interested in exploring and
developing the concepts and the technology

for next-generation high power lasers and their
applications. In particular, he investigates new
nonlinear optical materials and amplification
techniques at the Laboratory for Intense Lasers, a
leading facility hosting the most powerful laser in
the country. He is in charge of the courses “Intro-
duction to Experimental Physics” and “Optics and
Lasers”. He has supervised 15 MSc and 4 PhD
thesis. Apart from research and teaching, Gongalo
is also strongly involved with science communica-
tion and outreach activities, targeted at different
audiences.

Gongalo Figueira acted as chief editor of Gazeta
de Fisica, the magazine of the Portuguese Physical
Society, from 2013 to 2017. In 2016 he co-edited
a book on the history of physics in Portugal in the
20th century. He became strongly involved with
the commemorations of the international year of
light, giving presentations and training sessions in
optics and lasers at schools, workshops and science
centres across the country.
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Selected references:

Figueira, G., Alves, J., Dias, J. M., Fajardo, M.,
Gomes, N., Hariton, V,, Imran, T., Joao, C. P,
Koliyadu, J., Kiinzel, S., Lopes, N. C., Pires, H.,
Rudo E, and Williams, G. (2017). Ultrashort pulse
capability at the L2I high intensity laser facility.
High Power Laser Science and Engineering, 5.
doi:10.1017/hpl.2017.2.

Pires, H., Galimberti, M., & Figueira, G. (2014).
Numerical evaluation of ultrabroadband parame-
tric amplification in YCOB. Journal of the Optical
Society of America B, 31(11), 2608. doi:10.1364/
josab.31.002608.

Joao, C. P, Pires, H., Cardoso, L., Imran, T., &
Figueira, G. (2014). Dispersion compensation

by two-stage stretching in a sub-400 fs, 12 m]
Yh:CalF_2 amplifier. Optics Express, 22(9), 10097.
doi:10.1364/0e.22.010097.

Helena Alves
Invited Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Universidade de Lisboa, 2004.
ORCID: 0000-0002-2971-9241

Email: halves@inesc-mn.pt
Phone: +351 919150032

Research area & interests:

Helena Alves develops materials with optoelec-
tronic properties and nanotechnology process for
advanced applications (flexible, transparent and
wearable). In particular, she correlates solid-state
materials structure and design with electronic,
magnetic and mechanical properties, and device
architecture for molecular and textile electronics
applications. She has been responsible for crea-
ting and leading the molecular electronics line

of research and collaborated with the course
“Nanotechnology and Nanoelectronics”. She has
1 patent and 37 published papers in high quality
international journals such as Nature Materials,
Nature Communications, Journal of the Amer-
ican Chemical Society, Advanced Functional
Materials, and is editor at Scientific Reports. She
has given 95 presentations in international con-
ferences (60 oral) and given 28 invited lectures in

international conferences and universities abroad.

She has supervised 7 MSc and 1 PhD thesis.

Helena Alves has participated in 2 outreach
events, and 1 public session with debates about
“Innovation sharing”. Helena Alves has given
a radio interview.
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Selected references:

Neves, A. 1., Bointon, T. H., Melo, L.. V., Russo, S.,
De Schrijver, I., Craciun, M. E, & Alves, H. (2015).
Transparent conductive graphene textile fibers.
Scientific Reports, 5(1). doi:10.1038/srep09866.

Alves, H., Pinto, R. M., & Magoas, E. S. (2013).

Photoconductive response in organic charge trans-
fer interfaces with high quantum efficiency. Nature
Communications, 4(1). doi:10.1038/ncomms2890.

Alves, H., Molinari, A., Xie, H., Morpurgo, A.
F. (2008). Metallic conduction at charge-trans-
fer interfaces. Nature Materials, 7, 574-580. doi:
10.1038/nmat2205.
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Horacio Fernandes
Assoctate Professor with “Agregagdo”

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Universidade Técnica de Lisboa,1999.
ORCID: 0000-0001-6542-7767

Email: hf@ipfn.tecnico.ulisboa.pt
Phone: +351 218417691

Research area & interests:

Horacio Fernandes is a researcher at IPFN,
where he coordinates the activity on the toka-
mak ISTTOK and is the Experimental Physics
group leader. In 1999 he created the e-lab, the
first remote laboratory at IST and one of the

few in the world for education purposes, with
free access and hosting about 20 online experi-
ments. His scientific interests cover fusion devices
diagnostics, real-time operation and engineer-
ing. He also maintains regular participation in
science outreach. He was appointed during six
years member of the “Technical Advisor Panel”
at F4E (the European Agency for ITER), had
been a research coordinator in IAEA and served
in several national and international boards of
conferences and societies. He has authored more
than 200 scientific works either in international
journals or conference proceedings. He has
supervised 28 MSc and 5 PhD students.

Horécio Fernandes is the national coordinator of
MEDEA programme from the Portuguese Physi-
cal Society (a national competition for the under-
standing of low frequency electromagnetic fields).
To promote the use of e-lab (remote laboratories)
in secondary schools he gave several workshops
and seminars, populate in some schools a few
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remote experiments and presently is promoting
IoT for doing phy-sics experiments. At a gradua-
te level, he maintains an Athens course (athen-
sprogramme.org) for foreigners every semester at
IST. Horacio Fernandes chairs the PlasmaSurf
(IPFN summer school) scientific committee.

Selected references:

Hidalgo, C., Silva, C., Pedrosa, M. A., Sanchez,
E., Fernandes, H., & Varandas, C. A. (1999).
Radial Structure of Reynolds Stress in the Plasma
Boundary of Tokamak Plasmas. Physical Review
Letters, 83(11), 2203-2205. doi:10.1103/physrev-
lett.83.2203.

Cabral, J., Fernandes, H., Figueiredo, H., &
Varandas, C. (1997). Operation of the tokamak
ISTOKK in a multicycle alternating flat-top
plasma current regime. Nuclear Fusion, 37(11),
1575-1581. doi:10.1088/0029-5515/37/11/107.

Neto, R., Fernandes, H., Pereira, J., & Duarte,

A. (2012). E-lab remote laboratory integrated
overview. 2012 9th International Conference on
Remote Engineering and Virtual Instrumentation

(REV). doi:10.1109/1ev:2012.6293102.

<4y

Ilidio Lopes
Associate Professor with ‘Agregagao™

Area: Astrophysics & Gravitation
PhD: University of Paris, 1993.
ORCID: 0000-0002-5011-9195

Email: ilidio.lopes@tecnico.ulishboa.pt
Phone: +351 218419047

Research area & interests:

Ilidio Lopes works in astrophysics, cosmology and
particle physics. In particular, his work focuses on
stellar evolution, dark matter and neutrinos. Fol-
lowing his Ph.D. in the University of Paris (France),
he was a postdoctoral fellow in the “Commissariat
al’énergie atomique et aux énergies alternatives”
(France), a research associate in the Institute of
Astronomy of the University of Cambridge (Uni-
ted Kingdom), and a fellow in the department of
Physics of the University of Oxford (United King-
dom). He published more than 100 articles in high
impact journals, with a small number of authors
(one or two). He supervised four Ph.D. students,
two of which won Ph.D. research awards from the
Fundacao Calouste Gulbenkian.

Tlidio Lopes has given several outreach seminars at
High-Schools and in Public Sessions and has part-
cipated in several outreach events.

Ilidio Lopes has also published several articles in
newspapers and magazines. Moreover, several
articles about his scientific work have appeared in
scientific news magazines and websites like New
Scientist and Institute Of Physics (IOP) news.
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Selected references:

Lopes, I. & Silk, J. (2010). Neutrino spectroscopy
can probe the dark matter content in the sun.
Science 330. 462. (Article chosen for Science Ex-
press Highlights, Science, Volume 329, pp.1251).
doi:10.1126/science.1196564.

Lopes, 1., & Turck-Chieze, S. (2013). Solar
neutrino physics oscillations: sensitivity to the
electronic density in the sun’s core. The Astro-
physical Journal, 765(1), 14. doi:10.1088/0004-
637x/765/1/14.

Lopes, 1., Kadota, K., & Silk, J. (2013). Constraint
on light dipole dark matter from helioseismology.
The Astrophysical Journal, 780(2), L.15. doi:10.10
88/2041-8205/780/2/115.
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Joaquim I. Silva-Marcos
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: IST/Universidade Técnica

de Lisboa, 1997.
ORCID: 0000-0003-2296-7629

Email: juca@cfip. Tecnico.ulisboa.pt
Phone: +351 218418006

Research area & interests:

J. L. Silva-Marcos has worked on Neutrino Physics,
Quark Masses, Mixing, Higgs Physics, CP Vio-
lation, and Extra Dimensions. He publishes in
international journals (with around 40 papers). He
supervises MSc and PhD students and continues
to be very active in the daily management of his
research unit (for almost 16 years, now).

In the past, J. I. Silva-Marcos has been involved
and co-responsible for the setup a systematic pro-
gramme of activities involving secondary school
students and teachers, stimulating the study, use
and understanding of Mathematics and Physics in
a project, entitled ‘O Livro da Natureza’ (The Book
of Nature), supported by FC'T. He regularly gives
talks in high schools and organizes visits to CERIN
for high school and first year university students.
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Selected references:

Branco, G. C., Rebelo, M. N., & Silva-Marcos, J. I.
(1999). Degenerate and Quasidegenerate Majo-
rana Neutrinos. Physical Review Letters, 82(4),
683-686. doi:10.1103/physrevlett.82.683.

Botella, E J., Branco, G. C., Coutinho, A. M.,
Rebelo, M. N., & Silva-Marcos, J. I. (2015). Natural
quasi-alignment with two Higgs doublets and RGE
stability. The European Physical Journal C, 75(6).
doi:10.1140/epjc/s10052-015-3487-5.

Branco, G. C. (2017). Leptonic invariants, neutri-
no mass-ordering and the octant of 623. Journal

of High Energy Physics, 2017(11). doi:10.1007/

jhep11(2017)001.

Joana Gongalves-Sa
Invited Assistant Professor

Area: Interdisciplinary physics
PhD: Universidade Nova de Lisboa, 2010.
ORCID: 0000-0001-6654-2126

Email: mjsa@igc.gulbenkian.pt
Phone: +351 214464565

Research area & interests:

Joana Gongalves-Sa works on data mining for
decision-making. Has taught Introduction to
Research and participated in the Energy Trans-
fer classes. Is currently co-supervising one MSc
student and has been on the jury of 7 MSc thesis
defenses. Joana Gongalves-Sa is the Director of
the PGCD, Graduate Programme Science for
Development, a PhD programme directed at Por-
tuguese-speaking African students, based in Cabo
Verde. Currently it has 55 enrolled students, work-
ing on their thesis in 10 different countries. JGS
is the Coordinator of the “Lab in a Box” project,
a scientific kit with participation of Filipe Mendes
(DF-IST), Pedro Brogueira (DF-IST), Catarina
Julio (IGC) and Moénica-Bettencourt-Dias (IGC).
The kit has been sponsored by the UNESCO,
Instituto Camdes and the Instituto Gulbenkian
de Ciéncia. A pilot trial is ongoing in Cabo Verde
from September 2016 to June 2018.

Science Communication:

1) “La Nuit des Idées”, co-organized by the French

Embassy/Institut Frangais and the Fundagao
Calouste Gulbenkian,

2) “Ciéncia, literacias e inclusao”, Invited Speaker,
Centro de Formagao de Escolas Antonio Sérgio,
Portugal,

3) “Decisdes e Amostragem”, Invited Speaker,
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Ciclo Ponto de Gravidade, Teatro Cao Solteiro,

4) Arriaga M, and Gongalves-Sa J, (17th January
2017) Acordar para a democracia, Jornal Pablico,
National newspaper opinion column;

5) “Replacing the Ivory and Exiting the Tower”,
Encontros Ciéncia Aberta, Ministério da Ciéncia,
Tecnologia e Ensino Superior, Portugal

6) “Digital Parliament - 40 years of Portuguese
Parliamentary Debates”, Grupo de Trabalho para
o Parlamento Digital, Portugal.

Selected references:

Muller, N., Piel, M., Calvez, V., Voituriez, R.,
Gongalves-S4, J., et al. (2016). A predictive model
for yeast cell polarization in pheromone gradients.
PLOS Computational Biology, 12(4), e1004795.
doi:10.1371/journal.pchi.1004795.

Won, M., Marques-Pita, M., Louro, C., &
Gongalves-S4, J. (2017). Early and real-time de-
tection of seasonal influenza onset. PLOS Com-
putational Biology, 13(2), e1005330. doi:10.1371/
journal.pcbi.1005330.

Wood, I. B., Varela, P. L., Bollen, J., Rocha, L.
M., & Gongalves-Sa, J. (2017). Human Sexual
Cycles are Driven by Culture and Match Collec-
tive Moods. Scientific Reports, 7(1). doi:10.1038/
s41598-017-18262-5.
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Jodo L. M. Figueirinhas
Assistant Professor with “Agregagdo”™

Area: Condensed Matter & Nanotechnology

PhD: Kent State University, Kent/
Ohio/USA, 1987.

ORCID: 0000-0001-9254-1864

Email: joao.figueirinhas@tecnico.ulishoa.pt
Phone: +351 218419359

Research area & interests:

Joao Figueirinhas uses Nuclear Magnetic Reso-
nance and Electro-Optical methods in the physical
characterization of mesomorphic systems with po-
tential technologiacla application including liquid
crystals, cellulose based composites and PDLCs.
He has published 78 papers in international jour-
nals, 1 book and 5 book chapters and was awarded
the “Excellent Teacher” distinction at IST in 2016.
He has co-supervised 6 PhD and 2 Msc thesis.

Joao Figueirinhas published 2 articles in general
magazines.
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Selected references:

Cruz, C. R., Figueirinhas, J. L., Sebastido, P. J., &
Pan Stanford Publishing, (2017). NMR of lquid crys-
tal dendrimers. Singapore: Pan Stanford Publishing:

Echeverria, C., Almeida, P. L., Feio, G., Figueir-
inhas, J. L., Rey, A. D., & Godinho, M. H. (2015).
Rheo-NMR study of water-based cellulose liquid
crystal system at high shear rates. Polymer, 65, 18-
25. doi:10.1016/j.polymer.2015.03.050.

Lehmann, M., Kéhn, C., Figueirinhas, J., Feio,
G., Cruz, C., & Dong, R. (2010). Biaxial Nematic
Mesophases from Shape-Persistent Mesogens with
a Fluorenone Bending Unit. Chemistry - A Eu-
ropean Journal, 16(28), 8275-8279. do1:10.1002/
chem.201001214.

Jodo Fonseca
Assistant Professor

Area: Interdisciplinary Physics
PhD: University of Durham, UK, 1990.
ORCID: 0000-0003-0371-3682

Email: jfonseca@tecnico.ulishoa.pt
Phone: +351 218417535

Research area & interests:
Geophysicist, specialized in seismic hazard
assessment and volcanic hazard assessment.

Member, Executive Committee, C4G (RNIE
Research Infrastructure).

National Representative, EPOS-IP (ESFRI
Research Infrastructure).

Researcher, CERENA.

PI, Research Llne os Excellence SEICHE
(Intraplate Seismology).

Co-PI, H2020 Project SERA (starting 2016).
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Selected references:

Domingues, A., Silveira, G., Ferreira, A. M.,
Chang, S., Custodio, S., & Fonseca, J. F. (2016).
Ambient noise tomography of the Fast African
Rift in Mozambique. Geophysical Journal Inter-
national, 204(3), 1565-1578. doi:10.1093/gji/

ggvh38.

Canora, C., Vilanova, S. P, Besana-Ostman, G.
M., Carvalho, J., Heleno, S., & Fonseca, J. (2015).
The Eastern Lower Tagus Valley Fault Zone in
central Portugal: Active faulting in a low-defor-
mation region within a major river environment.
Tectonophysics, 660, 117-131. doi:10.1016/j.
tecto.2015.08.026.

Faria, B., & Fonseca, J. . (2014). Investigating
volcanic hazard in Cape Verde Islands through
geophysical monitoring: network description
and first results. Natural Hazards and Earth
System Sciences, 14(2), 485-499. do1:10.5194/
nhess-14-485-2014.

161



FACULTY & STAFF

Jodo Gaspar
Invited Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 2005.
ORCID: 0000-0002-6358-8951

Email: joao.gaspar@inl.int
Phone: +351 935398468

Research area & interests:

Jodo Gaspar has a PhD in Materials Engineering
from INESC-MN and IST, focused on the fabri-
cation and characterization of thin film silicon
microelectromechanical systems (MEMS). He
worked at IMTEK Freiburg from 2005 to 2011
first as a post-doc and then as a group leader/lec-
turer in MEMS materials and devices. He joined
INL Braga in 2011, where is currently the head
of the nano fabrication department. He has publi-
shed 78 scientific articles and presented his work
in 130 conferences in the areas of cleanroom fa-
brication, MEMS and NEMS, advanced micro-
and nano machining technologies, and sensors.
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Selected references:

Costa, M., Gaspar, J., Ferreira, R., Paz, E., Fon-
seca, H., Martins, M., Cardoso, S. and Freitas,
P P (2015). Integration of magnetoresistive sen-
sors with atomic force microscopy cantilevers for
scanning magnetoresistance microscopy applica-
tions. 2015 IEEE Magnetics Conference (IN-
TERMAG). doi:10.1109/intmag.2015.7157123.

Silvério, V., Cardoso, S., Gaspar, J., Freitas, P. P,
& Moreira, A. (2015). Design, fabrication and
test of an integrated multi-microchannel heat
sink for electronics cooling. Sensors and Actua-
tors A: Physical, 235, 14-27. doi:10.1016/j.sna.
2015.09.023.

Silva, C. S., Noh, J., Fonseca, H., Pontes, A.,
Gaspar, J. and Rocha, L. A. (2015). Fabrication
and characterization of polymeric three-axis
thermal accelerometers. Journal of Micro-

mechanics and Microengineering. 25. doi:
10.1088/70960-1317/25/8/085005.

Jodo Mendanha Dias

Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: 2001
ORCID: 0000-0003-0167-1466

Email: joao.m.dias@tecnico.ulishoa.pt
Phone: +351 218419337

Research area & interests:

Jodo Mendanha Dias research is focused on se-
condary radiation sources and optical diagnos-
tics in laser-plasma interaction field. I have also
devoted significant work to optical applications in
medicine (eye optical modeling) and in industry
(spectroscopy and laser metrology). My research
methodology is based on experimental work and
occasionally simulations and modeling. He has
supervised 8 MSc and 2 PhD thesis.

At the Physics Dept. he has been responsible for
several teaching experimental physics laborato-
ries in the Engineering Physics and other ISTs
Engineering courses. Today he is the vice-presi-
dente of the department for general affairs, spaces
and budget.

Jodao Mendanha Dias has been lecturer in several
training courses in lasers for high school teachers
and post-graduation courses in medicine. Scien-
tific consultation for expositions and co-respon-
sible for one module of the F. C. Gulbenkian
exposition “A luz de Einstien 1905-2005”. He is
also member of the scientific council of the Inter-
disciplinary Portuguese Society of the medical
laser since 1999.
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Selected references:

Boné, A., Lemos, N., Figueira, G., & Dias, J. M.
(2016). Quantitative shadowgraphy for laser-plas-
ma interactions. Journal of Physics D: Applied
Physics, 49(15), 155204. doi:10.1088/0022-3727/
49/15/155204.

Ribeiro, F. J., Castanheira-Dinis, A., & Dias, J.
M. (2012). Personalized Pseudophakic Model
for Refractive Assessment. PLoS ONE, 7(10),
€46780. doi:10.1371/journal.pone.0046780.

Cipiccia, S., Islam, M. R., Ersfeld, B., Shanks,

R. P, Brunetti, E., Vieux, G., Yang, X., Issac, R.
C., Wiggins, S. M., Welsh, G.H., Anania, M.-P,,
Maneuski, D., Montgomery, R., Smith, G., Hoek,
M., Hamilton, D. J., Lemos, N. R. C., Symes, D.,
Rajeev, P. P,, Shea, V. O., Dias, J. M., Jaroszyn-
ski, D. A., (2011). Gamma-rays from harmoni-
cally resonant betatron oscillations in a plasma
wake. Nature Physics, 7(11), 867-871. doi:10.1038/
nphys2090.
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Joao P. S. Bizarro
Associate Professor with “Agregagdo™

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Université de Provence, 1993.
ORCID: 0000-0002-0698-6259

Email: bizarro@ipfn.tecnico.ulisboa.pt
Phone: +351 218417815

Research area & interests:

Jodo P. S. Bizarro was born in Dili, Timor (former-
ly a Portuguese territory), in 1963. He received the
Technological Physics Engineering degree from
Instituto Superior Técnico, Lisboa, Portugal, in
1987, the Ph.D. degree in Radiation and Plasmas
from Université de Provence (Aix-Marseille 1),
Marseille, France, in 1993, and the Habilitation
in Physics from IST in 2010. He was an JNICT
fellow between 1988 and 1990, was an Euratom
fellow between 1990 and 1993 and has been a
professor in the Physics Department, IST, since
1993, having been the Head of the Theory and
Modeling Group of the Associagdo Euratom-IST
during 2008 - 2012. He has visited and worked in
fusion laboratories such as the Joint European To-
rus, Abingdon, UK, TORE SUPRA, Cadarache,
France, and the Instituto de Fisica, Universidade
de Sao Paulo, Brazil, having been a research fellow
of the Junta Nacional de Investigacdo Cientifica e
Tecnolbgica, Lisboa, Portugal, in 1988 -1990, and
of the Commiission of the European Communities
(Euratom) in 1990 -1993. He has been appointed
to bodies of the European Fusion Programme,
having seated in the Fusion Physics Committee
during 2000 -2002, and in the Scientific and
Technological Advisory Committee during 2002 -
2007. He has authored, or co-authored, more than
90 papers in leading scientific journals and his
research interests have ranged from quantum me-
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chanics and thermodynamics to RF engineering
and signal processing, and have included as well
several fields of high-temperature plasma physics
such as plasma waves, kinetic equations, RT heat-
ing and current drive, and plasma equilibrium and
transport. He has supervised, or co-supervised,

1 MSc and 5 PhD thesis, as well as 4 Post-docs,
won an Honourable Mention in Physics of the
2012 UTL/Santander-Totta scientific prize, was
awarded Outstanding Reviewer Status by Else-
vier (Annals of Physics) in 2014, and several Peer
Review Awards by Publons in 2017.

Selected references:

Bizarro, J. P. (2017). Comment on “Not all
counterclockwise thermodynamic cycles are
refrigerators” [Am. J. Phys. 84, 413-418 (2016)].
American Journal of Physics, 85(11), 861-863.
doi:10.1119/1.5005928.

Mendonga, J. T., & Bizarro, J. P. (2017). Twis-
ted waves in a magnetized plasma. Plasma
Physics and Controlled Fusion, 59(5), 054003.
doi:10.1088/1361-6587/aa6231.

Vilela Mendes, R., & Bizarro, J. P. (2017). Analy-
tical study of growth estimates, control of fluctu-
ations, and conservative structures in a two-field

model of the scrape-off layer. Physics of Plasmas,
24(1), 012303. doi:10.1063/1.4973222.

Joao P. Silva
Associate Professor with “Agregagdo”

Area: Particle Physics & Nuclear Physics
PhD: Carnegie Mellon University, 1994.
ORCID: 0000-0002-6455-9618

Email: jpsilva@tecnico.ulishboa.pt

Research area & interests:

Joao P, Silva is interested in models and signals of
new physics, including neutrinos, CP violation,
and especially signs of more than one Higgs at
LHC. He received the IST Outstanding Teaching
Award, chosen from amongst all 1st cycle lecturers
in 2014/2015, which recognizes and promotes
excellence in education.
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Selected references:

Branco, G., Ferreira, P, Lavoura, L., Rebelo,
M., Sher, M., & Silva, J. P. (2012). Theory and
phenomenology of two-Higgs-doublet models.
Physics Reports, 516(1-2), 1-102. doi:10.1016/j.
physrep.2012.02.002.

Botella, F. J., & Silva, J. P. (1995). Jarlskog-like
invariants for theories with scalars and fer-
mions. Physical Review D, 51(7), 3870-3875.
doi:10.1103/physrevd.51.3870.

Ferreira, P M., Santos, R., Sher, M., & Silva, J. P.
(2012). Implications of the LHC two-photon sig-
nal for two-Higgs-doublet models. Physical Review
D, 85(7). doi:10.1103/physrevd.85.077703.
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Joao Seixas
Assoctate Professor with “Agregagdo”

Area: Particle Physics & Nuclear Physics
PhD: Université Lyon I (Franga), 1986.
ORCID: 0000-0002-7531-0842

Email: joao.seixas@tecnico.ulisboa.pt
Phone: +351 218419011

Research area & interests:
Member of the CMS Collaboration.
Seminars in High schools and public sessions.
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Selected references:

R. Arnaldi et al. /NA60 Collaboration. (2006).
First measurement of the p spectral function in
high-energy nuclear collisions. Physical Review
Letters 96, 162302. doi: 10.1103/PhysRev-
Lett.96.162302.

Faccioli, P, Lourengo, C., Seixas, J., & Wohri, H.
K. (2010). Towards the experimental clarification
of quarkonium polarization. The European Phy-
sical Journal C, 69(3-4), 657-673. do1:10.1140/
epjc/s10052-010-1420-5.

Chatrchyan, S. et al./ The CMS Collaboration.
(2013). Measurement of the prompt J/¢ and
P(2S) polarizations in pp collisions at Vs =7 TeV.
Physics Letters B, 727 381-402. doi: 10.1016/j.
physletb.2013.10.055.

Jorge Loureiro
Associate Professor with “Agregagdo”

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Universidade Técnica de Lisboa, 1987.
ORCID: 0000-0003-4102-4095

Email: jorge loureiro@tecnico.ulisboa.pt
Phone: +351 218419321

Research area & interests:

Modelling of molecular low-temperature plasmas,
such as the self-consistent kinetic modelling of N2,
02, N2-O2, and N2-Ar plasmas under discharge
and post-discharge conditions including the strong
coupling between electron and vibrational kinetics,
together with chemical and ion kinetics. Study of
plasmas created under non-equilibrium conditions
such as those occurred during the early stages of
the descent of a spacecraft in a planetary atmos-
phere (Earth, Mars and Titan). Developing of
kinetics and fluid models to take into account the
energy transferred by a strong shockwave into the
internal modes of molecules ultimately leading to
strongly non-equilibrium dissociation and ioniza-
tion reactions. Comparison with plasmas produ-
ced in a discharge. He has published 77 papers in
international scientific journals and 3 books. He
has supervised 3 PhD and 4 MSc thesis.
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Selected references:

Loureiro, J. (1993). Time-dependent electron
kinetics inN2andH2for a wide range of the field
frequency including electron-vibration superelastic
collisions. Physical Review E, 47(2), 1262-1275.
doi:10.1103/physreve.47.1262.

Loureiro, J., and Amorim, J. (2012). Non-Max-
wellian velocity distributions and non-Gaussian
profiles of H atoms in low-pressure hydrogen
discharges. Plasma Sources Science and Tech-
nology, 22(1), 015016. doi:10.1088/0963-
0252/22/1/015016.

J. Loureiro and J. Amorim. (2016). Kinetics and
spectroscopy of low temperature plasmas. Springer:
Graduate Texts in Physics. ISBN 978-3-319-
09252-2.
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Jorge C. Romio
Full Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Chicago, 1979.
ORCID: 0000-0002-9683-4055

Email: jorge.romao@tecnico.ulishoa.pt
Phone: +351 218417778

Research area & interests:

Jorge C. Romao studies weak interactions. This
includes looking at precision tests of the Standard
Model as well as studying its extensions. He is a
specialist in supersymmetric theories both with
and without R-parity, where he has done extensive
work in connection with neutrino physics. More
recently his interests have moved the focus into
models with several Higgs doublets, both CP con-
serving or CP violating. He has published 94 pa-
pers in top international journals and two books.
He has been the Portuguese coordinator for 4
European Union Marie Curie Training Networks.
He has supervised or co-supervised 8 PhD thesis.

Jorge C. Romao has given 2 outreach seminars
and participated in the CERIN Master Classes.
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Selected references:

Hirsch, M., Diaz, M. A., Porod, W,, Romao, J. C.,
& Valle, J. W. (2000). Neutrino masses and mix-
ings from supersymmetry with bilinearR-parity
violation: A theory for solar and atmospheric
neutrino oscillations. Physical Review D, 62(11).
do1:10.1103/physrevd.65.119901.

Tontes, D., Romao, J. C., Santos, R., & Silva, J.
P (2015). Large pseudoscalar Yukawa couplings
in the complex 2HDM. Journal of High Energy
Physics, 2015(6). do1:10.1007/jhep06(2015)060.

Valle, J. W. E, & Romao, J. C. (2015). Neutrinos
m hugh energy and astroparticle physics. Wiley-VCH.
ISBN: 978-3-527-41197-9”

Jorge Vieira
Invited Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion

PhD: Instituto Superior Técnico, Universidade
Técnica de Lisboa, 2010.

ORCID: 0000-0002-5515-3624

Email: jorge.vieira@tecnico.ulisboa.pt
Phone: +351 218419375

Research area & interests:

The research of Jorge Vieira focuses on plasma
based accelerators, their corresponding radiation
sources, and on the non-linear optics of plasmas
at relativistic intensities driven by structured light,
combining theory and high performance comput-
ing to address interdisciplinary questions ranging
from plasma physics to photonics. Jorge Vieira has
authored and co-authored 65 research papers (in-
cluding 1 in Nature Physics, 2 in Nature Commu-
nications and 11 in Physical Review Letters) and

1 patent. Jorge Vieira is involved in the AWAKE
plasma acceleration experiment at CERIN, and

in the preparation of the European strategy for

a future plasma based collider. Jorge Vieira has
received the UTL prize for Young Researchers in
2011 and an excellent teaching award at IST in
2016/2017. Jorge Vieira is also developing inno-
vative pedagogical techniques with the overarch-
ing goal of introducing computer simulations as a
virtual experimental tool for the classroom.
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Selected references:

Vieira, J., Trines, R., Alves, E., Fonseca, R.,
Mendonga, J., Bingham, R., Norreys, P. , Silva,
L. O. (2016). High Orbital Angular Momentum
Harmonic Generation. Physical Review Letters,
117(26). doi:10.1103/physrevlett.117.265001.

Vieira, J., Trines, R. M., Alves, E. P, Fonseca, R.
A., Mendonga, J. T, Bingham, R., Norreys, P,
Silva, L. O. (2016). Amplification and generation
of ultra-intense twisted laser pulses via stimulated
Raman scattering. Nature Communications, 7,

10371. do1:10.1038/ncomms10371.

Vieira, J., & Mendongca, J. (2014). Nonlinear laser
driven donut wakefields for positron and electron
acceleration. Physical Review Letters, 112(21).
doi:10.1103/physrevlett.112.215001.
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José Guilherme Milhano
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: University of Oxford, 2002.
ORCID: 0000-0001-8154-3688

Email: guilherme.milhano@tecnico.ulishoa.pt
Phone: +351 210493632

Research area & interests:

José Guilherme Milhano studies properties of
strongly interacting matter in the extreme con-
ditions created in heavy-ion collisions. He has
made significant contributions to the advance-
ment of jet studies in heavy ion collisions and the
understanding of the initial conditions for such
collisions. He is Invited Assistant Professor at IST
and Researcher at LIP where he leads the Phe-
nomenology Group. He was responsible for the
Analytical Mechanics’ course for the last 3 years.
His publications have been cited over 2000 times.
He has supervised 2 MSc and 1 PhD theses.

José Guilherme Milhano gave two radio inter-
views (Antena 2) and several talks to high-school
students on LHC physics. He participates
annually as CERN Moderator in the IPPOG
International Masterclasses.
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Selected references:

Milhano, J. G., & Zapp, K. C. (2016). Origins of
the di-jet asymmetry in heavy-ion collisions. The
European Physical Journal C, 76(5). do1:10.1140/
epjc/s10052-016-4130-9.

Casalderrey-Solana, J., Gulhan, D. C., Milhano,].
G., Pablos, D., & Rajagopal, K. (2014). A hybrid
strong/weak coupling approach to jet quenching,

Journal of High Energy Physics, 2014(10). Erra-
tum Journal of High Energy Physics 1509 (2015)
175; doi: 10.1007/ JHEP09(2015)175

Casalderrey-Solana, J., Milhano, J. G., & Wiede-
mann, U. (2011). Jet quenching via jet collima-
tion. Journal of Physics G: Nuclear and Particle
Physics, 38(12), 124086. doi:10.1088/0954-
3899/38/12/124086.

José Luis Martins
Full Professor

Area: Condensed Matter & Nanotechnology
PhD: Ecole Polytechnique Fédérale

de Lausanne, 1984.
ORCID: 0000-0002-9061-967X

Email: jose.l. martins@tecnico.ulishoa.pt
Phone: +351 213100396

Research area & interests:

Research on electronic structure of solids. devel-
opment of methods. Applications to semiconduc-
tors and nanostructures.
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Selected references:

Troullier; N., and Martins, J. L. (1993). Efficient
pseudopotentials for plane-wave calculations.
Physical Review B, 43(3), 1993-2006. doi: 10.11
03/physrevb.43.1993.
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José Pizarro de Sande e Lemos
Full Professor

Area: Astrophysics & Gravitation
PhD: University of Cambridge, 1987.
ORCID: 0000-0002-9449-8414

Email: joselemos@ist.utl.pt
Phone: +351 218419048

Research area & interests:

José P. S. Lemos works on black holes and funda-
mental physics. He devises methods to calculate
the black hole entropy and so to arrive at an
understanding of what and where are the black
hole degrees of freedom. Those are connected

at a semiclassical level to a still elusive quantum
gravity. He also works on astrophysical and
cosmological problems. He has published more
than 150 papers, has more than 5000 citations
in Inspires, has supervised 9 PhD theses, 15 MSc
theses, and 10 postdoctoral researchers. He is
Professor Catedratico at the Physics Department
of Instituto Superior Técnico, President of CEN-
TRA (Centro Multidisciplinar de Astrofisica) and
in the period 2013-2015 has been President of the
Physics Department. He is the recipient of nation-
al and international prizes, and has been invited
professor at the University of Paris, University of
Columbia New York, Freie University of Berlin,
Universities and Institutions in Rio de Janeiro
and in Sao Paulo. He has lectured and has been
invited to give main talks in several international
schools and conferences.

José P.S. Lemos has organized the past IST
Schools in Astrophysics and Gravitation, in
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particular the 8th School held in 2016, and the
9th to be held in 2018. He has been interviewed
in Radio Antenna 2 Programa Ciéncia on black
holes, gravitational waves, and cosmology, several
times. He has delivered many seminars in Public
Sessions.

Selected references:

Rosa, J. L., Carloni, S., Lemos, J. P, & Lobo, F.

S. (2017). Cosmological solutions in generalized
hybrid metric-Palatini gravity. Physical Review D,
95(12). doi:10.1103/physrevd.95.124035. arXiv:
1703.03335 [gr-qc].

Lemos, J. P, & Zanchin, V. T. (2017). Plethora

of relativistic charged spheres: The full spectrum
of Guifoyle’s static, electrically charged spherical
solutions. Physical Review D, 95(10). do1:10.1103/
physrevd.95.104040.

Lemos, J. P, Minamitsuji, M., & Zaslavskii, O.
B. (2017). Unified approach to the entropy of an
extremal rotating BTZ black hole: Thin shells
and horizon limits. Physical Review D, 96(8).
do1:10.1103/physrevd.96.084068. arXiv: 17
09.08637 [hep-th].

Liliana Apolinario
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Santiago

de Compostela, 2013.
ORCID: 0000-0003-3500-9681

Email: liliana@lip.pt
Phone: +351 210493655

Research area & interests:

Liliana Apolinario contributes to the development
of the theory of the strong interactions (QCD)

at high temperature and density. Her work is
particularly focused on the characterisation of the
Quark Gluon Plasma that is created in ultra-rela-
tivistic heavy-ion collisions at both RHIC and the
LHC. She has made significant contributions to
the field so far: 17 publications and more than 30
talks (10 of which as an invited speaker). At the
department, she has been lecturing for the last 3
years (Analytical Mechanics; Hadron Physics and
Quantum Chromodynamics; Oscillations and
Waves). She has already supervised 2MSc students
(1 is on-going) and 2 Summer Internship students.

Liliana Apolinario has participated in several
outreach events: NFIST activities (2004-2005);
Master Classes (since 2015); Physics Olympiads
(2015).
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Selected references:

Apolinario, L., Milhano, J. G., Salam, G. P, and
Salgado C. A. Probing the time structure of the
quark-gluon plasma with top quarks, Under revi-
sion at PRL.

Zhang, X., Apolinario, L., Milhano, J., & Ptoskon,
M. (2016). Sub-jet structure as a discriminating
quenching probe. Nuclear Physics A, 956, 597-
600. doi:10.1016/j.nuclphysa.2016.02.028.

A. Dainese et al. (2017). Heavy 1ons at the Future

Circular Collider. CERN Yellow Report no.3,
635-692. doi: 10.23731/CYRM-2017-003.635
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Luis Filipe Mendes
Assistant Professor

Area: Interdisciplinary physics
PhD: Universidade de Lisboa, 2003.
ORCID: 0000-0003-1282-8051

Email: filipe.mendes@tecnico.ulishoa.pt
Phone: +351 218419667

Research area & interests:

Filipe Mendes works on solar refrigeration and
air-conditioning systems and developed several
small power prototypes obtaining a patent on a
new approach for this type of machine. More
recently he has started working on new scientific
topics which include concentrating solar thermal
energy and photovoltaics. During the years of
2016-2017 he was awarded the “Excellent Teach-
er” distinction at IST and has supervised 9 MSc
thesis and 2 PhD thesis (one in progress).

Within the project “Lab in a Box” he developed

a set of physics experiments and carried out
activities of specialized training and promotion of
science for teachers in secondary schools of Cape
Verde.
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Selected references:

Castro, A., Cardoso, J. P, Mendes, L. E, Azevedo,
P, Farinha Mendes, J. (2017), pre-heating boiler
feedwater for expanded cork ag-glomerate produc-
tion using a parabolic trough system. SolarPACES
2017 International Coonference, Santiago de Chile,
Chile, September (Proceedings to be published by
the American Institute of Physics).

Eir6, A. M., Mendes, F, Brites, G., Brogueira, P.
(2014). A fisica no dia-a-dia na escola. Ministério da
Educacao e Ciéncia, Programa “O Mundo na Esco-
la”,160 pgs. ISBN 978-972-95047-5-4.

Mendes, L. F, Collares-Pereira, M., (2005). Maqui-
na de absorcao com sistema inovador de refinacao
de vapor e sistema de controlo do modo de funcion-
amento para funcionar com fontes de energia de
baixa temperatura. PT103112.

Luis L. Alves
Full Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Universidade Técnica de Lisboa, 1993.
ORCID: 0000-0002-2677-574X

Email: llalves@tecnico.ulisboa.pt
Phone: +351 218419376

Research area & interests:

Luis L. Alves is an expert in the modelling and
simulation of low-temperature plasmas, adopting
verification and validation methodologies. He
works on the characterisation of DC/RF/HIF
plasma sources and the multi-dimensional dynamic
description of reactive gas/plasma systems, of in-
terest for material science, biological and environ-
mental applications. Presently, he is developing the
open source code LisbhOn Klnetics (LoKI) for the
coupled solution of the electron Boltzmann equa-
tion and the rate balance equations of chemically
active plasma species. He has been responsible for
the two specialized courses in low-temperature
plasmas for the students of Engineering Physics.
He is currently the President of the Department
of Physics and the Head of the research group
N-Reactive Plasmas: Modelling and Engineering
(N-PRiME) with the Instituto de Plasmas e Fusao
Nuclear (IPFN). He has published more than

80 papers in international scientific journals and
books and he has supervised more than 15 PhD
and MSc theses. Luis L. Alves was the chairman of
the Local Organizing Committee of the Interna-
tional Conference on Phenomena in Ionized Gases
(ICPIG), held in July 2017 at Estoril, Portugal. He
is a regular teacher of the initiative “Plasmasurf™
(July of every year) and the ATHENS school in
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Plasma Science and Technology (March and
November of every year), organized by IPFN/IST.
He has been a regular collaborator of the MEIFT/
DF joint initiative “MEFT: desafiar os limites”,
targeting the recruitment of high-school students
for MEFT. He delivered a talk in Semana da Fisica
2016 (“Fisica na Piscina”).

Selected References:

Coche, P., Guerra, V., & Alves, L. L. (2016).
Microwave air plasmas in capillaries at low
pressure I. Self-consistent modeling. Journal
of Physics D: Applied Physics, 49(23), 235207.
doi:10.1088/0022-3727/49/23/235207.

Guerra, V., Silva, T., Ogloblina, P., Grofulovi¢,
M., Terraz, L., Silva, M. L., Pintassilgo, C. D.,
Alves, L. L. and Guaitella, O. (2017). The case
for in situ resource utilisation for oxygen pro-
duction on Mars by non-equilibrium plasmas.
Plasma Sources Science and Technology, 26(11),
11LTOI. doi:10.1088/1361-6595/aa8dcc.

Alves, L. L., Bogaerts, A., Guerra, V., and
Turner, M. (2018 ). Topical Review: “Founda-
tions of modelling of nonequilibrium low-tem-

perature plasmas”, Plasma Sources Sci. Technol.
27 023002. doi:10.1088/1361-6595/aaa570.
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Luis Lopes da Silva
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics

PhD: Universidade Técnica de Lisboa, 2011.

ORCID: 0000-0003-0044-3736

Email: Isilva@lip.pt
Phone: +351 217995028

Research area & interests:

Nucleon spin structure and parton spin
contribution.

Strangeness in heavy ion collisions.

RPC detector studies and optimisation.

Detector efficiency studies and simulations.

176

Selected references:

COMPASS Collaboration/Silva, L. et al. (2013)
Leading order determination of the gluon pola-
risa. Phys.Lett. B718 922-930. arXiv:1202.4064
[hep-ex]. doi: 10.1016/j.physleth. 2012.11.056.

Silva, L. et al. (2008). The characterisation of

the multianode photomultiplier tubes for the
RICH-1 upgrade project at COMPASS. Nuclear
Instruments and Methods in Physics Research
Section A: Accelerators, Spectrometers, Detectors
and Associated Equipment. 595. 177-179. dot:
10.1016/j.nima.2008.07.074.

HADES Collaboration/G. Kornakov et al. (2014).

Time of flight measurement in heavy-ion colli-
sions with the HADES RPC TOY wall. Journal
of Instrumentation. 9. C11015-C11015. doi:
10.1088/1748-0221/9/11/C11015.

Luis O. Silva
Full Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Instituto Superior Técnico, 1992.
ORCID: 0000-0003-2906-924X

Email: luis.silva@tecnico.ulishoa.pt
Phone: +351 218419336

Research area & interests:

The contributions of Luis O. Silva are on the
interaction of intense beams of particles/lasers
with plasmas, resorting to theory and super-
computers. He has authored over 200 papers
and three patents, serves on the editorial board
of the Journal of Plasma Physics, and on the
International Scientific Advisory Board of ELI
Beamlines. He has supervised 11 PhDs and 7
post-docs, was awarded two Advanced Grants
of the European Research Council, the 2011
Scientific Prize of the UTL, IBM Scientific
Prize 2003, the 2001 ICTP Medal for Excel-
lence in Nonlinear Plasma Physics, and the

Gulbenkian Prize for Young Researchers (1994).

He is Fellow of the American Physical Society
and of the European Physics Society. In 2016,
Luis O. Silva was awarded the title of Grande
Oficial of the Ordem da Instrucao Publica by
the President of the Portuguese Republic.
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Selected references:

Silva, L. O., Marti, M., Davies, J. R., Fonseca,
R. A, Ren, C., Tsung, F. S., & Mori, W. B.
(2004). Proton Shock Acceleration in Laser-
Plasma Interactions. Physical Review Letters,
92(1). do1:10.1103/physrevlett.92.015002.
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Luis V. Melo
Assistant Professor with “Agregagdo™

Area: Condensed Matter & Nanotechnology
PhD: IST, 1996.
ORCID: 0000-0001-6413-7143

Email: luis.melo@tecnico.ulishoa.pt
Phone: +351 218417775

Research area & interests:

Luis V. Melo works in different fields related to
scanning probe microscopy (SPM), as AFM ap-
plied to Biology and to nanofabrication, as well
as imaging in different fields of materials science.
Work developed includes the study of cellular
phenomena, as cilia growth in Tetrahymena and
the host cell invasion by parasite Besnoitia, and
also study of the behaviour of microtubules in
large electromagnetic fields. He also co-developed
a nanometre-sized pattern fabrication method
using an AFM metal-coated tip. This technique
was further expanded to the fabrication of metal/
semiconductor junctions. Lately has also deve-
loped work on synchronization of oscillators.

From 2006 to 2010 he was Advisor of the FC'T
for NanoTechnologies. He is also the national
delegate to international bodies, including the
EU High Level Group on Nanotechnologies and
Advanced Materials, the EU JTTI ECSEL, and
the H2020 Nanoscience and Nanotechnology,
Materials, Biotechnology and Production Tech-
nologies (NMBP) Programme Committee. He
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was also vice-chair of the OECD Working Party
on Nanotechnology until the end of its mandate
(12/2014). From 2010 to 2011 he was Benjamin
Meaker Visiting Professor of the IAS of the Uni-
versity of Bristol (UK). He is currently Vice-Presi-
dent of IST-ID.

Selected references:

Reis, Y., Cortes, H., Viseu Melo, L., Fazendeiro,
I, Leitao, A., & Soares, H. (2006). Microtubule
cytoskeleton behavior in the initial steps of host
cell invasion byBesnoitia besnoiti. FEBS Let-
ters, 580(19), 4673-4682. doi:10.1016/j.feb-
slet.2006.07.050.

Neves, A. 1., Bointon, T. H., Melo, L. V., Russo,
S., De Schrijver, 1., Craciun, M. I, & Alves, H.
(2015). Transparent conductive graphene tex-
tile fibers. Scientific Reports, 5(1). do1:10.1038/
srep09866.

Oliveira, H. M., & Melo, L. V. (2015). Huygens
synchronization of two clocks. Scientific Reports,
5(1). doi:10.1038/srep11548.

Manuela Mendes
Assistant Professor

Area: Interdisciplinary Physics
PhD: Université Paris VII, 1989.
ORCID: 0000-0002-5221-1360

Email: manuela.mendes@tecnico.ulishboa.pt
Phone: +351 218417534

Research area & interests:

My main research interests is seismic imaging
applied to oil industry, environment and culture
heritage. Elastic Ray-Born L2- Migration/Inver-
sion.
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Selected references:

Beydoun, W. B., & Mendes, M. (1989). Elas-
tic Ray-Born L2-Migration/Inversion. Geo-
physical Journal International, 97(1), 151-160.
doi:10.1111/§.1365-246x.1989.th00490.x.

Mendes, M. (2009). A hybrid fast algorithm for
first arrivals tomography. Geophysical Pros-
pecting, 57(5), 803-809. doi:10.1111/j.1365-
2478.2008.00755 .x.

Martinho, E. & Dionisio, A., and Mendes, M.
(2017). Simulation of a portuguese limestone
masonry structure submitted to fire: 3D ultrasonic
tomography approach. International Journal of
Conservation Science. 8. 565-580.
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Maria Margarida Nesbitt
Rebelo da Silva
Invited Associate Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 1989.
ORCID: 0000-0002-8744-5146

Email: rebelo@tecnico.ulishoa.pt
Phone: +351 218419010

Research areas & interests:

Most of my work has been done in various phenome-
nological aspects of unified electroweak interactions,
with particular emphasis on CP violation, Flavour
Physics and Higgs Physics. I am specially interested
in models with an extended scalar sector and the
implications for Flavour Physics. I am also very in-
terested in the question of the origin of fermion
masses and mixing, both in the quark and leptonic
sectors, in the framework of the Standard Model
and beyond the SM as well as in the origin of CP
violation. My work is closely related to LHC physics.
More than 40 papers in journals with referee. More
than 3300 citations in Inspire, h index = 29.
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Selected references:

Branco, G., Ferreira, P., Lavoura, L., Rebelo, M.,
Sher, M., & Silva, J. P. (2012). Theory and phe-
nomenology of two-Higgs-doublet models. Physics
Reports, 516(1-2), 1-102. (790 citations counted in
INSPIRE as of 15 Sep 2016). doi:10.1016/j.phys-
rep.2012.02.002 .

Rebelo, M. N. (2003). Leptogenesis without CP vio-
lation at low energies. Physical Review D, 67(1). (68
citations counted in INSPIRE as of 15 Sep 2016).
doi:10.1103/physrevd.67.013008.

G. C. Branco, M. N. Rebelo and J. I. Silva-Marcos.
(1999). Degenerate and Quasidegenerate Majorana
Neutrinos. Physical Review Letters, 82(4), 683-686.
(103 citations counted in INSPIRE as of 15 Sep
2016). doi:10.1103/physrevlett.82.683.

Mario J. Pinheiro
€< ~ 95

Assistant Professor with “Agregagdo

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: 1993
ORCID: 0000-0002-5500-7408

Email: mpinheiro@tecnico.ulishoa.pt

Selected references:

Pinheiro, M. J. (2017). A reformulation of me-
chanics and electrodynamics. Heliyon, 3(7),
€00365. doi:10.1016/j.heliyon.2017.e00365.

Pinheiro, M. J. (2013). A Variational Method in
Out-of-Equilibrium Physical Systems. Scientific
Reports, 3(1). doi:10.1038/srep034:54-.

Pinheiro, M. J. (2016). Some effects of topo-
logical torsion currents on spacecraft dynamics
and the flyby anomaly. Monthly Notices of the
Royal Astronomical Society, 461(4), 3948-3953.
doi:10.1093/mnras/stw1581

Mario maintains the scientific blog Science2be:
https://science2be.wordpress.com/
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Mario Lino da Silva
Invited Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Université d’Orléans, 2005.
ORCID: 0000-0002-1993-1548

Email: mlinodasilva@tecnico.ulishoa.pt
Phone: +351 218419328 ext.3328

Research areas & interests:

Mario Lino da Silva He has an Aerospace Eng.
degree from IST (2001) and a Ph.D in Plasma
Physics from the Université d’Orléans, France
(2004). Since 2001 he has worked on the topic of
nonequilibrium kinetic and radiative processes in
low-pressure, high-speed hydrodynamic plasmas,
with the application to spacecraft reentry flows.
He has been participating in several technology
research programmes funded by the European
Space Agency, and is the Manager of the IPFN
Hypersonic Plasmas Laboratory, which hosts the
largest Space research facility in Portugal, the Eu-
ropean Shock-Tube for High Enthalpy Research
(ESTHER).

Mario Lino da Silva has given over 50 outreach
talks in public schools in the scope of the Ciéncia
Viva “O Espago vai a Escola” programme and
has in the past lead a formation on Space at Cién-
cia Viva. He has made two educational movies
about Space that were presented in the Festrioa
festival in 2009, in the scope of the celebration of
the International year for Astronomy.
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Selected references:

Da Silva, M. L., Guerra, V,, & Loureiro, J. (2007).

State-Resolved Dissociation Rates for Extremely
Nonequilibrium Atmospheric Entries. Journal of
Thermophysics and Heat Transfer, 21(1), 40-49.
doi:10.2514/1.24114.

Da Silva, M. L., Guerra, V,, & Loureiro, J. (2007).

Two-temperature models for nitrogen dissocia-

tion. Chemical Physics, 342(1-3), 275-287. doi:10.

1016/j.chemphys.2007.10.010.

Da Silva, M. L., & Beck, J. (2011). Coontribution
of CO2 IR Radiation to Martian Entries Radia-
tive Wall Fluxes. 49th ATAA Aerospace Sciences
Meeting including the New Horizons Forum and
Aecrospace Exposition. doi:10.2514/6.2011-135.

Mario Pimenta
Full Professor

Area: Particle Physics & Nuclear Physics
PhD: Instituto Superior Técnico, 1986.
ORCID: 0000-0002-2590-0908

Email: pimenta@lip.pt
Phone: +351 210493645

Research areas & interests:

Particle and Astroparticle Physics, in particular
with Ultra High Energy Cosmic Rays and very
High Energy Gamma Rays. Experimental High
Energy Physics. Searches for New Physics. Ha-
dronic Interactions. Radiation environment in the
Heliosphere. Radiation effects on electronic com-
ponents. Radiation monitors for space missions.
Photosensors. Since 1989 Principal Investigator
of more than 30 projects of relevant national in-
terest financed by the Portuguese Science funding
agencies in the framework of Portuguese partici-
pation at CERN and at ESA and in cosmic rays
experiments. Supervisor of twelve PhD theses and
several master theses. He co-authored the books
“Introducao a Fisica”, and “Introduction to
Particle and Astroparticle Physics”, authored and
co-authored more than 400 scientific articles.

President of LIP since 2015 (and Director since
1995), organized and gave a LIP overview seminar
in the 30th anniversary of LIP and in several
occasions, presented 5 outreach seminars at IST
or in public sessions in Montjo and in the Lisbon
Planetarium, and organized advanced training
schools. He is also the coordinator of the IDPASC
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Doctorate Newtork (International Doctorate in
Particle and astroparticle physics, Astrophysics and
Cosmology) and of the national FC'T IDPASC
Portugal doctorate programme.

Selected references:

De Angelis, A., and Pimenta, M. J. (2015). Intro-
duction to particle and astroparticle physics: Questions to
the unwerse. Milan: Springer. ISBN: 978-88-470
-2687-2 (Print) 978-88-470-2688-9 (Online);

Dias de Deus, J., Pimenta,M., Noronha, A.,
Penha, T., Brogueira, P. (2014). Introdugdo a Fisica.
Physics textbook for undergraduates (1st Edition,
McGrawHill, 1992; 2nd Edition, McGrawHill,
2000; 3rd Edition, Escolar Editora, 2014.
Spanish edition, McGrawHill, 2001). ISBN
9789725924402.

Alexander Aab et al. (includes M. Pimenta),
Pierre Auger Collaboration. (2016). Testing ha-
dronic interactions at ultrahigh energies with air
showers measured by the Pierre Auger Obser-
vatory. Physical Review Letters 117, 19, 192001.
doi:10.1103/PhysRevLett. 117.192001.
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Marta Fajardo
Assistant Professor

Area: Plasma Physics, Lasers & Nuclear Fusion

PhD: Ecole Polytechnique/Universidade
Técnica de Lisboa, 2001.

ORCID: 0000-0003-2133-2365

Email: marta.fajardo@tecnico.ulishoa.pt
Phone: +351 218419202

Research areas & interests:

Marta Fajardo develops novel x-ray sources
though high power laser - plasma interaction

with applications on high resolution imaging and
plasma physics. She is responsible for the VOXEL
laboratory at IPFN, an X-ray metrology station.
She has published 102 articles in international
journals including leading magazines as Nature,
Nature Photonics, Nature Physics and Physical
Review Letters.

Marta Fajardo regularly disseminates her work
to the general public. Recently her work and the
VOXEL lab were showcased in the Euronews
Futuris documentary http://www.euronews.
com/2017/10/16/how-wine-corks-can-aid-
our-health

She is also the Chair of the Beam Plasmas and

Inertial Fusion section of the Plasma Physics Di-
vision at the European Physical Society.
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Selected references:

Lambert, G., Vodungbo, B., Gautier, J., Mahieu,
B., Malka, V., Sebban, S., ... Fajardo, M. (2015).
Towards enabling femtosecond helicity-depend-
ent spectroscopy with high-harmonic sources.
Nature Communications, 6(1). doi:10.1038/
ncomms7167.

Williams, G. O., Kiinzel, S., Daboussi, S., Iwan,
B., Gonzalez, A. 1., Boutu, W,, ... Fajardo, M.
(2018). Tracking the ultrafast XUV optical proper-
ties of x-ray free-electron-laser heated matter with
high-order harmonics. Physical Review A, 97(2).
doi:10.1103/physreva.97.023414.

Fajardo, M., Audebert, P, Renaudin, P, Yashiro,
H., Shepherd, R., Gauthier, J. C., & Chenais-Po-
povics, C. (2001). Study of the Ion-Distribution
Dynamics of an Aluminum Laser-Produced Plas-
ma with Picosecond Resolution. Physical Review
Letters, 86(7), 1231-1234. doi:10.1103/physrev-
lett.86.1231.

Michele Gallinaro
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Univ. Rome, Italy, 1996.
ORCID: 0000-0003-1261-2277

Email: michgall@cern.ch

Research areas & interests:

I currently hold a research position at LIP, where
I have been conducting research in the context
of the Portuguese participation in the CMS
experiment at the Large Hadron Collider (LHC)
at CERN. T have been involved in the study of
Standard Model (SM) and Beyond SM processes
to fully exploit the opportunities of the unparal-
leled energy of the LHC collisions. Besides my
research activity at LIP, I have been providing
support to the academic activities at IST in three
main areas: 1) Submitted research proposals to
be conducted by students, both for Master and
Doctorate level. In this domain, during the past
few years I have been supervising several students,
providing guidance and training. 2) Provided sup-
port for the basic Physics courses at the University;
3) I am responsible coordinator for the advanced
course on “Physics at the LHC” (yearly, since
2012), a specialized course in the field of High
Energy Particle Physics. This course is aimed at
teaching the basic concepts on the fundamental
research that is being pursued at the LHC.

I am occasionally invited to give seminars in
Public Sessions related to my research activity

at CERN/LHC. Also, I regularly participate to
Outreach activities and dedicated Schools aimed
at undergraduate students.

DEPARTMENT OF PHYSICS | BIENNIAL REPORT 2016 - 2017

Selected references:

Khachatryan, V. et al./CMS Collaboration.
(2015). Search for a charged Higgs boson in
proton-proton collisions at 8 TeV. Journal of
High Energy Physics 1511, 018. doi: 10.1007/
JHEP11(2015)018.

Chatrchyan, S. et al./CMS Collaboration. (2012).
Observation of a new boson at a mass of 125
GeV with the CMS experiment at the LHC.
Physics Letters B 716 30. doi:10.1016/j.phys-
letb.2012.08.021.

Abe, F et al./CDF Collaboration. (1995). Obser-

vation of top quark production in proton-antipro-
ton collisions. Physics Review Letters 74 2626.
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Nuno Loureiro
Invited Associate Professor

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Imperial College London, 2005.
ORCID: 0000-0001-9755-6563

Email: nloureiro@ip. Tecnico.ulishoa.pt

Research areas & interests:

Nuno Loureiro is a theoretical and computa-
tional plasma physicist working on magnetic
confinement fusion and astrophysics. His main
areas of investigation are magnetic reconnection
- the explosive topological reconfiguration of the
magnetic field in a plasma that lies at the heart
of solar flares, amongst many other phenomena
- and plasma turbulence. He is the 2015 reci-
pient of the American Physical Society Thomas
H. Stix Award for Outstanding Early Career
Contributions to Plasma Physics Research.
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Selected references:

Loureiro, N. I, Schekochihin, A. A., & Cowley,

S. C. (2007). Instability of current sheets and
formation of plasmoid chains. Physics of Plasmas,
14(10), 100703. doi:10.1063/1.2783986.

Schoefller, K., Loureiro, N., Fonseca, R., &
Silva, L. (2014). Magnetic-Field Generation and
Amplification in an Expanding Plasma. Physical
Review Letters, 112(17). doi:10.1103/physrev-
lett.112.175001.

Uzdensky, D., & Loureiro, N. (2016). Magnetic
Reconnection Onset via Disruption of a Forming
Current Sheet by the Tearing Instability. Physical
Review Letters, 116(10). doi:10.1103/physrev-
lett.116.105003.

Patricia Gongalves
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Instituto Superior Técnico/ UTL, 2002.
ORCID: 0000-0003-2042-3759

Email: patricia.goncalves@ist.utl.pt
Phone: +351 210493652

Research areas & interests:

Patricia Gongalves is a Researcher at LIP, Labo-
ratério de Instrumentacdo e Fisica Experimental
de Particulas, where she coordinates the activi-
ties related to Space applications, in the field of
Space Radiation Environment and Effects, She
1s also with the Portuguese group participating
in the Pierre Auger Observatory and a member
of the Geant4 collaboration. She is an Invited
Assistant Professor with the Physics Department,
at IST. Her Research interests include the Radia-
tion Environment in Space and Effects, the de-
velopment of energetic particle radiation detec-
tors for future space missions, Ultra High Energy
Cosmic Rays and simulation of the interaction of
particles with matter.

Patricia Gongalves has given 12 outreach semi-
nars in Basic and Secondary Schools, in the
framework of the Ciencia Viva ESERO progra-
mme “O Espaco vai a Escola”, and she has also
presented a public conference to a general audien-
ce on “Quantum Physics and Pseudoscience”
(http://comcept.org/events/event/iv-conferencia
-do-solsticio-fisica-quantica/).
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Selected references:

Arruda, L., Gongalves P., et al. (2017).SEP
Protons in GEO measured with the ESA Mul-
tiFunctional Spectrometer. IEEE Transactions
on Nuclear Science 64 (8), pp2333. do1:10.1109/
tns.2017.2714461.

Aab, A. et al. (2015). (2014). Searches for Aniso-
tropies in the Arrival Directions of the Highest
Energy Cosmic Rays Detected by the Pierre
Auger Observatory. The Astrophysical Journal.
804. 10.1088/0004-637X/804/1/15.

McKenna-Lawlor, S., Gongalves, P, et al. (2012).
Characterization of the particle radiation envi-
ronment at three potential landing sites on Mars
using ESA’s MEREM models. Icarus, 218(1), 723-
734. doi:10.1016/j.icarus.2011.04.004.
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Pedro Abreu

Assistant Professor with “Agregagdo™

Area: Particle Physics & Nuclear Physics
PhD: Instituto Superior Técnico, 1996.
ORCID: 0000-0002-9973-7314

Email: abreu@lip.pt
Phone: +351 210493619

Research areas & interests:

Pedro Abreu works at LIP on communication
and outreach in particle and astroparticle physics
and on data analysis and algorithms at the Pierre
Auger Observatory. As a member of the Pierre
Auger Collaboration has co-authored 25 papers
published in international journals with peer
review in years 2016 and 2017.

In the years 2016 and 2017, Pedro Abreu has
given 56 outreach seminars at high-schools and
public sessions, and organized and participated in
about 16 outreach events. He is also the Portu-
guese representative in the CERIN - European
Particle Physics Communication Network, in the
CERN High Schools and Teachers forum, and is
also the LIP delegate to the IPPOG - Internatio-
nal Particle Physics Outreach Group. He is also
the national coordinator for the IPPOG Inter-
national Masterclasses (since its start in 2005),
and coordinator of these Masterclasses at IST
and 7 other places in Portugal. Since 2010 is also
President of the South and Isles Delegation of the
Portuguese Physics Society; in this scope he is the
coordinator of the Portuguese Physics Olympiads
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regional phase and national phase in 2017; he is
also the Chair of the Local Organizing Commit-
tee of the IPhO2018 - the International Physics
Olympiad in Portugal in 2018 - having done
preparation work in 2016 and 2017.

Selected references:

Abreu, P, Andringa, S., Diogo, I, & Espirito San-
to, M. (2016). Questions and Answers in Extreme
Energy Cosmic Rays - a guide to explore the data
set of the Pierre Auger Observatory. Nuclear and
Particle Physics Proceedings, 273-275, 1271-1275.
doi:10.1016/j.nuclphysbps.2015.09.203.

Electroweak measurements in electron-positron
collisions at W-boson-pair energies at LEP. (2013).
Physics Reports, 532(4), 119-244. do1:10.1016/.
physrep.2013.07.004.

Abreu, P. As escolas de professores no CERN em
lingua portuguesa. (2015). In Dias Garcia, N. M.
(Ed.), Nés, professores brasilewros de fisica do ensino médio,
estwemos no CERN (pp. 37-58), Sao Paulo, Sociedade
Brasileira de Fisica, Editora Livraria da Fisica.

ISBN: 978-85-7861-316-7.

Pedro Assis

Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Instituto Superior Técnico, 2009.
ORCID: 0000-0001-7765-3606

Email: pedro.assis@tecnico.ulishoa.pt
Phone: +351 210493600

Research areas & interests:

P. Assis specializes in experimental particle and
astroparticle physics. His work has been develo-
ped in the context of several international colla-
borations developing data acquisition systems

for which he has taken great responsibilities. P.
Assis is member of the Auger Collaboration and
has authored papers with great impact on CR
astrophysics. P. Assis also participates in LIP
activities with the European Space Agency to
study the radiation environment in space and

its effects in components. P. Assis has published
more than 90 papers in international peer review
journals and more than 25 papers in proceedings
of international conferences. Researcher ID gives
a sum of the times cited of 4280 with an h-index
of 29. Has authored more than 250 proceedings
as an Auger Collaborator.
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Selected references:

The Pierre Auger Collaboration. (2015). The
Pierre Auger Cosmic Ray Observatory. Nuclear
Instruments and Methods in Physics Research A,
798 172-213. doi: 10.1016/j.nima.2015.06.058.

Lopes, L., Assis, P., Blanco, A., Cerda, M.,
Ciarolino, N., Cunha, O., Ferreira, M., Fonte, P.,
Mendes, L., Palka, M., Pereira, A., Pimenta, M.,
Tomé, B. (2014). Resistive Plate Chambers

for the Pierre Auger array upgrade. Journal

of Instrumentation, 9(10), C10023-C10023.
doi:10.1088/1748-0221/9/10/c10023.

The Pierre Auger Collaboration. (2017). Obser-
vation of a large-scale anisotropy in the arrival
directions of cosmic rays above 8 x 10(18) eV.
Science 357 issue 1266. doi: 10.1126/science.
aan4338.
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Pedro Bicudo
Associate Professor with “Agregagdo™

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Lisboa, 1990.
ORCID: 0000-0003-1556-0580

Email: bicudo@tecnico.ulisboa.pt
Phone: +351 218419144

Research areas & interests:

Pedro Bicudo studies Quantum Chromodyna-
mics, the quantum field theory for quarks and
gluons. He develops quark models with coupled
channels and with spontaneous chiral symmetry
breaking, and also researches the confinement,

the screening mass of the glon and exotic hadrons.

Recently the evidence for tetraquarks in the
experimental collaboration BESIIT made exotic
hadrons one of the most interesting subjects in
physics. He published 77 articles in international
journals of high impact, including 3 Physical
Review Letters.

In the last 10 years, he was he principal investi-
gator of scientific projects dedicated to research
in the topic of ‘Lattice QCD’. This approach
combines mathematical beauty with the use of
computers, and it is hoped that it will eventually
solve Quantum Chromodynamics and other
non-perturbative field theories. As a second re-
search topic, to outreach his scientific knowledge
to society, he applies particle physics techniques
to oceanic surface waves, surf technology and
coastal environment.
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Pedro Bicudo has given circa 30 outreach semi-
nars at High-Schools and in Public Sessions, circa
10 interviews in television, circa 20 interviews in
printed media, and wrote circa 100 articles or col-
umns in wide public newspapers and magazines.

Selected references:

Bicudo, P., Cardoso, M., Van Cauteren, T., &
Llanes-Estrada, F. J. (2009). Probing the infrared
quark mass from highly excited baryons. Physical
Review Letters, 103(9). do1:10.1103/physrev-
lett.103.092003.

Llanes-Estrada, I J., Bicudo, P., & Cotanch, S.
R. (2006). Oddballs and a low odderon intercept.
Physical Review Letters, 96(8). do1:10.1103/phys-
revlett.96.081601.

Bicudo, P. J. (1994). Nuclear matter may enhance
chiral symmetry breaking. Physical Review
Letters, 72(11), 1600-1603. doi:10.1103/physrev-
lett.72.1600.

Pedro Brogueira
Full Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 1997.
ORCID: 0000-0001-6069-4073

Email: pedro.brogueira@tecnico.ulishoa.pt
Phone: +351 218417777

Research areas & interests:

Pedro Brogueira main scientific topics of research
are scanning probe microscopy, semiconductor
materials and devices, energy and particle physics
detectors. His expertise covers vacuum technolo-
gy; thin film deposition, PVD and CVD; optical,
transport and structural thin film characterization;
data acquisition systems design and implementa-
tion. He has been responsible for the Mechanics
course for Engineering Physics first year students.
He co-authored more than 150 scientific papers
in international journals, 2 teaching books, 20
science videos broadcasted nationwide (one
minute each), 3 science exhibitions and a science
itinerancy project for the Ministry of Education
and Science. He was coordinator of the Engineer-
ing Physics and of the Biomedical Engineering
degrees of IST, member of the Pierre Auger Col-
laboration, President of the Physics Department
and of the Center of Physics and Engineering

of Advanced Materials (CeFEMA) and he is
presently the coordinator of the scientific area of
Condensed Matter and Nanotechnology:

Pedro Brogueira co-authored more than 150 sci-
entific papers in international journals, 2 teaching
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books, 20 science videos broadcasted nationwide
(one minute each), 3 science exhibitions and a
science itinerancy project for the Ministry of Edu-
cation and Science.

Selected references:

Assis, P, Brogueira, P, Ferreira, M., Luz, R., &
Mendes, L. (2016). Design and characterization
of the PREC (Prototype Readout Electronics for
Counting particles). Journal of Instrumentation,
11(08), T08004-T08004. doi:10.1088/1748-
0221/11/08/t08004-.

Fernandes, S. N., Aguirre, L. E., Pontes, R. V.,
Canejo, J. P, Brogueira, P, Terentjev, E. M., &
Godinho, M. H. (2015). Cellulose-based nanos-

tructures for photoresponsive surfaces. Cellulose,
23(1), 465-476. doi:10.1007/s10570-015-0815-8.

Dias de Deus, J., Pimenta,M., Noronha, A.,
Penha, T, Brogueira, P. (2014). Introdugéo a
Fisica. Escolar Editora, 3rd Edition. ISBN
9789725924402.
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Pedro Ribeiro
Invited Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: 2008
ORCID: 0000-0001-7630-2054

Email: ribeiro.pedro@gmail.com
Phone: +351 218419621 (3621)

Research areas & interests:

I am a researcher at the Center of Physics and
Engineering of Advanced Materials (CeFEMA),
Lisbon and an invited Professor at the Physics
Department of Instituto Superior Técnico (IST).
Previously, I was a research fellow at Russian
Quantum Center (RQC), Moscow (2014-2015), a
postdoctoral fellow at Centro de Fisica das Inter-
ac¢oes Fundamentais (CFIF), IST, Lisbon (2013-
2014 and 2008-2011), at the MPI-PKS, Dresden
(2011-2013), and at the Condensed Matter Theory
Group of MIT, Cambridge USA (2009 - 2010). I
obtained my PhD in 2008 from UPMC, Paris-V1.
My research has been developed within the fields
of Condensed Matter and Quantum Information.
My current interests focus on aspects of open
quantum systems driven away from equilibrium.
This research line provides a route to novel phases
of matter with exotic properties that are impossi-
ble at equilibrium and have potential applications
in thermoelectrics, electronic and sensing devices
and quantum information processing.

Outreach:

Article explaining The Physics Nobel Prize 2016.
E. Castro, P. Ribeiro. “O que ha de topologico na
matéria que nos rodeia? Trocando por mitidos o
Nobel da Fisica de 2016.” (in Portuguese), Gaze-
ta da Fisica./Coordination and participation on
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the Open Lab Day at the Theoretical Group of
CeFEMA. Students visits to the center to get to
know the researcher and research topics. IST, Lis-
bon, 2017./ Seminar explaining the Physics Nobel
Prize 2016 to colleagues of other areas, CeFEMA
workshop 2016, IS, Lisbon 2016./Outreach ar-
ticle explaining some of the current research lines
in non-equilibrium physics./P. Ribeiro, Perder o
equilibrio... (in Portuguese), Pulsar, 2015-2016;

Selected references:

Ribeiro, P, Zamani, E, & Kirchner, S. (2015).
Steady-state dynamics and effective tempera-
ture for a model of quantum criticality in an
open system. Physical Review Letters, 115(22).
doi:10.1103/physrevlett.115.220602.

Ribeiro, P, & Garcia-Garcia, A. M. (2012).
Theoretical description of the superconducting
state of nanostructures at intermediate tempera-
tures: a combined treatment of collective modes
and fluctuations. Physical Review Letters, 108(9).
doi:10.1103/physrevlett.108.097004.

Ribeiro, P, & Mosseri, R. (2011). Entanglement
in the symmetric sector of n qubits. Physical
Review Letters, 106(18). doi:10.1103/physrev-
lett.106.180502.

Pedro D. Sacramento
Associate Professor with “Agregagdo”

Area: Condensed Matter & Nanotechnology
PhD: Temple University, 1991.
ORCID: 0000-0002-8276-6485

Email: pdss@cefema.Tecnico.ulishoa.pt
Phone: +351 218418157 ext. 2157

Research areas & interests:

Pedro D. Sacramento works in Theoretical
Condensed Matter Physics and his main research
interests are Topological phases of matter, Quan-
tum information and condensed matter physics,
Non-equilibrium dynamics, Strongly correlated
systems, Fractionalization and confinement,
Unconventional behavior in electronic systems,
Disorder and magnetic field effects in supercon-
ductors and Magnetism and superconductivity.
He has published 117 papers.

Pedro D. Sacramento has organized or co-or-
ganized several Conferences, Workshops and
Schools both national and international. Also,
has given Colloquia and short courses both
locally and abroad.
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Selected references:

Schlottmann, P, & Sacramento, P. (1993).
Multichannel Kondo problem and some appli-
cations. Advances in Physics, 42(6), 641-682.
doi:10.1080/00018739300101534.

Sacramento, P. D. (2014). Fate of Majorana
fermions and Chern numbers after a quantum
quench. Physical Review E, 90(3). doi:10.1103/
physreve.90.032138.

Tesanovic, Z., & Sacramento, P. D. (1998). Landau
Levels and Quasiparticle Spectrum of Extreme
Type-II Superconductors. Physical Review
Letters, 80(7), 1521-1524. do1:10.1103/physrev-
lett.80.1521.
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Pedro Sebastiio
Assoctate Professor with “Agregagdo”

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico
ORCID: 0000-0001-6450-3019

Email: pedro.jose.sebastiao@tecnico.ulisboa.pt
Phone: +351 218419210

Research areas & interests:

More than 70 international publications in peer-
review. 3 chapters in scientific books. A book pu-
blished. A Portuguese patent. 6 PhD students (5
completed), 7 master students in Physics/Engi-
neering Physics/Materials Engineering. Supervi-
sor of more than 11 students graduate and post-
doc in research internships of more than three
months. Regular national collaborations (Uni-
versidade Nova de Lisboa, Universidade de
Coimbra) and international (Uni. Federal of Rio
de Janeiro, University of Ljubljana, University

of Pisa). Leader of the Fast Field Cycling NMR
development team (3 developed prototypes, one
in continuous operation since 2009). Software
developer for data analysis and functions fitting
made available through the web service at http://
fitteia.org to the community of users around the
world. Management activities by the Center of
Physics and Engineering of Advanced Materials,
as President, by the Executive of the Department
of Physics, as vice-president, by the Coordination
Commission of the MSc in Engineering Physics
IST, as vice-coordinator, and by Portuguese So-
ciety of Physics, as vogal. Software development
dedicated to supporting the management of stu-
dents in Experimental Physics and management
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of surveillance tests in the Department of Physics
of IST. Teacher-rated “Excellent” in the years
2012-2016.

Selected references:

Danitel, C. 1., Vaca Chavez, I, Teio, G., Portugal,
C. A, Crespo, J. G., & Sebastiao, P. J. (2013). 1H
NMR relaxometry, viscometry, and PFG NMR
studies of magnetic and nonmagnetic ionic
liquids. The Journal of Physical Chemistry B,
117(39), 11877-11884. doi:10.1021/jp4078536.

Domenici, V., Gradisek, A., Apih, T., Hamplova,
V., Novotna, V,, & Sebastiao, P. J. (2016). 1H
NMR relaxometry in the TGBA* and TGBC*
phases. Ferroelectrics, 495(1), 17-27. do1:10.1080/
00150193.2016.1136725.

Sebastiao, P. J., Monteiro, M. S., Brito, L. M., Ro-
drigues, E., Chavez, I V,, & Tavares, M. L. (2016).
Conventional and fast field cycling relaxometry
study of the molecular dynamics in polymer
nanocomposites for use as drug delivery systems.

Journal of Nanoscience and Nanotechnology,
16(7), 7539-7545. doi:10.1166/jnn.2016.12476.

Pietro Faccioli
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universita di Bologna
ORCID: 0000-0003-1849-6692

Email: pictro.faccioli@gmail.com

Research areas & interests:

Within the CMS experiment PF leads the
quarkonium polarization analyses. He was senior
sub-convener of the CMS Beauty-physics analysis
group. He is involved in the writing of all CMS
publications on quarkonium physics. He is mem-
ber of the CMS publication board for heavy-ion
papers. He is PI of a FCT project hosted by LIP
on quarkonium production phenomenology. He
demonstrated a theorem providing a new inter-
pretation and generalization of the Lam-Tung
identity (a key relation in the theory of Drell-Yan
production), triggering a change of paradigm in
the way experiments measure dilepton polariza-
tions. He presented his research in many invited
talks and seminars (CERN, Fermilab, Brookhaven,
DESY, Vienna, Israel, Ziirich, Beijing). In the last
10 years he was principal author of 15 high-im-
pact publications with few co-authors, 6 peer-re-
viewed conference proceedings, 2 HERA-B and
10 CMS papers, 2 CERN Courier articles and

11 CMS analysis notes.
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Selected references:

Faccioli, P, Lourengo, C., Seixas, J., & Wohri, H.
K. (2010). Towards the experimental clarifica-
tion of quarkonium polarization. The European
Physical Journal C, 69(3-4), 657-673. doi:10.1140/
epjc/s10052-010-1420-5.

Faccioli, P, Lourengo, C., & Seixas, J. (2010). Ro-
tation-invariant relations in vector meson decays
into fermion pairs. Physical Review Letters, 105(6).
doi:10.1103/physrevlett.105.061601.

Faccioli, P, Kntinz, V., Lourenco, C., Seixas, J., &
Woéhri, H. K. (2014). Quarkonium production in
the LHC era: A polarized perspective. Physics
Letters B, 736, 98-109. doi:10.1016/j.phys-
leth.2014.07.006.
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Raquel Crespo
Asststant Professor with “Agregagdo”

Area: Particle Physics & Nuclear Physics
PhD: University Surrey,1991.
ORCID: 0000-0001-7338-0014

Email: raquel.crespo@tecnico.ulishoa.pt

Research areas & interests:

R. Crespo works in reaction theory. In particular
the development of reaction frameworks to study
exotic nuclei. She works in collaboration with
leading experimental facilities of Radioactive Ton
Beams (RIB) such GSI/FAIR/Germany

and RIKEN/Japan.
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Selected references:

Crespo, R., Deltuva, A., & Cravo, E. (2014). Rescat-
tering effects for the 12C (p,2 p)11 B reaction at 400
MeV/u”, Phys. Rev. C 90.4 (2014). doi: 10.1103/
PhysRev(.90.044606.

Fonseca, A. C., Crespo, R., & Deltuva, A. (2014).
Momentum-space approach to nuclear reaction
studies: opportunities and perspectives. Journal
of Physics G: Nuclear and Particle Physics, 41(9),
094004. do1:10.1088/0954-3899/41/9/094004.

Crespo, R., Deltuva, A., & Moro, A. M. (2011).
Core excitation contributions to the breakup of the
one-neutron halo nucleus Bellon a proton. Physical
Review C, 83(4). doi:10.1103/physrevc.83.044622.

Reinhard Schwarz
Associate Professor with “Agregagdo”

Area: Condensed Matter & Nanotechnology
PhD: Université de Neuchatel, 1982.
ORCID: 0000-0002-5926-1884

Email: rschwarz@fisica.ist.utl.pt
Phone: +351 218419152

Research areas & interests:

Reinhard Schwarz studied Physics and Mathe-
matics at the University of Stuttgart, Germany,
and did a Ph.D. in Experimental High Energy
Physics at the University of Neuchatel, Switzer-
land. After a postdoc period at Princeton Uni-
versity, he started his own research group at the
Technical University of Miinchen, Germany. He
focused on thin film solar cells and on transport
studies in amorphous silicon superlattices. He

is co-author of some 250 publications in refer-
eed journals and conference proceedings and
co-inventor of a cyclic chemical vapor deposition
method. Since 1996, he is an associate professor
at the Physics Department of Instituto Superior
Técnico, Lisbon, Portugal, with research on
wide-band gap semiconductors and lead-free

ferroelectrics prepared by pulsed laser deposition.

Selected references:

Schwarz, R., Slobodin, D., & Wagner, S. (1985).
Differential surface photovoltage measurement
of minority-carrier diffusion length in thin films.
Applied Physics Letters, 47(7), 740-742. doi: 10.
1063/1.96023.

Gu, Q., Schiff, E. A., Grebner, S., Wang, F, &
Schwarz, R. (1996). Non-Gaussian Transport
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Measurements and the Einstein relation in amor-
phous silicon. Physical Review Letters, 76(17),
3196-3199. do1:10.1103/physrevlett.76.3196.

Niehus, M., Sanguino, P, Schwarz, R., Monteiro,
T, Soares, M., Pereira, E., Kunst, M. and Koynov;
S. (2003). Low temperature photoluminescence,
transient photoconductivity and microwave
reflection for optical properties and transport in
PLD-GalN. physica status solidi (c), 0(1), 386-391.
doi:10.1002/pssc.200390069.

Schwarz, R., Santos, L., Ayouchi, R., Bhattacha-
ryya, S. R., Mardolcar, U., Leal, M., & Kholkin,
A. (2013). Optical properties of lead-free NKN
films from transmission and spectral ellipsometry.
Ferroelectrics, 446(1), 118-127. doi:10.1080/0015
0193.2013.821018.

Tolstogouzov, A., Aguas, H., Ayouchi, R., Belykh,
S. E, Fernandes, F., Gololobov, G. P, ... Teodoro,
O. M. (2016). Vacuum solid-state ion-conducting
silver source for application in field emission elec-
tric propulsion systems. Vacuum, 131, 252-258.
doi:10.1016/j.vacuum.2016.07.003.
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Ricardo Jorge Gonzalez Felipe
Invited Associate Professor

Area: Particle Physics & Nuclear Physics
PhD: University of Helsinki, 1994.
ORCID: 0000-0003-3563-6626

Email: ricardo.felipe@tecnico.ulishoa.pt
Phone: +351 218419413

Research areas & interests:
Matter-antimatter asymmetry of the Universe,
neutrino physics, early Universe cosmology,
among others.
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Selected references:

Branco, G., Gonzalez Felipe, R., & Joaquim, I
(2012). Leptonic CP Violation. Reviews of Mo-
dern Physics 84.2: 515-565. doi: 10.1103/Rev
ModPhys.84.515.

Felipe, R. G., Joaquim, I R., & Nobre, B. M.
(2004). Radiatively induced leptogenesis in a

minimal seesaw model. Physical Review D, 70(8).

do1:10.1103/physrevd.70.085009.

Branco, G., Gonzalez Felipe, R., Joaquim, E, &
Rebelo, M. (2002). Leptogenesis, CP violation
and neutrino data: what can we learn? Nuclear
Physics B, 640(1-2), 202-232. do1:10.1016/50550
3213(02)00478-9.

Ruben Conceiciao
Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade de Lisboa, 2011.
ORCID: 0000-0003-4945-5340

Email: ruben@lip.pt
Phone: +351 210493655

Research areas & interests:

Ruben Conceicao (RC) is a member of the Pierre
Auger Observatory, an experiment dedicated to
the study of Ultra High Energy Cosmic Rays.
Besides participating in the data analysis he has
published several works on the Extensive Air
Shower phenomenology with particular focus

on the study of hadronic interactions at energies
above those reached by Man-made accelerators.
Ruben is also Co-PI of a new project to build a
wide field-of-view gamma-ray experiment in the
Southern Hemisphere (LATTES, www.lip.pt/
experiments/lattes/). He has supervised 2 Master
students (1 on-going), has published 82 paper (13
short author) and has an h-index of 37.

Ruben Conceigao has participated in several
outreach and inreach events, for instance: In-
vited talk about High-energy multi-messengers
at LIP/CFTP winter school, Invited talk about
Pierre Auger Observatory at Hands on Particles
and Light Workshop, Master Class: Hands-On
Particles (IST). RC has also organized a Sympo-
sium Data Science dedicated to the connection

between Academia and Industry: http://wwwlip.

pt/events/2018/data-science/?p=index.
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Selected references:

The Pierre Auger Collaboration/Aab, A., et al.
(2017). Observation of a Large-scale Anisotropy
in the Arrival Directions of Cosmic Rays above 8
X 10" eV. Science 357 no.6537, 1266-1270. doi:
10.1126/science.aan4338.

Assis, P, Conceicao, R., et al. (2018). Design and
expected performance of a novel hybrid detector
for very-high-energy gamma-ray astrophysics.
Astroparticle Physics, 99, 34-42. do1:10.1016/j.
astropartphys.2018.02.004.

Espadanal, J., Cazon, L., & Conceico, R. (2017).
Sensitivity of EAS measurements to the energy
spectrum of muons. Astroparticle Physics, 86, 32-
40. do1:10.1016/j.astropartphys.2016.11.003.
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Rui Dildao
Assistant Professor with “Agregagdo

€< ~

Area: Interdisciplinary physics
PhD: Uiversidade Técnica de Lisboa, 1986.
ORCID: 0000-0003-0190-4565

Email: ruidilao@tecnico.ulishoa.pt

Phone: +351 218417617

Research areas & interests:

In 1986, he obtained the PhD in Physics (Mathe-
matical Physics) from the Technical University of
Lisbon and, in 1997, the Habilitation from the sa-
me university. In the period 1986-1988 he has
been fellow at CERN. He has been collaborator

of the scientific programme associated with the
Portuguese satellite POSAT-1 (1992-93). In 1999,
together with two colleagues, he received the Lab-
Med prize for original research work on laboratori-
al research medicine. He is author of more than 60
research publications, distributed among dynamical
systems theory, chaos theory, celestial mechanics,
ecological and economic modelling, mathematical
biology, biophysics, morphogenesis and nonlinear
reaction-diffusion equations. He has presented
more than 100 research lectures or communica-
tions in the academia and research meetings.

He has presented more than 100 research lectures
or communications in the academia and research
meetings. He has supervised 4 PhD thesis, 35 stu-
dents at the master level, and has served as advi-
sor of 4 postdoc researchers. He coordinated and
participated in 18 research projects. He has co-au-
thored a research book on dynamical system tech-
niques for the design of particle accelerators. He
has written 4 monographs for undergraduate and
graduate studies, one book for undergraduate
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teaching, and a two-booklet set with a kit for the
awareness of the concepts of latitude and longi-
tude, at the middle school level. On a regular
basis, he serves as referee for several academic
jour-nals and served as member of the steering
committees of 2 research programmes of the
European Science Foundation. He participated as
principal investigator in one of the work packages
of the project GENNETEC (2006-2009) suppor-
ted by the European Commission. He organized
several research meetings in Portugal and abroad,
and has edited several proceedings monographs.
He is member of several professional societies.

Selected references:

Dildo, R., & Fonseca, J. (2016). Dynamic guidan-
Ce of gliders in planetary atmospheres. Journal
of Aerospace Engineering, 29(1), 04015012.
doi:10.1061/(asce)as.1943-5525.0000499.

Almeida, S., & Dilao, R. (2016). Directional sen-
sing and streaming in Dictyosteliumaggregation.
Physical Review E, 93(5). doi:10.1103/ phys-
reve.93.052402.

Cano, G., & Dilao, R. (2017). Intermittency in the
Hodgkin-Huxley model. Journal of Computa-
tional Neuroscience, 43(2), 115-125. doi:10.1007/
s10827-017-0653-9.

Samuel Eleutério
Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 1986.
ORCID: 3106 0000-0003-1585-1329

Email: sme@tecnico.ulishoa.pt

Research areas & interests:

Simulation in Polymers: calculation of Flory index
with models of fractional Brownian motion. Sen-
timents influence applies to the dynamics of the
market. “Excellent Teacher” distinction at IST

in 2016 and 2017. Scaling Properties of Weakly
Self-Avoiding Fractional Brownian Motion in One
Dimension Journal of Statistical Physics.
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Sérgio Ramos
Assistant Professor with “Agregagdo™

Area: Particle Physics & Nuclear Physics

PhD: Ecole Polytechnique/Université
de Paris X1, 1986.

ORCID: 0000-0001-8946-2268

Email: sramos@lip.pt
Phone: +351 217973880

Research areas & interests:

Structure of matter, in the COMPASS experiment
at CERN (and previously in the NA51 Expt. at
CERN): transverse momentum dependent parton
distribution functions, through the polarised Drell-
Yan process; gluon polarisation; quark helicity and
transverse distributions.

Heavy ion collisions, in the HADES experiment at
GSI (and previously in the NA38 and INASO expts.
at CERN): properties of matter at high density;
dielectron and strange particle detection.

2002 - 2017 Co-responsible for the LIP portu-
guese group of the experiment COMPASS at
CERN, annual Projects financed by FC'T.

1990 - 2004 Co-responsible for the LIP Portu-
guese group of the NAS0 experiment at CERN,
annual Projects financed by FC'T.

1992 - 1993 Co-responsible for the LIP portu-
guese group of the experiment NA51 at CERN.
1986 - 1992 Co-responsible for the LIP portu-
guese group of the NA38 experiment at CERN,
annual Projects financed by FC'T.

160 Publications in International Journals with
Peer Review, of which 30 Publications have more
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than 100 citations, in accordance to inSPIRE.
Supervision of several PhD Theses, and several
Pre-Bologna and Bologna Master Theses.

Membro da Comissao Organizadora da Con-
feréncia bienal: XIII International Conference
on Beauty, Charm, and Hyperons in Hadronic

Interactions, a realizar-se em Junho 2018, Peniche.

Selected references:

COMPASS Experiment. (2007). The deuteron
spin-dependent structure function gl(d) and its
first moment. Physics Letters B647 8. (333 cita-
tions).

NAS50 Experiment, Abreu, M.C. et al. (2000).
Evidence for deconfinement of quarks and
gluons from the J/4 suppression pattern mea-
sured in Pb-Pb collisions at the CERN-SPS,
Physics Letters B477 28. (442 citations). doi:
10.1016/50370-2693(00)00237-9.

NAS51 Experiment, Baldit, A. et al. (1994). Stu-
dy of the isospin symmetry breaking in the light
quark sea of the nucleon from the Drell-Yan
process. Physics Letters B. 332. 244-250. (383
citations) doi:10.1016/0370-2693(94)90884-2.

Susana Cardoso de Freitas
Assoctate Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 2002.
ORCID: 0000-0001-6913-6529

Email: scardoso@inesc-mn.pt
Phone: +351 213100348

Research areas & interests:

Susana Cardoso de Freitas is the leader of the
Magnetics & Spintronic sensors group and the
co-director of INESC-MN. She is co-author of
over 260 publications, 2 patents and advised 4
PhD and 46 master students. She has coordinated
5 national projects, managed the INESC-MN
participation in 3 training networks (Marie-Curie
and I'TN), and has been involved in several EU
projects related with sensors. She 1s the respon-
sible for the services and technology transfer
provided by INESMN. Her research interests
include advanced thin films, spintronic sensors,
microfabrication processes in large area wafers,
and sensors for robotics, biomedical and industri-
al applications. She has been responsible for the
Spintronics, Nanoelectronics and Microfabrica-
tion techniques courses at IST. She received the
Honorable Mention in Scientific Awards Univer-
sidade de Lisboa/Santander in 2016 and 2017
and the Magnetic Society of Japan Distinguished
Publication Award in 2014.

Susana Freitas participates actively in the IEEE
society activities and was appointed the Educatio-
nal Activities Coordinator of the IEEE Portugal
(2015). She is involved in a number of internatio-
nal clusters and networks: KET Tools (EU Infra-
structure Cluster) and SpintronicFactory (Euro-
pean Network on Magnetism), and participated
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in the RRI-Tools project: “To foster Responsible
Research and Innovation for society, with society”.
FP7-SCIENCE-IN-SOCIETY-2013-1-612393.
She organized several International Workshops
(eg:: Micro and Nano Devices (2012), Magnetic
Recording (2016)) and has been involved in
International Conference Organization (eg. as
Programme Committee, Publication Committee,
sclentific committee, symposium organizer or
Session Chair Advisory Board Member).

Selected references:

Caruso, L., Wunderle, T., Lewis, C. M., ..., Cardo-
so, S., et al. (2017). In vivo magnetic recording of
neuronal activity. Neuron, 95(6), 1283-1291.e4. doi:
10.1016/j.neuron.2017.08.012.

Cardoso, S., Leitao, D. C., Dias, 'T. M., Valadeiro,
J., Silva, M. D., Chicharo, A., Silverio, et al. (2017).
Challenges and trends in magnetic sensor integra-
tion with microfluidics for biomedical applications.
Journal of Physics D: Applied Physics. 50. dot:
10.1088/1361-6463/aat6ec.

Costa, J. D., Huisman, T, Mikhaylovskiy, R., Ventu-
ra, J., Teixeira, J. M., Schmool, D., Kakazei, G,
Cardoso, S., Freitas, P. (2015). Terahertz dynamics
of spins and charges in CoFe/Al203 multlayers.
Physical Review B 91(10) 104407. doi: 10.1103/
PhysRevB.91.104407.
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Teresa Penia
Full Professor

Area: Particle Physics & Nuclear Physics
PhD: Universidade Técnica de Lisboa, 1988.
ORCID: 0000-0002-3529-2408

Email: teresa.pena@tecnico.ulishboa.pt
Phone: +351 218417533

Research areas & interests:

Teresa Pefia works in Nuclear and Hadronic
Physics. Her recent work is on spectroscopy and
structure of mesons and baryons, with challenging
questions on properties of matter under extreme
conditions, in accelerators, or in the merger of
stars. In addition, it contributes to technological
applications, as medical imaging and radiation
therapy, with large benefits to the society.

The research covers questions such as: What binds
nucleons in nuclei? How do quarks acquire mass?
What does the emmissivity of matter tell us about
the early universe? What are the radiation protec-
tion procedures for safe space travel and clinical
procedures?

On Women’s Day, 2016, she was given a tribute
by Ciéncia Viva, and in 2011 the “René Glidden”
Professorship distinction from the University of
Ohio, for “...artistic, engineering, historical, litera-
cy and scientific achievements”. She authored an
international publication “Nucleus - A trip to the
heart of matter”, translated into 5 european lan-
guages. At the CTIN campus Teresa Pefia partic-
ipates in socially relevant projects on Biomedical
Applications of Nuclear Technologies. In 2017,

204

she delivered two invited talks: at EC'T*, the Eu-
ropean Center for Theoretical Studies in Nuclear
Physics, and at the Nuclear Physics European
Collaboration Committee.

She organized the Colloquia of the Physics
Department, and an International Conferen-
ce, LightCone 2016. She is a member of the
European Research Committee on Few-Body
Problems, and of the International Light Cone
Advisory Committee, ILCAC. She is a member
of the Executive Committee of the European
Physical Society. During 2016-2017 she super-
vised 2 Master and 1 Ph.D students.

Selected references:

Leitao, S., Stadler, A., Pena, M., & Biernat, E. P.
(2017). Covariant Spectator Theory of heavy-light
and heavy mesons and the predictive power of co-
variant interaction kernels. Physics Letters B, 764,
38-41. doi:10.1016/j.physletb.2016.11.013.

Ramalho, G. D., Peia, M., Well, J., Van Hees, H.,
& Mosel, U. (2016). Role of the pion electromag-
netic form factor in the A (1232) —vy+IN timelike
transition Physical Review D. 93. doi: 10.1103/
PhysRevD.93.033004-.

Umesh Vinaica Mardolcar
Assistant Professor

Area: Condensed Matter & Nanotechnology
PhD: Instituto Superior Técnico, 1988.
ORCID: 0000-0002-9084-7306

Email: umesh.mardolcar@tecnico.ulisboa.pt
Phone: +351 218417612

Research areas & interests:

Study of thermophysical properties of nanoma-
terials at high temperatures. Properties measured
are thermal diffusivity by laser flash technique
and Cp by Differential scanning calorimetry. Col-
laboration in the area of photocapacitance. He
has published 32 papers in international journals
and is responsible by discipline “Laboratory of
Workshop” since 1988. Co-oriented two PhD
and three MSc thesis.
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Selected references:

Tejado, E., Carvalho, P, Munoz, A., Dias, M.,
Correia, J., Mardolcar, U., & Pastor, J. (2015). The
effects of tantalum addition on the microtexture
and mechanical behaviour of tungsten for ITER
applications. Journal of Nuclear Materials, 467,
949-955. doi:10.1016/j.jnucmat.2015.10.034.

Nunes, D., Livramento, V., Mardolcar, U., Cor-
reia, J., & Carvalho, P. (2012). Tungsten-nano-
diamond composite powders produced by ball
milling. Journal of Nuclear Materials, 426(1-3),
115-119. doi:10.1016/j.jnucmat.2012.03.028.

Livramento, V., Nunes, D., Correia, J., Carva-
lho, P, Mardolcar, U., Mateus, R., Hanada, K.,
Shohoji, N., Fernandes, H., Silva, C., Alves, E.
(2011). Tungsten-microdiamond composites for
plasma facing components. Journal of Nuclear
Materials, 416(1-2), 45-48. do1:10.1016/jjnuc-
mat.2011.02.031.
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Vasco Guerra
Assoctate Professor with “Agregagdo”™

Area: Plasma Physics, Lasers & Nuclear Fusion
PhD: Universidade Técnica de Lisboa, 1998.
ORCID: 0000-0002-6878-6850

Email: vguerra@tecnico.ulishoa.pt

Phone: +351 218419322

Research areas & interests:

Vasco Guerra develops kinetic models to study
non-equilibrium processes in low-temperature
plasmas. He is currently very interested in under-
standing how to take advantage of the internal
degrees of freedom of the CO2 molecule to pro-
mote its recycling and to produce oxygen on Mars.
He has been responsible of the courses of Ther-
modynamics and the Structure of Matter and
Plasma Physics and Technology. He was awarded
the William Crookes Prize in 2016, sponsored by
the European Physical Society and the Institute
of Physics, for the outstanding contribution to the
modeling of molecular low-temperature plasmas.
He is currently the Coordinator of the Master in
Engineering Physics.

Vasco Guerra has given outreach seminars at
high schools and in public sessions (Ciéncia Viva)
on “Oxygen production on Mars” and “The
Physics of Music”.
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Selected references:

Guerra, V,, Silva, T., Ogloblina, P, Grofulovic,
M., Terraz, L., Silva, M. L., Pintassilgo, C. D.,
Alves, L. L. e Guaitella, O. (2017). The case for
in situ resource utilisation for oxygen production
on Mars by non-equilibrium plasmas. Plasma

Sources Science and Technology, 26(11), 11LTOL.

doi:10.1088/1361-6595/aa8dcc.

Pintassilgo, C. D., & Guerra, V. (2017). Modelling
of the temporal evolution of the gas temperature
in N2 discharges. Plasma Sources Science and
Technology, 26(5), 055001. doi:10.1088/1361-
6595/aa5db2.

Marinov, D., Teixeira, C., & Guerra, V. (2016).
Deterministic and Monte Carlo methods for
simulation of plasma-surface interactions. Plas-
ma Processes and Polymers, 14(1-2), 1600175.
doi:10.1002/ppap.201600175.

Vitor Cardoso
Full Professor

Area: Astrophysics & Gravitation
PhD: Universidade de Lisboa, 2003.
ORCID: 0000-0003-0553-0433

Email: vitor.cardoso@ist.utl.pt
Phone: +351 218419821

Research areas & interests:

Vitor Cardoso is Professor of Physics at IST,
where he is Head of the IST Gravity group at
CENTRA. He is a Visiting Fellow at Perimeter
Institute. Vitor currently Chairs the COST Action
GWhverse, on black holes, gravitational waves
and fundamental physics, which represents over
30 countries worldwide. He is mainly focused

on strong-gravity problems, with implications

for gravitational-wave physics, high-energy and
particle physics. He is co-author of the book “Su-
perradiance” (Springer-Verlag, 2015) and of over
180 scientific papers. In 2015, he was awarded
the “Ordem de Sant’lago da Espada” title, for
scientific achievements, by the President of the
Portuguese Republic. He is the recipient of the
“Excellent Teacher” award by Técnico.

Vitor Caardoso has given numerous radio and TV
interviews, about science and society. He was the
guest of TV show “Filhos da Nagao” in 2017. He
is a founding member of the portuguese society
for General Relativity and Gravitation (SPRG)
and the Chair of the largest meeting in the field,
GR22 in Valencia 2019.
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Selected references:

Brito, R., Cardoso, V., & Pani, P. (2015). Superradi-
ance, Lecture notes in physics. Springer-Verlag. eBook
ISBN: 978-3-319-19000-6.

Berti, Emanuele, Cardoso, Vitor, & Starinets,
A. (2009). Quasinormal modes of black holes
and black branes. Classical and Quantum
Gravity 26 163001 (2009) doi:10.1088/0264-
9381/26/16/163001

V. Cardoso and Pani, P. (2017). Tests for the
existence of black holes through gravitational
wave echoes. Nature Astronomy 1, no. 9, 586.
doi: 10.1038/541550-017-0225-y.
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Vitor Joao Rocha Vieira
Invited Full Professor

Area: Condensed Matter & Nanotechnology
PhD: University of Chicago, 1979.
ORCID: 0000-0001-8611-3871

Email: vitor.rocha.vieira@tecnico.ulishoa.pt
Phone: +351 218419088

Research area & interests:

Strongly correlated electron and spin systems.
Low-dimensional systems. Phase space repre-
sentations of quantum mechanics. Nonpertur-
bative methods. Systems far from equilibrium.
Real time formalisms. Quantum thermodyna-
mics. Quantum stochastic processes. Quantum
information and computation.

Teaching:

Many Particle Systems and Ciritical Phenomena,
Advanced Condensed Matter Physics, Statistical
Mechanics and Phase Transitions, Condensed
Matter Physics, Topics of Condensed Matter
Physics, Physics Seminar.

Scientific Orientation of several Master and PhD
students.

Coordinator of the PhD Doctoral Programmes of

the Physics Department (1999-2014, 2012-2016).
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Selected references:

Mera, B., Vlachou, C., Paunkovi¢, N., & Vieira,
V. R. (2017). Uhlmann Connection in Fermionic
Systems Undergoing Phase Transitions. Physical
Review Letters, 119(1). do1:10.1103/physrev-
lett.119.015702.

Vierra, V., & Sacramento, P. (1995). Path integrals
of spin-]J systems in the holomorphic representa-
tion. Nuclear Physics B, 448(1-2), 331-354.
https://www.sciencedirect.com/science/article/
pii/055032139500196Y. doi:10.1016/0550-
3213(95)00196-y.

Vieira, V. R. (1989). Finite-temperature real-time
field theories for spin 1/2. Physical Review B, 39
(10), 7174-7195. doi:10.1103/physrevb.39.7174.

David Resendes

Assistant Professor with “Agregagdo™

Area: Plasma Physics, Lasers & Nuclear Fusion
Email: resendes@tecnico.ulisboa.pt

Ivo de Medeiros Varzielas

Invited Assistant Professor

Area: Particle Physics & Nuclear Physics
PhD: Oxford University, 2008.
ORCID: 0000-0003-4996-3484

Email: ivo.de@udo.edu

Phone: +351 218419649

Joao Carlos Fernandes
Assistant Professor

Area: Interdisciplinary Physics
ORCID: 0000-0002-3841-0983

Email: joao.ferreira.fernandes@tecnico.ulishoa.pt

José Emilio Ribeiro

Invited Full Professor

Area: Particle Physics and Nuclear Physics
Email: emilioribeiro@tecnico.ulisboa.pt
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Luis Lavoura

Inwited Associate Professor

Area: Particle Physics & Nuclear Physics
PhD: Instituto Superior Técnico, 1989.
ORCID: 0000-0002-7929-9871

Email: balio@cftp. Tecnico.ulisboa.pt

Nuno Cardoso

Inwited Assistant Professor

Area: Particle Physics and Nuclear Physics
ORCID:0000-0003-0777-663X

Email: nuno.cardodo@tecnico.ulisboa.p

Rui Coelho

Assistant Researcher

Area: Plasma Physics, Lasers & Nuclear Fusion
ORCID: 0000-0002-1127-1661

Email: rui.alves.coelho@tecnico.ulisboa.pt

Vincenzo Vitagliano

Inwited Assistant Professor

Area: Astrophysics & Gravitation
ORCID: 0000-0001-7724-8133

Email: vincenzo.vitagliano@tecnico.ulishoa.pt
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ADMINISTRATIVE

STAFF

Ana Bela G. S. P. Cardoso
Technical Assistant

Email: ana.bela.cardoso@tecnico.ulisboa.pt
Phone: +351 218413050

Administrative duties:

Ana Bela Cardoso’s main activity is the support
of the MEFT Coordination. She is responsible for
the organization and structure of the Secretariat
regarding the course “MEFT Project”, including
the disclosure of videos in a public website.

She 1s responsible for the procedures required for
the submission and public presentation of the final
masters dissertation by MEFT students. She also
supports the “Welcome Week” for Ist year MEFT
students and other events held in the Department
of Physics. She is also in charge of the different as-

pects related to the MEFT students in ERASMUS.

210

L

Daniel de Jesus Mendes Lala
Technical Assistant

Email: daniel.mendes.lala@tecnico.ulisboa.pt
Phone: +351 218413057

Administrative duties:

Daniel Lala works as a technician in the various
laboratories, namely the Electronics, the Tech-
nological, and the DEMO - Demonstrations
Laboratories.

He also supports the filming and the production
of short videos for the UC “Project MEFT” and
provides technical support in various laborato-
ries of the Department of Physics in the field of
electronics. In 2015, he provided major support
to the installation of the new laboratory for the
“Project MEFT™.

Dulce Maria Martins da Conceic¢ido
Senior Technician

Email: dulce.conceicao@tecnico.ulishoa.pt
Phone: +351 218417938

Administrative duties:
Dulce Conceigao is a Senior Technician in the
Department of Physics. She provides secretariat

duties for CENTRA and CEFEMA.

Fatima Casquilho
Operational Assistant

Email: fatima.casquilho@tecnico.ulisboa.pt
Phone: +351 218417774

Administrative duties:

Fatima Casquilho provides support to the Dept.

of Physics secreariat mainly in activities related
to the Department of Physics archive and in
analysis of curricular plans of students.
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Fatima Correia
Operational Assistant

Email: fatima.correia@ist.utl.pt
Phone: +351 218411621

Administrative duties:

Fatima Correia’s main activity is to support the DIF’s
secretariat. She is involved in the support of students
in daily activities, mail service (internal and external),
management of various displays with information
about department’s activities. She is also involved with
the archive of Assessment tests and written exams.

Hélder Carvalho
Laboratory Technician

Email: helder.carvalho@tecnico.ulisboa.pt
Phone: +351 218413416

Administrative duties:

Hélder Carvalho provides technical support to the
Experimental Physics Laboratories (Thermodyna-
mics and Structure of Matter, Electromagnetism and
Optics, Mechanics and Waves) and the LFEB (Basic
Experimental Physics Laboratory) and LOO (Oscilla-
tions and waves Laboratory) Laboratories of MEFT.
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Jodo Paulo dos Santos Guerreiro
Coordinator of Administrative Services

Email: paulo.guerreiro@tecnico.ulishoa.pt
Phone: +351 218417298

Administrative duties:

Joao Paulo Guerreiro’s main activity is to support
the management and coordination of tasks of the
Executive Commission of the DF in the follow-
ing areas: teaching, including organization of
teaching activities; teaching permit applications
for foreign employees; processing of the applica-
tion of the Teaching Service Provision Regulation
(RSD); order Sabbatical leaves; teacher hiring
guests under Clause 32a of ECDU; management
of monitor’s applications for assessment tests (tests
and exams) of course units under the depart-
ment’s responsibility.

He is also in charge of the procedures related with
scholarships to support educational activities. He
participates in the organization of events organ-
ized by the DF and the MEFT coordination, such
as the workshop “MEFT-Challenging the Limits
of Science and Technology” and the “Welcome
Week at IST™.

He gives crucial support in the management and
full implementation of funds allocated to the DF,
in accordance with the decisions of the depart-
ment’s executive comission.
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Martinha Viegas de Sousa
Senior Technician

Email: martinha.sousa@tecnico.ulishoa.pt
Phone: +351 218419552

Administrative duties:

Martinha Viegas de Sousa’s main activity is the
secretariat of MEFT Coordination. Such work
includes the schedule for MEFT procedures, com-
pilation and completion of documents necessary
for the process of annual assessment of MEFT,
preparation of the beginning of each semester
meetings.

She also provides the secretariat of the “Welcome
Week”, a DF initative dedicated to new MEFT
students and “MEFT-Challenging the Limits of
Science and Technology”, a department’s initiative
for high school students.

She has been working on an effective implementa-
tion at the MEFT Secretariat of the administrative
procedures in accordance with the changes and
innovation of the various IST services to improve
the quality efficiency of the secretariat support to
the MEFT coordination.

Martinha Viegas de Sousa has been in charge of
maintaining updated information related to the
UCs MEFT, DEAF, DEAEFT in the Portal Bo-
logna. In 2015, she was involved in publication of
the report for the process of MEFT Accreditation.

Pedro Claro
Operational Assistant

Email: pedroclaro@tecnico.ulisboa.pt
Phone: +351 218419046

Administrative duties:

Pedro Claro provides support for the Technolo-
gical Laboratory. He is an expert in the fields of
welding and works on metal parts. He also gives
technical support to the DF in various areas.

-
R

Sandra Rodrigues Martins
Technical Assistant

Email: sandra.martins@tecnico.ulisboa.pt
Phone: +351 218411276

Administrative duties:

Sandra Martins works at the Department of Physics’
secretariat. Since 2015, she has had responsibilities in
the maintenance of the department’s website and the
television with updated information about the scienti-
fic, pedagogical and outreach activities. She partici-
pates in the organization of various department’s ini-
tiatives such as the “Welcome week” for new students
and the workshop “MEFT - Challenging the limits
in science and technology” for high school students.
She also provides support in the organization various
of teaching activities and students examinations, and
collaborated in the preparation of the present report.
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Sandra Oliveira
Senior Technician

Email: sandra.oliveira.santos@tecnico.ulisboa.pt

Phone: +351 218413092

Administrative duties:

Sandra Oliveira’s activity is to support the
activities of the following research units: CFTP
- Centre for Theoretical Particle Physics and
CEFEMA - Center of Physics and Engineering
of Advanced Materials.
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