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INTRODUCTION

This document is the full technical report of ICTP for the year 2017. For the non-technical
description of 2017 highlights, please see the printed “ICTP: A Year in Review” publication.
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HIGH ENERGY, COSMOLOGY AND ASTROPARTICLE PHYSICS
There are four broad research areas in the High Energy, Cosmology and Astroparticle Physics
Section:
I. Phenomenology of Particle Physics
II. Cosmology
III. The ICTP ATLAS Experimental group at the CERN Large Hadron Collider
IV. String and Quantum field theories
I. Phenomenology of Particle Physics
In 2017 the group has been active in different aspects of particle phenomenology, ranging from
collider physics to studies of electric dipole moments, lepton masses and mixing, neutrinos,
dark matter, axions and other light particles.
1. Collider Phenomenology: Testing the Standard Model at the Collider
If new physics lies at energies above those associated to the Standard Model particles, as hinted
by current collider searches, finding better ways to prove the Standard Model as a low energy
effective field theory is a very important direction of research. For this purpose the group
explored new ways of measuring the interactions between the vector bosons, in particular in
the WZ boson production at LHC. It has been shown that the analysis of the transverse
momentum distribution helps to significantly improve the sensitivity to new physics
interactions. Another observable which turned out to be strongly sensitive to physics beyond
the Standard Model is the azimuthal angle between the decay plane of the electroweak bosons
and the scattering plane. A collider simulation has been performed to estimate the possibilities
of the Large Hadron Collider to measure these interactions and it has shown that the new
proposed observables can differentiate various new physics scenarios otherwise
indistinguishable by the standard analysis.
2. Phenomenology of Dark Matter and New light particles
QCD Axion abundance from string evolution
Besides solving the strong CP problem of the Standard Model, the QCD Axion could also explain
another open question of modern physics, the nature of dark matter. Depending on the
primordial evolution of our Universe, axion particles could be created in different ways. In
particular for high-scale inflationary scenarios the underlying symmetry associated to the
axion field is expected to undergo a transition from an unbroken to a broken phase. In this
scenario, configurations of so-called axionic strings form and evolve in the expanding Universe
until, at the QCD cross-over scale when the axions gets a mass, strings eventually decay
producing axions which would contribute the current dark matter abundance. The
computation of the corresponding abundance of axions is very challenging and no agreement
is currently present in the literature. Our group made an extensive study of the string
evolution, performing simulations using the available computer clusters (the ICTP and the joint
ICTP-SISSA one) which helped understanding several properties of the dynamics axion strings
previously unknown. The analysis is currently being finalized and the result should be
published soon.
Glueball dark matter
Another dark matter scenario motivated by string theory is represented by hidden sector
glueballs the cosmology of which has been studied. In particular, the group focused on the
consequences of a period of late time matter domination on the glueball relic abundance, for
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example due to a gravitationally coupled modulus. Compared to scenarios with a high
reheating temperature, this allows the required relic abundance to be obtained with higher
hidden sector confinement scales, and less extreme differences in the entropy densities of the
hidden and visible sectors.
Reheating in dark sectors
Another study involved the dynamics of reheating in models in which the inflaton is coupled
to two otherwise decoupled sectors, and the effect of preheating and related processes on their
energy densities during the evolution of the universe. In large parts of parameter space,
interactions mediated by the inflaton result in the two sectors thermalising, leading to a hidden
sector temperature close to that of the visible sector.
Astrophysical bounds on new light particles
The group also worked on astrophysical constraints ("cooling bounds") on new light particles
from observations of stars and supernova. In particular, it was showed that plasma effects can
result in parametrically different production rates to those obtained from a naive calculation.
Taking these previously-neglected contributions into account, the stellar cooling bounds on
light scalars and vectors were calculated with a variety of SM couplings. This led to bounds on
light (m < ~ keV) scalars coupling to electrons or nucleons up to 3 orders of magnitude stronger
than previously thought.
3. Oscillation phenomena in neutrino physics
The group has been also active in the phenomenology of neutrinos. In particular the
attenuation effects due to the finite energy resolution of experiments has been studied, in
relation to the interpretation of oscillation data and Earth tomography via low-energy
neutrinos.
Another study focused on oscillation effects of solar Boron neutrino in Earth, opening the
possibility of scanning the interior of the Earth, in particular the sensitivity of the DUNE
experiment has been estimated.
Finally, flavor oscillations of supernova neutrino in the collapsing stars have been explored
using a new approach based on an effective description of individual neutrino traveling on a
time-dependent potential. A parametric resonance effect has been found which strongly
suppresses flavor transformations.
4. Theoretical developments
Lepton masses and mixings
One of the most longstanding open questions in particle physics is about the origin of fermion
masses and mixings. In this respect the group focused on the possibility to provide a complete
answer to the following question: what are the flavour groups and representations providing,
in the symmetric limit, an approximate description of lepton masses and mixings? Assuming
that neutrinos masses are described by the Weinberg operator it has been showed that the
pattern of lepton masses and mixings only depends on the dimension, type (real, pseudoreal,
complex), and equivalence of the irreducible components of the flavour representation, and
only six viable cases were found. In all cases the neutrinos are either anarchical or have an
inverted hierarchical spectrum. Therefore, if the hint of a normal hierarchical spectrum were
confirmed, we would conclude (under the above assumption) that symmetry breaking effects
must play a primary role in the understanding of neutrino flavour observables.
Electric Dipole Moments in the Standard Model
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Electric dipole moments of known particles are very good probes of physics beyond the
Standard Model. Understanding the Standard Model prediction for these observables is
therefore very important. Given the smallness of the contribution of the CKM angle to the
electron electric dipole moment operator, it is interesting to understand whether the QCD
theta angle can instead have a non-negligible effect. This contribution has been estimated using
the chiral Lagrangians and it was found to be larger than the CKM one by many orders of
magnitude even after taking into account the strong experimental bound on the QCD theta
parameter. A similar statement also holds for the electric dipole moment of the muon.
Non-perturbative effects from perturbation theory
Most of the computations performed in phenomenology to compare theories to experiments
rely on perturbation theory. In some relevant cases, most notably low-energy QCD, standard
perturbation theory is outside its regime of validity. The interesting question of how much of
the non-perturbative dynamics could be recovered from the perturbative expansion and how
such information could be encoded in the coefficients of the perturbative series has been
lacking a definite answer for a long time. The group has started exploring this problem in the
simplified setup of one-dimensional quantum mechanics, where several of the features
appearing in phenomenologically relevant QFT are already present. An insightful
characterization of when perturbation theory is able to easily recover the full non-perturbative
dynamics has been formulated. Also, a deformation of the power counting of perturbation
theory has been found which is able to extend the validity of perturbation theory to the cases
known to contain intrinsically non-perturbative effects (such as instantons). More recently the
study has been extended also to non-trivial quantum field theories in lower dimensions, where
the methods developed in quantum mechanics have proven to allow to extract quantities in
the non-perturbative regime using only perturbation theory.
II. Cosmology
In 2017 the primary research activities of the Cosmology group were in the following
directions:
1. Constraints on Dark Energy by Gravitational Wave observations (Creminelli)
The observation of the coalescence of two neutron stars both through the Gravitational Wave
signal and its electromagnetic counterpart allowed a very precise measurement of the speed
of Gravitational Waves. The result is that the speed of gravity is the same as the one of light
with extraordinary precision. This is what is predicted by special relativity if the two waves
travel in vacuum. In the presence of Dark Energy, the mysterious source of the acceleration of
the universe, Gravitational Waves propagate in a sort of medium and this may affect the speed
of propagation similarly to what happens for light in an optical medium. The experimental
result puts stringent bounds on Dark Energy models that were explored in detail.
2. Symmetries in inflation (Creminelli, Mirbabayi)
The groups studied models of inflation with a particular symmetry pattern, similar to ordinary
solids and the general consequences of these symmetries on the observables. In the context of
the standard symmetry pattern, the group identified a set of transformations of the theory that
leave the cosmological predictions the same: these are a generalization of the well-studied
conformal transformation.
3. Massive gravity for Condensed Matter (Alberte)
Using the AdS/CFT correspondence one can relate theories of gravity with field theory
systems. In particular condensed matter systems, which obviously break spontaneously
Lorentz invariance, correspond to systems where gravity is massive. This allows to study in a
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novel way condensed matter questions. For example, one can study phonons, the Goldstone
bosons due to the spontaneous breaking of Lorentz symmetry.
A new junior faculty member, Mehrdad Mirbabayi (Iran), started working at ICTP in January
2017.
III. The ICTP ATLAS Experimental group at the CERN Large Hadron Collider
The year 2017 was another good year for the ICTP-Udine ATLAS group. The LHC completed
the penultimate year of its second run very successfully, which has now provided 86 inverse
femtobarns of proton collision data to the ATLAS experiment at a centre of mass energy of 13
TeV. Most of this data was collected in 2017. Results from this huge data set will become
available throughout 2018 and beyond, though many partial results were published in 2017.
ATLAS published several significant results that the ICTP-Udine group contributed to.
These results mainly involved the Higgs boson and the top quark, which are the heaviest
known elementary particles, which is the area on which our group has focused on over the past
few years, but also included searches for new particles. The main highlight, which was the
culmination of more than two years work of our group is the release of the paper by the ATLAS
collaboration, “Search for the Standard Model Higgs boson produced in association with top
quarks and decaying into a $b\bar{b}$ pair in $pp$ collisions at $\sqrt{s}$ = 13 TeV with the
ATLAS detector”, submitted to PRD.
The group also contributed to various technical aspects of the ATLAS experiment such as
validation of Monte Carlo simulation samples, Monte Carlo production, the development of
new statistical tools and the monitoring of the luminosity measurements in ATLAS.
We welcomed a new PhD student: Mohamed Faraj, from Palestine, a former ICTP Diploma
student.
The group also initiated various outreach activities including: LHC Masterclasses involving
more than 50 school students in Udine and Masterclasses for high school teachers and students
in Kigali, Rwanda.
The presence of the ICTP ATLAS group continues to provide an added visibility of the ICTP at
CERN which has helped catalyse other activities such as the African School in Fundamental
Physics and particle physics masterclasses worldwide.
IV.

String and Quantum Field Theories

In 2017, the activities in String Theory and Quantum Field Theory were centered around the
following topics:
1. Topological String
Two different directions were investigated:
a) Type II toplogical strings in Hypermultiplet sector predicts a whole series of higher
derivative hyper couplings which are not expected to be exact and should receive quantum
corrections. A dual Heterotic description is being investigated which for pure hyper sector
should give exact results.
b) A dual description of Walcher's real topological string is also being studied which should
allow us to compute the singularities when some states become massless.
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2. Exact Computations using Localization
Supersymmetric localization in compact spaces is well understood. We studied the
applicability of localization in AdS spaces. It was found that the natural square integrable
boundary conditions required for quantization can, in certain region of parameter space, come
in conflict with the supersymmetric boundary conditions required for localization and
therefore yield a different answer. Explicit example was studied using Green's Function
method which allowed us to formulate the conditions under which supersymmetric
localization is applicable and to compute the differences at perturbative level when the latter
is not applicable.
3. Topological String, Spectral Theory and N=2 Gauge Theories in Ω Background
Several works were done to elucidate the relationship between Topological string, Spectral
determinants of certain operators associated to mirror curves and partition functions of N = 2
Super Yang-Mills theories in Ω background:
a) A new connection between Seiberg-Witten theory and quantum statistical mechanical
sytems was studied by relating partition function of SU(2) super Yang-Mill theory in self-dual
Ω background to the spectral determinant of an ideal Fermi gas.
b) A new test for duality between Spectral theory and refined topological string in a particular
limit known as Nekrasov-Shatashvili limit was given.
c) Compatibility between different conjectures that relate topological string, spectral theory
and the underlying integrable system implies certain condition that puts constraints on the
BPS invariants of the refined topological string. A proof of these constraints is provided for an
interesting class of topological strings.
4. Weyl Anomalies and Cosmology
A new method for integrating the Weyl anomalies was developed to compute the quantum
effective action of massless standard model fields in Robertson-Walker spacetimes. For such
Weyl-flat backgrounds in cosmology, the only dynamical mode of the (background) metric is
the scale factor. This dependence can be completely determined by integrating the local
renormalization group. An advantage of this approach is that the terms dependent on the scale
factor can be computed reliably using the local Schwinger-deWitt coefficients by integrating
the anomalies. They agree with the earlier computations by Barvinsky and Vilkovisky in the
weak curvature limit but are valid even in the regime when curvatures are large. This approach
can be viewed as a generalization of the Wess-Zumino procedure for deducing the nonlocal
action from the local chiral anomaly. This method was applied to determine the effective action
for the Yang-Mills fields coupled to a Weyl-flat metric by integrating out massless quantum
particles. These results were published in arXiv: 1711.00135.
Implications of this effective action for primordial magnetogensis in early universe were
explored and will be published soon.

Training Activities
Conference on Physics and Geometry of F-Theory 2017
27 February-2 March
Organizers: R. Valandro, A. Colinucci, S. Giacomelli, K.S. Narain
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Spring School on Superstring Theory and Related Topics
16-24 March
Organizers: N. Arkani-Hamed, A. Dabholkar, E. Gava, R. Gopakumar, K.S. Narain
Summer School on Particle Physics
5-16 June
Organizers: A. Arvanitaki, S. Dubovsky, A. Romanino, G. Villadoro

Outside Activities
Ninth Crete Regional Meeting in String Theory
9-16 July
Organizers: A. Dabholkar, E. Kiritsis, K.S. Narain, V. Niarchos, K. Papadodimas
ICTP Trieste/SAIFR School and Workshop. Open Problems in Cosmology: from Early
Universe to Large-Scale Structures, Sao Paulo (Brazil)
17-28 July
Organizers: P. Creminelli, R. Porto, M. Zaldarriaga, D. Baumann, D. Gree
Services
B.S. Acharya
• Organizer of three separate week Workshops for the Simons Collaboration on Special
Holonomy in Geometry, Analysis and Physics, Imperial College (January and June)
and Stony Brook, USA (September)
• "Hull Fest", Imperial College (April)
• 1st Moroccan HEP Meeting, Morocco, (October)
• 2nd Colombian HEP Meeting, Bogota' (December)
• Invited talks:
o Cambridge theory seminar, “Generic Predictions for Dark Matter from
String/M theory,” DAMTP, Cambridge, UK (February).
o Paris-wide theory seminar, “Generic Predictions from String/M theory,”
IHP Paris, France, May.
o “Two Generic String/M theory Predictions for Dark Matter,” From
Strings2LHC Chalsa, India, March.
o “Hidden Sectors, Strings and Dark Matter,”
o Plenary Talk at SUSY 2017, TATA Institute for Fundamental Research,
Mumbai, India, December.
• “M-theory/heterotic/type IIA duality”, Imperial College
London, March.
• “M-theorists’ fantasy shopping list for singular G2 manifolds,”
Imperial College London, June.
• “M theory and Type IIA superstring theory: Six-dimensional
limits of G2 Manifolds,” Imperial College London, September.
• Supervisor of one Diploma Programme student.
• Supervisor of 1 Postdoc.
• Supervisor of 3 PhD students.
• 30-hour particle physics course at King's College London.
• Coordinated and taught in particle physics course at Birzeit University, West Bank
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Palestine.
Supervised undergraduate projects at King's College London.
Selection Committee for P3 HECAP research scientist.
Coordinated and developed “Physics Without Frontiers” programme with Kate Shaw.
Advisory role to HEP community in Morocco.
Advisory role to HEP community in Colombia.
Coordination of Simons Collaboration as Steering Committee member.
Site Visit to Namibia to prepare for the ASP2018 summer school there.

L. Alberte
• Tutorials on Quantum Electrodynamics for the Diploma Programme.
• Organization of the Joint ICTP/SISSA Astroparticle-Cosmology Journal Club.
A. Benevides Feitosa
Tutorials on Quantum Field Theory for the Diploma Programme.
P. Creminelli
• Head of the Postgraduate Diploma Programme.
• Coordinator of the Postgraduate Diploma in High Energy Physics.
• Organizer of the ICTP Trieste/SAIFR School and Workshop "Open Problems in
Cosmology: from Early Universe to Large-Scale Structures", Sao Paulo (Brazil).
• Invited talks:
o Seminar, Saclay, Paris, Jan. 2017
o Seminar, Max Planck, Ringberg Castle, Feb. 2017
o Seminar, Oxford, UK, March 2017
o Seminar, Orsay, Paris, Oct. 2017
o Seminar, DESY, Hamburg, Oct. 2017
o Seminar, Stanford (USA) Nov. 2017
o Seminar, UC Santa Cruz (USA) Nov. 2017
• Lectured on General Relativity for the Diploma Programme.
• Course on Inflation at SISSA.
• Course on Inflation" at ICTP-SAIFR School, July 2017.
• Supervisor of one Diploma Programme student.
• Supervisor of one PhD student from SISSA.
• Supervision of two HECAP Postdocs.
• Member of the Committe for the selection of HECAP P3 String Theory position.
• Member of the Galileo Galilei Institute Scientific Committee.
A. Dabholkar
• Head of the High Energy, Cosmology and Astroparticle Physics Section (from 1 Feb.
2017).
• Organizer of the Spring School on Superstring Theory and Related Topics.
• Organizer of the Ninth Crete Regional Meeting on String Theory (Kolymbari, Greece).
• Invited talks:
- International Center for Theoretical Sciences, Bengaluru, India
- Crete meeting, Kolymbari, Greece
- Conference on Modular forms in honor of Don Zagier, Bonn, Germany
- Confernce on String theory in honor of Chris Hull, London, UK
- Many faces of AdS/CFT, Princeton, USA
- Lectures on Black Holes at SEENET School, Sofia, Bulgaria
• Lectured on Quantum Field Theory and Mathematical Techniques for the Diploma
ICTP Full Technical Report 2017
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Programme.
Supervisor of one Diploma Programme student.
Supervisor of three PhD students.
Supervision and collaboration with two HECAP Post-docs.
Scientific collaboration with visitors invited to the HECAP section.
- Member, Academic Committee.
- Member, delegation to Department of Science of Technology, New Delhi, India.
- Member, delegation to Indian Institute of Technology (IIT) in Mumbai for
ICTP-IIT collaborations.
- Chair, P3 selection committee.
- Member, Scientific Council of Les Houches International School, France.

E. Gava
• Organizer of the Spring School on Superstring Theory and Related Topics.
• Lectured on Relativistic Quantum Mechanics for the Diploma Programme.
• Participation in selection process of High Energy Diploma Programme Students,
Associates and Postdocs.
D. Ghosh
• Participation in Workshop on Collider Physics, Florence.
• Gave Invited Talk at Paul Scherrer Institute, Switzerland.
• Tutorials on Particle Physics for the Diploma Programme.
• Organization of the Phenomenology and Particle Physics group seminars.
• Organization of the Joint ICTP/SISSA Phenomenology Journal Club.
S. Giacomelli
• Gave Invited talks/seminars at Univ. Padova, Rome, Pisa, DESY, Aspen Winter College,
Univ. Milano-Bicocca, Univ. Perugia.
• Organizer of the Conference Physics and Geometry of F-theory 2017.
• Co-supervision of one master student at Physics Department, Univ. Trieste.
A. Grassi
• Gave Invited Talks at LPTENS (Paris), Weizman Institute (Rehovot, Israel), SISSA,
Kyoto University, ULB (Belgium) and Durham (UK).
• Arranged String Theory group geminars.
E. Hardy
• Arranged Phenomenology and Particle Physics group seminars.
• Tutorials on The Standard Model for the Diploma Programme.
J.U. Kang
Gave Invited Talk at Univ. Bologna.
A. Khmelnitsky
• Gave Invited Talk at TH Institute, CERN.
• Tutorials on General Relativity for the Diploma Programme.
• Organization of the Cosmology group seminars.
• Supervision of one PhD student from SISSA.
M. Mirbabayi
• Gave Invited talks at EPFL, Lausanne and NYU, New York.
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Supervisor of one Diploma Programme student.
Lectured on General Relativity for the Diploma Programme.
Supervisor of two postdocs.
Visiting professor at Stanford University, June-December 2017.

K.S. Narain
• Head of the High Energy, Cosmology and Astroparticle Physics Section (up to 31 Jan.
2017).
• Lectured on Lie Groups & Lie Algebras for the Diploma Programme.
• Organizer of the Spring School on Superstring Theory and Related Topics.
• Organizer of the Ninth Crete Regional Meeting in String Theory (Kolymbari, Greece).
• Organizer of the Conference Physics and Geometry of F-theory 2017.
• Supervisor of one PhD student.
• Supervision and collaboration with one HECAP post-doc.
S. Randjbar-Daemi
Lectured on SUSY Field Theory and Mathematical Techniques for the Diploma Programme.
A. Romanino
• Organizer of the Summer School on Particle Physics.
• Started organization of the 1st ICTP-SAIFR School on Particlers Physics to take place
in Sao Paulo in 2018.
• Organization of IFAE 2017 (Trieste) and DaMESyFla in the Higgs ERa (SISSA).
• Gave Invited talks at 2017 CDPIHEP Workshop (Colima, Mexico) and Workshop on
the Standard Model and Beyond (Corfu, Greece).
• Supervisor of one ICTP-SISSA Joint PhD student.
• Teaching Beyond the Standard Model 70h course within the SISSA and Joint ICTPSISSA PhD.
• Supervisor of three post-docs.
• Supervisor of the Joint ICTP-SISSA Journal Club seminars on High Energy Physics
Phenomenology (JCP).
• Awarded External research grant: PRIN 2015 project 2015P5SBHT_002.
A. Rudra
• Organization of the String Theory group geminars.
• Organization of the Joint ICTP/SISSA HEP Journal Club.
G. Senjanovic
• Lectured on The Standard Model for the Diploma Programme.
• Supervisor of one Diploma Programme student.
L. Serkin
• "Hands on particle physics" contact, organizer and tutor in the "International
Masterclass" held at the University of Udine.
• Special lecture on LHC to the Diploma Programme students.
• Tutor of the CODATA-RDA Research Data Science Applied Workshop, ICTP.
K. Shaw
• Researcher, Experimental Particle Physics, HECAP.
• Associate project officer - coordinator of the Physics Without Frontiers Programme.
• Organizer of two conference sessions, European Physical Society, Venice and LHCP,
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Shanghai, China.
Invited talk at ICIS17, Geneva.
Organizer for International Particle Physics masterclasses at ICTP.
Invited speaker:
o CERN International teachers programme, August.
o Understanding the Universe with ATLAS, Moogfest, Durham, USA, May. Asking
the Big questions: A journey into Particle Physics, University of Liverpool,
January.
o Physics without Frontiers; A physics adventure story, WOMAD Festival, UK,
July.
o ICTP Physics without Frontiers, April.
o An introduction to science communication, ICTP, March.
o Women in physics in developing countries, CERN, February.
o Organizer and tutor for 'The Palestinian Advanced Physics School', Palestine,
July.

A. Smirnov
• Lectured on Particle Physics for the Diploma Programme.
• Contribution to the HECAP visiting programme.
G. Thompson
• Supervisor of two PhD students.
• Continued with a new on-line application scheme for the ICTP.
• Together with Uli Singe continuously involved in the introduction of the portal
concept.
• Chairman of ICTS Board.
• Chairman of Outreach Strategy Committee.
• Member of Fundraising Committee.
• Member of Committee to consider the UNESCO Steps, Perfoweb and Tulip systems.
• Member of Academic Committee.
• Chairman of the Budinich Lecture Hall Committee.
• Co-Director of EAIFR and member of the Rwandan Committee.
• Member of the Director's Management Committee.
• Visit to Rwanda to discuss with Vice Chancellor of the University of Rwanda and its
relationship with EAIFR.
G. Villadoro
• Organizer of the Summer School on Particle Physics.
• Invited talks:
– “The QCD Axion, Precisely”, APC - Paris, France - Jan. 2017.
– “The QCD Axion, Precisely”, ETH - Zurich, Switzerland, Feb. 2017.
– “The QCD Axion, Precisely”, LNF - Frascati, March 2017.
– “The Power of Series”, Padova, April 2017.
– “The Power of Series”, ICTP, May 2017.
– “Phenomenology of the QCD Axion”, Firenze, July 2017.
– “Phenomenology of the QCD Axion”, TUM - Munich, Germany, July
2017.
– “The Power of Series”, Perimeter Institute - Waterloo, Canada, Sept. 2017.
– “The Power of Series”, New York University, USA, Sept. 2017.
– “The QCD Axion, Precisely”, New York University, USA, Sept. 2017.
– “QCD Axion Phenomenology”, GGI - Florence, Oct. 2017.
– “The QCD Axion”, ECT - Trento, Oct. 2017.
16
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Supervisor of one Diploma Programme student.
Supervisor to two PhD students.
Supervision of three High Energy Postdocs.
Lectured on Quantum Electrodynamics for the Diploma Programme.
Lectured on Axion Phenomenology, Waidhofen an der Ybbs, DKPI, Austria
Organization of ICTP Colloquium.
Member of preselection committee for new P3 High Energy staff member.
Member of selection committee for new P2 High Energy staff member.
Member of ICTP Prize Committee.
Referee for OEA Scientific Meetings.
Selection of Postdocs, Visitors and Associates for the High Energy section.

A. Zein Assi
• Part of the ALTAS outreach project in particle physics carried out in Lebanon.
Organized a training programme for high school teachers from Lebanon at CERN: 19
teachers were invited to be scientifically trained on top-notch topics in high energy
physics, visit several facilities at CERN and discover tools to transmit the newlyacquired knowledge to their own students. After having successfully fund-raised, the
activity took place in April 2017.
• Tutorials on Lie Groups & Lie Algebras for the Diploma Programme.

Staff and Long-Term Visitors
Professional Staff
ACHARYA, Bobby
CREMINELLI, Paolo

(UK)
(Italy)

DABHOLKAR, Atish

(India)

MIRBABAYI, Mehrdad
NARAIN, Kumar S.
RANDJBAR-DAEMI, Seifallah
SENJANOVIC, Goran
SMIRNOV, Alexei Yu.
THOMPSON, George

(Iran)
(India)
(Iran)
(Croatia)
(Russia)
(Australia)

VILLADORO, Giovanni

(Italy)

Staff Associates
MINWALLA, Shiraz
SHETH, Ravi

(India)
(USA)

Consultants
GAVA, Edi
ROMANINO, Andrea

(Italy)
(Italy)

Visiting Professor
COBAL, Marina

(Italy)

- Senior Research Scientist
- Senior Research Scientist and Head,
Postgraduate Diploma Programme and
Coordinator Diploma in High Energy
Physics
- Senior Research Scientist and Section
Head
- Research Scientist
- Senior Research Scientist
- Emeritus Staff Associate
- Emeritus Staff Associate
- Emeritus Staff Associate
- Senior Research Scientist and Head,
Office of Assoc. & Fed. Inst.
- Senior Research Scientist
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Visiting Scientists (2 months or more)
AKHMEDOV, Evgeny
(Russia)
AZATOV, Aleksandr
(Georgia)
DARABI, Farhad
(Iran)
DLAMINI, Hector
(South Africa)
HAMDELLOU, Hilal
(Algeria)
JIN, HongYing
(China)
KAKONA, Tony
(Congo)
KEITA, Kaniba Mady
(Mali)
TAPIA, Victor
(Chile)
TORABIAN, Mahdi
(Iran)
VAHIDINIA, Mohammad Hassan
(Iran)
SHAW, Kate
(UK) - Outreach and ATLAS Group
Post-doctoral Fellows
ALBERTE, Lasma
GHOSH, Diptimoy
GIACOMELLI, Simone
GRASSI, Alba
HARDY, Edward
KANG, Jin U
KHMELNITSKY, Andrei
RUDRA, Arnab
SANCHEZ PINEDA, Arturo R.
SERKIN, Leonid
SVANES, Eirik Eik
ZEIN ASSI, Ahmad

(Latvia)
(India)
(Italy)
(Switzerland)
(UK)
(Democratic People's Republic of Korea)
(Russia)
(India)
(Venezuela)
(Mexico)
(Norway)
(Lebanon)

PhD Students
BARATELLA, Pietro
BORDIN, Lorenzo
BENEVIDES, Andre Feitosa
ELKHIDIR OSMAN, Emtinan S.
FARAJ, Mohammed Imad
GORGHETTO, Marco
GUERRERO, Carlos Nieto
JAIN, Diksha
LOPEZ FUNE, Ernesto
MAGRO, Jacopo
REYIMUAJI, Yakefu
SPADA, Gabriele
TAMBALO, Giovanni

(Italy)
(Italy)
(Brazil)
(Sudan)
(Palestine)
(Italy)
(Colombia)
(India)
(Cuba)
(Italy)
(China)
(Italy)
(Italy)

Funding
Conference on Physics and Geometry of F-Theory 2017
Italian Istituto Nazionale di Fisica Nucleare (INFN)
International Solvay Institutes
Spring School on Superstring Theory and Related Topics
Italian Istituto Nazionale di Fisica Nucleare (INFN)
Asia Pacific Center for Theoretical Physics (APCTP)
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Summer School on Particle Physics
Italian Istituto Nazionale di Fisica Nucleare (INFN)
Postdoc: S. Giacomelli
Italian Istituto Nazionale di Fisica Nucleare (INFN)

Publications
Acharya, B.S.; Ellis, S.A.R.; Kane, G.L.; Nelson, B.D.; Perry, M. 2017. Categorisation and
Detection of Dark Matter Candidates from String/M-theory Hidden Sectors, e-Print:
arXiv:1707.04530.
Acharya, B.S.; Stott, M.J.; Marsh, D.J.E.; Pongkitivanichkul, C.; Price, L.C. 2017. Spectrum of the
axion dark sector, e-Print: arXiv:1706.03236, Phys.Rev. D96 (2017) no.8, 083510.
Acharya, B.S.; Fairbairn, M.; Hardy, E. 2017. Glueball dark matter in non-standard cosmologies,
e-Print: arXiv:1704.01804, JHEP 1707 (2017) 100.
Acharya, B.S. et al. (by MoEDAL Collaboration). 2017. Search for magnetic monopoles with the
MoEDAL forward trapping detector in 2.11 fb$^{-1}$ of 13 TeV proton-proton collisions at the
LHC, E-print: arXiv:1712.09849.
Alberte, L.; Ammon, M.; Baggioli, M.; Jimenez, A.; Pujolas, O. 2017. Holographic Phonons, CCTP2017-6, ITCP-IPP-2017-17, e-print: arXiv:1711.03100, submitted to Phys.Rev.Lett. (PRL).
Alberte, L.; Ammon, M.; Baggioli, M.; Jimenez, A.; Pujolas, O. 2017. Black hole elasticity and
gapped transverse phonons in holography, CCTP-2017-4, ITCP-IPP-2017-15, e-print:
arXiv:1708.08477, JHEP 1801 (2018) 129.
Azatov, A.; Elias Miro, J.; Reyimuaji, Y.; Venturini, E. 2017. Novel measurements of anomalous
triple gauge couplings for the LHC, e-Print: arXiV:1707.08060, JHEP 1710 (2017) 027.
Azatov, A. 2017. Challenges of EFT at the LHC, Acta Phys. Polon. B48 (2017) 897-902.
Creminelli, P.; Vernizzi, F. 2017. Dark Energy after GW170817 and GRB170817A, e-Print:
arXiv:1710.05877 [astro-ph.CO], Phys.Rev.Lett. 119 (2017) no.25, 251302.
Bordin, L.; Cabass, G.; Creminelli, P.; Vernizzi, F. 2017. Simplifying the EFT of Inflation:
generalized disformal transformations and redundant couplings, e-Print: arXiv:1706.03758
[astro-ph.CO], JCAP 1709 (2017) no.09, 043.
Bordin, L.; Creminelli, P.; Mirbabayi, M., Norena, J. 2017. Solid Consistency, e-Print:
arXiv:1701.04382 [astro-ph.CO], JCAP 1703, n. 03, 004 (2017), doi:10.1088/14757516/2017/03/004.
Bautista, T.; Benevides, A.; Dabholkar, A. 2017. Nonlocal quantum effective actions in Weylflat spacetimes, e-Print: arXiv:1711.00135, to appear in JHEP.
Gava, E.; Narain, K.S.; Muteeb, N.; Giraldo-Rivera, V. 2017. N=2 gauge theories on the
hemisphere H S4, Nucl.Phys. B920 (2017) 256-297.
David, J.; Gava, E.; Gupta, R.; Narain, K.S. 2017. Localization on AdS2 x S1, JHEP 1703 (2017) 050.
Ghosh, D.; Sato, R. 2017. Lepton Electric Dipole Moment and Strong CP Violation, Phys.Lett.
B777 (2018) 335-339, DOI: 10.1016/j.physletb.2017.12.052, e-Print: arXiv:1709.05866 [hepph].
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Benvenuti, S.; Giacomelli, S. 2017. Lagrangians for generalized Argyres-Douglas theories, JHEP
1710 (2017) 106, arXiv:1707.05113 [hep-th].
Benvenuti, S.; Giacomelli, S. 2017. Abelianization and Sequential Confinement in 2+1
dimensions, JHEP 1710 (2017) 173, arXiv:1706.04949 [hep-th].
Benvenuti, S.; Giacomelli, S. 2017. Supersymmetric gauge theories with decoupled operators
and chiral ring stability, Phys.Rev.Lett. 119 (2017) no.25, 251601 arXiv:1706.02225 [hep-th].
Colinucci, A.; Giacomelli, S.; Valandro, R. 2017. T-branes, monopole operators and S-duality,
JHEP 1710 (2017) 113, arXiv:1703.09238 [hep-th].
Fazzi, M.; Giacomelli, S. 2017. N=1 superconformal theories with DN blocks, Phys.Rev. D95
(2017) no.8, 085010 arXiv:1609.08156 [hep-th].
Giacomelli, S.; Mekareeya, N. 2017. Mirror theories of 3d N = 2 SQCD, arXiv:1711.11525 [hepth].
Giacomelli, S. 2017. RG flows with supersymmetry enhancement and geometric engineering,
arXiv:1710.06469 [hep-th].
Bonelli, G.; Grassi, A.; Tanzini. 2017. New results in N = 2 theories from non-perturbative
string, arXiv:1704.01517, DOI:10.1007/s00023-017-0643-5, to appear in Annales Henri
Poincare.
Grassi, A.; Marino, M. 2017. The complex side of the TS/ST correspondence, arXiv:1708.08642.
Bonelli, G.; Grassi, A.; Tanzini. 2017. Quantum curves and q-deformed Painlev equations,
arXiv:1710.11603.
Acharya, B.S.; Fairbairn, M.; Hardy, E. 2017. Glueball dark matter in non-standard cosmologies,
e-print: arXiv:1704.01804, JHEP 1707 (2017) 100.
Hardy, E.; Unwin, J. 2017. Symmetric and Asymmetric Reheating, e-Print: arXiv:1703.07642,
submitted for publication in JHEP.
Kang, J.U. 2017. CMB constraints on the inflaton couplings and reheating temperature in
alpha-attractor inflation, JHEP 1711 (2017) 072.
Kang, J.U. 2017. Towards the 1-loop effective action of type IIB orientifolds, Proceedings of
Science, PoS CORFU2016, (2017) 099.
Dubovsky, S.; Gorbenko, V.; Mirbabayi, M. 2017. Asymptotic fragility, near AdS2 holography
and TTbar, JHEP 1709, 136 (2017).
Bordin, L.; Creminelli, P.; Mirbabayi, M., Norena, J. 2017. Solid Consistency, JCAP 1703, n. 03,
004 (2017), doi:10.1088/1475-7516/2017/03/004.
Narain, K.S.; Piazzalunga, N.; Tanzini, A. 2017. Real topological string amplitudes, JHEP 1703
(2017) 080.
Gava, E.; Narain, K.S.; Muteeb, N.; Giraldo-Rivera, V. 2017. N=2 gauge theories on the
hemisphere H S4, Nucl.Phys. B920 (2017) 256-297.
David, J.; Gava, E.; Gupta, R.; Narain, K.S. 2017. Localization on AdS2 x S1, JHEP 1703 (2017) 050.
Nikiforova, V.; Randjbar-Daemi, S.; Rubakov, V. 2017. Self-accelerating Universe in modified
gravity with dynamical torsion, Phys. Rev. D95 (2017) no. 2, 024013.
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Romanino, A. 2017. A bottom up determination of lepton mass matrices, Nucl.Part.Phys.Proc.
285-286 (2017) 14-19.
Reyimuaji, Y.; Romanino, A. 2017. Can an unbroken flavour symmetry provide an approximate
description of lepton masses and mixing? Submitted to JHEP.
Senjanovic, G. 2017. Is Left-Right Symmetry the Key?, DOI: 10.1142/9789813144873_0016.
Maiezza, A.; Senjanovic, G.; Vasquez, J.C. 2017. Higgs sector of the minimal left-right symmetric
theory, Phys. Rev. D95 (2017) no. 9, 095004.
Senjanovic, G.; Tello, V. 2017. Probing seesaw with parity restoration, Phys. Rev. Lett. 119
(2017) no. 20, 201803.
Senjanovic, G. 2017. Is left-right symmetry the key?, Mod. Phys. Lett. A32 (2017) no. 04,
1730004.
Serkin, L. 2017. Contributed towards papers published within the ATLAS Experiment (see full
list below).
Shaw, K. 2017. Contributed towards papers published within the ATLAS Experiment (see full
list below).
Serone, M.; Spada, G.; Villadoro, G. 2017. Instantons from Perturbation Theory, Phys.Rev. D96
(2017) no.2, 021701, doi:10.1103/PhysRevD.96.021701.
Serone, M.; Spada, G.; Villadoro, G. 2017. The Power of Perturbation Theory, JHEP 1705 (2017)
056, doi:10.1007/JHEP05(2017)056.
Moskovic, M.; Zein Assi, A. 2017. Instanton corrections for m and Omega, Nucl. Phys. B920
(2017) 601-619.
The following papers were published within the ATLAS Collaboration:
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the cross
section for isolated-photon plus jet production in $pp$ collisions at $\sqrt s=13$ TeV using the
ATLAS detector, arXiv:1801.00112 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for the Standard
Model Higgs boson produced in association with top quarks and decaying into a $b\bar{b}$
pair in $pp$ collisions at $\sqrt{s}$ = 13 TeV with the ATLAS detector, arXiv:1712.08895 [hepex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Evidence for the associated
production of the Higgs boson and a top quark pair with the ATLAS detector, arXiv:1712.08891
[hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for electroweak
production of supersymmetric states in scenarios with compressed mass spectra at
$\sqrt{s}=13$ TeV with the ATLAS detector, arXiv:1712.08119 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the
production cross section of three isolated photons in $pp$ collisions at $\sqrt{s}$ = 8 TeV using
the ATLAS detector, arXiv:1712.07291 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the
inclusive and fiducial $t\bar{t}$ production cross-sections in the lepton+jets channel in $pp$
collisions at $\sqrt{s} = 8$ TeV with the ATLAS detector, arXiv:1712.06857 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for heavy
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resonances decaying into a $W$ or $Z$ boson and a Higgs boson in final states with leptons
and $b$-jets in 36 fb$^{-1}$ of $\sqrt s = 13$ TeV $pp$ collisions with the ATLAS detector,
arXiv:1712.06518 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for heavy $ZZ$
resonances in the $\ell^+\ell^-\ell^+\ell^-$ and $\ell^+\ell^-\nu\bar\nu$ final states using
proton proton collisions at $\sqrt{s}= 13$ TeV with the ATLAS detector, arXiv:1712.06386
[hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for exclusive Higgs
and $Z$ boson decays to $\phi\gamma$ and $\rho\gamma$ with the ATLAS detector,
arXiv:1712.02758 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for squarks and
gluinos in final states with jets and missing transverse momentum using 36 fb$^{-1}$ of
$\sqrt{s}$=13 TeV $pp$ collision data with the ATLAS detector, arXiv:1712.02332 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the Higgs
boson coupling properties in the $H\rightarrow ZZ^{*} \rightarrow 4\ell$ decay channel at
$\sqrt{s}$ = 13 TeV with the ATLAS detector, arXiv:1712.02304 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for long-lived
charginos based on a disappearing-track signature in $pp$ collisions at $\sqrt{s}$ = 13 TeV
with the ATLAS detector, arXiv:1712.02118 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of
differential cross-sections of a single top quark produced in association with a $W$ boson at
$\sqrt{s}=13$ TeV with ATLAS, arXiv:1712.01602 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for top-squark pair
production in final states with one lepton, jets, and missing transverse momentum using 36
fb$^{-1}$ of $\sqrt{s}=13$ TeV pp collision data with the ATLAS detector, arXiv:1711.11520
[hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. A measurement of the softdrop jet mass in pp collisions at $\sqrt{s} = 13$ TeV with the ATLAS detector,
arXiv:1711.08341 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of
differential cross sections and $W^+/W^-$ cross-section ratios for $W$ boson production in
association with jets at $\sqrt{s}=8$ TeV with the ATLAS detector, arXiv:1711.03296 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of inclusive
jet and dijet cross-sections in proton-proton collisions at $\sqrt{s}=13$ TeV with the ATLAS
detector, arXiv:1711.02692 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for Supersymmetry
in final states with missing transverse momentum and multiple $b$-jets in proton--proton
collisions at $\sqrt{s} = 13$ TeV with the ATLAS detector, arXiv:1711.01901 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for doubly charged
Higgs boson production in multi-lepton final states with the ATLAS detector using protonproton collisions at $\sqrt{s}$ = 13 TeV, arXiv:1710.09748 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for $WW/WZ$
resonance production in $\ell \nu qq$ final states in $pp$ collisions at $\sqrt{s} =$ 13 TeV
with the ATLAS detector, arXiv:1710.07235 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. A search for pair-produced
resonances in four-jet final states at $\sqrt{s}$=13 TeV with the ATLAS detector,
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arXiv:1710.07171 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the DrellYan triple-differential cross section in $pp$ collisions at $\sqrt{s} = 8$ TeV, arXiv:1710.05167
[hep-ex], 10.1007/JHEP12(2017)059, JHEP 1712 (2017) 059.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for long-lived,
massive particles in events with displaced vertices and missing transverse momentum in
$\sqrt{s}$ = 13 TeV $pp$ collisions with the ATLAS detector, arXiv:1710.04901 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the
production cross-section of a single top quark in association with a $Z$ boson in proton-proton collisions at 13 TeV with the ATLAS detector, arXiv:1710.03659 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the crosssection for electroweak production of dijets in association with a Z boson in pp collisions at
$\sqrt {s}$ = 13 TeV with the ATLAS detector, arXiv:1709.10264 [hep-ex],
10.1016/j.physletb.2017.10.040, Phys.Lett. B775 (2017) 206-228.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of lepton
differential distributions and the top quark mass in $t\bar{t}$ production in $pp$ collisions at
$\sqrt{s}=8$
TeV
with
the
ATLAS
detector,
arXiv:1709.09407
[hep-ex].,
10.1140/epjc/s10052-017-5349-9, Eur.Phys.J. C77 (2017) no.11, 804.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Study of ordered hadron
chains with the ATLAS detector, arXiv:1709.07384 [hep-ex], 10.1103/PhysRevD.96.092008,
Phys.Rev. D96 (2017) no.9, 092008.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. A search for resonances
decaying into a Higgs boson and a new particle $X$ in the $XH \to qqbb$ final state with the
ATLAS detector, arXiv:1709.06783 [hep-ex], 10.1016/J.PhysLettB.2018.01.042.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Combination of inclusive
and differential $\mathrm{t}\overline{\mathrm{t}}$ charge asymmetry measurements using
ATLAS and CMS data at $\sqrt{s} =$ 7 and 8 TeV, arXiv:1709.05327 [hep-ex], submitted to:
JHEP.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Direct top-quark decay
width measurement in the $t\bar{t}$ lepton+jets channel at $\sqrt{s}=8 \rm{TeV}$ with the
ATLAS experiment, arXiv:1709.04207 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for a scalar partner
of the top quark in the jets plus missing transverse momentum final state at $\sqrt{s}$=13 TeV
with the ATLAS detector, arXiv:1709.04183 [hep-ex], 10.1007/JHEP12(2017)085, JHEP 1712
(2017) 085.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of $\tau$
polarisation in $Z/\gamma^{*}\rightarrow\tau\tau$ decays in proton-proton collisions at
$\sqrt{s}=8$ TeV with the ATLAS detector, arXiv:1709.03490 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of
quarkonium production in proton--lead and proton--proton collisions at $5.02$
$\mathrm{TeV}$ with the ATLAS detector, arXiv:1709.03089 [nucl-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of
longitudinal flow de-correlations in Pb+Pb collisions at $\sqrt{s_\mathrm{NN}} = 2.76$ and
5.02 TeV with the ATLAS detector, arXiv:1709.02301 [nucl-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Searches for heavy $ZZ$
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and $ZW$ resonances in the $\ell\ell qq$ and $\nu\nu qq$ final states in $pp$ collisions at
$\sqrt{s}=13$ TeV with the ATLAS detector, arXiv:1708.09638 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for supersymmetry
in events with $b$-tagged jets and missing transverse momentum in $pp$ collisions at
$\sqrt{s}=13$
TeV
with
the
ATLAS
detector,
arXiv:1708.09266
[hep-ex],
10.1007/JHEP11(2017)195, JHEP 1711 (2017) 195.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for squarks and
gluinos in events with an isolated lepton, jets, and missing transverse momentum at
$\sqrt{s}=13$
TeV
with
the
ATLAS
detector,
arXiv:1708.08232
[hep-ex],
10.1103/PhysRevD.96.112010, Phys.Rev. D96 (2017) no.11, 112010.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for the direct
production of charginos and neutralinos in $\sqrt{s} = $ 13 TeV $pp$ collisions with the ATLAS
detector, arXiv:1708.07875 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of multiparticle azimuthal correlations with the subevent cumulant method in $pp$ and $p$+Pb
collisions with the ATLAS detector at the LHC, arXiv:1708.03559 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Evidence for the $ H\to
b\overline{b} $ decay with the ATLAS detector, arXiv:1708.03299 [hep-ex],
10.1007/JHEP12(2017)024, JHEP 1712 (2017) 024.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for direct top
squark pair production in final states with two leptons in $\sqrt{s} = 13$ TeV $pp$ collisions
with the ATLAS detector, arXiv:1708.03247 [hep-ex], 10.1140/epjc/s10052-017-5445-x,
Eur.Phys.J. C77 (2017) no.12, 898.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of inclusive
and differential cross sections in the $H \rightarrow ZZ^* \rightarrow 4\ell$ decay channel in
$pp$ collisions at $\sqrt{s}=13$ TeV with the ATLAS detector, arXiv:1708.02810 [hep-ex],
10.1007/JHEP10(2017)132, JHEP 1710 (2017) 132.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for new phenomena
with large jet multiplicities and missing transverse momentum using large-radius jets and
flavour-tagging at ATLAS in 13 TeV $pp$ collisions, arXiv:1708.02794 [hep-ex],
10.1007/JHEP12(2017)034, JHEP 1712 (2017) 034.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurements of topquark pair differential cross-sections in the lepton+jets channel in $pp$ collisions at
$\sqrt{s}=13$ TeV using the ATLAS detector, arXiv:1708.00727 [hep-ex],
10.1007/JHEP11(2017)191, JHEP 1711 (2017) 191.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Searches for the
$Z\gamma$ decay mode of the Higgs boson and for new high-mass resonances in $pp$
collisions at $\sqrt{s} = 13$ TeV with the ATLAS detector, arXiv:1708.00212 [hep-ex],
10.1007/JHEP10(2017)112, JHEP 1710 (2017) 112.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for heavy
resonances decaying to a $W$ or $Z$ boson and a Higgs boson in the
$q\bar{q}^{(\prime)}b\bar{b}$ final state in $pp$ collisions at $\sqrt{s} = 13$ TeV with the
ATLAS detector, arXiv:1707.06958 [hep-ex], 10.1016/j.physletb.2017.09.066, Phys.Lett. B774
(2017) 494-515.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for Heavy Higgs
Bosons $A/H$ Decaying to a Top Quark Pair in $pp$ Collisions at $\sqrt{s}=8\text{ }\text{
}\mathrm{TeV}$
with
the
ATLAS
Detector,
arXiv:1707.06025
[hep-ex],
24
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10.1103/PhysRevLett.119.191803, Phys.Rev.Lett. 119 (2017) no.19, 191803.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Study of $WW\gamma$
and $WZ\gamma$ production in $pp$ collisions at $\sqrt{s} = 8$ TeV and search for
anomalous quartic gauge couplings with the ATLAS experiment, arXiv:1707.05597 [hep-ex],
10.1140/epjc/s10052-017-5180-3, Eur.Phys.J. C77 (2017) no.9, 646.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Analysis of the $Wtb$
vertex from the measurement of triple-differential angular decay rates of single top quarks
produced in the $t$-channel at $\sqrt{s}$ = 8 TeV with the ATLAS detector, arXiv:1707.05393
[hep-ex], 10.1007/JHEP12(2017)017, JHEP 1712 (2017) 017.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for new phenomena
in high-mass diphoton final states using 37 fb$^{-1}$ of proton--proton collisions collected at
$\sqrt{s}=13$
TeV
with
the
ATLAS
detector,
arXiv:1707.04147
[hep-ex],
10.1016/j.physletb.2017.10.039, Phys.Lett. B775 (2017) 105-125.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for pair production
of heavy vector-like quarks decaying to high-p$_{T}$ W bosons and b quarks in the leptonplus-jets final state in pp collisions at $ \sqrt{s}=13 $ TeV with the ATLAS detector,
arXiv:1707.03347 [hep-ex], 10.1007/JHEP10(2017)141, JHEP 1710 (2017) 141.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of detectorcorrected observables sensitive to the anomalous production of events with jets and large
missing transverse momentum in $pp$ collisions at $\mathbf {\sqrt{s}=13}$ TeV using the
ATLAS detector, arXiv:1707.03263 [hep-ex], 10.1140/epjc/s10052-017-5315-6, Eur.Phys.J.
C77 (2017) no.11, 765.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Study of the material of the
ATLAS inner detector for Run 2 of the LHC, arXiv:1707.02826 [hep-ex], 10.1088/17480221/12/12/P12009, JINST 12 (2017) no.12, P12009.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Determination of the
strong coupling constant $\alpha _\mathrm {s}$ from transverse energy–energy correlations
in multijet events at $\sqrt{s} = 8~\hbox {TeV}$ using the ATLAS detector, arXiv:1707.02562
[hep-ex], 10.1140/epjc/s10052-017-5442-0, Eur.Phys.J. C77 (2017) no.12, 872.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for new high-mass
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\sqrt{s}=13 $ TeV with the ATLAS detector, arXiv:1707.02424 [hep-ex],
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for top quark decays
$t\rightarrow qH$, with $H\to\gamma\gamma$, in $\sqrt{s}=13$ TeV $pp$ collisions using
the ATLAS detector, arXiv:1707.01404 [hep-ex], 10.1007/JHEP10(2017)129, JHEP 1710
(2017) 129.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for Dark Matter
Produced in Association with a Higgs Boson Decaying to $b\bar b$ using 36 fb$^{-1}$ of $pp$
collisions at $\sqrt s=13$ TeV with the ATLAS Detector, arXiv:1707.01302 [hep-ex],
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of jet
$p_{\mathrm{T}}$ correlations in Pb+Pb and $pp$ collisions at $\sqrt{s_{\mathrm{NN}}}=$
2.76
TeV
with
the
ATLAS
detector,
arXiv:1706.09363
[hep-ex],
10.1016/j.physletb.2017.09.078, Phys.Lett. B774 (2017) 379-402.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for a new heavy
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for direct top
squark pair production in events with a Higgs or $Z$ boson, and missing transverse
momentum in $\sqrt{s}=13$ TeV $pp$ collisions with the ATLAS detector, arXiv:1706.03986
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of the $
t\overline{t}\gamma $ production cross section in proton-proton collisions at $ \sqrt{s}=8 $
TeV with the ATLAS detector, arXiv:1706.03046 [hep-ex], 10.1007/JHEP11(2017)086, JHEP
1711 (2017) 086.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of jet
fragmentation in 5.02 TeV proton--lead and proton--proton collisions with the ATLAS detector,
arXiv:1706.02859 [hep-ex].
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of $WW/WZ
\to \ell \nu q q^{\prime}$ production with the hadronically decaying boson reconstructed as
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Eur.Phys.J. C77 (2017) no.8, 563.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for pair production
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10.1007/JHEP08(2017)052, JHEP 1708 (2017) 052.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for the dimuon
decay of the Higgs boson in $pp$ collisions at $\sqrt{s}$ = 13 TeV with the ATLAS detector,
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of multiparticle azimuthal correlations in $pp$, $p+$Pb and low-multiplicity Pb$+$Pb collisions with
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Eur.Phys.J. C77 (2017) no.6, 428.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurement of $b$hadron pair production with the ATLAS detector in proton-proton collisions at $\sqrt{s}=8$
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Identification and rejection
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(2017) no.9, 580, Erratum: Eur.Phys.J. C77 (2017) no.10, 712.
ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Studies of $Z\gamma$
production in association with a high-mass dijet system in $pp$ collisions at $\sqrt{s}=$ 8 TeV
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Search for new phenomena
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Measurements of
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at $\sqrt{s}=8$ TeV with the ATLAS detector, arXiv:1704.03839 [hep-ex],
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ATLAS Collaboration incl. Acharya, B.S.; Serkin, L.; Shaw, K. 2017. Femtoscopy with identified
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10.1140/epjc/s10052-017-5031-2, Eur.Phys.J. C77 (2017) no.7, 466.
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DIRECTOR'S RESEARCH GROUP: STRING PHENOMENOLOGY AND COSMOLOGY
The main motivation to study string theory is because it promises to provide a framework to
unify all matter and interactions, including gravity, in a consistent theory. Despite the intrinsic
difficulty of dealing with a theory that manifests itself at scales as high as the Planck mass, for
more than 25 years there has been continuous progress in order to make contact of string
theory and low-energy physics. This refers to extensions of the standard model of particle
physics and cosmology that could lead to some observable implications. The big challenges:
finding chiral models close to the standard model, breaking supersymmetry, fixing dynamically
the size and shape of the extra dimensions are being overcome over the years and several
scenarios are emerging in which model independent physical implications can be extracted.
Despite the large number of potential models, the current experimental constraints, both from
particle physics (gauge unification, proton stability, fermion masses) and cosmology (density
perturbations, dark matter, dark energy, baryogenesis) are strong enough to eliminate most of
the models and despite great progress, there is not at present a fully realistic model or scenario
derived from string theory that satisfies all the constraints justifying strong efforts in this
direction.
Research Activities
A general formalism was developed to construct consistent string vacua in Calabi-Yau
orientifolds. Previous studies were done only for local models in which the observable matter
sector was in D-brane configurations corresponding to orientifolded quiver. The progress
made following previous techniques developed by the principal investigator and collaborators,
to embed these local models in proper global compactifications corresponding to compact
Calabi-Yau orientifolds. The formalism allows to stabilize all the Calabi-Yau moduli fields and
in simple examples give rise to a period of cosmological inflation consistent with current
observations.
In a different direction the study of post-inflationary string cosmology was implemented in
which perturbations of the moduli fields of string theory can give rise to early universe
inhomogeneities corresponding to configurations known as 'oscillons'. The formation of
oscillons was studied including parametric resonance and tachyonic oscillations. These
inhomogeneities produce a spectrum of gravitational waves for which the amplitude and
frequency was computed. They are beyond the range of observability by LIGO and planned
extensions but may be subject to be tested in future facilities
Other research includes the work of M. Serone with G. Villadoro on nonperturbative effects in
quantum mechanics, the work of M. Cicoli on string cosmology (including string theory
realizations of the 3.5 keV axion line and general bounds on string inflation), R. Valandro and
D. Mayorga-Pena on quasi-realistic F-Theory compactifications, and the work on conformal
manifolds and renormalization group flow and (2,2) and (0,2) hybrid models by M. Bertolini
and collaborators.
Publications
Journal articles
Oscillons from String Moduli
Stefan Antusch (Basel U. & Munich, Max Planck Inst.), Francesco Cefala (Basel U.), Sven
Krippendorf, Francesco Muia (Oxford U., Theor. Phys.), Stefano Orani (Basel U.), Fernando
Quevedo (ICTP, Trieste & Cambridge U., DAMTP). Aug 29, 2017. 44 pp.
Published in JHEP 1801 (2018) 083
DOI: 10.1007/JHEP01(2018)083 e-Print: arXiv:1708.08922 [hep-th]
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Global Orientifolded Quivers with Inflation
Michele Cicoli (Bologna U. & ICTP, Trieste & INFN, Bologna), Iñaki Garcìa-Etxebarria (Munich,
Max Planck Inst.), Christoph Mayrhofer (Munich U., ASC), Fernando Quevedo (ICTP, Trieste &
Cambridge U., DAMTP), Pramod Shukla (ICTP, Trieste), Roberto Valandro (ICTP, Trieste &
INFN, Trieste & Trieste U.). Jun 19, 2017. 38 pp.
Published in JHEP 1711 (2017) 134
DOI: 10.1007/JHEP11(2017)134, e-Print: arXiv:1706.06128 [hep-th]
On non-supersymmetric conformal manifolds: field theory and holography
Vladimir Bashmakov, Matteo Bertolini, Himanshu Raj.
JHEP 1711 (2017) 167.
Broken current anomalous dimensions, conformal manifolds, and renormalization group
flows
Vladimir Bashmakov, Matteo Bertolini, Himanshu Raj.
Phys.Rev. D95 (2017) no.6, 066011.
Articles in print (journal articles and conference proceedings)
M. Serone, G. Spada and G. Villadoro, "Instantons from Perturbation Theory,'‘ Phys.Rev. D 96
(2017) no.2, 021701 doi:10.1103/PhysRevD.96.021701
M. Serone, G. Spada and G. Villadoro,
"The Power of Perturbation Theory,"
JHEP 1705(2017) 056 doi:10.1007/JHEP05(2017)056
Journal articles under consideration:
Orientifolds and duality cascades: confinement before the wall
Riccardo Argurio, Matteo Bertolini.
arXiv:1711.08983 [hep-th]. To appear on JHEP.

Staff and Long-Term Visitors during 2017
Fernando Quevedo, Head of section
Scientific Consultants:
Matteo Bertolini
Marco Serone
Long-Term Visiting Scientists:
Senarath de Alwis
Ayman Ali
Alexander Belavin
Leopoldo Pando Zayas
Post-doctoral Fellows:
Damian Mayorga Pena
Francesco Muia
Pramod Kumar Shukla
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CONDENSED MATTER AND STATISTICAL PHYSICS
Research in the CMSP Section spans some of the most exciting areas of theoretical condensed
matter physics, including the physics of nanostructures, interacting many-body quantum
systems (at or far from equilibrium), quantum computation and quantum simulations, the
computer simulations of fluids and solids with atomistic, molecular and electronic structure
methods, and the design of new materials for renewable energy applications.
Research Activities
The research in the CMSP Section develops along the following four main lines:
•
•
•
•

The physics of nanostructures
The properties of many-body quantum systems
Simulations of molecular and electronic structures
The investigation of materials for renewable energy applications

Understanding the physics of nano-devices offers the fascinating opportunity to explore
quantum properties of matter at the mesoscopic level. Besides their fundamental impact on
modern technology, quantum coherence and strong interactions play a fundamental role in
these systems. CMSP research topics include charge and heat transport, thermoelectric effects,
nanoelectromechanical systems, quantum coherent electronics and spintronics, solid-state
quantum information processing, and low-dimensional systems with interactions.
The investigations of quantum many-body systems at CMSP bridge different aspects of
condensed matter, statistical mechanics and quantum information. The wide spectrum of
topics covered includes the study of superconductivity and magnetism in strongly-correlated
systems, superfluids, cold atoms in optical lattices, localization in disordered systems, manybody physics with light, dynamics and relaxation in complex systems, quantum simulators, and
quantum computing.
A very important part of the research activity was also devoted to simulations of molecular and
electronic systems. Work at CMSP in this area focuses on simulations of systems under a
variety of different conditions. All of this is with a strong interdisciplinary nature, ranging from
condensed matter physics to computational chemistry. On the condensed matter side, this
includes studying materials under high pressure, the physics of friction and lubrication and
surface physics. For soft-matter systems, this includes bulk liquid water, ions and small organic
molecules in water, water at interfaces and finally biological systems such as proteins and DNA.
Simulation methods include classical and ab-initio molecular dynamics, path-integral
molecular dynamics and electronic structure calculations.
CMSP scientists have devoted substantial efforts also in renewable energies. Efficient collection
and storage of renewable forms of energy like solar radiation or wind requires the
development of advanced functional materials. CMSP research in the field of sustainable
energy focuses on this materials-related aspect. Using modern computer simulation
techniques, conversion and storage processes are investigated on the atomic scale. The
research topics include nanostructured solar cells, battery materials, and photocatalytic water
splitting.
The CMSP members have numerous collaborations worldwide that include:
• Princeton University
• University of Oxford
• Centre for Quantum Technologies - National University of Singapore
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•
•
•
•
•
•
•

Ludwig-Maximillians-University (LMU) Munich, Germany
Ecole Normale Superior (ENS), Paris, France
Universitè Paris Diderot, Paris
Max Plank Institute for the physics of Complex Systems - Dresden
IQOQI Innsbruck (Vermersch, Zoller)
Max Plank Institute for Quantum Optics - Garching
Departamento de Fısica, Universidad Nacional del Sur & IFISUR

The intense efforts of CMSP scientists are witnessed by 101 publications in peer reviewed
journals. Among these publications, 83 were published in 2017, 6 are in press and will appear
in 2018, the remaining 22 are in the middle of the reviewing process. Among the published
papers, 14 were published in high impact journals (PNAS, Phys. Rev. Lett., Phys. Rev. X, Nano
Letters, JACS, J. Chem. Phys. Lett., Science and Nature publishing groups).
The impact of CMSP work can be summarised in the table below showing the number of
citations that members and scientists affiliated to CMSP have received in the last years. In 2017
the Section has received almost 5000 citations. [Source Web of Science]

Citations of CMSP papers
(WOS)
6000
5000
4000

3000
2000
1000
0
2015

2016

2017

Training Activities
The staff members and senior postdocs of CMSP supervised numerous PhD, Diploma and
Master students.
Ph. D. students supervised or co-supervised
Giuliano Giudici (SISSA, Matteo Wauters (SISSA), Silvia Pappalardi (SISSA) with Prof. A. Silva
(SISSA), Simone Notarnicola (SISSA), Maximilian Keck (SNS-Pisa), Bibek Bandhari (SNS-Pisa),
Paolo Erdmann (SNS-Pisa) , Marcello Strinati (SNS-Pisa) Kwang Jong Hyok (ICTPSISSA),Nawaz QaisranTP-SISSA), Neda Rafie-Hosseini (IPM-Iran), Daniel Shadrack (Dodoma,
Tanzania), Deepak Karki (ICTP-SISSA), Kulsoom Rahim (ICTP STEP PhD student), Gianni Mossi
(SISSA), Tommaso Parolini (SISSA), Beatriz Cogollo (STEP student)
Victor Mengwa (STEP student)
Diploma or Master students supervised or co-supervised
ICTP Diploma - Mary Madelynn Nayga, Merab Malishava, Rafaa Esam, Eldeen Mohammed,
Osman Ahmed, Adu Offei Dansu, Awulachew Shinie
ICTP-MHPC - Marlon Brenes Navarro
SNS-Pisa - Michele Fava, Federica Surace
STEP student, Congo - Lodvert Tchiboata Poaty
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CMSP staff and senior postdocs taught the following courses for ICTP's Postgraduate Diploma
Programme and for Master and PhD programs in other universities:
- “Simulation” course at SISSA
- Course on parallel Fast Fourier Transformations, ICTP-SISSA Master in High
Performance Computations
- Course on Electronic Structure Theory: Quantum Chemical Methods in SISSA PhD
programme in Condensed Matter Physics
- Advanced Statistical Mechanics for Diploma
- Theory of classical and quantum computation for SISSA PhD program
- Biological Physics in Diploma CMSP
- Numerical Methods I in Diploma CMSP
- Numerical Methods II in Diploma CMSP
- Many-Body Phenomenology” for the ICTP CMSP Physics Program
- Advanced Quantum Mechanics for the Diploma course of condensed matter
Participation in International Programmes
CMSP scientists participated to the organisation of international conferences both within and
outside ICTP:
•
•
•
•
•
•
•

•
•
•
•
•

12 Jan 2017 - 14 Jan 2017 @ ICTP, Budinich Lecture Hall (LB), 18th International
Workshop on Computational Physics and Materials Science: Total Energy and Force
Methods | (smr 3101)
16 Jan 2017 - 27 Jan 2017 @ ICTP, Kastler Lecture Hall (AGH) , Advanced Workshop on
High-Performance & High-Throughput Materials Simulations using Quantum
ESPRESSO | (smr 3102)
6 Mar 2017 - 10 Mar 2017 @ ICTP, Euler Lecture Hall, Conference on Atomistic
Simulations of Biomolecules: towards a Quantitative Understanding of Life Machinery
| (smr 2828)
8 May 2017 - 12 May 2017 @ ICTP, Budinich Lecture Hall, Workshop on Spectroscopy
and Dynamics of Photoinduced Electronic Excitations | (smr 3116)
26 Jun 2017 - 30 Jun 2017 @ ICTP, Budinich Lecture Hall, Joint ICTP-COSTMODPHYSFRICT Conference on “Trends in Nanotribology 2017” (TiN17) | (smr 3127)
3 Jul 2017 - 7 Jul 2017 @ ICTP, Kastler Lecture Hall, Workshop on Understanding
Quantum Phenomena with Path Integrals: From Chemical Systems to Quantum fluids
and Solids | (smr 3131)
10 Jul 2017 - 14 Jul 2017 @ ICTP, Budinich Lecture Hall, Conference on Many-BodyLocalization: Advances in the Theory and Experimental Progress | (smr 3132),
Organizer(s): Boris Altshuler (Columbia University), Vladimir Kravtsov (ICTP), Vadim
Oganesyan (CUNY), Local Organiser: Antonello Scardicchio
31 Jul 2017 - 4 Aug 2017 @ ICTP, Budinich Lecture Hall, School on Fundamentals on
Quantum Transport | (smr 3136), Organizer(s): Boris Altshuler, Immanuel Bloch, Igor
Lerner, Rosario Fazio
7 Aug 2017 - 11 Aug 2017 @ ICTP, Budinich Lecture Hall, Workshop on Fundamentals
on Quantum Transport | (smr 3176), Organizer(s): Boris Altshuler, Immanuel Bloch,
Rosario Fazio, Igor Lerner
4 Sep 2017 - 15 Sep 2017 @ ICTP, Budinich Lecture Hall, Advanced School and
Workshop on Quantum Science and Quantum Technologies | (smr 3145)
11 Sep 2017 - 15 Sep 2017 @ ICTP, Budinich Lecture Hall, Workshop on Quantum
Science and Quantum Technologies | (smr 3183)
18 Sep 2017 - 22 Sep 2017 @ ICTP, Kastler Lecture Hall, Advanced School on
Foundations and Applications of Nanomechanics | (smr 3147)
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•
•
•
•

25 Sep 2017 - 29 Sep 2017 @ ICTP, Kastler Lecture Hall, Foundations and Applications
of Nanomechanics | (smr 3177)
23 Oct 2017 - 27 Oct 2017 @ ICTP, Giambiagi Lecture Hall, Conference on Weyl
Fermions in Materials | (smr 3157)
13 Nov 2017 - 17 Nov 2017 @ ICTP, Kastler Lecture Hall Conference on Frontiers in
Two-Dimensional Quantum Systems | (smr 3167)
20 Nov 2017 - 2 Dec 2017 @ - Senegal Laboratory and Synchrotron X-ray
Crystallography: Applications to Emerging Countries | (smr 3163) Venue: Universitè
Assane Seck de Ziguinchor

SEMINARS and SPECIAL SERIES OF LECTURES (total 78):
1)

12 January 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Order, Equilibrium,
Memory: The Search for a Quantum Hard Drive and New Laws for Non Equilibrium
Quantum Statistical Mechanics
Speaker(s): HAMMA, Alioscia (Physics, Univ. of Massachusetts, Boston, U.S.A.)
2)

17 January 2017

@ SISSA (Via Bonomea 263) room 128

Joint ICTP/SISSA Statistical Physics Seminar: Big Surprises from Small Quantum
Droplets
Speaker(s): S. SIMON (Oxford)
3)

19 January 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Unreasonable
Effectiveness of Kinetic Constraints in Glassy Dynamics
Speaker(s): Mauro SELLITTO (Dept. of Industrial and Information Engineering, Second
University of Naples, Italy)
4)

26 January 2017

@ SISSA, Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: The Physics of Jamming: A Journey from
Marble Pebbles Toward Scaling Invariant Field Theory
Speaker(s): Giorgio PARISI (Univ. di Roma "La Sapienza", Rome)
5)

2 February 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Automatic
Topography of Complex and Multidimensional Probability Distributions
Speaker(s): Alessandro LAIO (SISSA, Trieste)
6)

2 February 2017

@ SISSA Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Quantum Quenches near a Quantum
Critical Point in 1+1 Dimensions
Speaker(s): Jacopo Viti (UFRN, Natal, Brazil)
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7)

8 February 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Optimized STIRAPtype State Transfer in Solid-State Quantum Devices
Speaker(s): Yingdan WANG (CAS, Inst. of Theoretical Physics, Beijing, People's Republic of
China)
8)

16 February 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Quantum Phase
Transition in the Anisotropic Rabi Model
Speaker(s): Stefano CHESI (CSRC, Beijing, People's Republic of China)
9)

21 February 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: A Protocol for Reaching Equilibrium
Arbitrary Fast
Speaker(s): Sergio CILIBERTO (Research Director CNRS, Lab. de Physique, ENS de Lyon,
France)
10)

28 February 2017

@ SISSA, Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Exploring Far-from-Equilibrium Physics of
Dissipative Spin Systems with Highly Excited Atoms
Speaker(s): Igor LESANOVSKY (Nottingham, U.K.)
11)

2 March 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Sustainable and
Challenging Catalytic Applications of Well-defined Nanocatalysts
Speaker(s): Paolo FORNASIERO (Chemical & Pharmaceutical Sciences, ICCOM-CNR and
Consortium INSTM, Univ. of Trieste)
12)

6 March 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Seminar (Energy): Multifunctional Materials for Solar Technologies
Speaker(s): Federico ROSEI (Centre for Energy, Materials & Telecommunications, INRS,
Varennes QC, Canada
13)

9 March 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Charge Thermopower
and Conductance in Interacting Quantum Dot Structures
Speaker(s): Anton RAMSAK (Faculty of Mathematics and Physics, J. Stefan Institute, University
of Ljubljana, Slovenia)
14)

14 Marcg=h 2017

@ SISSA, Via Bonomea 265, room 128
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Joint ICTP/SISSA Statistical Physics Seminar: Quantum Correlations: Equilibrium and
Non-Equilibrium Aspects
Speaker(s): Tommaso ROSCILDE (ENS Lyon)
15)

16 March 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Quantum Optics of
Chiral Networks with Atoms, Photons and Spins
Speaker(s): Benoit VERMERSCH (IQOQI, Innsbruck, Austria)
16)

21 March 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Liouville Field Theory and Log-correlated
Random Energy Models
Speaker(s): Alberto ROSSO (LPTMS, Orsay, France)
17)

28 March 2017

@ SISSA, Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Quantum Control on an Atom Chip
(Speaker: Francesco Saverio Cataliotti, LENS, Florence)
Speaker(s): Francesco Saverio CATALIOTTI (LENS, Florence)
18)

30 March 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: What I Cannot
Compute I Do Not Understand: Fathoming Heat Transport from the Struggle to Simulate
It"
Speaker(s): Stefano BARONI (SISSA & DEMOCRITOS National Simulation Center, Trieste)
19)

3 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (1) A Bird Eye View of Low Dimensional
Statistical Systems
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
20)

4 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (2) The Power of Power Laws: Conformal
Field Theories
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
21)

10 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (3) In the Vicinity of Critical Points
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
22)
36
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@ SISSA, Via Bonomea 265, room128
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Joint ICTP/SISSA Statistical Physics Seminar: Floquet Topological Insulators? A Few
Warnings.
Speaker(s): Giuseppe SANTORO (SISSA, Trieste)
23)

12 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (4) Quasi-Particle Excitations and their
Scattering
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
24)

18 April 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Thermodynamics and Order Beyond
Equilibrium - - The Physics of Periodically Driven Quantum Systems
Speaker(s): Roderich MOESSNER (MPI Komplexer Systeme, Dresden, Germany)
25)

19 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (5) Integrability: The Way to Exact
Computations
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
26)

26 April 2017

@ ICTP, Budinich Lecture Hall

Special Series of Lectures: "HOW TO SOLVE IT" (6) How to Handle the Breaking of
Integrability
Speaker(s): Giuseppe MUSSARDO (SISSA, ICTP)
27)

27 April 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Topological Quantum
Matter Far from Equilibrium
Speaker(s): Jan BUDICH (Goteborg University, Dept. of Physics, Sweden)
28)

2 May 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Non-Linear Responses, Soft Modes and the
True Nature of Glasses
Speaker(s): Giulio BIROLI (CEA Saclay, Gif sur Yvette, France)
29)

2 May 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Anharmonic Effects on Material Properties at High
Temperatures from Ab Initio Molecular Dynamics Simulations
Speaker(s): Mal-Soon LEE (Basic & Applied Molecular Foundations, PNNL, Richland, WA,
U.S.A.)
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30)

11 May 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Mechanical Signatures
of the Current Blockade Instability in Suspended Carbon Nanotubes
Speaker(s): Fabio PISTOLESI (Lab. Onde et Matiere, Univ. de Bordeaux & CNRS, Talence,
France)
31)

23 May 2017

@ SISSA, Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Non-equilibrium Dynamics in Isolated
Quantum Systems "The Many-body Spectrum"
Speaker(s): Masud HAQUE (Maynooth University, Kildare, Ireland)
32)

24 May 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Fundamental Limit for Cooling of Driven Quantum Systems
Speaker(s): Juan Pablo PAZ (Dept. Fisica, FCEyN, UBA & IFIBA, UBA Conicet, Buenos Aires,
Argentina)
33)

25 May 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: What We Do and Don't
Know about Water at Interfaces - Molecular Level Insight from Computer Simulation
Speaker(s): Angelos MICHAELIDES (Thomas Young Centre, UC London, U.K.)
34)

6 June 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Many-body Localization Through the Lens
of Ultracold Quantum Gases
Speaker(s): Pranjal BORDIA (LMU Munich, Germany)
35)

20 June 2017

@ SISSA, Via Bonomea, Room 128

Joint ICTP/SISSA Statistical Physics Seminar: New Strategies Towards Proving the
Riemann Hypothesis
Speaker(s): Andre LECLAIR (Cornell University, Physics, NY-Ithaca, U.S.A.)
36)

22 June 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Quantum Oscillations of Magnetization in Kondo Insulators
Speaker(s): Brijesh KUMAR (School of Physical Sciences, Jawaharal Nehru University, New
Delhi, India
37)

27 June 2017

@ ICTP, Budinich Lecture Room

• SPECIAL Condensed Matter Seminar: Variations on a Theme of Aharonov and Bohm
Speaker(s): Sir Michael BERRY (H H Wills Physics Lab., Bristol University, U.K.)
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38)

3 July 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Structure and Mechanical Properties of Pristine and
Oxidized Graphene Films: Computations and Experiments
Speaker(s): Angelo BONGIORNO (Dept. of Chemistry, College of Staten Island CUNY and CUNY
Graduate Centre, New York, NY, U.S.A.)
39)

3 July 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures on Quantum Many-body Systems Using Tensor
Networks: An Introduction. (1) Entanglement and Tensor-Network Ansatz
Speaker(s): Davide ROSSINI (Pisa) and Marko ZNIDARIC (Ljubljana)
40)

3 Juyl 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures on Quantum Many-body Systems Using Tensor
Networks: An Introduction. (2) Variational Approaches in Low-dimensional Tensor
Networks
Speaker(s): Davide ROSSINI (Pisa) and Marko ZNIDARIC (Ljubljana)
41)

4 Jul 2017

@ SISSA, Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Quantum Master Equations and
Integrability
Speaker(s): Fabien H. ESSLER (Rudolf Peierls Centre for Theoretical Physics, Univ. of Oxford,
U.K.)
42)

4 July 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures on Quantum Many-body Systems Using Tensor
Networks: An Introduction. (3) Time Evolution of States and Operators
Speaker(s): Davide ROSSINI (Pisa) and Marko ZNIDARIC (Ljubljana)
43)

4 July 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures on Quantum Many-body Systems Using Tensor
Networks: An Introduction. (4) Integrability and Exact MPS Solutions
Speaker(s): Davide ROSSINI (Pisa) and Marko ZNIDARIC (Ljubljana)
44)

6 July 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Aromatic Hydrocarbon Route to High Tc Superconductivity
Speaker(s): G. BASKARAN (The Institute of Mathematical Sciences, Chennai, India and Wilhelm
Wien Institute for Theoretical Physics, Univ. of Wurzburg, Germany
45)

7 July 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: "Dynamics of the Haldane Model Following a Quench: Nonanalyticities and Emergent Topology"
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Speaker(s): Amit DUTTA (IIT, Dept. Physics, Kanpur, India)
46)

18 July 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Creating Cool Quantum Matter by NonLinear Driving
Speaker(s): Markus MUELLER (PSI Villigen, Switzerland)
47)

27 July 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: Superconductivity vs Bond State Formation in a Two Band
Superconductor
Speaker(s): Dmitri EFREMOV (IFW, Dresden, Germany)
48)

2 August 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter Seminar: 'Interplay of Dissipation and Interactions: Particle
Transport and Light-cone Propagation of Correlations'
Speaker(s): Dario POLETTI (Singapore University of Technology and Design SUTD, Singapore)
49)

9 August 2017

@ ICTP, Luigi Stasi Seminar Room

Microscopic model of quantum butterfly effect: out-of-time-order correlators and
traveling combustion waves
Speaker(s): Lara FAORO (Universités Paris 6 et 7 - Jussieu, Paris, France)
50)

7 September 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Coherent Nonlinear
Co-transport of Light and Atoms
Speaker(s): Mike GUNN (Physics & Astronomy, University of Birmingham, U.K.)
51)

8 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP) Lecture 1: Dynamic/transient
superconducting responses and the plot of Tc versus superfluid
Speaker(s): Yasutomo UEMURA (Columbia Univ., U.S.A.)
52)

8 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP) Lecture 2: The most dilute
superconductor
Speaker(s): Kamran BEHNIA (ESPCI, Paris, France)
53)

15 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP): Can you build Superconductors
with Molecular Bricks?
40

ICTP Full Technical Report 2017

Speaker(s): Stephen J. BLUNDELL (University of Oxford, U.K.)
54)

15 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP): New Quantum Spin States in
Model Frustrated Lattices
Speaker(s): Philippe Mendels (Univ. Paris-Sud, France)
55)

19 September 2017

@ ICTP, Euler Lecture Room

CMSP Special Series of Lectures on Nanomechanics meets Spintronics - Part I:
Mechanically Controlled Electronic Spin in Electric Weak Links
Speaker(s): Robert SHEKHTER (Univ. Gothenburg, Inst. of Theoretical Physics, Sweden)
56)

19 September 2017

@ ICTP, Euler Lecture Room

CMSP Special Series of Lectures on Nanomechanics meets Spintronics - Part II: Spin
Blockade Based Mesoscopic Heat Engine
Speaker(s): Leonid GORELIK (Chalmers Univ. of Technology, Gothenburg, Sweden)
57)

22 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP): The Color of Doped SrTiO3,
Mobile Polarons and Superconductivity
Speaker(s): Dirk van der Marel (Univ. Geneva, Switzerland)
58)

22 September 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Broadcasted Lectures on Frontiers of CMP (FCMP): Superconductivity in Oxide
Heterostructures
Speaker(s): Jerome LESUEUR (ESPCI, Paris, France)
59)
floor

26 September 2017

@ SISSA, Via Bonomea 265, Meeting Room 7th

Joint ICTP/SISSA Statistical Physics Seminar: Functional Perturbative RG and CFT Data
in the E-Expansion
Speaker(s): Alessandro CODELLO (SISSA, Trieste)
60)

28 September 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Microwave Properties
of Superconductors close to SIT
Speaker(s): Mikhail V. FEIGELMAN (L.D. Landau Institute for Theoretical Physics,
Chernogolovka, Russian Federation)
61)

4 October 2017

@ SISSA, Via Bonomea 265, room 128
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Joint ICTP/SISSA Statistical Physics Seminar: Exploring SO(3) 'Nuclear Physics' with
Ultra-cold Gases
Speaker(s): E. RICO ORTEGA (IKERBASQUE, UPV/EHU, Bilbao, Spain)
62)

11 October 2017

@ SISSA, Via Bonomea 265, room 05

Joint ICTP/SISSA Statistical Physics Seminar: Self-propelled Colloidal Particles in
Viscoelastic Fluids
Speaker(s): J. R. GOMEZ-SOLANO (University of Konstanz, Germany)
Seminar Start Time: 11:00
63)

19 October 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics "Trapping Centers at
the Superfluid-Mott-Insulator Criticality: Transition between Charge-quantized States"
Speaker(s): Boris SVISTUNOV (Physics, Univ. of Massachusetts, Amherst, U.S.A.)
64)

26 October 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Nucleation, Growth
and Polymorphic Transitions in Molecular Materials: Insights from Molecular
Simulations
Speaker(s): Matteo SALVALAGLIO (UCL, London, U.K.)
65)

6 November 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures: An Introduction to Data Analysis Techniques for
Dimensional Reduction and Classification - Data Science Part I
Speaker(s): Alessandro LAIO (SISSA/ICTP)
66)

7 November 2017

@ ICTP, Luigi Stasi Seminar Room

CMSP Special Series of Lectures: An Introduction to Data Analysis Techniques for
Dimensional Reduction and Classification - Data Science Part II
Speaker(s): Alessandro LAIO (SISSA/ICTP)
67)

7 November 2017

@ SISSA Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: Beyond (first-order) generalized
hydrodynamics: Why? and How!?
Speaker(s): Maurizio FAGOTTI (ENS, Paris, France)
68)

9 November 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics: Valley Degeneracy
Effects in Two-Dimensional Gases
Speaker(s): Stefania DE PALO (CNR-IOM and University of Trieste, Italy)
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69)

14 November 2017

@ SISSA Via Bonomea 265, room 128

Joint ICTP/SISSA Statistical Physics Seminar: The Entanglement Hamiltonian of a Freefermion chain
Speaker(s): Ingo PESCHEL (Freie Universitat Berlin, Inst. for Theoretical Physics, Berlin,
Germany)
70)

17 November 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter and Statistical Physics Seminar: Using a Quantum Work Meter to Test
Non Equilibrium Fluctuation Theorems
Speaker(s): Juan Pablo PAZ (CONICET, Dept. de Fisica & Instituto de Fisica de Buenos Aires,
Argentina)
71)

20 November 2017

@ ICTP, Luigi Stasi Seminar Room

Condensed Matter and Statistical Physics Seminar: On Memory Kernel Master Equation
Speaker(s): Dariusz CHRUSCINSKI (Institute of Physics, Div. of Mathematical Physics, Nicolaus
Copernicus University, Torun, Poland)
72)

23 November 2017

@ ICTP, Luigi Stasi Seminar Room

ICTP Seminar Series in Condensed Matter and Statistical Physics - Water Interfaces:
Structure and Vibrational Spectroscopy from ab initio MD
Speaker(s): Marialore SULPIZI (Physics, Johannes Gutenberg University, Mainz, Germany)
73)

28 November 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Single Big Jump and Probability
Condensation in Correlated Random Walks: The Case of Lévy Lorentz Gas
Speaker(s): Alessandro VEZZANI (CNR - IMEM, Parma)
74)

28 November 2017

@ ICTP, Euler Lecture Room

Condensed Matter and Statistical Physics Seminar - Stabilizing Mott-Insulator States of
Light via Non-Markovian Reservoirs: Toward the Quantum Simulation of Zero
Temperature Physics in Optical Devices
Speaker(s): Jose' Rafael Eric LEBREUILLY (Univ. of Trento, Povo, Italy)
75)

5 December 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Floquet Systems-Ensembles and Order
Under Periodic Driving
Speaker(s): Achilleas LAZARIDES (MPI Complex Systems, Dresden, Germany)
76)

7 December 2017

@ ICTP, Luigi Stasi Seminar Room
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ICTP Seminar Series in Condensed Matter and Statistical Physics: Scaling Behaviour in
the Impurity and Periodically Driven Quantum Ising Model
Speaker(s): Tony J.G. APOLLARO (EAIFR & University of Rwanda, Kigali, Rwanda)
77)

12 December 2017

@ ICTP, Luigi Stasi Seminar Room

Joint ICTP/SISSA Statistical Physics Seminar: Effective Thermodynamics for a Marginal
Observer
Speaker(s): Matteo POLETTINI (Fac. des Sciences, de la Technologie et de la Communication,
Unit Physique et Materiaux, Universite' du Luxembourg)
78)

19 December 2017

@ SISSA, Via Bonomea room 128

Joint ICTP/SISSA Statistical Physics Seminar: to be announced
Speaker(s): Marco BAIESI (Dept. of Physics and Astronomy 'Galileo Galilei' University of Padua,
Italy)
Other Events:
1) CMSP Annual Meeting, 18 to 19 May 2017
2) Scientific exchange through workshops with University of Ljubljana, Slovenia
Participation in International Programmes:
In addition, CMSP scientist contributed to the organization or in committees of other
international conferences and workshops:
1)Workshop From static to dynamical gauge fields with ultracold atoms, Galileo Galilei
Institute, Florence (I), 22/05 - 23/06/2017
2)Workshop Quantum fluids of light, Cargese (Corsica) 8-12 May 2017
3)FISMAT 2017, October 1 - 5
4)Dissipative quantum chaos, Daejon 23-27 October 2017
5)Laboratory and Synchrotron X-ray Crystallography: Applications to Emerging Countries
Universitè Assane Seck de Ziguinchor, 20 Nov 2017 - 2 Dec 2017
6)24th Congress and General Assembly of the International Union of Crystallography
Hyderabad (India), 21 – 28 August 2017
(session convener)
7) 55th EHPRG
Poznan (Poland), 5-8 September 2017
(session convener)
Funding:
•
•
•
•
•
•
•
•
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ERC MODAPHYFRIST
Two ISCRA C grants at CINECA
ERC Starting grant
UNICREDIT
EU Grants QUIC, QUANTRA (MIUR)
CPU Hours from KAUST – Saudi Arabia.
National Science Foundation Grant No.PHY-1607611
Simons Foundation Award
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•

Google Faculty Award

Services
A. Scardicchio
Member of PhD evaluation panel, Universita' La Sapienza, Roma, Member of PhD committee,
SISSA, Trieste
M. Kiselev
Member of Editorial Board for Scientific Reports (Nature Group), Referee for APS journals
(PRL, PRB), Referee for ISF (Israeli Science Foundation), Extern Privat - Dozent (Adjunct
Professor) at Wuerzburg University, Germany, Referee for Journal of Statistical Physics
(JSTAT)
A. Hassanali
Panel committee for PA position in OWSD, Guest Teacher at International School of Trieste on
“Acid Base Chemistry in Water”
R. Gebauer
Coordinator of Renewable Energy initiative within the CMSP section, Coordinator, ICTP-SISSA
Master in High Performance Computing (MHPC), until April 2017, Member of the Editorial
Board, Solid State Communications (Elsevier), Member of Editorial Board, Scientific Reports
(Nature Springer)
R. Fazio
Head of CMSP Section
Editorial board Europhysics Letters, Editorial Board New Journal of Physics, Editorial board
Annalen der Physik, Reviewer for several funding agencies including ERC, National Science
Fundation (NSF), Stichting voor Fundamenteel Onderzoek der Materie (FOM), Austrian
Science Fund (FWF), Ikerbasque, CNRS-France, Slovak Research and Development Agency,
Israeli Science Foundation (ISF), Member of the selection committee of the SISSA-CM PhD,
Member of the selection committee of the SNS PhD, External reviewer in various PhD defenses,
Reviewer for Nature, Science, Phys. Rev. Lett., Phys Rev. B, Phys. Rev. A
S. Scandolo
Head, ICTP Scientific Programmes and Outreach, Liaison with Italian and Local Institutions,
Liaison with IAEA, Coordinator, Diploma Course in CM Physics, “Direttore Responsabile” of
newsletter “News from ICTP”, Member, Editorial Board, High Pressure Research, Taylor and
Francis, Member, Steering Committee, Psi-K European network, Reviewer for Nature, Phys.
Rev. Lett., Phys Rev. B, J. Chem. Phys., etc, Member of the selection committee of the SISSA-CM
PhD and of the PhD in Physics of ther Univ. of Trieste,Member, Advisory Board, Centre for
Science at Extreme Conditions (CSEC), Edinburgh, UK, Member, Executive Board, African
School Series on Electronic Structure Methods and Applications (ASESMA),
Chair, IUPAP Commission on Physics for Development
Staff and Long-Term Visitors, 2017
Permanent Scientific Staff Members
FAZIO, Rosario

(Italy), Section Coordinator

DALMONTE, Marcello

(Italy)

GEBAUER, Ralph

(Germany)

HASSANALI, Ali

(United Republic of Tanzania)
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KISELEV, Mikhail

(Russian Federation)

SCANDOLO, Sandro

(Italy)

SCARDICCHIO, Antonello

(Italy)

Scientific Consultants
LAIO, Alessandro

(Italy)

MUSSARDO, Giuseppe

(Italy)

SANTORO, Giuseppe

(Italy)

TOSATTI, Erio

(Italy)

Emeritus Scientist
KRAVSTOV, Vladimir

(Russian Federation/Italy)

Distinguished Staff Associate
ALTSHULER, Boris

(U.S.A.)

Research Staff Associate
NERSESYAN, Alexander

(Georgia)

Collaborators:
DA SILVA, Alessandro

(Italy)

SELLITTO, Mauro

(Italy)

Long-Term Visiting Scientists/Boltzman Senior Fellows
GOOLD, John

(Ireland)

SERIANI, Nicola

(Italy)

Post-doctoral Fellows
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ANSARI, Narjes

Islamic Republic of Iran

BISWAS, Sananda

India

BROVKO, Oleg

Russian Federation

FAYE, Jean-Paul

Senegal

IEMINI, Fernando

Brazil

MAIMBOURG, Thibaud

France

MENDES SANTOS, Tiago

Brazil

PARAFILO, Anton

Ukraine

POLI, Emiliano

Italy

RUSSOMANNO, Angel

Italy

ULMAN, Kanchan Ajit

India

VARMA, Vipin

India
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Ph.D and Master Students
ANZA, Fabio

Italy

BELLITTI, Matteo

Italy

BRENES, Marlon

Costa Rica

GIUDICI, Giuliano

Italy

INACK, Estelle

Rep. of Cameroon

KARKI, Deepak

Nepal

MOHAMED, Fatema Yahya

Rep. Sudan

MOITRA, Saranyo

India

MOSSI, Gianni

Italy

NOTARNICOLA, Simone

Italy

PAPPALARDI, Silva

Italy

PAROLINI, Tommaso

Italy

PICCINNIO, Alessandro

Italy

QAISRANI, Muhammad

Pakistan

RINALDI, Matteo

Italy

RUSISHVILI, Mariami

Georgia

SURACE, Federica

Italy

TRAN DUNG Nguyen

Vietnam

Visiting Scientists
BONINSEGNI, Massimo

Italy

CRESPO HERANNDEZ, Yavier

Cuba

GRISANTI, Luca

Italy

JAMSHIDI FARSANI, Marzie

Iran
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nanotubes: new chiral vector in hybrid metal-oxide imogolite nanotubes.” Journal of
American Chemical Society.
Privitera, L.; Russomanno, A.; Citro, R.; Santoro, G.E.; Non-adiabatic breaking of
topological pumping. arXiv: 1709.08457, submitted to Physical Review Letters
Abass, S. A. H.; Seriani, N. 2017. Structural and electronic properties of Na2Ti3O7 and
H2Ti3O7. Phys. Status Solidi B
Corva, M.; Ferrari, A.; Rinaldi, M.; Feng, Z.; Roiaz, M.; Rameshan, C.; Rupprechter, G.;
Pastore, G.; Comelli, G.; Seriani, N.; Vesselli, E. 2017. Vibrational fingerprint of localized
spin excitons in a 2D metalorganic crystal. Nat. Commun.
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MATHEMATICS
The ICTP Mathematics section continues to do well.
Our postdoc hiring remains succesful. At the moment half of them (three) are female. They are
all very involved with the functioning of the section. They provide tutorials for the Diploma
and help with the organization of seminars. They have been more energetic in this regard this
year than in the past, giving an extra boost to the whole section. Jose Ramon Padilla has now
spent a year as a postdoc with us. Jose is in his early 20’s, got his PhD in IMPA in Brasil and is
the fourth person from Honduras to ever recieve a doctorate in Mathematics. He will be leaving
at the end of the summer to take a position of assistant professor in UCLA in the US.
The Basic Notions Seminar series is going strong. We have asked a number of our ICTP
colleagues to give talks in their subject, with the goal of having the Mathematics section
members aware of what is going on in other parts of the bulding. The response to these
requests has been uniformly positive and so it would seem is the response from the audiences,
which includes the Diploma students. The lectures are recorded and uploaded to the section
youtube channel. Both the youtube channel and the facebook page of the section appear to have
a fairly wide reach around the world.
We have strived to maintain or star anew connections to various other people and
organizations involved with Mathematics in the developing world.
We continue our collaboration with the consortium EAUMP of five East African Universities coorganizing a school in Kigali, Rwanda. The main European person in charge is Balazs Szendroi
from Oxford University; it is a well functioning partnership. We plan to continue co-organizing
such schools each summer. For July 2018 we have a school in Tanzania in homological algebra.
Our former postdoc Tarig Abdelgadir from Sudan is one of the organizers. He is in fact
returning to ICTP next Fall and will help with various aspects of the section, particularly with
the Diploma program.
Our ongoing collaboration with CIMPA continues but we are revising the precise details. In
2018 we co-organize a AGRA III (arithmetic, groups and analysis) in Cordoba, Argentina. We
also co-organized AGRA II in Cusco, Peru. This series of schools was initiated by H. Helfgott a
peruvian mathematician now at the University of Gottingen.
We have a new edition of the "research in pairs" program with INDAM via the University of
Trieste node. This program is inspired by the original such program at MFO Oberwolfach in
Germany. A small number of groups or individuals from developing countries will be selected
to visit an Italian institution to work on a collaborative project. The costs are shared equally by
INDAM and ICTP. The applications are typically strong and we hope to increase the budget and
hence the reach of the program in the future. We are in conversation with MUIR on this topic.
We feel the program plays an important role not quite covered by existing ICTP programs in
Mathematics.
Don Zagier (one of the directors of the Max Planck Institute for Mathematics in Bonn) spent
the usual period of time at ICTP in 2017 as Distinguished staff associate. Perhaps more than
ever this visit made it clear how important his contribution to the section is. Besides his now
standard and well-attended graduate course at SISSA he interacted with numerous people at
ICTP, brought along visitors and collaborators and overall enhanced the energy and research
level of the section.
Sasha Beilinson of the Unversity of Chicago, recent winner with Drinfeld of the Wolf prize,
visited the section as he has every year for the past few years. His help with postdocs is always
appreciated.
We continue to co-organize the Campionato Matematico del Mediterraneo taking place every
summer. This activity is a joint venture of INDAM, MUIR and ICTP and brings to Rome or ICTP
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teams of two boys and two girls (plus a chaperon) for a Mathematics competition. All 22
countries of the Mediterranean are invited to participate. ICTP helps finance the participation
of countries from countries on the African side.
We are proud to have four strong female mathematicians as Simons Associates: Carolina
Araujo (IMPA, Brasil), Alicia Dickenstein (UBA, Argentina), Jana Rodriguez Hertz (Univ. de la
Republica, Uruguay) and Elisabeth Gasparim (Univ. de Antofagasta, Chile).
We continue to administer the selection and award of the Ramanujan Prize for a
mathematician under the age of 45 from a developing country through an agreement with IMU
and DST from India.
Finally, we should point out that, as ever, the section has the great fortune to have two
wonderful secretaries Mabilo Koutou (full time) and Margherita Di Giovannantonio (part time)
without whom we would not have been able to achieve any of the above.
Visitors
There was a total of 65 visitors (12 female and 53 male) to the section in 2017 from 25
countries (Argentina, Brazil, Bulgaria, Chile, Colombia, Ecuador, France, Gabon, Germany,
Greece, Guatemala, Hungary, Ireland, Italy, Japan, Mexico, Nigeria, Portugal, Russia, South
Africa, Switzerland, Tunisia, Turkey, USA, Uruguay.
Courses
1. Shehryar Sikander: course on "Introduction to arithmetic of curves and surfaces" April
2017.
2. Don B. Zagier: series of Lectures on "Vertex algebras and modular forms" Oct/Nov/Dec
2017.
3. Don B. Zagier: course on "Knot invariants, units, K-theory and modular forms"
December 2017
4. Atish Dabholkar: courses on "Quantum black holes for mathematicians" Nov/Dec. 2017
Seminars (over 30)
Basic Notions Seminars
1. Quiver Moduli, Markus Reineke (Ruhr University of Bochum, Germany))
2. An introduction to optimal transport, Nicola Gigli (SISSA)
3. The many aspects of hyperbolic volume, Ruth Kellerhals (Univ. of Fribourg,
Switzerland)
4. Using a computer as a microscope to understand the inner working of materials, Ralph
Gebauer (ICTP)
5. The Riemann hypothesis: a million-dollar mystery, Emmanuel Carneiro (IMPA, Brazil)
6. What are the Betti numbers of a manifold, Bon B. Zagier (MPI, Bonn/ICTP)
7. ModulTopological matter: why and for what is topology used to describe real and
artificial materials, Marcello Dalmonte (ICTP)
Training
At ICTP
Noncommutative Geometry and Applications | (smr 3172) (27 February - 3 March 2017)
Organizer(s): Michel Boileau, Richard Canary, Bruno Martelli, Maryam Mirzakhani, Alan Reid,
ICTP Local Organizer: Fernando Rodriguez Villegas (ICTP)
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Co-sponsor(s): Universita' di Trieste, Universita' di Roma Tor Vergata, INdAM, SISSA, GREFI
GENCO, Laboratorio Ypatia delle Scienze Matematiche, NSF Network GEAR, Indo-European
Collaboration on Moduli Spaces
Advanced School & Workshop on Nonlocal Partial Differential Equations and
Applications to Geometry, Physics and Probability | (smr 3118) (22 May - 2 June 2017)
Organizer(s): Luis Caffarelli (University of Texas at Austin), Eric Carlen (Rutgers University),
Guido De Philippis (SISSA, Trieste), Irene Gamba (University of Texas at Austin), Local
Organizer: Francesco Maggi
Co-sponsor(s): NSF-RNMS (Ki-Net) at University of Texas at Austin, MIUR SIR-grant
Joint ICTP-CIMPA School on Artin L-functions, Artin's Primitive Roots Conjecture and
Applications | (smr 3121) 29 May - 9 June 2017
Organizer(s): Emre Alkan (Koc University), Ayhan Dil (Local Officer in Turkey) (Akdeniz
University), Ayhan Gunyadin (Mimar Sinan University), Ali Ozgur Kisisel (Middle East
Technical University), Ekin Ozman (Bogazici University), Cihan Pehlivan (Koc University), ICTP
Scientific Contact: Fernando Rodriguez Villegas
Co-sponsor(s): CIMPA, Nesin Matematik Köyü
Workshop on Hyperbolic Dynamics | (smr 3126) (19 - 23 June 2017)
Organizer(s): Dmitry Dolgopyat (University of Maryland), Federico Rodriguez-Hertz (Penn
State), Omri Sarig (Weizmann Institute), Local Organizer: Stefano Luzzatto
Advanced School and Workshop on Arithmetic of Hyperelliptic Curves | (smr 3175) (28
August - 8 September 2017)
Organizer(s): Tim Dokchitser (University of Bristol), Vladimir Dokchitser (King's College
London), Local Organiser: Fernando Rodriguez Villegas
Co-sponsors: EPSRC (Engineering and Physical Sciences Research Council)
Workshop on Arithmetic of Hyperelliptic Curves | (smr 3144) (4 - 8 September 2017)
Organizer(s): Tim Dokchitser (University of Bristol), Vladimir Dokchitser (King's College
London), Local Organiser: Fernando Rodriguez Villegas
Cosponsor(s): EPSRC (Engineering and Physical Sciences Research Council)
Outside ICTP (7)
Joint ICTP-CIMPA School: Théorie Algébrique des Nombres et Applications notamment
en Cryptographie | (smr 3112) (10 - 22 April 2017)
Abidjan, Cote d'Ivoire
Organizer(s): Michel WALDSCHMIDT (Paris 6), Alain TOGBE (Purdue North Central
University), François Emmanuel TANOE (Cote d'Ivoire), Francesco Pappalardi (Roma Tre),
Adriana Salerno (Bates College)
ICTP Scientific Contact: Stefano Luzzatto
Co-sponsor(s): AUF, CIMPA, CROU, ESATIC, IMU-CDC, Université Félix-Houphouët-Boigny,
District Autonome d'Abidjan, Number Theory Foundation
School and Workshop on Geometry and Physics of Moduli Spaces (20 - 31 March, 2017)
part I
Indian Institute of Science, Bangalore, India
Organizers: Steven Bradlow (University of Illinois), Oscar García-Prada (ICMAT, Madrid,
Spain), Gadadhar Misra (IISc, Bangalore, India), Xenia de la Ossa (Oxford, UK), Fernando
Rodriguez Villegas (ICTP, Trieste)
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Cosponsor(s): Indian Institute of Science, GEAR, European Commission
SWAGP2017 School and Workshop in Algebraic Geometry and Physics (SISSA)
SISSA, Trieste, 19 - 23 June
Scientific Committee: U. Bruzzo (SISSA, Italy), F. Rodríguez Villegas (ICTP, Italy), F. Sala (Kavli
IPMU, Tokyo, Japan), J. Stoppa (SISSA, Italy)
Organizing Committee: U. Bruzzo, F. Sala, J. Scalise (SISSA, Italy)
co-sponsors: INdAM, ERC (European Research Council)
ICTP-EAUMP School on Modern Functional Analysis | (smr 3133) (19 June - 7 July 2017)
Nairobi, Kenya
Organizer(s): ames Katende (University of Nairobi), Claudio Arezzo (ICTP), David Seifert
(University of Oxford), Balazs Szendroi (University of Oxford),
ICTP Scientific Contact: Claudio Arezzo
Co-sponsor(s): University of Nairobi, Uppsala University, London Mathematical Society,
EAUMP (East Africa Universities Mathematics Programme)
Mediterranean Youth Mathematical Championship 2017 (Roma Tre University, Rome) (smr 3171) (19 - 22 July 2017)
Rome, Italy
Organizer(s): Ministero dell'Istruzione dell'Università e della Ricerca, Istituto Nazionale di Alta
Matematica, Unione Matematica Italiana, Abdus Salam International Centre for Theoretical
Physics, Università degli Studi Internazionali di Roma, Piano nazionale Lauree Scientifiche,
Sapienza Università di Roma, Università degli Studi Roma Tre, Università degli Studi di Roma
Tor Vergata
Co-sponsors: INdAM, MIUR, UNINT, Unione Matematica Italiana, PLS, Roma Tre
Third Latin American School on Algebraic Geometry and Applications | (smr 3138) (28
August - 8 September 2017)
Guanajuato - Mexico
Organizer(s): Javier Elizondo Huerta (Instituto de Matematicas de la UNAM), Jawad Snoussi
(Instituto de Matematicas de la UNAM), Pedro Luis del Angel Rodríguez (Centro de
Investigacion en Matematicas A.C.), Xavier Gómez-Mont Avalos (Centro de Investigacion en
Matematicas A.C.), Mark Spivakovsky (Universite de Toulouse Paul Sabatier), Jose Antonio
Seade Kuri (Instituto de Matematicas de la UNAM)
ICTP Scientific Contact: Lothar Goettsche
Cosponsor(s): CONACYT, CIMAT, MCTP, Instituto de Matemáticas - UNAM
School and Workshop on Geometry and Physics of Moduli Spaces) | (smr 3100) (11 - 15
December 2017) part II
New Delhi - India
Organizer(s): Steven Bradlow (University of Illinois, Urbana IL, USA), Xenia de la Ossa
(University of Oxford, Oxford, UK), Oscar Gracía-Prada (ICMAT, Madrid, Spain), Gadadhar
Misra (IISc, Bangalore, India), Fernando Rodriguez Villegas (ICTP, Trieste, Italy), Vasudevan
Srinivas (TIFR, Mumbai, India), ICTP Scientific Contact: Lothar Goettsche
Cosponsor(s): Indian Institute of Science, Geometric Structures and Representation Varieties,
European Commission
Staff and Long-Term Visitors
Professional Staff
Claudio Arezzo (Italy)
Lothar Göttsche (Germany)

Postdoctoral Fellows
Oliver James Butterley (UK)
Matías Gonzalo Delgadino (Argentina)
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Stefano Luzzatto (Italy)
Francesco Maggi (Italy)
Fernando Rodriguez Villegas (Argentina)
Distinguished Staff Associate
Don B. Zagier (USA)
Consultants
Giovanni Bellettini (Italy)
Francesco Pappalardi (Italy)
Diploma Tutors
Adriana Sofer (USA)
Senior Postdoctoral Fellow
Luca Fabrizio DiCerbo (Italy)

Kirilov George Dimitrov (Bulgaria)
Victoria Cantoral-Farfan (Mexico)
Karen Corrales Escalona (Chile)
José Ramón Madrid Padilla (Honduras)
Danilo Radchenko (Ukraine)
Shehryar Sikander (Pakistan)
Lucia Dora Simonelli (USA)
ICTP/SISSA joint PhD programme
Rizal Afgani (Indonesia)
Alaa Elshorbagy (Egypt)
Antony Blanc (France)
Shohruh Holmatov (Uzbekistan)
William Daniel Montoya Catano(Colombia)
Dhyan Aranha (USA)
Runako Abdalla Williams (Bahamas)
Long-term Visiting Scientist
Khadim Mbacke War (Senegal)

Funding
ICTP is an external participant for three separate EPSRC grants in the UK.
The first is at Univ. of Warwick, reference EP/K034383/1, value £2,246,114. The advanced
school and workshop at ICTP last September on L-functions and Modular Forms was co-funded
by this grant.
The second EPSRC grant EP/M016838/1 at the University of Bristol, value £606,414. The grant
will support exchange of visitors and the organization of an advanced school and workshop.
Starting on 1 September 2016 a third EPSRC grant will be active at Imperial College London
(reference EP/N03189X/1, value £2,171,099).
Publications
Lothar Göttsche
Journal articles
Lothar Goettsche, Yuan Yao, Generating functions for K-theoretic Donaldson invariants and
Le Potier’s strange duality, to appear in Journal of Algebraic Geometry.
Lothar Goettsche, Verlinde type formulas for rational surfaces, to appear in Journal of the
European Mathematical Society.
Lothar Goettsche, Franziska Schroeter, Refined Broccoli invariants, to appear in Journal of
Algebraic Geometry
Journal articles under consideration
Lothar Goettsche, Martijn Kool, Virtual refinements of the Vafa-Witten formula
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Stefano Luzzatto
Journal articles
S. Luzzatto, S. Tureli, K. M. War. Integrability of dominated decompositions on three
dimensional manifolds Ergodic Theory & Dynamical Systems, 37, no. 2 (2017) 606-620
V. Climenhaga, S. Luzzatto, Y. Pesin. The geometric approach for constructing Sinai-RuelleBowen measures Journal of Statistical Physics, 27 (2017), no. 3-4, 467-493
Alves, J.F.; Dias, C.L.; Luzzatto, S. Pinheiro, V. SRB measures for partially hyperbolic systems
whose central direction is weakly expanding. Journal of the European Mathematical Society
19 (2017) no. 10, 2911-2946
Articles in print (journal articles and conference proceedings)
S. Luzzatto, S. Tureli, K. M. War. Integrability of continuous bundles. Journal für die reine und
angewandte Mathematik (Crelle's Journal)
Francesco Maggi
Journal articles
Carlen, Eric; Maggi, Francesco. Stability for the Brunn-Minkowski and Riesz rearrangement
inequalities, with applications to Gaussian concentration and finite range non-local
isoperimetry. (2017) Canad. J. Math. 69, 1036-1063. Preprint arXiv:1507.03454.
Maggi, Francesco; Neumayer, Robin. A bridge between Sobolev and Escobar inequalities and
beyond (2017) J. Funct. Anal. 273(6), 2070-2106. Preprint arXiv:1609.02346
Krummel, Brian; Maggi, Francesco. Isoperimetry with upper mean curvature bounds and
sharp stability estimates (2017) Calc. Var. PDE. 56(2), Paper no. 53, 43 pp. Preprint
arXiv:1606.00490
Ciraolo, Giulio; Maggi, Francesco. On the shape of compact hypersurfaces with almost
constant mean curvature (2017) Comm. Pure Appl. Math. 70(4), 665-716. Preprint
arXiv:1503.06674.
Colombo, Maria; Maggi, Francesco. Existence and almost everywhere regularity of
isoperimetric clusters for fractional perimeters (2017) Nonlinear Anal. 153, 243-274.
Preprint arXiv:1605.05641
Leonardi, Gian Paolo; Maggi, Francesco (2017) Improved convergence theorems for bubble
clusters. II. The three-dimensional case. Indiana Univ. Math. J. 66(2), 559-608. Preprint
arXiv:1505.06709.
De Lellis, Camillo; Ghiraldin, Francesco; Maggi, Francesco (2017) A direct approach to
Plateau's problem. J. Eur. Math. Soc. (JEMS) 19(8), 2219-2240. Preprint arXiv:1408.4047.
Cagnetti, Filippo; Colombo, Maria; De Philippis, Guido; Maggi Francesco (2017) Essential
connectedness and the rigidity problem for Gaussian symmetrization. J. Eur. Math. Soc.
(JEMS) 19(2) 395-439. Preprint arXiv:1304.4527.
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De Philippis, Guido; Maggi, Francesco (2017). Dimensional estimates for singular sets in
geometric variational problems with free boundaries. J. Reine Angew. Math. (Crelle's Journal),
725, 217-234. Preprint arXiv:1407.4834.
Articles in print (journal articles and conference proceedings)
Cavalletti, Fabio; Maggi, Francesco; Mondino, Andrea. Rigidity for critical points in the LévyGromov inequality. Accepted on Mathematische Zeitschrift. Preprint arXiv:1612.04119
Figalli, Alessio; Maggi, Francesco; Mooney, Connor. The sharp quantitative Euclidean
concentration inequality. Accepted on Cambridge Journal of Mathematics. Preprint
arXiv:1601.04100v2
Dipierro, Serena; Maggi, Francesco; Valdinoci, Enrico. Asymptotic expansions of the contact
angle in nonlocal capillarity problems. Accepted on Journal of Nonlinear Science. Preprint
arXiv:1610.00075
Maggi, Francesco; Valdinoci, Enrico. Capillarity problems with nonlocal surface tension
energies. Accepted on Comm. PDE. Preprint arXiv:1606.08610
Ciraolo, Giulio; Figalli, Alessio; Maggi, Francesco. A quantitative analysis of metrics in R^n
with almost constant positive scalar curvature, with applications to fast diffusion flows.
Accepted on Int. Math. Res. Not. IMRN Preprint arXiv:1602.01916
Cicalese, Marco; Leonardi, Gian Paolo; Maggi, Francesco. Sharp stability inequalities for
planar double bubbles. Accepted on Interfaces Free Bound. Preprint arXiv:1211.3698
Ciraolo, Giulio; Figalli, Alessio; Maggi, Francesco; Novaga, Matteo. Rigidity and sharp stability
estimates for hypersurfaces with constant and almost-constant nonlocal mean curvature.
Accepted on Journal für die reine und angewandte Mathematik (Crelle's Journal). Preprint
arXiv:1503.00653.
Journal articles under consideration
Delgadino, Matias; Maggi, Francesco. Alexandrov's theorem revisited, Preprint
arXiv:1711.07690
Cavalletti, Fabio; Maggi, Francesco; Mondino, Andrea. Quantitative isoperimetry à la Lévy
Gromov, Preprint arXiv:1707.04326
Delgadino, Matias; Maggi, Francesco; Mihaila, Cornelia; Neumayer, Robin, Bubbling with L2
almost constant mean curvature and an Alexandrov-type theorem for crystals. Preprint
arXiv:1705.10117
Fernando Villegas
Journal articles
(with E. Carlsson) Vertex operators and character varieties, arXiv:1603.09267v1 Advances in
Mathematics (to appear)
(with P. Gunnels and E. Letellier) Torus orbits on homogeneous varieties and Kac
polynomials of supernova quivers arXiv:1309.0545v1 Mathematische Zeitschrift (to appear)
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(with David Roberts) Hypergeometric supercongruences. In book series, MAThematical
Research Institute (MATRIX), University of Melbourne
p-adic hypergeometrics. In book series, MAThematical Research Institute (MATRIX),
University of Melbourne
Journal articles under consideration
(with Danylo Radchenko) Goursat rigid local systems of rank four
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EARTH SYSTEM PHYSICS SECTION (ESP)
The ESP section conducts research and organizes educational and outreach activities in
both fluid (atmosphere and ocean) and solid Earth Sciences. Multiple research lines are
conducted in the section, hereafter referred to as: Anthropogenic Climate Change (ACC),
Natural Climate Variability and Predictability (NCVP), Climate Impacts (CI), Aerosols,
Atmospheric Chemistry and Climate (AACC), Oceanography (OCE) and Solid Earth
Geophysics (SEG). The ESP section currently includes 6 scientific staff members, F. Giorgi,
F. Kucharski, K. Aoudia, A. Tompkins, E. Coppola and R. Farneti, one software engineer (PA,
G. Giuliani), one consultant (Solidoro from OGS), two staff associates (J. Shukla and I.S.
Kang) and additional 15-20 members on term contracts (post-doctoral fellows and long
term scientific visitors).
In 2017 F. Solmon, after one year of leave of absence, left the ICTP. His position is currently
being re-advertized and it is expected to be filled during 2018. For this reason, many
activities in the AACC area were interrupted and thus an update on this research line is not
presented in this report. Concerning external funding, which is an important component of
the ESP budget, after a couple of years of difficulties in obtaing such funding, during 2017
several externally-funded grants were approved, most noticeably a large EU project on
convection-permitting modeling and research contracts with Allianz and ENEL. In addition,
a Marie Curie fellowship was awarded to a post-doctoral fellow of the section (Susanna
Strada). These developments are enabling the section to substantially grow in terms of
post-doctoral and visiting fellowships. In this regard, S. Henningtsen provides muchneeded administrative support to the section for external grants.
The ESP research lines can be briefly described as follows:
The ACC research line aims at improving the understanding of anthropogenic climate
change. Within this area, the section investigates the global and regional climate response
to increased atmospheric greenhouse gas concentrations and the effects of land use
modifications. These issues are addressed with a range of modeling tools, the central one
being the regional climate modeling system RegCM (currently version RegCM4), which has
been developed for over a decade and is maintained for community use. The ESP section
also coordinates the Regional Climate Research NETwork, or RegCNET, a network of
scientists mostly from developing countries involved in regional climate research, which
includes more than 800 participants.
The NCVP research line focuses on fundamental research on natural climate variability and
predictability at temporal scales from intra-seasonal/seasonal to multi-year/multidecadal. Particular attention is devoted to tropical variability processes, such as the ElNino Southern Oscillation (ENSO), the Madden-Julian Oscillation (MJO) and the monsoon
systems, and how they interact with extratropical variability and flow regimes (e.g. the
North Atlantic Oscillation, or NAO). To study climate variability and predictability, the
section utilizes a range of modeling and observational tools and products (e.g. the SPEEDY
intermediate complexity global model and ECHAM5 global climate model). Activities in this
area also focus on physical process studies, such as for clouds and tropical convection.
The CI research line investigates the effects of climate variability and anthropogenic
climate change on human activities and natural ecosystems. In particular, currently the
focus is on human health, agricultural productivity, water resources and forest response.
The issue of climate impacts is addressed via the use of different impact models: the
hydrological model CHYM, the crop model GLAM, the malaria model VECTRI and the forest
model FOREST-SAGE. These impact models take as input climate information and can be
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used for a wide variety of applications and regional settings, from studies of disease
outbursts to the investigation of the hydrological effects of long term climate change. They
are also made available for use by the outside scientific community.
The AACC research line investigates the interactions between atmospheric aerosols, air
quality and climate, including pollutants of both anthropogenic and natural sources. This
is accomplished through the development and use of coupled climate/aerosol/chemistry
models, with particular emphasis on the regional scale. This research line also aims at a
better understanding of the Earth’s bio-geochemical cycles and how they are affected by
and influence global and regional environmental changes.
The Oceanography (OCE) research line is devoted to understanding the role played by the
ocean in the mechanisms behind natural variability and predictability of the climate system
at interannual, decadal and centennial time scales, and how this might change under future
climate conditions. A special interest is placed on the role played by the ocean in shaping
the earth’s climate, in both present and future climate conditions, with a close collaboration
with NCVP activities. To carry out its research, OCE uses theory, a hierarchy of physical
ocean models at both global and regional scales and their coupling with global and regional
atmospheric models. Research interests span a wide range of topics, from the low
frequency variability of the global meridional overturning circulation, to the energy
transport in the climate system, tropical-extratropical interactions and regional ocean
studies. In collaboration with C. Solidoro of OGS (consultant), this line also carries out
research on marine biogeochemistry modeling.
The solid-Earth Geophysics research line investigates the way earthquake faults develop
in time and how the Earth Interior deforms. It relies on geophysical methods blending
space geodesy, seismology and tectonics, tied through realistic physical numerical
modeling using High Performance Computing. This contributes to the physical
understanding of the length and time scales of active deformation processes and to a more
realistic assessment of the earthquake hazard. Specifically, we study the following topics:
• Mechanics of earthquakes and faulting
• Structure and rheology of the lithosphere in active earthquake and volcanic regions
• Physics of transient deformation
• Active tectonics and earthquake hazard
Specific Research Activities during 2017
A. Anthropogenic Climate Change (ACC; Giorgi, Coppola, Giuliani + post-docs and
visitors)
A1. Regional climate modeling (Giorgi, Coppola, Farneti, Giuliani + post-docs and
visitors) Development work on the ESP regional climate model RegCM4 has continued
mostly in two directions. The first is the further test and development of a non-hydrostatic
version of the model, based on the MM5 dynamical core. This version, called RegCM4-NH, is
now fully functioning and can reach horizontal resolutions of a few km. It is being used
withing the context of a CORDEX Flagship Pilot Study initiative on convection permitting
modeling and in the EUCP European project. Figure A1 shows an example of the performance
of an ensemble of convection permitting models, including the RegCM4-NH, in simulating a
strong rain event over a pan-Alpine domain.
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Figure A1: Total precipitation during the intense event of 25-29 October 2012 (units of mm/day). Upper panel:
Observations; Lower panel: Multi-model ensemble average (23 convection permitting models, including RegCM4NH).

A2 Applications, including the international CORDEX program (Coppola, Giorgi, Giuliani
+ post-docs and visitors)
The RegCM modeling community continues to be heavily involved in the COordinated Regional
Downscaling EXperiment (CORDEX), in which the ICTP plays in fact a major role (Giorgi is cochair of the CORDEX Scientific Advisory Team; Coppola is the co-coordinator of the MEDCORDEX program). The main application project currently under way consists of the
production of a consistent set of 21st century climate projections at 25 km resolution over a
set of 10 domains covering most areas of the world under a high end (RCP8.5) and a low end
(RCP2.6) greenhouse gas concentration scenario. This is a major effort which is being
conducted in collaboration with institutes in the USA, China, India, Africa, South-east Asia,
South America and Central America. This project is expected to constitute a strong input into
the next report of the Intergovernmental Panel on Climate Change (IPCC).
B. Natural Climate Variability and Predictability (NCVP; Kucharski, Farneti, Tompkins +
post-docs and visitors)
B1 Interannual to decadal variability of the tropical ocean-atmosphere system
(Kucharski, Farneti, Molteni, Kang+ collaborators)
In 2017, the main reseach focus was on mechnisms for regional tropical rainfall responses to
localized equatorial sea surface temperature (SST) perturbations. For this purpose the
ICTPAGCM was configured in an aquaplanet setting, and SST perturbations were added in
order to model the atmospheric responses (Figure B1;Hamouda and Kucharski, 2018,
submitted). Aquaplanet settings have the advantage of removing several processes (e.g.
atmosphere-land surface interactions) that make the interpretation of the adjustments of the
atmosphere to a heating anomaly more difficult to interpret, while the basic dynamics
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adjustment mechnisms are still present. This analysis was performed within a ICTP/ESP
diploma thesis (by Mostafa Hamouda), and continued during a short research visit of Mostafa
afterwards. The results showed that the atmospheric resposes to an equatorial SST anomaly
may be interpreted to a first order as a Gill-type response with Ekman pumping providing the
dominant mechanism for both, low-level vertical velocity and rainfall adjustments, while
upper-level divergence plays a significant but smaller role. Also the effects of adding warm
pools to the aquaplanet setting have been analysed, and it is shown that doppler shifts in the
equatorial Kelvin and Rossby wave propagation speeds are responsible for the modified
responses (Figure B2).
Research on the relationship of different monsoon systems with ENSO have also continued
(Kucharski and Abid (2017) and Abid and Kucharski, in press). It has been shown that ENSO
has a surprisingly strong impact on the southwestern Saudi Arabian summer circulation and
rainfall. This teleconnection is mainly driven by the upper-level convergence over the Indian
Ocean/Saudi Arabian region that compensates for the upper-level divergence in the eastern
Pacific in the warm phase of ENSO. The model used in this study is the King Abduzaliz
University (KAU)AGCM. Assessments of the KAUAGCM showed in particular that El Nino
related droughts are more predictable than La Nina induced floods. In general, the ability to
represent this teleconnection is encouraging for drought and flood prediction in the Arabian
Peninsula. The ENSO teleconnection with the South Asian monsoon is a classical topic of
climate research, but has been reviewed by Kucharski and Abid (2017), and in this region it is
found that the effect of upper-level convergence in case of the positive ENSO phase in
interfering with the upper-level and low-level streamfunction and the resulting Ekman
pumping responses in the recent period (1980 to 2015). This could contribute the the recently
observed weakening of the ENSO-Indian monsoon relationship and also partially explain the
models' difficulties to reproduce this relationship.

Figure B1. a) Mean SST distrunution in aquaplanet setting, b) SST perturbation. Units are K.
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Figure B2. Power spectral densities for a) eastern warm pool and b) western warm pool location.

B2 Clouds and convective processes. (Tompkins + collaborators)
Members of the Earth system physics section serve on various panels and committees,
including the scientific council of the West African Science Service Center on Climate Change
and Adapted Land Use (WASCAL) and the World Climate Research Programme’s (WCRP)
Working Group on Subseasonal to Interdecadal Prediction (WGSIP). The latter working group
sponsors a number of projects, one of which is called the Climate-System Historical Forecasting
Project (CHFP), which aims to collect together an open access, comprehensive database of all
the world’s main forecasting centre historical seasonal climate forecasts. The database
represents an important resource for research and teaching for scientists around the globe,
and ICTP lead a publication in the Bulletin of the American Meteorological Society that
described the resource, its sustainability and showed example analyses using the forecasts.
For example, Figure B3 shows the ability of the multi-model ensemble to reproduce the
precipitation differences between El Niño and La Niña years. The paper will serve as an
important reference point and advertisement for this important database.
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Figure B3: Left panels show observed differences between El Niño and La Niña years for the June-August (JJA,
upper) and December-February (DJF, lower) periods compared to the CHFP seasonal forecasts ensemble (right
column) initialized at the start of June (upper) and December (lower). Figure reproduce with permission from
Tompkins et al. (2017) BAMS, https://doi.org/10.1175/BAMS--D--16--0209.1, copyright American Meteorological
Society.

C. Climate Impacts (CI; Tompkins, Coppola + post-docs and visitors)
C1. Climate impacts on health (Tompkins + post-docs and visitors)
Research has focused on how climate may impact health in the past, the present and the future.
One undertaking that was recently published in Geospatial Health attempted to determine if
climate could be connected to malaria outbreaks in early to mid 20th century Uganda. The
country was a British protectorate at this time, and the health officer of the period was tasked
with producing a summary of the health of the nation each year, which included detailed
statistics on suspected malaria cases at the district level for most of the period. The reports
often attempted to provide reasons for the variations observed, and these were sometimes
associated with engineering projects or population movements, and occasionally with
observed climate anomalies, usually in the form of enhanced rainfall.
The study first located these reports in the archives in London, and attempted to summarize
the evolution of cases, accounting for changes in the reporting methods and district boundaries
during the period. Then the sparse early 20th century climate records, with innovative
methods employed to fill missing data, were used to drive a model for malaria transmission for
the period 1926 to 1960 (see Figure C1). The resulting ensembles of simulations produced
several periods of enhanced transmission that appeared to match the observed data, indicating
that climate was a strong driver of these anomalies, especially in the early 1930s. Interestingly,
the model produced very large anomalies in the early 1940s (42/43) which were not
corroborated by the written records. However, further investigation into the archival and
published records showed that these years were subject to large outbreaks in the highlands
areas just over the border in neighboring Kenya and Tanzania. Thus it is highly likely that the
strong ENSO-driven warming that occurred at this time did lead to highland malaria outbreaks
in Uganda, but that these outbreaks were missed by the scant and disrupted reporting process
during the war years. Another point of interest is that climate drove a strong upward trend in
cases in the late 1950s, just prior to the large-scale efforts of eradication that started in the
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1960s. This highlighted the need to account for climate variations and trends when assessing
the impacts of intervention campaigns.

Figure C1: Historical annual mean climate data for 5 stations used to simulate malaria in Uganda. The relatively
warm early 1930s seems to produce higher than usual malaria cases in the data and simulations, although the yearto-year match was poor. In 1941, weather was both warmer and wetter, and the model simulated high malaria
cases. These were corroborated by outbreaks observed in nearby highland areas in Tanzania and Kenya, even if the
data in Uganda failed to show any anomaly, possibly due to the disruption during war years (the health reports were
very sparse during the period 1940 to 1945). The warmer late 1950s lead to a strong increase in malaria, which was
also partly driven by an increase in the number of rainy days (more frequent, less intense rainfall drives increased
vector densities and transmission). Figure adapted from Tompkins et al. (2016) Geospatial Health.

Other research involved the use of machine-learning techniques to assess the impact of model,
initial condition and driving climate uncertainty on the health outcome of malaria simulations
in the Africa highlands. This work with done in collaboration with IRI and demonstrated how
in highland areas, the uncertainty in temperature, due to heterogeneous land cover and spatial
changes in height over complex topography, could outweigh the uncertainty due to the model
parameter settings. This is an important finding, as it is often assumed that errors and biases
in the representation of biological processes in mathematical models of disease dominate other
sources of uncertainty, with climate observation representative errors often overlooked
altogether (see Figure C2). This work will help prioritize the focus on reducing errors when
modeling the impacts of climate change on health via vector-borne diseases.
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t o errors and uncert aint ies.

Figure C2: Schematic showing the contributions to uncertainty when simulating health impacts. Climate can be
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The project involves running the CHYM hydrology model driven by precipitation data (either
observed or model derived) to calculate river discharge. This is in turn fed into the LISFLOODACC hydraulic model to produce flood area maps (Figure C3).

on August 2016 : Tompkins and Thomson
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Figure C3. Workflow of the methodology used to produce flood risk maps based on the use of a climate-hydrology
and hydraulic model chain.

An example of flood risk map for different return times over the upper Po river basin obtained
from data for the period 2001-2015 is shown in Figure C4.

Figure C4. Example of flood map (return period) for the upper Po river basin derived from CHyM hydrological
model and the LISFLOOD-ACC hydraulic model.

D. Oceanography (OCE; Farneti, Solidoro, Kucharski + post-docs and visitors)
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D1. Ocean and coupled model development: Global and regional (Farneti, Kucharski,
Sitz, Reale) OCE develops and maintains several ocean and ocean-atmosphere coupled
models, participating in international collaborations and multi-model intercomparisons. The
models are also used by associates, visitors and students on different projects. During 2017,
part of our research activities was focused on finalizing the development of a high resolution
regional coupled earth system model (RegCM-ES; Sitz et al., 2017) using the ICTP atmospheric
model RegCM and the ocean model MITgcm. The initiative is being coordinated in close
collaboration with post-docs, PhD students and associates of the ESP section.
Regional coupled ocean-atmosphere models can be especially useful tools to provide
information on the mechanisms of air-sea interactions and feedbacks occurring at fine spatial
and temporal scales. RegCM-ES is presently been used within a variety of scientific projects,
spanning process-based studies on climate phenomena such as the Indian Monsoon, oceanic
upwelling systems and the role of air-sea coupling and exchanges on Mediterranean climate
variability. Given its unique features, RegCM-ES is also been included in H2020 proposals
within a hierarchy of models to study extreme events in the Euro-Mediterranean region in
present and future climates.
Global ocean-atmosphere coupled models are also used and developed within the group. An
intermediate-complexity coupled model (ICCM) is used for fundamental studies in climate
dynamics, testing and developing oceanic parameterizations, and educational purposes.
Ocean-only simulations, both at coarse and fine-resolutions, are also performed. A novel
technique that separates the heat added, redistributed and the resulting heat uptake within
the ocean, subject to realistic surface heat and momentum forcing anomalies, has been
implemented and is presently analysed. The experiments will help quantifiy future sea level
rise, patterns of ocean heat uptake and stability of the global ocean circulation (Figure D1).
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Figure D1. Zonal-mean change (in K) in ocean (a) potential temperature (Δθ), (b) added heat (ΔTA) and (c)
redistributed heat (ΔTR) at the end of the perturbation experiment. Different patterns and strength of anomalies
reflect the ocean dynamical control and response to the surface forcing anomaly at the surface, resulting in changes
in circulation, differential heating and sea level rise.

D2. Interannual to multi-decadal variability (Farneti, Kucharski)
OCE has continued to work on several aspects of variability of the coupled ocean-atmosphere
system at interannual, decadal and longer time scales. In collaboration with an ICTP Associate,
a recent study focused on the analysis of observational data sets for the period 1985-2014 in
the South Atlantic and a large data set produced by models of the Coupled Models InterComparison Project 5. A proper characterization of the South Atlantic Ocean dipole (SAOD) and
the South Atlantic subtropical dipole (SASD) shed light on their connectivity resulting in the
same mode of ocean-atmosphere interaction, with implications for Atlantic tropical dynamics
and remote teleconnections (Nnamchi et al., 2017).
In Farneti (2017) the proposed mechanisms giving rise to interdecadal climate variability were
reviewed. The review paper discussed the hypotheses explaining the main interdecadal modes
of variability and presented an overview on the ability and level of agreement in their
simulation by the latest generation of coupled climate models. It is widely accepted that natural
decadal variability played a major role in the slowdown in global warming observed in the 21st
century. Sea-surface cooling in the tropical Pacific is recognized as a major contributor to the
hiatus. However, the warming pause was most pronounced during boreal winter, with
northern-hemisphere flow anomalies also playing a role. Molteni et al. (2017) quantified the
contribution of extra-tropical heat exchanges by comparing geopotential and temperature
anomalies simulated by ensembles of seasonal forecasts with similar ocean temperature but
different extratropical heat fluxes, as a result of planetary-wave variability. An important part
of heat flux anomalies were found to be associated with decadal variations in the phase of a
specific planetary-wave pattern. In model simulations covering the last three decades, this
variability pattern accounts for a decrease of 0.3 °C/decade in the post-1998 wintertime
temperature trend over northern continents.

Figure D2 10-m zonal wind (u10m, m/s) over the Pacific. Decadal change between 5-winter anomalies centred in
DJF 2010/11 and 1997/98, in ensemble-means with different planetary-wave variability. The resulting subtropical
wind stress anomalies in the two cases are responsible for substantially different oceanic responses.

As part of a PhD thesis, the observed extratropical wind patterns, closely related to the decadal
swing in Pacific heat fluxes and ocean temperatures, are being used to test some recent
hypothesis on the genesis of Pacific decadal variability and tropical-extratropical
teleconnections.
D3. Idealized modelling studies of Mediterranean Sea variability (Reale, Farneti)
The driving mechanisms behind the decadal reversal of the Ionian Sea upper layer circulation
recently sparked a considerable discussion in the Mediterranean scientific community. It has
been suggested that the reversal can be driven by variations in wind stress curl over the basin,
baroclinic dynamics acting within the Adriatic-Ionian System (AIS) or baroclinic dynamics
driven by thermohaline properties at the AIS eastern boundary. In Reale et al. (2016) we
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suggested that wind stress does not play a leading role in the vorticity and energy budgets of
the Ionian Sea. Instead, reversals in the upper layer circulation of the Ionian Sea, the so-called
Adriatic-Ionian Bimodal Oscillating system (BiOs), take place only in the presence of an active
boundary on the Aegean Sea/Levantine Basin side. From an energetic point of view, AIS can be
explained therefore only if the role of the Aegean Sea is explicitly considered.
In Reale et al. (2017) the influence of Aegean Sea on the Ionian Sea surface variability was
further investigated using a set of recent hindcasts and reanalysis products. The analysis
highlighted a covariant behavior between Ionian and Aegean Seas associated with a mutual
zonal exchange of water masses with different salinity characteristics. The analysis confirmed
that variability observed in the period 1987–2008 in the upper layer circulation of the Ionian
was driven by salinity variability in the Southern Adriatic and Aegean Sea.
D4. Coupling a marine biogeochemical component to the RegCM Earth System model
(Reale, Solidoro, Farneti)
This research line started in 2017 and has been devoted to the coupling of the biogeochemical
model BFM to the coupled version of the regional climate model RegCM. BFM is widely used to
describe plankton dynamics and the cycles of carbon, phosphorus, nitrogen, silica, and oxygen
in the marine ecosystem. The model also describes seawater pH and carbonate dynamics, and
it computes fluxes of CO2 and oxygen at the air-sea interface.
The newly resulting coupled model has been implemented and tested over the Mediterranean
region. Preliminary runs with the coupled model showed that it is able to reproduce all the
major features of Mediterranean biogeochemistry both spatially and temporally, such as
phytoplankton and nutrients dynamics. The model highlights the importance of physical
forcing in influencing the dynamics of marine ecosystems. Further experiments are planned in
order to study the impacts of physical forcing (e.g., temperature, salinity, vertical convection)
on the distribution of marine species and on the structure of marine communities in the
Mediterranean region in present and future climate scenarios.
D5. Marine ecosystem modeling (Solidoro)
OCE activities include a research line on marine ecosystem dynamics. In 2017 such activity was
focused on ecosystem dynamics, impact of climate change in coastal areas and coastal lagoons,
analysis of the long term evolution of marine systems.
In particular, Solidoro contributed to research on: identification and modeling the impacts of
extreme events on marine ecosystems, by means of the production of hazard marine heat
waves 3D maps and risk analysis for low motility organisms and related economic activities
(i.e. aquaculture, marine protected areas) , development and release of novel and improved
coupled hydrodynamical-biogeochemical models, to be used for analysis of the ocean
ecosystem dynamic models and within earth system models; analysis of the impact of ocean
acidification in benthic communities in the Mediterranean sea, and analysis of eutrophication
processes and ecosystem health in Mediterranean coastal lagoons. Finally, an analysis of a
multi-decadal evolution of ecosystem state, fish stocks, and fishery activities, has been
performed for the Mediterranean sea, based on the recovery, intercalibration, validation and
analysis of historical data sets, then released to the scientific community. This analysis
highlithed the existence on hysteretic effects on the system fishery-ocean productivity,
suggesting that the return to a ‘pristine’ state might not be obtained by simply reversing one
of the system drivers, and pointing to the need to better understand, and possibly model, the
presence of non linear effects underpinning this system. This would be important in the
identification of best strategies and optimal trade—off between the contrasting requests
between the managements of fishery and eutrophication.
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E. Solid Earth Geophysics (SEG; Aoudia + post-docs and visitors)
E1 Kinematics and dynamics of earthquake doublets (Momeni, Aoudia)
Earthquake doublets are two earthquakes with comparable magnitudes that occurred within
close time and distance. Doublets can occur on different segments or patches of the same fault
or on two different faults. They are often located in complex fault systems but little is known
about their stress interactions.
On 11 August 2012 an earthquake doublet (Mw6.5, 12:23:15 GMT; Mw6.3 12:34:34 GMT)
occurred near the cities of Ahar and Varzaghan in Northwest Iran with epicenters distant
~6km. We retrieved the kinematic source models of the doublet by inverting the near field
strong motions alongside investigating their fault geometries using the elliptical subfault
approximation approach. Our calculations reveal that the earthquake doublet occurred on two
distinct faults: M1 nucleates at a depth of ~8km and with an epicenter situated at ~4km east
of the eastern termination of the surface rupture. Its slip distributes on a strike/dip=
N88°E/80° fault plane toward the ground surface in two slip patches and mostly to the west
and both with right-lateral strike-slip mechanism. The western patch ruptures with speed of
~2.6km/s and releases ~88% of total seismic energy of M1 with maximum slip of ~4.1 m
between 6km to 4km depths and produces ~12km E-W oriented surface rupture with rightlateral offset of ~1m. The eastern patch ruptures with speed of ~3.1km/s and with maximum
slip of ~1.6 m and do not reach to the surface. 11 minutes later M2 with an epicenter at ~5km
east and ~4km north of M1 nucleates at a depth of ~16.5 km (~9km deeper than M1) and its
slip evolves toward shallower depth and to the west on two distinct slip patches with different
mechanisms situated on an EEW-WSW oriented (256) fault plane with dip of ~60 toward
north. The first slip patch of M2 has pure right lateral strike slip mechanism which ruptures
with speed of ~3.75km/s for ~2.1s until reaches to the second slip patch with a reverse
mechanism (rake~112°) and evolves toward shallow depths with speed of ~2.5km/s from
~2.1 to 5.1 seconds after its origin time. The top of M2 slipped area reaches to a depth of ~78km. The modeled surface deformation generated by the source models of the earthquake
doublet correlates well with the GPS measurements. M1 produces almost all of the surface
deformation, while M2 and aftershocks have negligible contribution. Also the source models
are well correlated with the aftershock distribution as well as the focal solutions of events with
M>3. The 3D static stress modeling of M1 on optimally oriented fault of M2 shows strong
correlation between areas with high positive coulomb stress values and M2 ruptured area,
even for both strike-slip and reverse mechanisms of the M2 patches. The maximum slipped
area during M2 (~1.6m on depth ranging between 10km to 13km) lies within high positive
coulomb stress area of M1 (by ~10 bars), showing that M2 rupture is nicely controlled by M1
static coulomb stress field. Both main shocks of the doublet transfer ~0.1 bars of positive static
Coulomb stress on the eastern segment of the NTF. This segment did not rupture with a
devastating earthquake since the M7.6-7.7 1972 earthquake which destroyed Tabriz, a city
with a current population of 2 million people.
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Figure E1. Coulomb stress transfer by M1 on optimally oriented fault of M2 posing the average mechanism of first
and second slip patches of M2. Each subplot shows a horizontal section at specific distance to the surface written
on right-down. White stars are epicenters of the doublet. Red lines are surface rupture. Black lines are projection of
M2 fault with strike/dip of 256/60 at each section. The stress field is saturated to ±10 bar.

E2. Analytical expressions of the fundamental peak frequency and the amplication
factor of S wave transfer function in viscoelastic layered model (Tuan Tran, Aoudia)
It is well-known that the resonance frequency and amplification factor of soft-soil could be
explained in terms of S-wave transfer function. The paper concerns the propagation of vertical
incident SII wave from the viscoelastic bed rock overlaid by a stack of viscoelastic soft layers.
The layers and the bed rock are assumed of isotropic and homogeneous. First, the exact
formula of the SII wave transfer function is obtained using the transfer matrix method. Then
approximate expressions of the fundamental peak frequency of the SII wave transfer function
and the corresponding amplification factor are derived. The fundamental peak frequency
expression has the similar form of the quarter wave length law for the model of one layer only
but it has two additional factors. The first factor shows the coupling effect between the soft
layers and the bed rock through the impedance contrast. The second factor shows the effect of
the viscosity of the layers and bed rock. The expression of the amplification is also expressed
in the similar way. Some illustrative numerical calculations are carried out to compare results
from synthetic data and from the obtained expressions. The illustrations show that the
prediction from the expressions is an underestimation of the synthetic data but it reflects very
well the change of peak frequency and amplification factor to the viscosity.
E3 Explicit secular equations of Rayleigh waves in orthotropic fluid saturated porous
half spaces (Pham, Aoudia)
In this paper, the propagation of Rayleigh waves in orthotropic non-viscous fluid-saturated
porous half-spaces with sealed surface-pores and with impervious surface is investigated. The
main aim of the investigation is to derive explicit secular equations and based on them to
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examine the effect of the material parameters and the boundary conditions on the propagation
of Rayleigh waves. By employing the method of polarization vector the explicit secular
equations have been derived. These equations recover the ones corresponding to Rayleigh
waves propagating in purely elastic half-spaces. It is shown from numerical examples that the
Rayleigh wave velocity depends strongly on the porosity, the elastic constants, the anisotropy,
the boundary conditions and it differs considerably from the one corresponding to purely
elastic half-spaces. Remarkably that, in the fluid saturated porous half-spaces, Rayleigh waves
can travel with velocity that may be larger, even much larger than the shear wave velocity, the
fact that is impossible for the purely elastic half-spaces.
E4. Evidence of a tectonic transient within a continental earthquake fault zone (Vičič,
Aoudia)
The junction between the Alps and External Dinarides are areas of medium rate seismicity with
rare historic earthquakes of higher magnitudes. From mainly reverse component faulting in
north-western part of the region where 1976 Friuli earthquakes took place, tectonic regime
changes to mostly strike-slip faulting in the Dinaric region, continuing towards southeast. In
the northern part of the Idrija fault system, which represent the broader Dinaric strike-slip
system there were two strong earthquakes in the recent times - Mw=5.6 1998 and Mw=5.2
2004 earthquakes. Further to the south, along the Idrija fault system, Idrija fault is the
causative fault of 1511 Mw=6.8 earthquake. The southeastern most part of the Idrija fault
system produced a Mw=5.2 earthquake in 1926 and few historic Mw>4 earthquakes.
Since 2004 Mw=5.2 earthquake, no stronger earthquakes were recorded in the region covered
by dense seismic network. Seismicity is mostly concentrated in Friuli region and northwestern part of Idrija fault system - mostly on the Ravne fault which is the causative fault for
the 1998 and 2004 earthquakes. In the central part of the fault system no strong or moderate
earthquakes were recorded, except of an earthquake along the Idrija fault in 2014 of magnitude
3.4. Low magnitude background seismicity is burst like with no apparent temporal or spatial
distribution. Seismicity of the southern part of Idrija fault system is again a bit higher than in
the central part of the fault system with earthquakes up to Mw=4.4 that happened in 2014.
In this study, detailed analysis of the seismicity is performed with manual relocation of the
seismicity in the period between 2006 and 2016. With manual inspection of the waveform
data, slight temporal clustering of seismicity is observed. We use a template algorithm method
to increase the detection rate of the seismicity. Templates of seismicity in the north-western
and south-eastern part of Idrija fault system are created. The continuous waveform data within
the period 2006-2016 is investigated. As a result, high temporal correlation in the years 2009
and 2010 of different bursts of seismicity all along Idrija fault system is observed. These bursts
of seismicity located at seismogenic depths do also correlate well with clear changes within the
pattern of surface deformation as exhibited by the continuous recording on the tm-71
extensometer in Postojna cave. Four small clusters of seismicity start in late 2009 in northwestern part of Idrija fault system, migrating along the neighboring faults in the region through
2010, together forming a swarm-like cluster of seismicity. In the same time period seismic
swarm took place along Predjama fault, which is monitored by the Postojna extensometer and
lasts more than 1 year. Finally, in September 2010 elevated seismicity of Idrija fault system
finishes with two Mw>3.5 earthquakes in the south-eastern part of Idrija fault system.
E5. Three-dimensional shear-wave velocity structure beneath the Tyrrhenian basin and
implications on the geodynamics of a back-arc extensional basin (Manu-Marfo, Aoudia)
The Tyrrhenian basin is a back-arc extensional basin located in the Central Mediterranean
region. In spite of its complex geodynamic evolution and fascinating geological features, the
shallow seismic structure beneath this basin remains poorly studied due to the distribution of
seismic stations on land. In contrast, the dense station distribution around the basin allows for
the retrieval of a high-resolution 3-D shear-wave velocity structure using ambient noise
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technique. Here, we consider 4-years of continuous noise data recorded at 73 seismic stations
to extract the Rayleigh wave group and phase velocity dispersions. We then compute the group
and phase velocity tomography maps at periods ranging from 5 to 50 s using station pair
dispersions. A self-parameterized Bayesian inversion is applied to estimate the lateral
variation of velocity and its uncertainty as a function of depth (up to 100 km) from the group
and phase velocity dispersions extracted at regular grids. The inversion results correlate well
with known geological and tectonic features in the Tyrrhenian region. The velocity model
shows different crustal and upper mantle velocities for the northern and the southern
Tyrrhenian basin, with a clear crustal velocity contrast occurring approximately along the 41°
Parallel Line. At shallow depths, we identify very high S-velocities beneath the VavilovMagnaghi sub-basin which we relate to a basement composed of exhumed mantle rocks. A
prominent low S-velocity zone is extending from 50 to 80 km depth beneath the Tyrrhenian
basin.

Figure E2. Moho topography map for the Tyrrhenian area. Faded region in the central part of the basin represent
the Vavilov basin and volcanic cmplex where recent data suggest the presence of exhumed mantle rocks at shallow
depth with no Moho reflections observed on seismic profile.

Our model further shows a well pronounced low S-velocity zone between 30 and 70 km depth
directly below the Vavilov-Magnaghi sub-basin. In this study we provide a well-constrained
new map of the Moho discontinuity and we also identify new structural features at the
transition between the Tyrrhenian basin and its surroundings namely the Apennines, the
Calabrian Arc and the Sardinia block. We discuss our results also in the light of the recent
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findings reported in the literature in terms of shallow structures, magmatism and
geodynamics.
Training Activities
At ICTP
Diploma Course in Earth System Physics (R. Farneti, coordinator)
Workshop on Mathematical Models of Climate Variability, Environmental Change and
Infectious Diseases followed by 2nd Conference on Impact of Environmental Changes on
Infectious Diseases | (smr 3115)
8 May 2017 - 19 May 2017
Organizers: Mercedes Pascual (University of Chicago), Andy Dobson (Princeton university),
Aaron King (University of Michigan), Local Organiser: Adrian Tompkins
Cosponsors: Elsevier, Wellcome
ICTP/ECMWF/Univ. L’Aquila Workshop on OpenIFS | (smr 3123)
5 Jun 2017 - 9 Jun 2017
Organizers: Glenn Carver (ECMWF), Paolo Ruggieri (Univ. L’Aquila), Susanna Corti (ISAC-CNR),
Local Organiser: Fred Kucharski
Cosponsors: Center of Excellence CETEMPS, European centre for Medium range Weather
Forecasts, ESiWACE Centre of Excellence in Simulation of Weather and Climate in Europe
Fourth Workshop on Water Resources in Developing Countries: Hydroclimate Modeling and
Analysis Tools | (smr 3125)
12 Jun 2017 - 23 Jun 2017
Organizers: Soroosh Sorooshian (University of California, USA), Laura Mariotti (OGS, Italy),
Marco Verdecchia (University of L'Aquila, Italy), Local Organiser: Erika Coppola
Cosponsors: International Union of Geodesy and Geophysics
CLEWS Summer School | (smr 3168)
12 Jun 2017 - 30 Jun 2017
Organizers: Thomas Alfstad (UNDP, New York), Mark Howells (KTH, Sweden), Hans-Holger
Rogner (IIASA, Austria), Eduardo Zepeda (UNDESA, New York)
Local Organiser: Adrian Tompkins
Co-Sponsors: UNDP, UNDESA, KTH
Targeted Training Activity (TTA) 2017: Monsoons in a Changing Climate | (smr 3170)
31 Jul 2017 - 4 Aug 2017
Organizers: Jagadish Shukla (COLA, George Mason University), Surya Anguluri (IITM), R.
Krishnan (IITM), Bob Bishop (ICES), Guoxiong Wu (LASG), Local Organiser: Fred Kucharski
Cosponsor(s): Indian Institute for Tropical Meteorology (IITM), Indian Ministry of Earth
Sciences, George Mason University, COLA, International Centre for Earth Simulation, State Key
Laboratory of Numerical Modelling for Atmospheric Sciences and Geophysical Fluid Dynamics
Advanced School on Tropical-Extratropical Interactions on Intra-Seasonal Time Scales | (smr
3155)
16 Oct 2017 - 27 Oct 2017
Organizers: David M. Straus (George Mason University), Cristiana Stan (George Mason
University), Andrew Robertson (IRI, Columbia University), Local Organiser: Fred Kucharski
Cosponsors: World Meteorological Organization (WMO)
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Outside Activities
Workshop on the Science of Climate Change: a focus on Central America and the Caribbean
Islands | (smr 3103)
14 Mar 2017 - 16 Mar 2017
Antigua - Guatemala
Organizers: Vittorio Canuto (Goddard Institute for Space Studies and Columbia Un.), Edgar
Cifuentes (Un. San Carlos de Guatemala), Enrique Pazos (Un. San Carlos de Guatemala), Arnulfo
Zepeda (MCTP Mexico), ICTP Organizers: Riccardo Farneti, Lina Sitz
Cosponsors: Universidad de San Carlos de Guatemala (USAC), Consejo Nacional de Ciencias y
Tecnología de Guatemala (CONCYT), Mesoamerican Centre for Theoretical Physics,
International Union of Geodesy and Geophysics
South Caucasus-Black Sea Regional Climate Conference | (smr 3122)
3 Oct 2017 - 5 Oct 2017
Batumi, Georgia
Organizers: F. Solmon, M. Koridze (BSU, Georgia), I. Ugulava (Iliauni, Geoland Ltd., Georgia), N.
Meskhidze (NCSU, USA)
Cosponsor: Batumi Shota Rustaveli State University
Workshop-Conference on Earthquakes and Tsunami: Modeling and Observations | (smr 3165)
11 Dec 2017 - 22 Dec 2017
Hanoi - Viet Nam
Organizers: Nguyen Huu Du (VIASM), Pham Chi Vinh (VNU Hanoi University of Sciences),
Nguyen Xuan Anh (Institute of Geophysics), ICTP Scientific Contact: Abdelkrim Aoudia
Cosponsors: VIASM, NAFOSTED, VNU Hanoi University of Science, Institute of Geophysics
(IGP), International Union of Geodesy and Geophysics
International Projects and External Funding
Regional climate-air quality interactions - , REQUA, funded by the EU 2013 - 2017. (Solmon)
Cooperation Research Project agreement funded by Allianz S.p.A. 2015 - 2018. (Coppola,
Giorgi)
Earthquakes without frontiers, funded by the Natural Evironment Research Council (NERC)
and the Economic and Social Research Council (ESRC) (2012-2017). (Aoudia)
ICTP - Generali Earthquake Hazard Programme, funded by Generali Group, 2015 - 2018.
(Aoudia)
Sostegno all’Educazione e alla Ricerca nell’ambito della prevenzione del rischio sismico in
Iran, Tunisia e Algeria, funded by Regione Friuli Venezia Giulia (2015-2018). (Aoudia)
European Climate Prediction System - EUCP, funded by the EU, 2017 - 2021 (Giorgi, Coppola)
Project PRINCIPLES, COPERNICUS program, funded by EU. In collaboration with the OGS
(GIORGI, COPPOLA).
Program HPC-TRES co-sponsored with OGS (Giorgi, Coppola).
Participation in International Programmes
World Climate Research program (WCRP) (Giorgi)
International CLIVAR Southern Ocean Regional Panel (Farneti)
International Collaborator of SOCCOM project, Princeton University (Farneti)
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Coordinated regional climate Downscaling EXperiment (CORDEX) – WCRP (Giorgi, Coppola)
Climate of the 20th Century (C20C) Project, CLIVAR (Kucharski)
Natural Environment Research Council (UK) Earthquake Without Frontiers, 2012-2017
(Aoudia)
International Union of Geophysics and Geodesy (Aoudia)
World Climate Research Programme’s Working group on seasonal to interannual prediction
(WGSIP) (Tompkins)
Science Advisory Committee of West African based WASCAL competence centre (Tompkins)
International collaborator of NERC DOCCOP project (2017-2022) (Tompkins)
Staff and long-term visitors (3 months or more)
Professional Staff
F. Giorgi, Italy, Senior Research Scientist (head)
A. Tompkins, U.K., Research Scientist
K. Aoudia, Algeria, Research Scientist
F. Kucharski, Germany, Research Scientist
E. Coppola, Italy, Research Scientist
R. Farneti, Italy, Research Scientist
G. Giuliani, Italy, Software Engineer
Staff Associates
J. Shukla, USA
I.-S. Kang, Korea
Scientific Consultants
C. Solidoro, Italy
A. Pirani, Italy
A. Vuan, Italy
Post-doctoral Fellows
S. Das, India
F. Di Sante, Italy
M. Foroutan, Iran
L. Foundotos, France
V. Gallina, Italy
R. Nogherotto, Italy
S. Pachhai, Nepal
E. Pichelli, Italy
F. Raffaele, Italy
M. Reale, Italy
T. Sines, USA
S. Strada, Italy
G. Tumolo, Italy
Visiting Scientists
R. Kherchouche, Algeria
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M. Ibrahim, Sudan
I. Kruse, Italy
M. Namvaran, Iran
L. Sitz, Argentina
M. Stefanelli, Italy
M. Zuppichin, Italy
PhD Students
A. Fantini, Italy
G. Graffino, Italy
F. Javed, Pakistan
D. Manu-Marfo, Ghana
B. Vicic, Slovenia
PhD STEP Students
S. Alemayehu Angere, Ethiopia
S. A. Anwar Rateb, Egypt
A. Mbouna Djouda, Cameroon
A. Ngoc Vu Thi, Vietnam
D. Truong Thi, Vietnam
A. Vichot Llano, Cuba
Publications
Published:
Béjaoui B, Solidoro C, Harzallah A, Chevalier C, Chapelle A, Zaaboub N ,Layla A, 2017. Marine
pollution bulletin 114 (2), 962-976
Beniston M, Farinotti D, Stoffel M, Andreassen LM, Coppola E, et al., 2017. The European
mountain cryosphere: A review of past, current and future issues. The Cryosphere Discuss.,
https://doi.org/10.5194/tc-2016-290.
Colucci R, Giorgi F, Torma C, 2017. Unprecedented heat wave in december 2015 and potential
for winter glacier ablation in the eastern Alps. Scientific Reports, 7:7090.
Coppola E, Raffaele F, Giorgi F, 2017. Impact of climate change on runoff timing over the
Alpine region. Climate Dynamics, DOI: 10.1007/s00382-016-3331-0.
Cossarini G, Querin S, Solidoro C, Sannino G, Lazzari P, Di Biagio V, 2017. Development of
BFMCOUPLER (v1. 0), the coupling scheme that links the MITgcm and BFM models for ocean
biogeochemistry simulations. Geoscientific Model Development 10 (4), 1423
Diallo I, Giorgi F, Stordal F, 2017. Influence of Lake Malawi on regional climate from a double
nested regional climate model experiment. Climate Dynamics, DOI:10.1007/s00382-0173811-x
Dogar MM, Kucharski F, Azharuddin S, 2017. Study of the global and regional climatic impacts
of ENSO magnitude using SPEEDY AGCM. Journal of Earth System Science, 126:UNSP 30.
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Olya Reservoir (south-west Iran) deduced from ambient noise tomography. Geophysical
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Ehsan MA, Almazroui M, Yousef A, Enda O, Tippett MK, Kucharski F, Alkhalaf AA, 2017.
Sensitivity of AGCM-simulated regional JJAS precipitation to different convective
parameterization schemes. International Journal of Climatology, 37:4594-4605.
Ehsan MA, Tippett MK, Almazroui M, Ismail M, Yousef A, Kucharski F, Omar M, Hussein M,
Alkhalaf AA, 2017. Skill and predictability in multimodel ensemble forecasts for Northern
Hemisphere regions with dominant winter precipitation. Climate Dynamics, 48:3309-3324.
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Pacific and the Tropical North Atlantic oceans in the RegCM4 model. Climate Dynamics, 49:547561.
Galli G., Solidoro C, Lovato T, 2017. Marine heat waves hazard 3D maps and the risk for low
motility organisms in a warming Mediterranean Sea. Frontiers in Marine Science 4, 136
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major river basins in China. Advances in Atmospheric Sciences, 34:441-455.
Gao XJ, Giorgi F, 2017. Use of the RegCM system over east Asia: Review and perspectives.
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Guidarelli M, Aoudia A, Costa G.; 2017. 3-D structure of the crust and uppermost mantle at
the junction between the Southeastern Alps and external Dinarides from ambient noise
tomography. Geophysical Journal International, 211:1509-1523
Herceg-Bulic I, Mezzina B, Kucharski F, Ruggieri P, King MP, 2017. Wintertime ENSO influence
on late spring European climate: the stratospheric response and the role of North Atlantic SST.
International Journal of Climatology, 37:87-108.
Joshi MK, Kucharski F, 2017. Impact of Interdecadal Pacific Oscillation on Indian summer
monsoon rainfall: an assessment from CMIP5 climate models, Climate Dynamics, 48:23752391.
Justino F, Lindemann D, Kucharski F, Wilson A, Bromwich D, Stordal F, 2017. Oceanic response
to changes in the WAIS and astronomical forcing during the MIS31 superinterglacial. Climate
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Kucharski F, Joshi MK, 2017. Influence of tropical South Atlantic sea-surface temperatures on
the Indian summer monsoon in CMIP5 models. Quarterly Journal of the Royal Meteorological
Society, 143:1351-1363.
Lake IR, Giorgi F, et al, 2017. Climate change and ragweed pollen allergy in Europe.
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extratropical planetary waves and its impact during the recent surface warming slowdown.
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Nikiema PM, Sylla MB, Ogunjobi A, Kabei I, Gibba P, Giorgi F, 2017. Multimodel CMIP5 and
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Ruggieri P, Kucharski F, Buizza R, Ambaum MHP, 2017. The transient atmospheric response
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Adv. Model. Earth Syst.
Blaž V, Aoudia A, Javed F, Foroutan M, Costa G. Evidence of a tectonic transient within the
Idrija fault system in Western Slovenia. Submitted to Geophysical Journal International
Coppola E, ..., Giorgi F, et al. A first-of-its-kind multi-model convection permitting ensemble
for investigating convective phenomena over Europe and the Mediterranean. Submitted to
Climate Dynamics.
Fuentes-Franco R, Giorgi F, Pavia EG, Graef F, Coppola E. Seasonal precipitation forecast
over mexico based on a hybrid statistical-dynamical approach. Submitted to International
Journal of Climatology.
Gao XJ, ..., Giorgi F, et al. Future changes in thermal comfort conditions over China. Submitted
to Environmental Research Letters.
Giorgi F, Gao XJ. Regional Earth System modeling: review and future directions. Submitted to
Atmospheric and oceanic Science Letters.
Giorgi F, Coppola E, Raffaele F. Threatening levels of cumulative stress due to hydroclimatic
extremes in the 21st century. Submitted to NPJ Climate and Atmospheric Science.
Hamouda M, Kucharski F, Ekman Pumping Mechanism Driving Precipitation Anomalies in
Response to Equatorial Heating. Submitted to Climate Dynamics
Li, Y et al.,Large-scale wind and solar farms in the Sahara would increase precipitation and
vegetation. Submitted to Science
Lionello P, Conte D, Reale M. Positive and negative sea level extremes in the Mediterranean
Region: dynamics and synoptic forcing. Submitted to Pure and Applied Geophysics
Manu-Marfo D, Aoudia D, Pachhai S, Kherchouche R. 3-D shear-wave velocity structure
beneath the Tyrrhenian basin using ambient noise. Submitted to Earth and Planetary Science
Letters
Momeni S, Aoudia A, Tatar M. Kinematics of the 2012 Ahar-Varzaghan complex earthquake
doublet (Mw6.5 and Mw6.3. Submitted to Earth and Planetary Science Letters
Nnamchi H, Farneti R, Keenlyside N, Kucharski F, Chang P. Decadal variability of the Atlantic
Nino. Submitted to Geoph. Res. Lett.
Pachhai S, Priestly K, Aoudia A. Crustal structure beneath Nepal using Bayesian inversion of
radial and transver receiver functions. Submitted to Geophysical Research Letters
Pham CV, Aoudia A, Vu TNA, Rayleigh waves in anisotropic porous media and the
polarization vector method. Submitted to Wave Motion.
Sadeghi A, Mohammadi N, Aoudia A, Single-station sigma analysis and spatial correlation
modeling using Iranian strong motion dataset. Submitted to Bulletin of the Seismological
Society of America
Sadeghi A, Margheriti L, Aoudia A, Sobouti F, Seismic anisotropy in Iran and its geodynamic
implications in the easternmost part of the Tethyan belt. Submitted to Tectonics
Sun C et al., Contrasting spatial structures of Atlantic multidecadal oscillation between
observations and slab ocean model simulations. Submitted to Climate Dynamic
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Tompkins AM, Lowe R, Nissan H, Martiny N, Roucou P, et al. Predicting climate impacts on
health at sub-seasonal to seasonal timescales. In A. W. Robertson and F. Vitart, editors, The
gap between weather and climate forecasting: sub-seasonal to seasonal prediction, in press.
Elsevier.
Paper Highlights 2017:
Sun C, Kucharski F, Li JP, Jin FF, Kang IS, Ding RQ, 2017. Western tropical Pacific
multidecadal variability forced by the Atlantic multidecadal oscillation. Nature
Communications, 8:15998.
The Western tropical Pacific warm pool region is of fundamental importance for global heat
and moisture supply to atmosphere. In this study it is shown that the SST variations in this
region are driven by the Atlantic Multidacadal Oscillation. The ICTPAGCM coupled to a Slab
Ocean model is used to investigate the various steps in this teleconnection. It is found that the
signal is transfered to the Pacific region by an atmospheric teleconnection, involving a
modification of the Walker Circulation and is then locally reinforced by an SST-SLP-Cloud
longwave radiation feedback. This finding has potentially important implications also for the
multidecadal variations of tropical storm activity in the Western tropical Pacific region.
Colucci R, Giorgi F, Torma C, 2017. Unprecedented heat wave in december 2015 and
potential for winter glacier ablation in the eastern Alps. Scientific Reports, 7:7090.
This paper describes an unprecedented heat wave which occurred in December of 2015 over
the Eastern Alps, with monthly temperature anomalies of up to 6-7 °C, which lead to
December average temperatures above 0 °C at elevation up to 2500 m. This along with
almost no precipitation in November and december might have lead to unprecedented winter
ablation over some small glacier over the region (e.g. the Canin and Villacher Alpen glaciers).
A substantial contribution of greenhouse gas related warming to this winter ablation
potential was also identified.
Sitz LE, Di Sante F, Farneti R, Fuentes-Franco R, Coppola E, Mariotti L, Reale M, Sannino
G, Barreiro M, Nogherotto R, Giuliani G, Graffino G, Solidoro C, Cossarini C, Giorgi F,
2017. Description and evaluaton of the earth System Regional Climate Model (RegCMES). Journal of Advances in Modeling Earth Systems, 9:1863-1886.
This paper decribes the development of the regional coupled modeling system RegCM-ES
based on the RegCM4 atmosphere, MITGCM ocean, CLM land surface, CHYM hydrology and
BFM marine bioegeochemical model. This is a unique regional coupled modeling system
which can be applied to a large number of studies in different regional settings.
Guidarelli M, Aoudia A, Costa G.; 2017. 3-D structure of the crust and uppermost mantle
at the junction between the Southeastern Alps and external Dinarides from ambient
noise tomography. Geophysical Journal International, 211:1509-1523
This is the first regional to local scale tomography study at the junction between the
Southeastern Alps and external Dinarides through an adhoc ambient noise tomography
procedure. This study makes use of one of the largest regional to local scale pool of
seismological data set in Europe. The results clearly highlight an Alpine-Himalayan type of
deformation along the Alps piedmont confirming the existence of a sizeable decollement that
can most likely transfer large thrust magnitude earthquakes in Northeastern Italy, even
larger than the 1976 Friuli earthquake. While on the Dinarides side this study shows that the
Idrija fault system is a crustal scale fault with favoring a localized type of deformation. The
implications on earthquake hazard are discussed also bearing in mind the recent results
aquired in the framework of the Generali project.
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APPLIED PHYSICS
ICTP MULTIDISCIPLINARY LABORATORY (ICTP MLAB)
The MLAB, formerly named the Microprocessor Laboratory, was created in 1985 as a joint
venture between ICTP and INFN, represented respectively by Professors Abdus Salam and
Nicola Cabibbo, with the aim of having a laboratory for training, research and development in
the field of microelectronics, and open to scientists from developing countries.
Since its creation, the MLAB has been involved in research and training activities related to
instrumental aspects of frontier high energy physics experiments in collaboration with
important research institutions such as CERN, INFN, IAEA, and Synchrotron Trieste (Elettra).
Most of these experiments are characterized by an increasingly huge number of channels
operating at high working frequencies. Thus, it has been natural for the MLAB to master cutting
edge technologies in order to efficiently deal with the corresponding extreme data rate
production. These data usually need to be acquired, processed on line and transmitted at high
speeds, and for these activities it is essential to efficiently exploit the latest and most powerful
electronic technologies. Following this trend, the MLAB started working on microprocessor,
and since then it had progressively continued with digital signal processors, real time systems,
mixed signal integrated circuits design, and programmable logic devices such as FPGA. The
MLAB is presently working with the recently available electronic devices for full
programmable systems on chip based on FPGA fabrics tightly interconnected with multicore
embedded processors.
In the last several years the traditional activities have been expanded to include
multidisciplinary projects such as development of X-ray non-destructive analytical
instrumentation and techniques for cultural heritage and material science in collaboration
with several universities, museums and research centers. By working on advanced projects,
the MLAB gains precious experience and knowledge that can later be transferred to larger
communities of researchers, engineers and teachers from developing countries who can apply
the acquired knowledge in a vast variety of fields.
An important role of the MLAB is the organization of international training activities for
research and development of advanced scientific instrumentation. The training subjects are
selected by taking into account not only its scientific relevance but also its potential
socioeconomic impact for most developing countries. Hands-on activities are the rule at the
MLAB. The knowledge obtained through experimental training strengthens the ability of
developing country scientists to propose and autonomously conduct research under the
prevailing conditions in their home countries.
Research Activities
(1)

Advanced particle detection systems and state-of-the-art instrumentation for
scientific applications

This activity includes research and development of advanced particle detection systems
focusing on modern digital electronics for high performance data acquisition, online
processing, and transmission. The development of state-of-the-art scientific instrumentation
based on FPGA and full programmable Systems-on-Chip (SoC) usually implies numerical
studies and design of suitable hardware and software algorithms that take into account the
peculiarities of the target applications and its experimental conditions.
• 1.1 Compass Experiment at CERN with INFN
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The MLAB continued its participation in the COMPASS experiment at CERN. The scientific
program of the experiment provides a wide spectrum of physics results related to hadronic
structure. In 2017, the COMPASS collaboration published several scientific articles in
prestigious physics journals.
In the context of COMPASS, MLAB is collaborating with INFN in a new R&D project regarding
large area photon detection system based on gaseous photomultipliers (MPGD). This project
aims at the production and optimization of an intelligent distributed network of HV systems
for Thick-GEM gaseous detectors of single UV photons to be used in the upgrade of the RICH1 of COMPASS. This advanced system, based on programmable SoC and fast analog to digital
conversion, foresees complex features such as automatic local control, dynamic adaptation,
remote access and high performance data acquisition capabilities for monitoring picoampere
currents at high voltage, and high time resolution to study electrical discharges in real time.
To reach these goals, a custom FMC data acquisition board (8-bits 500MS/s) has been
designed and produced by ICTP MLAB and INFN Trieste.
In 2017 a system prototype has been developed including data reading at 500 MS/s, on-line
data decimation and packing, and Ethernet transmission from the SoC to a PC. The system
also comprises sensors of pressure and temperature which values are periodically read and
combined in an equation to determine new voltage values to be sent to a digital to analog
converter. A graphical user interface (GUI) has been developed in PyQT for system
controlling and monitoring from a PC. A complete experimental setup based on a Thick-GEM
detector has been installed at the MLAB for training and testing of the system prototype.

•

1.2 ReDSoX Collaboration with INFN and Elettra Sincrotrone Trieste

The MLAB continued its participation in the INFN R&D project ReDSoX (Research Drift for Soft
X-ray) that focuses on the development of novel solid state detectors based on silicon drift
chamber technology for high-resolution spectroscopy of low-energy X-ray photons. This kind
of detectors provide spatial, timing, and spectroscopic information for applications in various
fields such as soft X-ray astrophysics, environment monitoring, and advanced light sources
(e.g. synchrotrons and free electron lasers).
The MLAB has collaborated in the development of digital pulse processing methods based on
programmable SoC for on-line single X-ray photon detection and energy measurement at high
flux rates; with the main goal of dealing with high input photon rates while preserving a good
energy resolution.
In 2017, the MLAB group has been carried out:
•
•

Analysis of experimental data from XAFS and TwinMic beamlines (Elettra) for digital
filtering optimization
Characterization and testing at different energies of a monolithic 8-channel SDD
system for fluorescence spectroscopy to be delivered to SESAME Synchrotron (Amman,
Jordan). The final apparatus for SESAME will consist of 64 channels (8 x 8-channel SDD
systems).

A complete experimental setup based on SDD has been installed at the MLAB for training and
testing of prototype systems.
1.3 Scientific Instrumentation for Research and Training
Other activities carried out in 2017 include collaboration with short-term visitors and
associates, such as:
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• Experimental comparative studies among CMOS image sensors and Medipix detectors
applied to radiation measurement and particle identification with Dr. José Lipovetzky
(Junior Associate, Argentina)
• Power consumption studies based on fully programmable SoC with Dr. Mamun Bin
Ibne Reaz (Senior Associate, Bangladesh/Malaysia).
• High-precision high-rate Poissonian triggering and true random number generation
based on asynchronous reconfigurable digital systems, with Dr. Luciana De Micco
(Junior Associate, Argentina)
• Middleware: a hardware/software communication protocol for high-speed data
acquisition and transmission, with Profs. Fernando Rincon Calle and Julio Dondo
Gazzano (University of Castilla-La Mancha, Spain)
• Experimental radiation measurement and analysis based on Thick-GEM detector
installed at the MLAB, with Mr. Seyed Mehdi Hashemi (PhD student, Iran)
• Digital pulse detection based on fully programmable SoC, with Mr. Filippo Pascoli (PhD
student, Italy)
(2) X-ray imaging and other scientific analyses for cultural heritage
The EXACT (Elemental X-ray Analysis and Computed Tomography) project was funded by the
Regione Friuli Venezia Giulia during 2010-2014. The aim of the project, a collaborative effort
with Elettra Sincrotrone Trieste, was to develop a set of advanced X-ray analytical
instruments for the non-invasive characterisation of cultural heritage objects and materials.
The research activity on the application of advanced physical methods in the study of
archaeological, paleontological, geological and artistic materials continued with the financial
support of the Centro Studi e Ricerche "Enrico Fermi" (Rome) in the framework of a project
entitled "Microtomography for Archaeology and Palaeoanthropology" (2014-2016). The
project is mainly based on the EXACT instruments, but also on other facilities that provide
complementary capabilities to characterise microstructure, composition and age of the
materials of interest. The project was extended (2016-2019) with the name S.A.P.I.E.N.S
(Scienze per l'Archeologia e la Paleoantropologia: InterpretareE la Nostra Storia).
In addition, a new research programme for the study of ancient cultural landscapes through
geophysical and remote sensing techniques has been developed in collaboration with the
University of Trieste and the Soprintendenza Archeologica del Friuli Venezia Giulia. In
particular, the ICTP research group is the coordinator of the triennial collaborative
agreement to develop advanced scientific technologies for the study, protection and
enhancement of archaeological evidence and ancient landscape of the FVG region; signed by
the above-mentioned institutions on 18 March 2016.
During 2017, hundreds of specimens have been analyzed in the context of several
international projects; and short-term visitors have also analyzed in our laboratory
archaeological artifacts from Africa and other developing countries. The X-ray group has
provided and facilitated the training of ICTP associates, such as: Dr. Nuviadenu Christian
Kwasi (Ghana), Dr. Dinara Abbasova (Azerbaijan) and Godwin Chigaekwu Ezeh (Nigeria); and
has also offered lessons to degree and master students of the University of Trieste and of the
Erasmus Mundus ARCHMAT in Rome. Lectures were also given to high-school students in the
region and in public events in Trieste.
The X-ray group has given talks, seminars and colloquia in several national and international
events related to culture heritage, archaeology and human evolution; and has participated in
various international conferences and published an important number of peer-reviewed
articles in prestigious journals.
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2.1 Main Scientific collaborations
•
•
•
•
•

•

•

•
•

•
•
•

•

•
•
•
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University of California, Irvine (US); paleo-neurological studies, combining
morphological analysis of microCT-derived virtual brains and ancient DNA sequencing
(since 2014).
Università degli Studi di Siena, Dipartimento di Scienze Fisiche, della Terra e
dell'Ambiente, U.R. Preistoria e Antropologia (Italy); zooarchaeological applications of
X-ray microCT such as study of dog domestication (since 2014).
National Research Centre on Human Evolution (CENIEH), Burgos (Spain); acquisition
of X-ray microCT data sets of reference human dental samples (since 2014).
Institute of Human Origin of Arizona State University (US); study of 8- to 12-millionyear-old fossil remains of proto-apes from Pakistan and India (since 2014).
(http://www.ictp.it/about-ictp/media-centre/news/2014/12/fossil-findings.aspx).
Institut Català de Paleontologia Miquel Crusafont (Spain); taxonomic and phylogenetic
study of Spanish hominoids from the Middle and Upper Miocene through the analysis
of the structural properties of dentognathic remains; structural characterization of
dinosaur teeth to assess their paleobiodiversity in the late Cretaceous (since 2014).
Neutron imaging laboratories ANTARES of the Technische Universität München
(Germany) and DINGO of the Australian Nuclear Science and Technology Organisation
(ANSTO, Australia); development of analytical protocols for the study of fossil
paleontological material by neutron microtomography (n-microCT); analysis of fossil
and extant hominid teeth (since 2013). With ANSTO we also collaborate in the area of
radiocarbon dating and proton induced x-ray analyses.
Soprintendenza per i Beni Archeologici del FVG (Italy) and Centre for Archaeological
Science of the University of Wollongong (Australia); high-resolution virtual study of the
Middle Pleistocene dentognathic assemblage of Visogliano and its dating by Optically
Stimulated Luminescence (OSL) (since 2012).
Soprintendenza per i Beni Archeologici and Protezione Civile of FVG (Italy); study of
the archaeological landscape of FVG by means of LiDAR remote sensing (since 2013).
Nuclear Analysis and Radiography Department, MTA Centre for Energy Research
(Budapest, Hungary) in the frame of CHARISMA project (Cultural Heritage Advanced
Research Infrastructures: Synergy for a Multidisciplinary Approach to
Conservation/Restoration); study of prehistoric stone artefacts by non-destructive
Prompt Gamma Activation Analysis (PGAA) (since 2012).
Exploration Geophysics Group of Trieste University (Italy); geophysical investigation
of archaeological sites of Trieste Province (since 2013).
Department of Mathematics and Geosciences of Trieste University (Italy) and Institute
of Archaeology of the Slovenian Academy of Science (Slovenia); study of lithic Neolithic
and Copper Age stone artifacts (since 2009).
Museo paleoantropologico del Po at San Daniele del Po (Cremona, Italy),
Soprintendenza della Lombardia, University of Rome "La Sapienza" and GeoScience
Southern Cross University, Australia; study of the "Pàus" Neanderthal frontal bone by
X-ray microCT and U-Th dating (since 2013).
University of Rome "La Sapienza" and Soprintendenza per I Beni Archeologici del Lazio
(Italy), Centre for Archaeological Science of the University of Wollongong (Australia)
and GeoScience Southern Cross University, Australia; study of the Ceprano (H.
heidelbergensis) skull by X-ray microCT, OSL and U-Th dating (since 2011).
Natural History Museum of Trieste and MUSE, Science Museum of Trento, Italy;
microCT study of paleontological fossil remains.
UNIMORE/ICTP Project - ROSAE 2016 (Relazioni Organismo-Sedimenti in Ambienti
Estremi) (since 2016).
Institute for Anthropological Research, Zagreb, Croatia; microCT scanning and analyses
of the human skeletal/dental remains for the purposes of the research project
Reconstructing prehistoric (Neolithic to Bronze Age) lifestyles on the territory of
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•

Croatia - a multidisciplinary approach (since 2017).
University of Bologna, Laboratory of Physical Anthropology and ancient DNA,
Department of Cultural Heritage; and University of Ferrara (since 2017).

Training Activities
The MLAB promotes training for research through research and hands-on activities.
Advanced experimental setups based on novel particle detectors (SDD and MPGD); modern
electronics devices; and X-ray, laser and optical instruments are available at MLAB for training
and research.
In 2017, the MLAB personnel has provided training and collaborated with the scientific
activities of several students and researchers such as: Mr. Seyed Mehdi Hashemi (PhD student,
Iran), Mr. Filippo Pascoli (PhD student, Italy), Dr. Luciana De Micco (Junior Associate,
Argentina), Dr. José Lipovetzky (Junior Associate, Argentina) and Dr. Mamun Bin Ibne Reaz
(Senior Associate, Bangladesh/Malaysia).
The PhD student MSc. Kasun Sameera Mannatunga (STEP, Sri Lanka) completed his second
visit under the OFID/ICTP Postgraduate Scheme. With the supervision of MLAB personnel, he
is carrying out training and research towards his PhD Thesis titled Real Time Reconfigurable
System-on-Chip Architecture for Massive Multichannel Data Processing.
Meetings with the coordinator of the International PhD programme on Advanced
Technologies and Computing Systems offered by the University of Castilla-La Mancha (UCLM),
Spain, have been held in 2017 with the aim of signing a MoU between ICTP and UCLM that
would allow PhD students from developing countries to carry out their PhD projects at the
MLAB in collaboration with UCLM.
ICTP training activities organized by the MLAB in 2017
•

•
•

•

•

Joint ICTP-IAEA School on Zynq-7000 SoC and its Applications for Nuclear and Related
Instrumentation, held at ICTP from 21 August to 15 September, 2017 (four weeks
school). Directors: Maria Liz Crespo (ICTP) and Iain Darby (IAEA), Local Organiser:
Maria Liz Crespo.
Advanced School on Programmable System-on-Chip for Scientific Instrumentation,
held at ICTP from 20 November to 1 December, 2017. Directors: Andres Cicuttin (ICTP)
and Maria Liz Crespo (ICTP), Local Organiser: Maria Liz Crespo.
Hands-on Research in Complex Systems School held at ICTP from 30 July to 11 August,
2017. Directors: Joseph Niemela (ICTP), Michael Schatz (Georgia Tech), Mark D.
Shattuck (The City College of New York), Local Organiser: Maria Liz Crespo. The school
provided interactive experiences with hands-on research involving several table-top
experiments carried out at MLAB.
Winter College on Optics: Advanced Optical Techniques for Bio-imaging, held at ICTP
from 6 to 24 February 2017. Directors: Humberto Cabrera (ICTP), Maria Luisa Calvo
(Spain), Alberto Diaspro (Italy), Viktor Lysiuk (Ukraine), Nicoletta Tosa (Romania) and
Joseph Niemela (ICTP). The school included background tutorials and demonstrative
table-top experiments implemented at MLAB. (See "The ICTP Winter College workshop
a success" at http://e-ico.org/node/375 )
Joint ICTP-IAEA International School on Nuclear Security, held at ICTP from 27 March
to 7 April 2017. Organizers: D. Nikonov (IAEA) and C. Tuniz (ICTP). The activity
included practical exercises carried out at MLAB.

Laser and Spectroscopy Facility
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The Laser and Spectroscopy Facility (LSF), housed at the MLAB, is part of the SPIE-ICTP Anchor
Research in Optics Program and supported by the International Society for Optics and
Photonics (SPIE). It is based on optical and spectroscopy techniques that provide modern
photon-based analytical capabilities essential to today's materials science. The LSF explores
the applications of continuous wave, pulse lasers and incoherent sources in the areas of
material characterization and environmental research emphasizing the development of novel
and unique ultrasensitive laser-based analytical methods, study of pollutants in terrestrial,
aquatic and air environments, as well as studies on low dimensional materials such as
plasmonic nanostructures and graphene.
During 2017, short-term visitors and students, such as: Dr. Jehan Akbar (Pakistan), Dr.
Muhammad Sulaiman Yousafzai (USA), Dr. Zeinab Ebrahimpour (Iran) and Vahideh Farzam
Rad (Iran), have received training on the LSF installed at the MLAB.
Participation in International Programmes
MLAB personnel have participated:
• At the International IAEA Consultancy Meeting on Aspects of Nuclear Instrumentation:
Hybrid Logic Devices, from 8 to 12 May 2017, held at IAEA’s Headquarters in Vienna,
Austria.
• At the 3rd Meeting on Silicon Drift Detectors for Low Energy X-Ray Application held in
Trento from 26 to 28 April, 2017.
• As Chair in the area of Digital Signal Processing of the 2017 Eight Argentine Symposium
and Conference on Embedded Systems (SASE/CASE 2017) held in Buenos Aires,
Argentina, from 09 to 11 August 2017.
• As member of the evaluation committee of the Ph.D. Thesis titled “Functional and
timing in-hardware verification of FPGA-based designs using unit testing frameworks”,
Ph.D. student: Julián Caba Jiménez, Department of Technology and Information
Systems, University of Castilla - La Mancha, Spain.
Services
• Hardware Loan Programme: ICTP-MLAB hardware platforms based on FPGA are given
on loan to external collaborators through a simple written agreement for research and
education purposes. Among the beneficiaries of this program there are teachers,
researchers, and students from Argentina, Bangladesh, Colombia, Costa Rica, Cuba,
Guatemala, India, Malaysia, Mexico, Nigeria, Pakistan, Peru, Sri Lanka and Ukraine.
• Public Outreach: The MLAB group has given talks on Particle Detection, Lasers and
Optics, including demonstrations and interactive experiences to high school students
(Scuola Media Italo Sveva di Trieste and Scuola Media D. Alighieri di Staranzano).
Staff and Long-Term Visitors
Professional Staff
Maria Liz Crespo, Argentina
Technical Staff
Andres Cicuttin, Italy
Scientific Consultants
Claudio Tuniz, Italy (part-time)
Andrea Vacchi, Italy (part-time)
Post-doctoral Fellows
Federico Bernardini, Italy
Visiting Scientists
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Humberto Cabrera, Cuba
Kasun S. Mannatunga, Sri Lanka
Komlan S. Gadedjisso-Tossou, Togo (part-time)
Administrative Staff
Stanka Tanaskovic, Italy
Consultant (technician)
Mauricio Dos Santos, Italy
Funding
The Centro Studi e Ricerche "Enrico Fermi" (Rome) has supported the research activity of the
microCT group and in particular the salary of Dr. Federico Bernardini, first within the
framework of the project entitled "Microtomography for Archaeology and
Palaeoanthropology" (2015-2017) and, from 2017, within the framework of the project
S.A.P.I.E.N.S (Scienze per l'Archeologia e la Paleoantropologia: InterpretareE la Nostra Storia)
devoted to the study of human past.
Publications
Published
Journals
Baucon A. et al. including Bernardini F. and Tuniz C. (2017). Organism-substrate interactions
and astrobiology: Potential, models and methods. Earth-Science Reviews, 171, 141–180.
doi.org/10.1016/j.earscirev.2017.05.009.
Bernardini F. et al. including Tuniz C. (2017). Evidence of open-air late prehistoric occupation
in the Trieste area (North-eastern Italy): dating, 3D clay plaster characterization and obsidian
provenancing.
Archaeological
and
Anthropological
Sciences,
10,
pp.
1-11
http://dx.doi.org/10.1007/s12520-017-0504-7
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017). First
measurement of the Sivers asymmetry for gluons using SIDIS data. Physics Letters B, Volume
772, pp 854-864.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Sivers asymmetry extracted in SIDIS at the hard scales of the Drell–Yan process at COMPASS.
Physics Letters B, Volume 770, pp 138-145.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017). Final
COMPASS results on the deuteron spin-dependent structure function and the Bjorken sum rule.
Physics Letters B, Volume 769, pp 34-41.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Multiplicities of charged kaons from deep-inelastic muon scattering off an isoscalar target.
Physics Letters B, Volume 767, pp 133-141.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Leading-order determination of the gluon polarisation from semi-inclusive deep inelastic
scattering data. The European Physical Journal C, Volume 77, pp 209.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Exclusive ω meson muoproduction on transversely polarised protons. Nuclear Physics B,
Volume 915, pp 454-475.
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By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Resonance production and π π S-wave in π−+ p→ π− π− π++ p recoil at 190 GeV/c. Physical
Review D, Volume 95, pp 032004.
By COMPASS Collaboration: Adolph C. et al. including Cicuttin A. and Crespo M.L. (2017).
Multiplicities of charged pions and charged hadrons from deep-inelastic scattering of muons
off an isoscalar target. Physics Letters B, Volume 764, pp 1-10.
By FAMU collaboration: Mocchiutti E. et al including Gadedjisso-Tossou K, Niemela J. and
Vacchi A. (2018). First FAMU observation of muon transfer from mu-p atoms to higher-Z
elements. Journal of Instrumentation, 13.
Bufon J. et al including Cicuttin A. and Crespo M.L. (2017). Towards a multi-element Silicon
Drift Detector system for Fluorescence Spectroscopy in the soft X-ray regime. X-Ray
Spectrometry, Volume 46, Issue 5, pp 313-318.
Cedeño E, Cabrera H, Delgadillo-López A, Delgado-Vasallo O, Mansanares A, Calderón A, Marín
E. (2017). High sensitivity thermal lens microscopy: Cr-VI trace detection in water. Talanta
170, 260-265.
De Micco L., Antonelli M., Crespo M.L., Cicuttin A. (2017). HW/SW Codesign of Maximum
Lyapunov Exponent Estimator. 2017 IEEE 8th Latin American Symposium on Circuits and
Systems (LASCAS), Bariloche, Argentina, 20-23 February 2017, published in IEEE Xplore
Digital Library, ISSN: 2473-4667, doi: 10.1109/LASCAS.2017.7948066
Díaz Aráez J.L. et al. including Bernardini F. (2017). New remains of Diplocynodon (Crocodylia:
Diplocynodontidae) from the Early Miocene of the Iberian Peninsula. Comptes Rendus Palevol,
16, 12-26. doi.org/10.1016/j.crpv.2015.11.003
Di Vincenzo F. et al. including Bernardini F. and Tuniz C. (2017). Digital reconstruction of the
Ceprano calvarium (Italy), and implications for its interpretation. Scientific Reports, 7,
doi:10.1038/s41598-017-14437-2.
Korte D., Kaukler D., Fanetti M., Cabrera H., Daubront E., Franko M. (2017). Determination of
petrophysical properties of sedimentary rocks by optical methods. Sedimentary Geology 350,
72-79.
Nava A. et al. including Bernardini F. and Tuniz C. (2017). Virtual histological assessment of
the prenatal life history and age at death of the Upper Paleolithic fetus from Ostuni (Italy).
Scientific Reports, 7, doi:10.1038/s41598-017-09773-2.
Vinci G., Bernardini F. (2017). Reconstructing the protohistoric landscape of Trieste Karst
(north-eastern Italy) through airborne LiDAR remote sensing. Journal of Archaeological
Science: Reports, 12, 591-600. doi.org/10.1016/j.jasrep.2017.03.005.
Zanolli C. et al. including Tuniz C. (2017). Exploring Hominin and Non-hominin Primate Dental
Fossil Remains with Neutron Microtomography. Physics Procedia 88, 109-115. doi:
10.1016/j.phpro.2017.06.014
Conference Proceedings
Bufon J. et al including Cicuttin A. and Crespo M.L. (2017). A large solid angle multi-element
Silicon Drift Detectors system for low energy X-ray fluorescence spectroscopy, accepted as
Poster presentation at the 24th International Congress on X-ray Optics and Microanalisys,
ICXOM24, Trieste, Italy, 25-29 September, 2017. Abstract published in the ICXOM24 Book of
Abstracts.
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Mannatunga K.S., Crespo M.L., Cicuttin A. et al. (2017). Preliminary characterization at
different energies of a new monolithic 8-channel Silicon Drift Detector for SESAME, accepted
as Poster presentation at the 24th International Congress on X-ray Optics and Microanalisys,
ICXOM24, Trieste, Italy, 25-29 September, 2017. Abstract published in the ICXOM24 Book of
Abstracts.
In press
Bernardini F. (2017) Polished stone axes in the Caput Adriae from Neolithic to Copper Age”.
Journal of World Prehistory.
Bernardini F. et al. (2017). Polished stone axes from Varna/Nössingbühel and
Castelrotto/Grondlboden, Alto Adige (Italy). Archaeological and Anthropological Sciences.
Submitted
Bernardini F. et al. Discovery of ancient Roman "highway" reveals geomorphic changes in
karst environments during historic times; submitted to PLOS One.
Fernández-Coll M., Arbez T., Bernardini F., Fortuny J. (2017). Cranial anatomy of the Early
Triassic Trematosaurine Angusaurus: 3D endocranial insights and phylogenetic implications;
submitted to Journal of Iberian Geology.
Rachevski A. et al. including Cicuttin A., Crespo M.L and Mannatunga K. (2017). The XAFS
Fluorescence Detector System based on 64 Silicon Drift Detectors for the SESAME Synchrotron
Light Source; submitted to the 14th Pisa Meeting on Advanced Detectors to be held in La
Biodola, Italy, from 27 May to 02 June, 2018 - accepted contributions will be published in a
special issue of Nuclear Instruments and Methods in Physics Research A (NIM-A).
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APPLIED PHYSICS
TELECOMMUNICATIONS/ICT FOR DEVELOPMENT LABORATORY (T/ICT4D)
(Former Aeronomy and Radiopropagation laboratory (ARPL))
Ionospheric Radiopropagation Section
Ionospheric Radiopropagation related research activities of the laboratory cover ionospheric
modelling studies and 3D and time specification of the electron density in the ionosphere using
ground and space experimental data ingestion in ionospheric models like the NeQuick been
developed by the Laboratory. These efforts are particularly oriented to assess ionospheric
effects in satellite navigation and positioning. The research activities extends also to solar
induced Space Weather effects on the ionosphere.
The ICTP has signed in 2009 a MoU with Boston College of the United States of America to
promote, through T/ICT4D, training activities related to the ionosphere and its effects on
satellite navigation in Africa. A series of collaborations with research groups in African
universities and research centres towards the implementation of joint research activities in
this field have been established and a number of graduated students enrolled in African
Universities are being co-supervised by the Head of the T/ICT4D and other researchers of the
Laboratory, including also ICTP STEP program awardees. It has to be noted that these efforts,
carried out mostly in partnership with Boston College and with the financial support of the UN
Office of Outer Space Affairs (UNOOSA) and other institutions have produced an important
increase of publications in the field of ionospheric research by African scientists working in
Africa. Updated statistics are given in the figure below that shows the impact of the training
activities carried out under the partnership on the percentage of papers published in the topic
“equatorial ionosphere” by African scientists working in Africa (source Web of Science Core
Collection). It has to be noted that these training activities have extended in recent years to
cover all developing countries.

The collaboration with the Universidad Complutense de Madrid (Spain) continues and the
Head of the T/ICT4D who has been awarded for the fifth consecutive year as Honorary
Professor of the Faculty of Physical Sciences of that University.
Sandro Radicella has been invited as keynote speaker at the “ACAC-ICO MID Workshop on
GNSS” held in Rabat, Morocco, 7-8 November 2017.
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It has to be noted that almost all the publications of scientists of the T/ICT4D are the result of
close collaboration of these scientists with colleagues from other research institutions and
Universities of all over the world and particularly from developing countries.
Research Activities
During 2017 the Ionospheric Radiopropagation Section of the T/ICT4D laboratory continued
participating in the phase 2 of the project "MONitoring of Ionosphere by InnovaTive
Techniques coordinated Observations and Resources” (MONITOR) financed by the European
Space Agency (ESA) with the direct scientific involvement of B. Nava, coordinator of the
section. This phase of the project, finalized during 2016, continued and extended what has been
initiated in the first phase of the project; including the collection, processing and archiving of
ionospheric data and products during active periods of solar activity; the development of
improved scintillation monitoring instrumentation; and the establishment of a scintillation
monitoring network, in order to build the appropriate infrastructure for analyzing the impact
of the ionosphere on European GNSS (EGNOS and Galileo) system performance.
In 2017 the project “Total Electron Content Characterization Study over Africa and Application
to BIOMASS mission (TECA)” assigned through a contract under the ESA ALCANTARA Initiative
was finalised successfully. The project has involved researchers from Nigeria and Cote d’Ivoire.
The objectives of the project were: to investigate the need and feasibility of a regional indicator
of temporal variations of ionospheric parameters in the Western Sub Saharan African region
and to assess in how far the existing ionospheric monitoring capabilities in the regions of
interest would need to be consolidated in order to satisfy the requirements for science
applications and for the BIOMASS program of ESA.
During 2017 a substantial increase of research papers about the use of the NeQuick
ionospheric model developed by the Section has been registered. 32 papers were written by
scientist working in different countries (see figure below) in addition to the 4 papers written
by members of the Section. These papers indicate that the NeQuick model is being used
successfully for different research purposes in several countries around the world.
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Training activities
The section, in collaboration with the Boston College Institute of Scientific Research have
organized and carried out at ICTP the Extended Workshop on Space Weather Effects on GNSS
Operations. The activity was co-sponsored also by the International Committee on Global
Navigation Satellite Systems and other institutions. Members of the section have participated
as lecturers and instructors. The activity was attended by 50 scientists: 20 lecturers from 10
countries and 30 participants from 20 countries. Participants were exposed to both theoretical
lectures and hands-on work. An important aspect of the Workshop was the Computer
Laboratory hands-on work carried out by the participants through the Group Projects where
selected case studies of Space Weather events and their effects on the ionosphere were treated.
Each Group reported in a presentation their results at the end of the Workshop.
Wireless Communications Section
The main interest of the Section is in ICT for development. Both research and training activities
has been focus on how to use ICT to help the development of academic networks. In particular,
work has been done on Long Distance Wireless Links, Wireless Sensor Networks for
Development and Low-cost solutions for wireless links setup. More recently special attention
has been devoted to Internet of Things (IoT) for development taking into account the potential
of it in all sectors of society from health to industry. The researchers of the Section have been
active in organizing and participating in training activities in the field as it can be seen in the
chapter on training below.
Most of the activities of the Section are organized in collaboration with the International
Telecommunication Union-Telecommunication Development Bureau (ITU-BDT). The ITU-BDT
was established to help spread equitable, sustainable and affordable access to information and
communication technologies as a means of stimulating broader social and economic
development. The Section has been collaborating with EsLaRed (Fundacion Escuela
Latinoamericana de Redes) organizing training activities in Latin America since 1992. Other
collaboration agreements with organizations in Europe, Asia and South America have been
established.
Research and Direct Assistance Activities
Research activities of the Section include:
1) Development of low power, low cost communications platform for marine environmental
data from a floating boa, in collaboration with the Italian OGS. The prototype has been tested
inland and in the Gulf of Trieste with satisfying results.
2) Research on long range LoRa communications. Selecting appropriate test sites in northern
Italy, we where able to demonstrate the feasibility of spanning an unprecedented distance of
316 kilometers with only 100 mW of power. (See publication by Jovalekic et al. 2017)
3) Research in affordable solutions for wireless Internet access. Drawing from many
installations in which the Section have participated the publication by Saldana et al. (2017)
give the results
4) Development of low cost weather stations with long range wireless data transmission.
Prototypes installed in Philippines, work in progress with other technologies to be tested in
other locations.
Training and Teaching Activities
During 2017, the section participated or organized several training activities and seminars in
other countries and in Trieste:
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•
•
•
•
•
•
•
•
•
•
•
•

Workshop on “ NBTC – ITU Training on Building IoT solutions for e-applications”,
November 27 – 30, Bangkok, Thailand, Marco Zennaro lecturer and co-organizer.
Workshop for Latin America and the Caribbean (WALC 2017), November 6 – 10, San
Salvador, El Salvador, Ermanno Pietrosemoli and Marco Zennaro lecturers.
ICTP-ISOC workshop on Internet of Things (IoT), September 23 – 29, Addis Ababa
University, Ethiopia, Marco Zennaro lecturer and co-organizer.
Workshop on Open Source Solutions for the Internet of Things, June 27 - July 7, ICTP,
Italy, Marco Zennaro and Ermanno Pietrosemoli organizers and lecturers.
Workshop on Wireless Networking at Second Summit on Community Networks in
Africa, May 22 – 24, Nairobi, Kenya, Ermanno Pietrosemoli and Marco Zennaro
lecturers.
Workshop on Curriculum Development for IoT Master Courses, May 8 – 12, Kigali,
Rwanda, Marco Zennaro lecturer.
Joint ICTP-IAEA Workshop on Environmental Mapping: Mobilising Trust in
Measurements and Engaging Scientific Citizenry, March 6 – 24, ICTP, Italy, Marco
Zennaro organizer and lecturer
Internet of Things for Citizen Science Weather Stations to support Grid Resiliency and
the 2018 Asian Games and Research in IoT, April 3 – 7, Palembang, Indonesia, Marco
Zennaro and Rodrigo Carbajales lecturers
Workshop: GAIA Community Networks: Sustainability and Regulation, January 26 - 27,
2017, Cambridge University, UK, Marco Zennaro lecturer.
Marco Zennaro has paid a research Visit and gave a Seminar at Universitat Politècnica
De Valéncia, April 26 – 28, Valencia, Spain.
Marco Zennaro has been invited again to lecture on Internet of Things for Development
at the Master course on ICT for development of the Tankyu School in Kobe, Japan, on
17-21 July.
Ermanno Pietrosemili and Marco Zennaro have paid a research visit at Universidad de
San Carlos de Guatemala and Universidad del Valle de Guatemala, Guatemala,
November 2 – 3.

Staff and Long-Term Visitors during 2017
Professional Staff
Nava, Bruno, Italy (Coordinator, Ionospheric Radiopropagation Section)
Zennaro, Marco, Italy (Coordinator, Wireless Communications Section)
Migoya Orué, Yenca, Argentina
Consultants
Amory Mazaudier, Christine, France
Ciraolo, Luigi, Italy
Pietrosemoli, Ermanno, Italy-Venezuela
Radicella, Sandro M., Italy-Argentina (Head of T/ICT4D)
Rainone, Marco, Italy
Visiting Scientists
Alazo Cuartas, Katy (TRIL award), Cuba
Carabajales, Rodrigo, Argentina
Kashcheyev, Anton, Ukraine
Tebabal, Ambelu, (STEP award), Ethiopia
Yao, Josée N'gbesso, (STEP award), Cote d’Ivoire
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Publications
Journal articles
Abe, O. E., X. Otero-Villamide, C. Paparini, R. H. Ngaya, S. M. Radicella; B. Nava, “Signature of
ionospheric irregularities under different geophysical conditions on SBAS performance in the
western African low-latitude region”, Annales Geophysicae, 35(1), 1-9, 2017
Abe, O. E., X. Otero-Villamide, C. Paparini, S. M. Radicella, B. Nava, M. Rodriguez-Bouzá,
“Performance evaluation of GNSS-TEC estimation techniques at the grid point in middle and
low latitudes during different geomagnetic conditions”, Journal of Geodesy, 91(4), 409-417,
2017
Rodríguez-Bouza, M,,C. Paparini, X. Otero, M. Herraiz, S. M. Radicella, O. E. Abe, G. RodríguezCaderot, “Southern European ionospheric TEC maps based on Kriging technique to monitor
ionosphere behavior”, Adv. Space Research, 60 (8), 1606-1616, 2017.
Alazo-Cuartas, K., S. M. Radicella, An improved empirical formulation of an ionosphere
bottomside electron density profile thickness parameter, Adv. Space Research, 60 (8), 17251731, 2017.
Ferreira, A. A., R. A. Borges, C. Paparini, L. Ciraiolo, S. M. Radicella, “Short-term estimation of
GNSS TEC using a neural network model in Brazil”, Adv. Space Research, 60 (8), 1765-1776,
2017.
Akala, A. O. , A. H. Ejalonibu, P. H. Doherty, S. M. Radicella, K. M. Groves, C. S. Carrano, C. T.
Bridgwood, R. A. Stoneback, “Characterization of GNSS amplitude scintillations over Addis
Ababa during 2009-2013”, Adv. Space Research, 60 (8), 1969-1983, 2017.
Migoya-Orué, Y., O. Olufunmilayo, S. Radicella, K. Alazo-Cuartas, B. Rabiu, “Evaluation of
NeQuick as a model to characterize the Equatorial Ionization Anomaly over Africa using data
ingestion”, Adv. Space Research, 60(8), 1732-1738, 2017
Shaikh, M. M., B. Nava, A. Kashcheyev, “A model-assisted radio occultation data inversion
method based on data ingestion into NeQuick” Adv. Space Research. 59 (1), 326-336. 2017
Béniguel Y., I. Cherniak, A. Garcia-Rigo, P. Hamel, M. Hernández-Pajares, R. Kameni, A.
Kashcheyev, A. Krankowski, M. Monnerat, B. Nava, H. Ngaya, R. Orus-Perez, H. Secrétan, D.
Sérant, S. Schlü ter, V. Wilkena, "MONITOR Ionospheric Network: two case studies on
scintillation, and electron content variability", Annales Geophys Gophysicae, 35, 377–391,
2017
Pietrella, M., B. Nava, M. Pezzopane, Y. Migoya-Orue, A. Ippolito C. Scotto, "NeQuick2 and
IRI2012 models applied to mid and high latitudes, and the Antarctic ionosphere". Antarctic
Science, pp. 1–12. doi: 10.1017/S0954102016000602. 2017
Abe, O. E., C. Paparini, R. H. Ngaya, X. Otero-Villamide, S. M. Radicella; B. Nava, “The stormtime assessment of GNSS-SBAS performance within low latitude African region using a
testbed-like platform”, Astrophysics and Space Science, 362(9), DOI: 10.1007/s10509-0173150-8, 2017
Ezquer, R. G., L. A. Scidá, Y. O. Migoya-Oruè, G. E. Lescano, K. Alazo-Cuartas, M. A. Cabrera, S.
M. Radicella, “NeQuick 2 total electron content predictions for middle latitudes of North
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American region during a deep solar minimum”, J. Atmos. and Solar-Terrestrial Phys., 154,
55-66, 2017
Abe, O. E., C. Paparini, R. H. Ngaya, X. Otero-Villamide, S. M. Radicella; B. Nava, “Analysis of a
grid ionospheric vertical delay and its bounding errors over West African sub-Saharan
region”, J. Atmos. and Solar-Terrestrial Phys., 154, 67-74, 2017
Ferreira, A. A., R. A. Borges, C. Paparini, S. M. Radicella, “TEC modelling via neural network
using observations from the first GLONASS R&D data network in Brazil and the RBMC”, IFAC
PAPERSONLINE, 50(1), 12829-12834, 2017
R.G. Ezquer, L.A. Scidá, Y. Migoya Orué, B. Nava, M.A. Cabrera, C. Brunini, NeQuick 2 and IRI
Plas VTEC predictions for low latitude and South American sector, Adv. Space Research, ISSN
0273-1177, https://doi.org/10.1016/j.asr.2017.10.003, 2017
Saldana, J., A. Arcia-Moret, A. Sathiaseelan, B. Braem, E. Pietrosemoli, M. Zennaro, J. SimoReigadas, I. Komnios, C. Rey-Moreno, "Alternative Networks: Toward Global Access to the
Internet for All," IEEE Communications Magazine, vol. 55, no. 9, pp. 187-193, 201
Submitted
Kashcheyev, A., Y. Migoya-Orué, C. Amory-Mazaudier, R. Fleury, B. Nava, K. Alazo-Cuartas and
S.M. Radicella. “Multi-variable comprehensive analysis of two great geomagnetic storms of
2015”, submitted to Journal of Geophysical Research - Space Physics.
Tebabal, A., S.M. Radicella, B. Damtie, Y. Migoya-Orué, M. Nigussie, B. Nava, “Feed forward
neural network based ionospheric model for East African region”, submitted to Adv. Space
Research.
Proceedings
Luzuriaga, J. E., M. Zennaro, J.C. Cano, C. Calafate, P. Manzoni, “A Disruption Tolerant
Architecture based on MQTT for IoT Applications”, Proceedings of CCNC 2017, January 8 - 11,
2017, Las Vegas, USA
Herrera-Tapia, J., E. Hernandez-Orallo, A. Tomas, C. Tavares Calafate, J.C. Cano, M. Zennaro, P.
Manzoni, “Evaluating the use of sub-gigahertz wireless technologies to improve message
delivery in opportunistic networks”, Proceedings of 14th IEEE International Conference on
Networking, Sensing and Control, May 16-18, 2017, Calabria, Italy
Jovalekic,N., E. Pietrosemoli, M. Rainone and M.Zennaro, “Smart and Very Distant Objects”,
Proceedings of MobiCom SMARTOBJECTS'17, October 16, 2017, Snowbird, UT, USA
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APPLIED PHYSICS
MEDICAL PHYSICS

ICTP's activities in the area of Medical Physics for the year 2017 can be divided in three main
chapters:
A) Training activities
B) Visits of the Associate Members
C) The Master of Advanced Studies in Medical Physics, in cooperation with the
University of Trieste (UNITS) (see chapter under Training and Education Programmes,
pg. 136)
A) TRAINING ACTIVITIES
In 2017 the following medical physics training activities took place:
A.1) Joint ICTP-IAEA International Workshop on the Implementation of Image Guided
Radiotherapy (8 – 12 May 2017)
The Workshop had 8 lecturers and 54 participants (including the Master’s in Medical Physics
students) and was co-sponsored by the AAPM. Image guided radiotherapy (IGRT) is
considered an important component in the practice of advanced radiotherapy such as intensity
modulated radiotherapy. IGRT technology means that the verification of the positioning of the
patient at time of treatment for external beam radiotherapy can be achieved with advanced
imaging of the patient volume and with immediate online corrective strategies. Advanced IGRT
with motion management and treatment gating is now also possible. For the safe and effective
practice of IGRT, clinical medical physicists need to have knowledge of the commissioning and
quality assurance of IGRT technology and processes, and have an understanding of the dose
burden to patients from IGRT imagining procedures. The topics developed in the lectures and
practical exercises in the infolab and at the Trieste University Hospitals are: IGRT technologies
and processes; clinical evidence for IGRT; commissioning of IGRT; quality assurance of IGRT;
impact of IGRT on CTV-PTV margins in EBRT; patient dosimetry for IGRT procedures; and
motion management strategies in advanced IGRT.
A.2) College on Medical Physics: Enhancing the Role of Physicists in Clinical Medical
Imaging: Procedure Optimization, quality Assurance, Risk Management, Training (5-23
September 2017)
This 3rd edition of the School had 21 teachers providing lectures and/or conducting practical
exercises in the infolab and in the Trieste radiotherapy hospital and it had 60 participants
(including the 18 Master’s in Medical Physics students). The School was sponsored by the
IOMP, EFOMP, AAPM and AIFM. The objective of the School is to contribute to the
understanding of physics applied to radiation therapy and the development of competent
medical physicists who can make a direct contribution to the improvement of health care in
their countries through better radiation therapy. The two-week School was devoted to the
physics applied to radiation therapy with the aim to introduce to conventional and advanced
therapy principle, methods and technology:
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disseminating information about issues on radiotherapy physics and defining innovations that
could improve the quality of radiotherapy services; outlining a systematic approach to the
assessment of the appropriateness of conventional and advanced radiotherapy techniques;
and facilitating the creation of a network for the exchange of information on radiotherapy
physics among scientists in developing and developed Member States.
B) ASSOCIATE MEMBERS and STEP STUDENTS
In 2017, the following Associate Members visited the ICTP and elsewhere.
•

•

•

ADEMOLA Janet (Nigeria) from 1 August to 5 September 2017. Topics developed
during the visit: TL/OSL investigations on personal objects as emergency dosimeter,
Assessment of radon in the environment and the radiological health effect.
SAMBA Odette (Cameroon) from 5 March to 14 May 2017. Topic developed during the
visit: How to change from 2D to 3D radiotherapy; European commission
recommendations as suspensions level for radiology equipment; conversion
coefficients or conversion factors for adult radiography and pediatric radiography.
OMER Hiba Baha Eldin Sayed (Sudan, working in Saudi Arabia) from 29 June to 27
August 2017.

STEP PROGRAMME
EKPO Mary-Ann Etim (Nigeria) from 25 March to 22 June 2017. Topic of the PhD study:
Patient dosimetry in computed tomography examinations. The experimental activity was
developed at the Trieste hospital under the supervision of dr. M. De Denaro.
In addition to the participation in the Training Activities in Medical Physics, during their period
of stay some have provided a seminar on their research activities addressed mainly to the
Master’s in medical physics students. They also interacted with the medical physics
departments of local hospitals in Trieste and Udine and/or with physicists working at the
Trieste University and Elettra.

ICTP Full Technical Report 2017

105

APPLIED PHYSICS
FLUID DYNAMICS
The ICTP Fluid Dynamics Laboratory is a world-class research facility whose activities range
from quantum to classical fluid flows and whose centrepiece is an apparatus utilizing helium
gas near absolute zero. This apparatus is capable of producing extreme values of the control
parameters characterizing controlled buoyancy-driven turbulence. Operating near the critical
point of helium, it provides high-resolution data for fundamental studies of turbulent fluid
dynamics.
Research Activities
From its position atop a rotating platform, ICTP’s turbulent convection experiment provides
data applicable to large-scale natural phenomena like atmospheric and solar convection in a
range of control parameters not possible elsewhere. Recent experiments have taken particular
advantage of the possibility to apply more realistic boundary conditions, particularly the more
two- dimensional aspect ratios characteristic of natural extended systems. Taking rotating
convection to the limits has shown that the enhancement of convection with rotation at
moderately high Rayleigh numbers obtained with conventional apparatus essentially vanishes
at higher Ra and even changes sign. Since the range of parameters is not available to fully
resolved numerical simulations, the experiment provides important input for guiding thinking
about common turbulent flows in nature.
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APPLIED PHYSICS
ANCHOR OPTICS RESEARCH (AOR) PROGRAMME
The programme is a collaboration between the international Society for Optics and Photonics
(SPIE), ICTP and INFN.
The research activities are presently centered in collaborating laboratories in the INFN and
Elettra Sincrotrone Trieste. The purpose of the research, which is co-funded by the
International Society for Optics and Photonics (SPIE) is to use high power, narrow line-width
mid-IR laser light for both spectroscopy and for accurate measurements of the proton charge
radius, based on resolving hyperfine splitting in muonic hydrogen. The two methods being
investigated are the use of a quantum cascade laser (QCL) which is tunable in the mid-it range,
and difference frequency generation (DFG), taking advantage of improvements in nonlinear
crystals.
The laboratory activities have involved researchers from Italy (ICTP, INFN, Sincrotrone Trieste
S.C.p.A.), Bulgaria, Togo, Ghana and India. Researchers from developing countries were
supported through STEP (sandwich training) programme, the TRIL (Training and Research in
Italian Laboratories) programme, and ICTP’s Associates programme.
Elettra joined as a partner to the Quantum Cascade Laser project in 2012, making available
resource and personnel from the laser laboratory.
In addition, an activity in Applications of Optical Tweezers was added in October 2012 under
the umbrella of the AOR program. This brings a new partner—IOM-CNR—to the AOR.
Finally, with cooperation from IVIC in Venezuela and with an ICTP Associate from there, we
added a third component on the ICTP campus, namely a training and research facility dedicated
to microscopy and light-matter interaction.

ICTP Full Technical Report 2017

107

APPLIED PHYSICS
SYNCHROTRON RADIATION RELATED THEORY
The aim of the group is to perform theoretical research and training in areas of condensed
matter and applied physics that are experimentally investigated by synchrotron radiation (SR).
There is close collaboration with experimentalists at the nearby SR source Elettra and at other
similar facilities.
Within the relatively large scope of problems that fall under this description, the group has two
main focuses of activities. The first field of activities is the investigation of electronic, magnetic,
and structural properties of systems with strong electron correlations, including transitionmetal oxides and related materials. The second main area of interest is the physics of lowdimensional systems and nanostructures.
Research Activities
The main activities in 2017 include:
Reversible Electrical Switching of Spin Polarization in Mulitiferroic Junctions
The ability to switch the sign of the tunneling electrons’ spin polarization with an electric field
could introduce dramatic and technologically promising changes in the ways spin transport is
controlled in spintronic devices. Recently, such a switching has been observed experimentally
in Co/PbZr0.2Ti0.8O3/La2/3Sr1/3MnO3 (Co/PZT/LSMO) multiferroic tunnel junctions. Ab initio
calculations carried out in the group uncovered a microscopic mechanism explaining this
effect. The explanation is based on an O-vacancy related Co/PZT interface structure, which
could be expected at such interfaces. This O-vacancy configuration was singled out after an
extensive search of an interface configuration that can account for the experimentally observed
ferroelectric switching trends in the spin polarization as well as in the resistivity. The
theoretical study showed that inversion of the PZT ferroelectric polarization at this interface
induces drastic reversible changes in the reactivity and chemical binding of the interfacial O
with the Co. The resulting ferroelectric controllable reactivity of the interfacial O leads virtually
to an ON/OFF switchable O-Co hybridization and a swappable spin polarization in the PZT
tunnel barrier.
Magnetic Behavior of Metal-Organic Monolayer on a Ferromagnetic Substrate
Self-assembled metalorganic monolayers on metal substrates are considered for future
molecular spintronic applications. Recent experiments at Elettra indicated that the selfassembled monolayer of 2H-tetraphenly porphyrin’s (TPP’s) metalate on a ferromagnetic
surface, such as Fe, by picking up atoms from the substrate. In a study based on first-principle
calculations (N. Stojic and N. Binggeli), the structural and magnetic properties of the resulting
Fe-TPP monolayer on the Fe surface were investigated. The investigation revealed the
presence of a chemisorbed state of the Fe-TPP’s, with the Fe-macrocyle substantially distorted
with respect to the Fe-TPP free molecule. The binding of the Fe ion of the Fe-TPP to the metal
surface resulted in a Fe-TPP monolayer strongly ferromagnetically coupled to the Fe surface.
This work provided theoretical support for the interpretation of x-ray magnetic circular
dichroism measurements on this system at Elettra.

Nano-Cluster Reactivity
Clusters in general have large surface-to-volume ratios, making them good potential
candidates for surface reactivity and catalytic performances. Boron forms crystalline phases
and clusters with unusual atomic structures and polymorphisms, including the occurrence of
bulk phases with icosahedral-cluster units, and clusters with planar-type as well as ring-type
structures. A study based on first-principles calculations was carried out in the group to
investigate the interaction of CO molecules with planar-type Boron clusters, including B13
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which is known to be especially stable and generally assumed to display low reactivity. The ab
initio study showed that the contour-edge sites of the planar B13 clusters are highly reactive to
carbon monoxide, resulting in a remarkably large CO chemisorption energy. The chemical
activity behavior was explained based of a molecular-orbital analysis of the Boron clusters.
Training Activities
Coordination of the ICTP-Elettra users programme and of the ICTP-IAEA sandwich training and
educational programme (N. Binggeli)
Participation in the teaching of the ICTP Diploma programme in condensed matter physics (N.
Stojic, N. Binggeli)
Staff and Long-Term Visitors
Professional Staff
N. Binggeli, Switzerland
Long-term visiting scientist
N. Stojic, Croatia
Post-doctoral fellow
S. Debnath, India
Ph.D student
A. B. Santos-Putungan, Philippines, STEP student
Publications
Published
Imam, M.; Stojic, N.; Binggeli, N. 2017. Ferroelectric switching of band alignment in
LSMO/PZT/Co multiferroic tunnel junctions: an ab initio study. Nanotechnology 28, 315202.
Submitted
Imam, M.; Stojic, N.; Binggeli, N. Mechanism for reversible electrical switching of spin
polarization in the Co/PZT/LSMO tunnel junctions. Multifunct. Mater.
Panighel, M.; Di Santo, M.; Caputo, M.; Fanetti, M.; Castellarin-Cudia, C.; Magnano, E.; Bondino,
F. Stojic, N.; Binggeli, N.; Goldoni, A. Designing nanoscale magnetic materials by selected
supramolecular metallo-porphyrin arrays. Adv. Funct. Mater.
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QUANTITATIVE LIFE SCIENCES
The Quantitative Life Sciences (QLS) Section was created in 2014, in order for ICTP to respond
to recent changes in the scientific landscape.
The progressive integration of a wide range of different disciplines — including physics,
statistics, information theory, biochemistry, genetics, neuroscience, population genetics and
game theory — and the increased availability of quantitative data on the most diverse domains
of life sciences — from the cell and the brain, to terrestrial and oceanic ecology, economics and
quantitative finance — have led to the consolidation of a new research domain, which we
describe as "Quantitative Life Sciences" to provide a sense of its breadth.
In this scenario, new challenges are emerging for physicists at all scales of organization of life,
from signalling cascades and the regulation of gene expression or metabolism in a cell, to the
large-scale structure of multi-cellular organisms, the brain or ecosystems. The early focus of
physicists on the fundamental units of life (DNA, proteins and their interactions, neurons) has
gradually expanded to include whole cells and tissues, as well as organs (e.g. the brain) and
organisms, and even entire ecosystems. A detailed understanding of complex biological
processes in terms of their constituent components and motifs, requires a proper grasp of
fundamental concepts and tools in the theory of stochastic processes, statistical and non-linear
physics.
Theoretical approaches show promise for understanding long-standing questions about
individual and social behaviours, such as communication, competition and cooperation, and
how these aspects are integrated in ecological and economic interactions. Besides the
theoretical insights on the physical constraints that cells and organisms must face, this
understanding requires novel insights on how selection acts on traits that depend on efficient
resource allocation and strategic interaction. These questions in turn call for concepts and
tools such as game theory, which were originally developed in mathematical economics.
Finally, the availability of Big Data probes statistics in the high dimensional limit, posing new
theoretical challenges. Inference in high-dimensional systems is akin to an inverse problem of
statistical mechanics, a perspective that allows one to draw from the wealth of conceptual
insights that have been derived in the past decades on the collective behaviour of interacting
systems of heterogeneous components.
In addition to the disciplines mentioned above, high-end computer-science techniques are also
essential, as they represent transversal components to successfully achieve these goals. Their
importance cannot be underestimated in this era of huge data availability and ever-increasing
computing resources.
The QLS Section aims at promoting scientific excellence in this highly dynamic scientific
landscape. It is currently composed of three staff members (one of whom is shared with the
CMSP Section) three postdoc fellows and graduate students (see detailed list below). Two
junior researchers with tenure track positions are expected to join the QLS Section in 2018. A
further opening of a tenure track position in the area of Neuroscience is envisaged in 2018.
The Section collaborates with a group of Staff Associates in order to enhance its outreach and
visibility in the international community. The support of this "external faculty" is particularly
important to maintain a high scientific level, given the disciplinary range and diversity of the
activity that the Section aims to carry out. The QLS Section has also established research and
training collaborations with other Trieste-based institutions (ICGEB and SISSA).
A core activity of the QLS Section is the Winter School on Quantitative Systems Biology, in
110

ICTP Full Technical Report 2017

collaboration with ICTS-TIFR Bangalore. This activity aims at bringing young researchers in
contact with the forefront subjects of research in different areas of Quantitative Biology. The
sixth edition was held at ICTS (Bangalore) and focused on evolutionary processes at all levels
of biological organization, ranging from networks of interacting molecules in a cell to species
and the community level.
A further core activity of the QLS Section is the Spring College on the Physics of Complex
Systems. This is a 4-week-long school aimed at second-year master's students and early PhD
students, with five courses ranging from traditional statistical physics to all aspects of
Quantitative Life Sciences.
Since their first editions, both the Winter School and the Spring College have witnessed an
increase in quantity and quality of applicants, showing that there is a growing interest in these
initiatives.
Research Activities
The scientific research activity in the QLS Section is active in three main directions:
• Physics of behaviour and sensing
• Statistical mechanics of collective behaviour in animal populations and in interacting
agent systems
• Inference and statistical learning in high dimensional data.
Physics of behaviour and sensing (A. Celani, M. Adorisio, A. Pezzotta, M. Durve)
Individuals have to make effective decisions to increase the amount of reward they can get
from the environment. Choosing how and when to move is one specific behaviour that is often
central to survival and proliferation of cells and organisms. This decision is often guided by
chemical and mechanical cues. Antonio Celani, Matteo Adorisio, Alberto Pezzotta and Mihir
Durve are addressing this issue in several model systems, ranging from chemotaxis in bacteria
and cancer cells, to olfactory search in insects and soaring in birds. Combining ideas from
statistical physics, information theory, computer science and biology, they aim at an
algorithmic understanding of animal search behaviour and decision-making guided by
sensorial information. The research touches also on fundamental conceptual issues of
algorithms for learning and stochastic thermodynamics.
Statistical mechanics of collective behaviour in animal populations and in interacting agent
systems (A. Jelic, M. Marsili)
One of the most intriguing biological problems is collective motion — an emergent
phenomenon observed when systems of many moving and locally interacting units selforganize. Using methods of statistical physics and high-throughput data, Asja Jelic is studying
several aspects of flocking behaviour in birds.
At a quite different scale, Matteo Marsili and co-workers addressed collective behaviour of
whole economies. This research shows how statistical mechanics can shed light on several
phenomena, ranging from the loss of transparency in financial transformation (e.g.
securitization) and industrial development to the relation between inequality and growth.
Inference and statistical learning in high dimensional data (M. Marsili, R. Cubero, C. de Mulatier,
P. Mazza)
For complex systems such as the brain, cells or an economy, even Big Data may not be big
enough. The lack of knowledge on the system's "laws of motion" and the high dimensionality
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of the data make most textbook statistics of doubtful use. Ryan Cubero, Clélia de Mulatier and
Matteo Marsili are investigating quantitative measures for identifying relevant variables and
methods for extracting meaningful models in an unsupervised manner. For example, the
contribution of a neuron in a given area of the brain to the succesful completion of a task (e.g.
spatial navigation) can only be encoded in the time series of the spikes it passes on to upstream
neurons. Hence, even without knowing what a neuron is coding for (i.e. what particular
behavioral correlates it responds to), Cubero et al. have shown that it is possible to disentangle
relevant neurons from irrelevant ones, in multi-electrode recordings of neural activity, by just
"listening"’ to them. Interestingly, relevant variables turn out to carry signatures of critical
behavior reminiscent of that characterizing phase transitions in statistical physics.
QLS research highlights in 2017 are summarised below:
Simple Microswimmers Behaving Smartly
Reinforcement Learning Applied
Tiny microorganisms usually seem pretty helpless, with few ways to move and even fewer
ways to sense the world around them. But these microscopic creatures have survival goals like
all others, and despite their few abilities, they have their own survival strategies. Now a group
of physicists are studying these strategies to inform the
engineering of artificial micro- and nano-swimmers,
devices that could eventually be put to work delivering
drugs or assessing machinery, as versatile tiny robots.
These microorganisms are any simple organism that
has adapted to live in a fluid, including fresh water, sea
water, or liquids inside of animals; ocean-dwelling
phytoplankton and zooplankton are often studied.
These organisms typically need to move to survive—a
certain direction in a chemical gradient, like away from
a hormone concentration, or upwards against gravity, to gain access to necessary nutrients in
an ocean, or towards the light.
But the fluids where these microswimmers live is often dynamic, with complex flow patterns.
And yet, these microorganisms still manage to move in their desired direction, even taking
advantage of the flow whenever possible. ICTP physicist Antonio Celani and his collaborators
set out to mimic these simple swimmers in a model, hoping their approaches could be applied
to the engineering of smart swimming particles. It turns out that despite the little information
the smart particles have, they can easily learn good strategies for achieving their goal. Their
paper was published recently in Physical Review Letters, as an Editor's Suggestion.
The goal, in the simple model of a microswimmer the team started with, is to move upward in
a fluid, against gravity, as far as possible. In calm waters, this theoretical smart swimmer can
easily move upwards. But when the model incorporates the usual motion patterns of water in
an ocean, the microswimmer can easily get trapped in circular flows, staying at one level for a
long time. If it can make it out of the trap, it can also find 'elevator' regions, where water moves
quickly upward. These elevators will take a microswimmer upwards and away from traps at
one level—where it wants to go.
Taking a page from nature's microswimmers, Celani et al gave the model's microswimmer the
ability to sense some basic cues from its environment. Microswimmers in nature use a variety
of simple ways to try to influence where they go—they don't always just swim forward—so in
the model, the smart particles can exert some influence over their direction of travel as well.
The smart particles can sense very basic cues about their environment to make these decisions.
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With these tools, the goal is to find the best strategy for rising as far as possible up through the
water.
It turns out that the framework known as reinforcement learning is very good at helping the
microswimmers in the model construct efficient navigation strategies. Reinforcement learning
is used widely in artificial intelligence and machine learning studies, and at its simplest, is a
long process of interaction between the smart microswimmer and its environment, as the
microswimmer learns by trial and error what's the best way to behave—in this case, navigate.
The good part of using reinforcement learning algorithms is that the mechanisms behind the
dynamics of the environment and the ensuing behavior don't have to be completely
understood or completely modeled for it to work. "You might be totally blind to how they might
be operating," says Celani, "but you can still set a goal, measure performance and find ways to
increase it." This works well for the model, and is a good sign for future engineers interested
in making these microswimmers a reality. "On devices that small, you can't put on transmitters
and remote controls," says Celani. But this paper shows that smart particles endowed with a
reinforcement learning algorithm don't need to be micromanaged from afar—they can learn
effective strategies for achieving their goal simply by interacting with their environment.
"The most interesting part of this result," says Celani, "is how little input is needed for the smart
particles to successfully perform their task." Akin to nature, Celani's team didn't give the smart
particles in the model much sense of what was happening around them. "The environment is
very complex, and [microorganisms'] sensing is inherently limited. They have little memory,
and can only take local measurements of flow and direction." But despite all this, they are still
successful at evading traps in their journey upwards through the water. "It didn't take
complicated neural networks for the microswimmers to perform this task." This is good news
for all of the potential ways, imagined or yet to be, that microswimmers can be put to use in
the future.
S. Colabrese, K. Gustavsson, A. Celani, and L. Biferale (2017) Flow Navigation by Smart
Microswimmers via Reinforcement Learning Phys. Rev. Lett. 118, 158004
When Big Data is not big enough
Learning statistical models in very high dimensions
Big Data provides an unprecedented amount of quantitative details on living systems, from
cells to the brain or an economy, that promises to shed light on the underlying mechanisms of
life. Yet, image recognition and language translation, have shown that Big Data can solve
problems without necessarily understanding them: A sufficiently rich statistical model trained
on a sufficiently large number of instances can reproduce the performance of the human brain
even without understanding how the brain processes information. These models are simple in
the sense that they are easy to evaluate, train and/or to infer. They offer simple interpretations
in terms of low order (typically pairwise) dependencies. Their aim is not to uncover
fundamental laws but to “generalize well”, i.e. to describe well yet unseen data. These are
“universal” models in the sense that their parameters can be adjusted in order to describe any
possible data. These models are learning machines that are hard to falsify.
Models that populate the pantheon of scientific theories, instead, are simple in a very different
sense. They depend on few variables and have a very specific structure that reflects the laws
and symmetries of Nature. They yield predictions (e.g. energy conservation, CPT symmetry)
that are easy to falsify. M. Marsili and a team of students (Albero Beretta, Luigi Gresele and P.
Mazza) and postdocs (C. de Mulatier and I. Mastromatteo) have shown that this latter notion
of simplicity conforms to the colloquial notion of a succint description, and can be precisely
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quantified in information theoretic terms. The stochastic complexity, defined as the number of
bits necessary to specify model’s parameter for a given dataset, coincides with the term by
which the log-likelihood of models should be penalized in Bayesian model selection. When
learning models from very high dimensional data, this penalty term becomes relevant
suggesting that very complex models such as the learning machines discussed above should be
heavily penalized, wereas simpler ones should be favoured.
In order to find the appropriate model for a given dataset, in principle, one should consider all
possible models and score each of them by their likelihood adjusted by the stochastic
complexity. This endeavour is made unfeasible by the fact that the number of possible models
for a system of n spins grows as the double exponential of n (i.e. 2 2^n). In addition, computing
the stochastic complexity for each of them is a non-trivial task, even for moderate values of n.
This calls for heuristics for selecting the best models, i.e. for Bayesian model selection.
Beretta et al. studied in detail the class of spin models with interactions of arbitrary order and
found that they can be classified in complexity classes, using invariants under “gauge’’
transformations, revealing a very rich structure. Fully pairwise models, that are often used in
statistical learning, turn out to be very complex whereas the simplest models turn out to be
those for which all interactions are concentrated on a small number of independent operators.
Estimating parameters for fully pairwise models is known to be computationally intensive
whereas it turns out that simplest models are remarkably easy to fit on a particular dataset. In
addition, gauge transformations allow one to explore the set of models inside the same
complexity class, that can be explored on the basis
of the likelihood alone. In particular, this makes it
possible to explore the class of models of minimal
complexity with a given number of parameters. The
best model in this class delivers sharp predictions
on symmetries that may characterize the
phenomenon being sampled. For example, applying
this technique to a database of votations of the (9
judges of the) US Supreme Court on 895 different
issues or on the signs of daily excess returns of 26
stocks in the Dow Jones index in a period of more
than 20 years reveals that, in both cases, the Stochastic complexity of models with four spins as
minimally complex model has only interactions of a function of the number of parameters.
even order, prevalently pairwise. This suggests an updown symmetry which is indeed
expected in these cases.
Gresele and Marsili instead followed a different route. They observed that Bayesian model
selection is computationally affordable in the space of mixture models and that it is possible to
project the result on the space of spin models, in order to infer the “Hamiltonian”. This
approach reveals exact symmetries that, in simple cases, permit to recover the exact
Hamiltonian from which the data had been sampled. Most interestingly, it shows that in the
high dimensional limit, the dimensionality of the inference problem is not given by the number
of parameters, but rather by the statistics of the sample: the fact that two configurations are
observed the same number of times is equivalent to a constraint between the parameters,
which reduces the number of independent parameters. As a byproduct, this approach predicts
what the relevant variables are, in a given dataset, because it produces a hierarchy of sufficient
statistics, i.e. of observables whose empirical averages are enough to fully determine the
model’s parameter. When applied to the dataset discussed above, for example, this method
predicts the prevalence of low order interactions.
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A. Beretta, Beretta, Alberto; Battistin, Claudia; de Mulatier, Clélia; Mastromatteo, Iacopo; Marsili
Matteo; The stochastic complexity of spin models: Are pairwise models really simple?
submitted to PNAS (2017).
Gresele, Luigi; Marsili, Matteo; On Maximum Entropy and Inference, Entropy 19, 642 (2017).
ICTP Prize 2017 goes to Argentinian Neuroscientist
ICTP awarded its 2017 ICTP Prize to Emilio Kropff, a neuroscientist from Argentina affiliated
with that country’s National Scientific and Technical Research Council’s (CONICET) Instituto
de Investigaciones Bioquimicas de Buenos Aires (IIBBA), Leloir Institute; he is an ICTP
Associate working with the Centre’s Quantitative Life Sciences section.
The ICTP Prize recognizes Kropff’s outstanding
contributions to neuroscience. His works address several
aspects of memory and spatial cognition, combining both
experimental and theoretical approaches. His theoretical
work shows how the hexagonal geometry of spatial maps
encoded in grid cells—the positioning system of the
brain—can emerge from self-organization in networks of
neurons. He participated in the experimental discovery of
entorhinal border cells. Most importantly, Kropff
discovered speed cells in the entorhinal cortex, neurons
that encode a high-precision measurement of speed. Their
discovery was crucial, as it provided the missing link in our understanding of how path
integration, a mechanism contributing to spatial orientation based on self-motion rather than
sensory cues, is implemented in the brains of rats.
The ICTP Prize was created in 1982. It recognizes young scientists (under 40) from developing
countries who work and live in those countries and who have made outstanding and original
contributions to physics. Each year, the ICTP Prize is given in honor of a scientist who has made
outstanding contributions to the field in which the prize is given.
Training Activities
The Quantitative Life Sciences Section contributed to the ICTP 2017 Scientific
Programme with 5 activities, of which one was held outside Italy (the Winter School on
Quantitative Systems Biology in Bangalore, India). QLS members acted as local
organisers and/or directors.
•

10 April - 5 May 2017
Spring College on the Physics of Complex Systems (smr 3113)
Organisers: Andrea Gambassi (SISSA), Silvio Franz (Orsay), Alessandro Pelizzola
(Politecnico Torino), Local Organiser: Matteo Marsili

•

3 - 7 July 2017
Joint ICGEB-ICTP-APCTP Workshop on Systems Biology and Molecular
Economy of Microbial Communities (smr 3129)
Organisers: Daniel Segre' (Boston U.), Simon Levin (Princeton U.), Vittorio Venturi
(ICGEB) Pan-Jun Kim (KAIST), Local Organiser: Matteo Marsili

•

17 - 21 July 2017
Workshop on Physical Virology (smr3134)
Organisers: Cristian Micheletti (SISSA), Rudolf Podgornik (U. Ljubljana), Roya Zandi
(U. California, Riverside), Local Organiser: Antonio Celani

•

24 - 28 July 2017
Conference on Frontiers in Olfaction (smr3135)
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Organisers: Venkatesh Murthy (Harvard), Massimo Vergassola (UCSD), Anna
Menini (SISSA), Local Organiser: Antonio Celani
•

4 - 22 December 2017
Winter School on Quantitative Systems Biology (smr3162) Bangalore, India
Organisers: Sidhartha Goyal (U. Toronto), Mukund Thattai (NCBS Bangalore), Luca
Peliti (IAS, Princeton), Kavita Jain (JNCASR Bangalore), ICTP Scientific Contact:
Marsili

A. Celani taught a course on Advanced Stochastic Processes for the PhD in Physics and
Chemistry of Biological Systems at SISSA.
M. Marsili taught Probability and Information Theory at the International Master in Physics of
Complex Systems (ICTP) and Advanced Probability Theory for the Statistical Physics PhD
Programme at SISSA. M. Marsili also lectured on Evolutionary Game Theory at smr 3162, as
well as on Networks in Economics and Finance at IIT Kharagpur (Dec. 2017). A Celani and M.
Marsili supervised 4 master's students, 4 PhD students, 2 postdoc fellows (see list below).
Participation in International Programmes
International Master Course in Physics of Complex Systems
ICTP cooperates with SISSA Trieste, Politecnico di Torino and a consortium involving
Universities Pierre & Marie Curie (Paris 6), Paris Diderot (Paris 7), Paris-Sud (Paris 11) and
the École Normale Supérieure at Cachan in providing education to graduate students from
developing countries on the Physics of Complex Systems, leading to a Laurea Magistralis
degree.
The Laurea Magistralis degree can be compared to an advanced Master in physics or
astrophysics in the Anglo-Saxon system, or to the last two years of the New European
Educational System as fixed by the Bologna-Sorbonne agreement.
The aim of the International Master Course in Physics of Complex Systems is to shape
professionals and/or potential researchers to be able to jointly apply knowledge and
methodologies from modern physics, applied mathematics, information engineering and
computational biology to the analysis, modelling and simulation of complex systems. M. Marsili
is the ICTP contact for the Master Course.
Within this program, ICTP organizes in collaboration with the partner institutions, the annual
Spring College in the Physics of Complex Systems, a month-long intensive training activity.
This program is growing in visibility and over 300 applications were received for the 2018
edition. ICTP contributes with funds which are used to invite students from developing
countries.
European Scientific Coordination Network "Evolution, Regulation and Signalling"
ICTP has signed a memorandum of understanding for 2015-2019 with CNRS, ENS Paris,
Université Pierre et Marie Curie, Université Paris Diderot, University of Copenhagen,
Technische Universität München, AMOLF, Università Roma La Sapienza, University of
Edinburgh, for a European-wide scientific network centred around the biophysics of Evolution,
Regulation and Signalling.
The aim is to exchange information between network members through the organization of
conferences, seminars, colloquia, workshops, thematic schools or work meetings and facilitate
contacts and exchanges of researchers participating in the network.
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Services
Antonio Celani is a member of the ICTP Faculty Board. In 2017 he served on the TWAS
Selection committee.
Outside ICTP, he is adjunct Faculty at SISSA PCBS PhD program; member of the Evaluation
Committee for the PhD defense of Agnese Curatolo, U. Paris Diderot, France; member of the
Editorial Board of Scientific Reports (Nature Publishing Group) and referee for ANR France
projects. As part of his outreach activity, he participated as speaker in Pint of Science 2017.
Matteo Marsili is coordinator of the activities in the QLS Section and for the International
Master in Physics of Complex Systems. He is adjunct faculty for the Statistical Physics PhD
program at SISSA. He sat on the ICTP Prize committee and served as Chairman on the panel for
the selection of two PA-P2 positions in QLS.
He served on the “Preparing/Training the next generation” panel at the fourth University of
Michigan STEM-Africa conference, Yaounde, Cameroon
QLS Staff and Long-Term Visitors during 2016
In 2017, the permanent staff of the Quantitative Life Sciences Section consisted of two staff
members (Matteo Marsili, Antonio Celani) and three post-doctoral fellows (Asja Jelic, Clélia
de Mulatier, Rahul Dandekar). Ali Hassanali, a member of the CMSP section, is also associated
to QLS.
The total number of visiting scientists to the QLS Section in 2017 was 40 from 15 countries.
Of them, 19 were nationals of developing countries, and 21 were nationals of developed
countries.
There were 4 PhD and 4 Master's students supervised by QLS staff members.
In addition, three Staff Associates contributed to the research activities of the Section.
Professional Staff
1. MARSILI Matteo, Italy - Senior Research Scientist
2. CELANI Antonio, Italy - Research Scientist
3. HASSANALI Ali, Tanzania - Junior Research Scientist (CMSP-QLS staff member)
Staff Associates
1. BALASUBRAMANIAN Vijai, USA
2. PUGATCH Rami, Israel
3. VERGASSOLA Massimo, Italy
Post-doctoral Fellows
1. JELIC Asja, Serbia
2. DE MULATIER Clélia, France
3. DANDEKAR Rahul, India
PhD Students
1.
2.
3.
4.

ADORISIO Matteo, Italy
CUBERO Ryan, Philippines
DURVE Mihir, India
PEZZOTTA Alberto, Italy

Master's Students
1. LEONE Claudio, Italy
2. GRESELE Luigi, Italy
ICTP Full Technical Report 2017

117

3. ARNOULX DE PIREY Thibault, France
4. COGHI Francesco, Italy
Visiting Scientists
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

FERRARI Ulisse, Italy
ALI Nasir, Pakistan
BARBIER Jean, France
BERGAMO DE SOUZA Rubens, Brazil
CAVALLONE Andrea, Italy
DIGREGORIO Pasquale, Italy
FRANZ Silvio, Italy
GLIELMO Aldo, Italy
GRILLI Jacopo, Italy
HOSSEINY ESFIDVAJANI Seyed Ali, Iran
JAVARONE Marco, Italy
KIM Seunghyeon, Republic of Korea
MAZZOLINI Andrea, Italy
MURTHY Venkatesh, USA
NALLAMALA Gautam, India
PEREZ CASTILLO Isaac, Spain
SAFI Ali, Iran
SEGRE' Daniel, Italy
SONI Vikram, India

Associates
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

ABDUL HAMMED Misbaudeen, Nigeria
KANCHANAWARIN Chalermpol, Thailand
MAZZONE Graciela, Argentina
SI Bailu, China
MUKHERJEE Animesh, India
ABRAMSON Guillermo, Argentina
BABALOLA Jonathan, Nigeria
BANDYOPADHYAY Sanghamitra, India
EJTEHADI Mohammed Reza, Iran
MAULIK Ujjwal, India
SAMAL Areejit, India

Publications
Published
Estimating cellular parameters through optimization procedures: elementary
principles and applications Akatsuki Kimura, Antonio Celani, Hiromichi Nagao, Timothy
Stasevich and Kazuyuki Nakamura in "Quantitative Biology: Dynamics of Living Systems",
Publisher: Frontiers Media SA, ISBN: 9782889452132, Product Name: Frontiers Research
Topic Ebook
Gresele, Luigi; Marsili, Matteo; On Maximum Entropy and Inference, Entropy
(2017).
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19, 642

Martirosyan, Araks; Marsili, Matteo; De Martino, Andrea; Translating ceRNA Susceptibilities
into Correlation Functions, Biophysical Journal 113, 206-213 (2017).
Hernandez Rojas, Rafael Diaz; Solis, Aldo; Angulo Martinez, Ali M.; U'Ren, Alfred B.; Hirsch,
Jorge G.; Marsili, Matteo; Perez Castillo, Isaac; Improving randomness characterization
through Bayesian model selection, Scientific Reports 7, 3096 (2017).
Bardoscia, Marco; Livan, Giacomo; Marsili, Matteo; Statistical mechanics of complex
economies, Journal of Statistical Mechanics: Theory and Experiment, 043401 (2017)
Bo, Stefano; Celani, Antonio; Multiple-scale stochastic processes: decimation, averaging
and beyond, Physics reports 670 (2017)
Colabrese, Simona; Gustavsson, Kristian; Celani, Antonio; Biferale, Luca; Flow navigation by
smart microswimmers via reinforcement learning, Physical review letters 118, 158004
(2017)
Puliafito, Alberto; Primo, Luca; Celani, Antonio; Cell-size distribution in epithelial tissue
formation and homeostasis, Journal of The Royal Society Interface 14, 20170032 (2017)
Pezzotta, Alberto; Adorisio, Matteo; Celani, Antonio; From Conformational Spread to
Allosteric and Cooperative models of E. coli flagellar motor, Journal of Statistical
Mechanics: Theory and Experiment, 2017, 023402 (2017)
Gustavsson, K; Biferale, L; Celani, A; Colabrese, S; Finding efficient swimming strategies in
a three-dimensional chaotic flow by reinforcement learning, The European Physical
Journal E
40 , 110 (2017)
Baucon, Andrea; De Carvalho, Carlos Neto; Barbieri, Roberto; Bernardini, Federico; Cavalazzi,
Barbara; Celani, Antonio; Felletti, Fabrizio; Ferretti, Annalisa; Schönlaub, Hans Peter; Todaro,
Antonio; Organism-substrate interactions and astrobiology: Potential, models and
methods, Earth-Science Reviews 171:141-180 (2017)
Cavagna, Andrea; Giardina, Irene; Jelic, Asja; et al.; Nonsymmetric Interactions Trigger
Collective Swings in Globally Ordered Systems PHYSICAL REVIEW LETTERS, Volume: 118,
Issue: 13, Article Number: 138003 (March 2017)
Jelic, Asja; Networks of Interaction in Moving Animal Groups and Collective Changes of
Direction, proceedings of the Belgrade Bioinformatics Conference, 2016, 64
Submitted
Song, Juyong; Marsili, Matteo; Jo, Junghyo; Emergence and Relevance of Criticality in Deep
Learning, under review in Communications Physics (2017).
Beretta, Alberto; Battistin, Claudia; de Mulatier, Clélia; Mastromatteo, Iacopo; Marsili Matteo;
The stochastic complexity of spin models: Are pairwise models really simple? submitted
to PNAS (2017).
Sikdar, Sandipan; Mukherjee, Animesh; Marsili Matteo; Unsupervised Ranking of Clustering
Algorithms by INFOMAX, submitted to Communications of the ACM (2017)
QLS top publications from 2017:
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•
•
•
•

Bo, Stefano; Celani, Antonio; Multiple-scale stochastic processes: decimation, averaging
and beyond, Physics reports 670 (2017)
Colabrese, Simona; Gustavsson, Kristian; Celani, Antonio; Biferale, Luca; Flow navigation by
smart microswimmers via reinforcement learning, Physical review letters 118, 158004
(2017)
Gresele, Luigi; Marsili, Matteo; On Maximum Entropy and Inference, Entropy 19, 642 (2017).
Cavagna, Andrea; Giardina, Irene; Jelic, Asja; et al.; Nonsymmetric Interactions Trigger
Collective Swings in Globally Ordered Systems PHYSICAL REVIEW LETTERS, Volume: 118,
Issue: 13, Article Number: 138003 (March 2017).
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ICTP POSTGRADUATE DIPLOMA PROGRAMME
Talented young science students in developing countries are sometimes limited in achieving
their full potential by the absence of advanced postgraduate-level training that is up to
international standards. It was in 1991 that Prof. Abdus Salam instituted an intense 12-month
Diploma Programme in the (then) main research fields of the ICTP, namely Condensed Matter
Physics, High Energy Physics, and Mathematics. In September 2006, the Diploma Programme
added the branch of Earth System Physics.
The ICTP Postgraduate Diploma Programme is a gateway for young people who might
otherwise never have had a chance to reach international-level standards in physics and
mathematics, and to more fully realize their intellectual potential. Programme alumni, most of
whom have returned home (having completed the usual academic training of a PhD and a
couple of postdocs), are now applying for ICTP Junior Associateships, and for participation in
ICTP activities. They are training students of their own, some of whom may apply to the ICTP
Postgraduate Diploma Programme, thus closing Salam's virtuous circle.
The Diploma Programme is a one-year, intense course of study at the pre-PhD level. From
about 150 applicants to each of the four regular Diploma programmes, only 10 students are
admitted in each. All 40 are given full support, covering airfare and living costs. The focus is
especially on those developing countries in which high-quality advanced scientific training is
less accessible. In the 2016-17 batch, the 37 students who joined came from 20 countries:
Bangladesh, Cuba, Egypt, Ethiopia, Georgia, Ghana, Guatemala, Iran, Jordan, Lebanon,
Mongolia, Nepal, Nigeria, Pakistan, Philippines, Senegal, Sri Lanka, Sudan, Thailand,
Uzbekistan.
The one-year academic programme consists of three terms covering basic courses, advanced
topics, and dissertation research under a supervisor. During the first and second terms,
covering 9 months of the Postgraduate Diploma Programme, students attend around 10 hours
a week of lectures, with problem sets and final exams in each of the 8-10 courses (See Table on
next pages for 2016-17 courses). Standards are maintained: students are asked to leave if they
fail in two or more courses; if their final average grade is below a C; or if their dissertation is
unsatisfactory. The vast majority (91%) of the 853 students over the past twenty-six years
have successfully surmounted these hurdles, whatever their initial background.
After obtaining the ICTP Diploma, most students go on to do a PhD in Europe or North America;
or return to jobs as college teachers or register for a PhD in their home countries. In the 201617 batch of 34 total students that received their Postgraduate Diplomas, the MSc/PhD
placements include: Max Planck Institute Dresden, Houston University, Daejong University
South Korea and SISSA for CMP Diploma; Kings College London, Instituto de Astrofísica de
Canarias and SISSA for HECAP Diploma; Grenoble and Côte d'Azur Universities, Bologna and
Trieste Universities, Open University Milton Keynes UK and GFZ Berlin for ESP Diploma; Côte
d'Azur University, Ruhr University Bochum, Seoul National University and SISSA for MTH
diploma.
The others took up PhD registrations, or teaching positions in their home countries.
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ICTP/IAEA SANDWICH TRAINING EDUCATIONAL PROGRAMME (STEP)
The ICTP-IAEA Sandwich Training Educational Programme (STEP) aims at offering
fellowship opportunities to PhD candidates from developing countries. The scientific fields
covered by the programme are those falling within ICTP's its collaborating institutions'
scientific and technical competence. In 2017, the programme was co-funded by ICTP, the
IAEA Department of Technical Cooperation, and OFID-ICTP Postgraduate Fellowships, which
were made available thanks to a generous contribution from the OPEC Fund for International
Development (OFID). OFID is the development finance institution of OPEC Member States,
established to provide financial support for socio-economic development, particularly in lowincome countries.
STEP offers fellowships of 3-6 month stay each year for 3 successive years to PhD students in
developing countries, at the ICTP or at collaborating institutions (Synchrotron Light
Laboratory Elettra, Laser Laboratory, SISSA, Universities of Trieste, Udine, Bologna, Padua,
Pisa, ARPA, IAEA Laboratories in Seibersdorf and Monaco, Jozef Stefan International
Postgraduate School in Ljubljana, Hospitals of Udine, Trieste and Vicenza, INFN, TASC, IOM
and others). Fellows can thus work on their PhD thesis on a sandwich basis with their
supervisor at their home institute and a co-supervisor at the hosting institute. Their PhD is
awarded at the home institute.
2017 Fellows financially supported by IAEA:
Dzifa DENUTSUI (F), Ghana
Period of visit: 27 April- 25 June 2017
Topic or title of PhD thesis: Identification of Harmful Algal Blooms (HABs) Toxins in Marine
Fish and Shellfish Along the Coast of Ghana
Lisbet DIAZ ASENCIO (F), Cuba
Period of visit: 13 February – 10 August 2017
Topic or title of PhD thesis: Ecotoxological Assessment of Gambierdiscus Population in an
Area of Ciguatera Fish Poisoning Outbreaks, Cuba, Using Nuclear and Isotopic Techniques
Mary-Ann EKPO (F), Nigeria
Period of visit: 25 March – 22 June 2017
Topic or title of PhD thesis: Dose Descriptors, Dose Guidance Levels and Effective Doses in
Computed Tomography Examinations
Samah Kamel ELSHAMNDY (F), Egypt
Period of visit: 15 June – 12 September 2017
Topic or title of PhD thesis: Output Factor Measurements of Small Radiotheraphy X-ray Fields
Miquel GOMEZ BATISTA (M), Cuba
Period of visit: 15 April – 14 October 2017
Topic or title of PhD thesis: Tracking Ocean Acidification in Caribbean Sea Waters Using the
Scleractinian Coral Orbicella Faveolata through Nuclear and Isotopic Techniques
Gerelmaa GUNCHIN (F), Mongolia
Period of visit: 1 May - 29 September 2017
Topic or title of PhD thesis: Improved Characterization of Air Particulate Matter from
Ulaanbaatar, Mongolia, Using Advanced Laboratory and Synchrotron Radiation Based
Analytical Techniques
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Nikola JOVALEKIC (M), Serbia
Period of visit: 19 June 2017 - 18 June 2018
Topic or title of PhD thesis: LoRa Based Hardware Platform for Ultra Long Range Links in ISM
434 and 868MHz Bands
Andriy KHOLODYUK (M), Ukraine
Period of visit: 22 May – 20 August 2017
Topic or title of PhD thesis: Criteria of Radiation Risk on the Territories that are
Kyrylo O. KORYCHENSKYI (M), Ukraine
Period of visit: 30 July – 27 October 2017
Topic or title of PhD thesis: Analytical Support of Site Specific Monitoring Programs and
Environment Impact Assessment in Application to the Wet Type Remediation Technologies at
the Sites Contaminated by Uranium Production Residues
Ali Majid SHAH (M), Pakistan
Period of visit: 1 December 2016 - 28 February 2017
Topic or title of PhD thesis: Structural and Functional Studies of 100 K Protein Using
Biophysical Methods
Mohamed Salah SOLIMAN (M), Egypt
Period of visit: 15 May – 10 December 2017
Topic or title of PhD thesis: Synthesis and Characterization of Superconductive and
Anticorrosive Polymer Nanostructure Via Ionizing Irradiation and its Possible Applications in
Thermal Plants
Gabriela SENA SOUZA (F), Brazil
Period of visit: 18 September 2017 – 15 January 2018
Topic or title of PhD thesis: Contrast Microtomography and Synchrotron Radiation LowEnergy X-ray Microfluorescence
Romina TORRES ASTORGA (F), Argentina
Period of visit: 6 March – 7 July 2017
Topic or title of PhD thesis: Using Nuclear Techniques to Document Soil Redistribution
Processes at Basin Level in Semiarid Environments of the Central Region of Argentina
Delali TULASI (F), Ghana
Periods of visit: 31 August – 30 December 2017
Topic or title of PhD thesis: Speciation of Mercury and Arsenic in River Sediment from Gold
Mining Communities in Southwestern Ghana
2017 Fellows financially supported by ICTP:
Beatriz Helena COGOLLO-OLIVO (F), Colombia
Period of visit: 15 October 2016 - 10 February 2017
Topic or title of PhD thesis: Study of Non-Harmonic Effects on the Structural Properties of
Molecual and Extended Crystals at High Pressure
Somayeh GHOLAMI (F), Iran
Period of visit: 13 September – 8 December 2017
Topic or title of PhD thesis: Radiation Therapy GRID Pattern Design Based on Monte Carlo
Dose Calculation and Experimental Dosimetry Measurements
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Wycliffe Oneko OMWANSU (M), Kenya
Period of visit: 1 March - 28 June 2017
Topic or title of PhD thesis: Understanding Odour Molecule-Olfactory Protein Interactions in
a Mosquito: A Computational Study
Roshmitha PANDA (F), India
Period of visit: 10 May – 2 August 2017
Topic or title of PhD thesis: Numerical Simulation of the Indian Monsoon Environment using
Coupled General Circulation Model (GCMs)
Namendra Kumar SHAHI (M), India
Period of visit: 18 September - 15 December 2017
Topic or title of PhD thesis: Prediction and Predictability of South Asian Monsoon Variability
on Intraseasonal and Interannual Time Scale from the Coupled Models
Dung Thi Thuy TRUONG (F), Vietnam
Period of visit: 8 June – 4 November 2017
Topic or title of PhD thesis: Some Problems on Wave Propagation in Complex Elastic Media
Ambelu Tebabal YIRDAW (F), Ethiopia
Periods of visit: 2 November 2016 – 30 March 2017, and 25 September – 23 December 2017
Topic or title of PhD thesis: Regional Total Vertical Electron Content Forecasting in Space and
Time in East African Sector Using Neural Networks
2017 Fellows with OFID - ICTP Postgraduate Fellowships:
Sara Abdelazeem Hassan ABASS (F), Sudan
Period of visit: 29 January - 27 July 2017
Topic or title of PhD thesis: Ab-Initio Simulations of Materials (Titanates) for Energy
Application
Sisay Alemayehu ANGERE (M), Ethiopia
Period of visit: 1 February - 30 July 2017
Topic or title of PhD thesis: Seismotectonics of the Ethiopian rift and Adjacent Plateau
Inferred from New Data Acquired by a Broad Band Seismic Network
Samy Ashraf ANWAR RATEB (M), Egypt
Period of visit: 17 March – 12 September 2017
Topic or title of PhD thesis: Study of Climate-Vegetation-Chemistry Interactions over Africa
Using RegCM4-CLM4.5-DGVM
Gervais Nazaire CHENDJOU BEUKAM (M), Cameroon
Period of visit: 15 September 2016 - 12 March 2017
Topic or title of PhD thesis: Fractional Non-Linear Dynamics for FPU Lattices with LongRange Interactions
Tony KAKONA (M), Democratic Republic of Congo
Period of visit: 9 March - 27 August 2017
Topic or title of PhD thesis: Mathematical Aspect of String Theory
Kasun Sameera MANNATUNGA (M), Sri Lanka
Period of visit: 1 December 2016 - 28 June 2017
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Topic or title of PhD thesis: Real-Time Reconfigurable System-on-Chip Architecture to
Support Any Number of Channel Processing
Amelie Djouda MBOUNA (F), Cameroon
Period of visit: 11 February - 8 August 2017
Topic or title of PhD thesis: Effects of Relative Climate Variability to the Regional-Scale
Dynamical Malaria Models Over Northern Cameroon
Victor Kirui MENG'WA (M), Kenya
Period of visit: 27 January - 23 July 2017
Topic or title of PhD thesis: First Principle Study of Pressure Induced Phase Transitions and
Photocatalytic Activity of Metal Nanoparticles on Nanocrystalline TiO2
Kulsoom RAHIM (F), Pakistan
Period of visit: 5 June – 1 December 2017
Topic or title of PhD thesis: Spin Dynamics in Driven Double Quantum Dot Systems
Alexandra B. SANTOS-PUTUNGAN (F), Philippines
Period of visit: 16 February - 14 July 2017
Topic or title of PhD thesis: Investigation of Carbon Dioxide Adsorption on Small Boron
Clusters for Greenhouse Gas Sequestration Applications
Lodvert TCHIBOTA-POATY (M), Congo
Periods of visit: 1 September 2016 - 25 February 2017 & 11 September 2017 – 3 March 2018
Topic or title of PhD thesis: Photo-Oxidation of Water in h-BN/ Fe2O3(0001)
Nanocomposites
Alejandro VICHOT LLANO (M), Cuba
Period of visit: 28 January - 24 July 2017
Topic or title of PhD thesis: Future Climate Representation Over the Caribbean Region Using
a Multiparameter Ensemble of Regional Climate Model RegCM
Thi Ngoc Anh VU (F), Vietnam
Period of visit: 5 June - 22 November 2017
Topic or title of PhD thesis: Effective Boundering Condition Method and Waves in Layered
Media
N'gbesso Josée YAO (F), Côte d'Ivoire
Period of visit: 2 February - 27 July 2017
Topic or title of PhD thesis: Study of the TEC with GPS Network in Côte d'Ivoire and the
NeQuick Model
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ICTP-UNIVERSITY OF TRIESTE JOINT MASTERS IN PHYSICS PROGRAMME
(LAUREA MAGISTRALIS IN PHYSICS)
The course is covered in two academic years and is administered by the ICTP Office of External
Activities.
The Italian 'Laurea Magistralis' degree corresponds to an advanced master's degree. Anyone
having the equivalent of a bachelor's degree in physics can apply. Upon successful completion
of the entire study plan, students are awarded an MSc degree from the University of Trieste.
Five students were supported by the programme in 2017:
•
•
•

two from Sudan, who graduated in the extraordinary session in March 2017;
two (one from Cuba and one from Vietnam) who finished their second year of study.
The students should graduate in the extraordinary session in March 2018;
one (from Palestine) who finished his first year of study.
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PHD PROGRAMME IN EARTH SCIENCE, FLUID DYNAMICS AND MATHEMATICS.
INTERACTIONS AND METHODS
(WITH THE UNIVERSITY OF TRIESTE)
Scientific Objectives
This PhD programme aims at the interdisciplinary training of students in the field of Earth
system science (ERC panel PE10), with special attention to the interactions between Earth
science, fluid dynamics and applied mathematics, as well as to the interplay of methodological
aspects, modeling and applications.
This course promotes the preparation of students through the investigation of the scientific
themes developed by the research groups belonging to the departments and the research
institutions directly involved in the programme, as well as through international
collaborations with qualified foreign structures that provide students with the opportunity to
attend training programmes abroad.
In the field of Earth sciences, the main objective is the transfer of knowledge on advanced
methods of investigation with applications to the study of composition, structure, stratigraphy
and evolution of our planet, from the close surface up to the deep structures and the
characteristics at a global scale.
In the context of fluid mechanics, the study of motion of the fluids is mainly addressed with
reference to their transport properties, dispersion and mixing in environmental or industrial
processes, as well as to their interaction with the solid elements. Fluid mechanics studies the
properties and the behaviour of fluids, that is, liquids, gases, plasmas, and more generally of
substances whose molecules have no fixed positions in space but can move relative to each
other with different relative speeds. It involves physical phenomena of relevant complexity
and has a broad range of applications. Most environmental systems involve the dynamics of
liquids and gases that are described in terms of fluid dynamics, such as, e.g., oceanic,
atmospheric and climate dynamics, physics of earthquakes and volcanoes, estuaries and lake
hydrodynamics. Similarly, biological systems are regulated by transport and dispersion of
elements or species in water, air and blood.
The fundamental laws that these disciplines are based upon are generally expressed through
highly complex mathematical models. The qualitative and quantitative study of such models
requires the development and the application of sophisticated mathematical tools, and it
represents a relevant and topical research field even from the mathematical point of view.
Mathematics therefore pervades the entire programme, playing a central and unifying role.
Educational Objectives
The Doctoral School in Earth Science, Fluid Dynamics and Mathematics is aimed at the
advanced training of students in the field of fluid dynamics, applied mathematics and earth
sciences, with particular reference to the topics described above. It promotes the theoretical
and applicative formation of students, through the investigation of scientific themes developed
in the research groups belonging to the departments involved in the programme and through
international collaborations that provide the possibility to attend some training projects at
qualified research level abroad.
The programme aims to prepare students to pursue different careers in research, teaching and
in the industrial use of high technologies in the above-mentioned areas. The final dissertation
must be original, it must represent the state of the art in the chosen field and should contain
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material for the publication of scientific papers in international journals of the field included
in the ISI or SCOPUS catalogues. The students will be in contact with several local and
international environments and gain considerable experience in both theoretical and applied
problems of Earth sciences and fluid dynamics. In addition, the students will develop
familiarity and competence in the use of more advanced tools (both modeling and
experimental) for the analysis of complex physical systems, which will be of great use for future
activities in public or private research centres or for any work in companies with high
technological content.
Statistics
To date there are 72 students who have either completed or are working towards their PhD.
Of these, 6 have graduated within 2017. In terms of gender, 50% of the total number of
students are female, and about one-third come from developing countries.
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JOINT INTERNATIONAL ICTP/SISSA PHD (JIISP) PROGRAMME IN
PHYSICS AND MATHEMATICS
ICTP and the International School for Advanced Studies (SISSA) offer the opportunity to the
Postgraduate Diploma Students, who successfully completed the programme, to carry out their
PhD studies in the fields of Mathematics and Physics.
At the end of the three-year PhD course, successful candidates are awarded a SISSA PhD degree
and given a certificate of participation in the Joint International ICTP/SISSA PhD programme
(JIISP Certificate).
Four Postgraduate Diploma students from the 2016-2017 class were admitted to the Joint
International ICTP/SISSA PhD Programme, starting Autumn 2017: Eduard Lazo Gonzalez
(Cuba) and Adu Offei-Dansu (Ghana), who are studying Condensed Matter Physics; Alfredo
Gonzalez Lezcano (Cuba), who is studying Theoretical Particle Physics, and Samreena
Samreena (Pakistan), who is studying Mathematics.
In addition, the programme graduated the following students:
PhD in Theoretical Particle Physics
Emtinan Elkhidir Osman - Sudan
THESIS: A Manual for Conformal Field Theories in 4 D
SUPERVISOR: M. Serone (SISSA)
Defence date: 18.09.2017
PhD in Cognitive Neuroscience
Chol Jun Kang – DPR Korea
THESIS: Latching Dynamics in Potts Neutral Networks
SUPERVISOR: A. Treves (SISSA)
Defence date: 18.12.2017
PhD in Astroparticle Physics
Ernesto Lopez Fune - Cuba
THESIS: Dark Matter and Galaxy Rotation Curves
SUPERVISOR: P. Salucci (GSSI)
Defence date: 14.09.2017
Mathematical Analysis, Modelling and Applications
Shokhrukh Kholmatov
THESIS: Minimizing Movements for Mean Curvature Evolutions of Droplets and
Partitions
SUPERVISOR: Giovanni Bellettini (ICTP)
Defence date: 29.09.2017– cum laude
PhD in Condensed Matter Theory
Dung Tran Nguyen - Vietnam
THESIS: Stability and Reactivity of Supported Single-Atom Catalysts:
Insight from Density Functional Theory
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SUPERVISORS: Stefano Fabris (SISSA, CNR-IOM)
Defence date: 16.10.2017
PhD in Geometry and Mathematical Physics
Ok Song An – DPR Korea
THESIS: Various Aspects of Holographic Renormalization
SUPERVISORS: A. Tanzini (SISSA)
Defence date: 06.12.2017– cum laude
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MASTER’S IN THE PHYSICS OF COMPLEX SYSTEMS
ICTP cooperates with SISSA Trieste, Politecnico di Torino University, Université Pierre and
Marie Curie, Paris Diderot and Paris-Sud/Paris Saclay in providing education to graduate
students on the Physics of Complex Systems leading to a Laurea Magistralis degree.
The aim of the international master in Physics of Complex Systems is to shape professionals
and/or potential researchers to be able to jointly apply knowledge and methodologies from
modern physics, applied mathematics, information engineering and computational biology to
the analysis, modeling and simulation of complex systems.
Within this programme, ICTP organizes in collaboration with the partner institutions, the
annual Spring College in the Physics of Complex Systems, a month-long intensive training
programme. This programme is growing in visibility and reputation. ICTP contributes with
funds which are used to invite around around 40 students from developing countries.
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JOINT ICTP/SISSA MASTER IN HIGH PERFORMANCE COMPUTING (MHPC)
The Master in High Performance Computing (MHPC) is an innovative degree programme that
prepares students for exciting careers in the fast-growing field of HPC. Set in the stimulating
research environment of its co-organizer institutions, SISSA and ICTP, the programme
combines lectures with hands-on and applied projects to prepare future HPC specialists for
academia and industry.
MHPC coursework is driven by challenging scientific and technical problems that require an
HPC approach. Lectures are provided by SISSA and ICTP staff and highly recognized
international experts. Both institutes have long histories and experience in developing and
applying scientific and research computation models.
Students who successfully complete the programme will be able to address problems
requiring advanced computational techniques in multiple domains, and communicate HPC
technological issues in all scientific and industrial environments.
Details are available at www.MHPC.it.
The programme began in September 2014 and it is now in its fourth edition (2017/2018).
ICTP scientists have been providing several courses and ICTP provides fellowships to two or
three students each edition. The ICTP students Elliot Menkah (Ghana), James Vance
(Philippines), and Chandran Anoop Kaithalikunnel (India) graduated in December 2017.
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JOINT ICTP-UNIVERSITY OF TRIESTE
MASTER OF ADVANCED STUDIES IN MEDICAL PHYSICS
The Joint ICTP-UNITS Master of Advanced Studies in Medical Physics (MMP) is coordinated
by a director (Professor Renata Longo, UniTs) and an ICTP coordinator (Dr. Renato Padovani,
ICTP) and supported by the MMP Council (Edoardo Milotti, UniTs, Luigi Rigon, UniTs, Mario
de Denaro, Trieste Univ. Hospital, Luciano Bertocchi, ICTP).
The two-year programme comprises a year of academic courses and practical exercises at
ICTP, Trieste University Hospital and SSDL Laboratory (Zagreb) and a second year of full time
clinical training in a medical physics department of the network of hospitals for the clinical
training.
In 2017 we had:
a) The 20 students of the 2nd cycle (2016-2017) attended the full-time year of supervised
clinical training in one of the 19 hospitals of the network of Italian and Croatian hospitals for
the clinical training. On the 4th and 5th of December 2017 they submitted and defended a
thesis work and on the 7th they got the degree during a formal ceremony with the
participation of the Trieste University rector, the ICTP director and the representatives of
IAEA, IOMP, EFOMP and AIFM. The ceremony attracted the participation of most of the
teachers and medical physicist supervisors from the hospitals providing clinical training.
b) The 19 students of the 4th cycle (2017-2018) attended the first year of academic courses
and exercises at ICTP. The activity began 13 January and ended 20 December. Seventeen
students completed the academic programme and exams and began their second year of
supervised clinical training.
The lectures started in January 2017 and were divided in three periods: January–Easter,
Easter – Summer, September- December. Twenty-nine lecturers from ICTP, Trieste and
Bologna Universities, Elettra, various hospitals in Italy, and two from the IAEA delivered a
total of 60 CFU. The subjects of the theoretical and practical courses covered all aspects of
imaging, therapy and radiation protection application. More details are provided in the
MMP’s ICTP webpage.
c) Following a call for application, a total of 343 applications were received. From a short list
of about 70 eligible candidates, a total of 20 students from 17 countries were finally enrolled
coming from Bangladesh, Burkina Faso, Ecuador, Georgia, Guatemala, Jamaica, Latvia,
Lesotho, Mali, Nepal, Oman, Papua N Guinea, Senegal, Sudan, Ukraine, Zambia, Yemen.
The MMP received a financial contribution from the IAEA For 17 students.
d) In 2017, a meeting with representatives of the IAEA (Dr. Harry DELIS, Human Health
Division and Mr. Enrich CHRISTOPH, Technical Cooperation Division), External advisors
(Ahmed Meghzifene, former head of the medical physics section of IAEA, and Slavik Tabakov,
King’s College, London) and of the medical physics departments from the network of
hospitals was organized on the 5th of December. The agenda included: (i) the discussion on
the experience of the clinical training, the delivery of an agreed portfolio of the clinical
training for the year 2018; (ii) the clinical training assessment methodology; (iii) the
agreement on the distribution of the students among the hospitals for the year if full time
clinical training; (iv) the IAEA technical cooperation system.
e) Two other workshops were organised:
1. The workshop at the Secondary Standard Dosimetry Laboratory (SSDL) at the R. Boskovic
Institute (Zagreb, Croatia) for the students of the fist year organized on the 13th of October.
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The workshop provided basis and demonstration of the calibration of radiation dosimeters
for therapy, diagnostic and radiation protection use.
2. The workshop on advanced techniques of brachytherapy devoted to students of the 2nd
year. Two, four-day sessions were delivered to 12 students in the Trento hospital the 6-9 and
the 20-23 Novemebr 2017. The director of the workshop was the MMP teacher Dr. F. Ziglio.
The workshop provided advanced training in brachytherapy allowing the participant to
become familiar with advanced techniques adopted in brachytherapy including quality
assurance programme and QC protocols.
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CAREER SUPPORT
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ASSOCIATES PROGRAMME
The Associate as well as the Federated Institute programmes represent two main channels
through which the vocation of the ICTP for the promotion and development of scientific
knowledge in developing countries has been turned into a reality. In particular, the
Associateship Scheme enables individual scientists to maintain long term formal contacts with
the stimulating and active scientific environment of the Centre.
It has to be stressed that all evaluation Committees of ICTP activities, as well as its mother
Institutes, IAEA and UNESCO, have expressed their highest appreciation for the excellence and
efficiency of these programmes and for the results which have been achieved through them.
Since 2013, thanks to this reputation, we now have a new category of Associates: ICTP Simons
Associates, funded by the Simons Foundation, USA.
Changes in Terms & Conditions
Since 2007, Junior and Regular Associates have been assigned a local individual scientific
coordinator and starting 2015 also Senior Associates have a scientific coordinator as point of
reference. Coordinators are the scientific focal point for associates' visits to ICTP. The scientific
coordinator should remain in contact with the Associate during her/his visit. This has led to
an ever-growing number of scientific collaborations and strong connections between the ICTP
scientific staff and the associates. This also leads to the organization of ICTP and other scientific
activities in the associates' home country.
With a view to improving the general conditions for Associate members, some changes in the
Scheme's terms and entitlements were brought about between 2010 - 2013. Allocations were
increased together with per diems.
These new conditions did not however take into account the static budget situation, which led
to a difficult management of visits between 2013 and 2016, including cancellation of visits.
With this perspective in view, some changes in the terms of the award were made in 2016.
Associateship allocations were reduced from 210 to 180 days with a maximum stay of 60 days,
the minimum requirement for travel allocation was reduced to 30 days.
Associateships awarded prior to 2016, as well as Senior Associates allocations, remained
unchanged.
These measures helped reduce the budget exceedence in 2016 but did not give enough leeway
to manage the programme with tranquility for all. In 2017, it was decided to invert the trend
and so per diems for all category of associates were reduced starting January 2017. Per diems
were reduced to 40 Euro for Junior Associates, 45 Euros for Regular Associates and 50 Euros
for Senior and Simons Associates (the per diem and accommodation regulations remained the
same for Simons Visitors). To compensate for this reduction, it was decided to give all
associates who opted to stay on campus, to receive single accommodation in the Galileo Guest
House, at a special rate of 15 Euro a night. Single accommodation had been requested by
associates for many years, so this constituted an enormous improvement in their visit
conditions. The number of new associates was again reduced, now reaching an optimal
balance.
In 2017, three ICTP Simons Associate awards were cancelled for scientists who had, in fact,
received important promotions and responsibilities also at government level in their countries
that made it impossible for them to visit ICTP for prolonged periods as stipulated by the Simons
award. In spite of this, the number of visiting Simons Associates remained more or less
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constant. There was a reduction of visits from students/collaborators in 2017. This brings the
total number of ICTP Simons Associates to 45 in 2017.
In 2017, 28 ICTP Simons Associates and 4 PhD students/collaborators visited the Centre. The
new programme is well appreciated also for the fact that the Simons' associate can be
accompanied by a student, post-doctoral fellow or collaborator. Indeed, some Simons
Associates have even succeeded in bringing two or three collaborators to ICTP.
Following the cancellation of 5 Simons associates grants, it was decided to redistribute the
exceedence of funds among the remaining 45 Simons associates. The sum of Euro 3,500 was
given to each remaining Simons associate. This allocation was summed to their remaining
allocation to be spent by the end of his/her associateship in 2019 or 2020 as the case may be.
Special emphasis has been placed on the publications produced by our Associates since the
start of their award. We are able to give a snapshot of the current information we have at hand,
as follows: 319 Associates produced 3,465 publications since the start of their award, resulting
in an average of 10.8 publications for each Associate member.
Efforts to increase the participation of women scientists in the Associates Programme have
also been successful. In fact, from 2013 when the total of female associates was 17%, it has
reached 21% in 2017, which is a steady increase of 1% a year.
The Standard Programme
•

Junior Associates
Young scientists from a developing country coming from geographically isolated
areas may be nominated as Junior Associates. Starting in 2016, the Junior
Associateship award has a six-year duration throughout which the Junior Associate is
entitled to spend up to 180 days (with a maximum duration of 60 days for any single
visit) at the Centre, with three fares paid. A fare will be granted for visits having a
minimum duration of 30 days. For each visit the Centre provides a daily living
allowance. The age limit for a Junior Associate nomination is 35 at the time of
nomination.

•

Regular Associates
Scientists from a developing country entitled to spend up to 180 days (with a
maximum duration of 60 days for any single visit) at the Centre, in a period of six
years, with three fares paid. A fare will be granted for visits having a minimum
duration of 30 days. For each visit the Centre provides a daily living allowance. Age
limits for Regular Associates are between 36 and 45, at the time of nomination.

•

Senior Associates
Scientists from a developing country who have acquired international scientific status
may be nominated Senior Associates. They are entitled to a total sum of € 8,000 to be
spent during the six-year period of their appointment. These funds are made available
for visits in the form of a daily living allowance and/or travel expenses. Senior
Associates may pay visits to ICTP (with a maximum duration of 60 days for any single
visit). The age limit for a Senior Associate nomination is 65.

ICTP Simons Associates
•

140

Simons Associates
Starting in 2014, Simons Associates are assigned a grant of €12,000.00 over a six year
period. Their per diem is equivalent to that of a Senior Associate. Moreover, they may
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use the grant to bring a Ph.D. student, Post-Doctoral fellow or collaborator to the ICTP.
The expenses for the student/ Post-Doctoral fellow/collaborator must come from the
Simons Associates' individual grant. Simons Associates are encouraged to find
alternative sources of financing for their students' travel expenses (especially if they
wish to bring more than one per year).
•

Simons Visitors
Young scientists working with an ICTP Simons Associate (PhD student, Post-Doctoral
Fellow or collaborator) are nominated by the ICTP Simons Associate to accompany
them during the whole period or for a shorter or longer period, or on their own, to the
ICTP. The Simons Visitor must complete a special form and send it to the Associates
Office together with their CV. The request is processed by the individual coordinator
of the ICTP Simons Associate. Simons Visitors receive the equivalent of an ICTP
participants' per diem. Their expenses are detracted from the Simons Associate
allocation, unless other sources of funding are made available.

Modification in Selection Procedure
A new web-based application system which is part of the new IT programme for the whole of
the ICTP, from now on called Sigma, was introduced for the associateship selection with the
January 2016 deadline. The selection procedures are now totally conducted on Sigma. The ICTP
scientific committees have direct access to the applications which includes the letters of
recommendations and all the information about the applicants. The window for applications
established in 2013 remains: 1 October to 31 January of the following year. This ensures that
the letters of award reach the newly appointed associates well before the 30 November
deadline in time to request a visit for the following year. Associates can plan their first visit at
the beginning of their award period without losing one year of award. In this optic, extension
requests were cancelled starting 2013. Some exceptions have been made over the past few
years due to the cancellation by the ICTP Associate Programme of visits requested by
associates. These associates were allowed a one-year extension in order to compensate the
cancelled visit.
Identification and Selection of Candidates
As mentioned, applicants interested in an ICTP Associate membership apply through Sigma.
They have to create their personal profile, if it does not already exist, through which they have
access to apply to ICTP activities and programmes, including the Associate and Federated
Institutes programme. Applications are usually (but not exclusively) submitted by scientists
who have had some interaction with ICTP (typically participants in courses and workshops).
The applications are divided by category (Junior, Regular or Senior) according to the age at the
time of nomination. Also, each research group has a code relevant to its field of scientific
interest. The scientific committee of each group is given access to see the applications relevant
to their field of interest. The committees make the selection from priority to final candidates
directly on Sigma. This can also be seen by the office staff.
Once the deadline has passed, the office identifies the number of Associate awards expiring,
and takes this as well as the budget allocated for the Programme into account to define the
approximate number of new awards for the subsequent year, so that the committees have a
clear indication of how many new appointments would be issued in their field. The committees
are also informed of how many current associates are in their field and which country they are
from, as well as their gender, to ensure a correct geographical and gender distribution.
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For their evaluation, committees are invited to take into account the scientific level of the
candidates as emerging from their academic titles and positions and particularly from their
scientific production appearing in international journals. Finally, we require the committee to
give priority to young active scientists and to women.
The selection of the final awardees is done completely on Sigma. Moreover, when the head of
the programme approves the final selection, the letter of award together with the relevant
annexes are generated directly and can be retrieved by the newly appointed associate
automatically on his/her Sigma profile. Just to give an indication of the numbers involved, for
about 50 new positions opening each year there are approximately 600 applications.
In 2017, thanks to the Simons Foundation contribution, we had 45 ICTP Simons Associates.
Chart showing the 2017 distribution of associates by Field of Research
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Summary of the 2017 situation of the Associateship Programme
Total Number: 319, by category:

Simons, 45
Junior, 96
Senior, 59

Regular, 119

Visits and Costs:
In 2017, 180 Associateship visits were paid to ICTP by 164 scientists, and 4 Simons students
visited, as follows:
Associates’ Visits and Costs
CATEGORY

VISITS

TOTAL

TOT.EXPENDITURE-EURO

AVERAGE COST VISIT

AVERAGE COST PER DIEM

AVERAGE COST TRAVEL

DAYS

Junior

50

2071

119,932

2,399

1,681

718

Regular

57

2397

149,428

2,621

1,903

719

Senior

45

1021

84,075

1,868

1,152

717

Simons

28

868

63,749

2,277

1,550

727

Simons Students

4

103

3,800

950

824

126

Average with respect to a hypothetical full utilization of these groups in 2017:
Associates’ Average Utilization
category

in terms of days

in terms of travel

Junior

97%

156%

Regular

90%

142%

in terms of funds

Senior

53%

Simons(& Students)

75%
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The 2018 Situation (at 31/1/2018)
Number of Associates 2018
Junior
Regular
Senior
Simons
TOTAL

86
107
63
44
300

According to the above table, the total number of Associate members in 2018 is 300, including
ICTP Simons Associates.
Expected Associates Visits 2018
Junior
Regular
Senior
Simons
TOTAL

50
66
48
29
193

The above figures show that 64% of the total number of Associates have requested a visit in
2018. The total number of 2018 visit requests is 15% lower than the previous year's total
which was, 223 i.e. 79% of the total number of Associates who submitted a request for a visit
in 2017.
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Highlights from Associates In 2017
Below are a few highlights regarding some notable achievements of Associate Members in
2017:
Emilio Kropff:
The 2017 ICTP Prize was awarded in to the Regular Associate Emilio Kropff, a neuroscientist
from Argentina affiliated with that country’s National Scientific and Technical Research
Council’s (CONICET) Instituto de Investigaciones Bioquimicas de Buenos Aires (IIBBA), Leloir
Institute. The ICTP Prize recognizes Kropff’s outstanding contributions to neuroscience. His
works address several aspects of memory and spatial cognition, combining both
experimental and theoretical approaches. When visiting ICTP, Dr. Kropff works with the
Centre’s Quantitative Life Sciences section.
Meysam Nassiri:
A Regular Associate from the Institute for Research in Fundamental Sciences (IPM), Tehran
Iran was invited to deliver one of the main lectures at the 2018 International Congress of
Mathematicians (ICM), held in Rio de Janeiro, Brazil. Speaking at ICM is of great importance
and prestige in the mathematics community, and ICM speakers are commonly regarded as
the current and future leaders of their mathematics fields. Nassiri is a mathematics professor
at the Institute for Research in Fundamental Sciences, Iran. His research focuses on
dynamical systems, ergodic theory, and their interactions with topology, geometry and
mechanics. Dr. Nassiri will also be a co-director of an ICTP-sponsored two-week school to be
held in Iran in 2018. Given the limited number of talks and the considerable competition
between different mathematical societies seeking a voice at ICM, the honor of giving one of
the plenary or invited lectures at ICM is high. It is widely considered one of the most
significant achievements in the mathematical life of any distinguished mathematician, and
ICTP is very proud of Nassiri.
Melessew Nigussie Gereme:
A Regular Associate of the Washera Geospace and Radar Science Laboratory, University of
Bahir Dar, Ethiopia has received the American Geophysical Union’s (AGU) prestigious 2017
Africa Award for Research Excellence in Space Science. AGU is the world’s largest
organization of Earth and space scientists. The award is given annually to an early career
scientist from the African continent in recognition of “completing significant work that shows
the focus and promise of making outstanding contributions to research in space science,”
according to the AGU website.
Humberto Cabrera Morales:
A Senior Associate of the Instituto Venezolano de Investigaciones Cientificas Centro
Multidisciplinario de Ciencias, Caracas, Venezuela was selected by the international journals
Laser Physics and Laser Physics Letters for writing in collaboration with the Nova Gorica
University one of the best papers for 2016. The paper, titled “Optimized frequency dependent
photothermal beam deflection spectroscopy” (doi:10.1088/1612-2011/13/12/125701),
appeared in a special edition of Laser Physics Letters that highlights articles believed by the
editors to have potentially significant impact on future laser science research directions.
Imrana Ashraf Zahid:
A Senior Associate, and Associate Professor at the Department of Physics Quaid-I-Azam
University Islamabad, Pakistan, held a summer hands-on optics workshop held last Pakistan,
where in spite of the summer break a group of young women attended. Dr. Ashraf who has
cooperated with ICTP for many years, is well known in the optics world not only for the
quality of her research--she was one of the first women to win the ICO/ICTP Prize in optics-but also for her passion to share her knowledge with others. She is a regular lecturer and
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tutor for ICTP’s annual Preparatory School to the Winter College on Optics and Winter
College on Optics, respectively, which is held each year in February. Since 2015, she has
organized a team of volunteers to run special workshops for high school girls and young
women undergraduates, giving them the opportunity to engage in inquiry-based learning
involving hands-on activities in Islamabad. Dr. Ashraf’s tireless efforts to spread the joy of
science recently made her one of four recipients of the 2017 Spirit of Abdus Salam Award.
Sponsored by the family of ICTP founder and Nobel Laureate Abdus Salam, the award
recognizes those who, like Salam himself, have worked tirelessly to promote the development
of science and technology in disadvantaged parts of the world.
Philibert Nang:
A Senior Associate and Head of the Research Laboratory of Mathematics in Libreville, Gabon
was awarded the prestigious AMMSI-Phillip Griffiths Prize 2017 from the African
Mathematics Millennium Science Initiative (AMMSI). Professor Nang is an internationally
recognized scholar. He is a specialist in Algebraic Analysis, a field incorporating several
important branches of mathematics like Partial Differential Equations, Algebraic Geometry,
Representation Theory and Singularity Theory. Beyond being a full professor at the École
Normale Supérieure of Libreville, he currently serves as president of the Gabon Mathematical
Society. In 2011, he was the first African to win the Ramanujan Prize, awarded jointly by
ICTP, the Department of Science and Technology of the Government of India, and the
International Mathematical Union to young mathematicians from developing countries.
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FEDERATED INSTITUTES PROGRAMME
The main difference between the Associates and the Federated Institutes Programme derives
from the fact that while the former is addressed to an individual scientist the latter involves an
institution.
The Standard Scheme
Federated Institutes are institutes in a developing country with a signed agreement of scientific
collaboration together with the ICTP, whereby the former may send its junior representatives
to ICTP on a cost sharing basis. Through the new IT web application called Sigma, all cases are
approved only by the relevant activities'/workshops' organizing committees or research
groups.
The Federated Institutes represent an interesting complementary programme to that of the
Associates, in the sense that it differs in three important aspects:
• More scientists can be exposed to the scientifically stimulating atmosphere of ICTP
because it is not addressed to an individual but to an institute.
• It represents the basis of a long-term and fruitful co-operation between an institute
and ICTP.
• It should stimulate the local community to make efforts to invest energy and resources
to keep the important link with ICTP alive. In fact, the programme always foresees a
financial commitment of the Federated Institute and if such commitments are not
respected the agreement is cancelled.
Change of Policy
Starting in 1999 the duration of the agreements was increased from one to three years. This
has proven to be a successful move allowing the F.I.s to make medium term plans with respect
to the students' visits and to spending the F.I. allocation fully. In 2010, contract types were
decreased from five to two: one granting a travel contribution of €1,500, for institutes situated
in Europe, Northern Africa and Middle East and €3,000 for institutes in South and Central
America, sub-Saharan Africa and the Far East, for the duration of the agreement. Starting in
2016, the total number of days for visits foreseen for each type of contract is 90.
Criteria for the Selection of the Institutes
Experience with this programme, and efforts made to avoid misuse, has allowed us to identify
some general criteria which we believe should be followed in establishing new Federated
Institutes:
•
•

•

We shall consider only institutions of an appropriately high scientific level and in which
there is a rather consistent scientific population.
We shall pay specific attention to institutes in which there are brilliant young
scientifically active people. In fact, one of the drawbacks of the previous utilizations
was that in many cases the institutes were proposing quite old scientists as visitors. If
the Federated Institute Programme has to contribute to the growing of new, high level
competences, we have to — just as we do for the Associates — keep, as our primary
objective, that of performing actions which can have a long-term impact on the local
situation. The obvious way to do so is to support active young researchers.
Finally, even though this will not be an absolutely strict rule, we will try to establish
agreements with institutes with which we already have significant collaborations, such
as those in which there are (and/or were) prominent Associates or those which are
included in other ICTP programmes, or institutes that have an ongoing collaboration
with ICTP research scientists or groups. To prevent this policy from leading to the
exclusion of institutes of recent formation which are, however, promising, we will also
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make serious efforts to spread the information about the programme to receive more
applications which will then be scrutinized to ensure the adequate scientific level
already established for the programme.
Modification in Application Procedures
Starting from 2016 the Federated Institutes application was put on the new web-based ICTP
platform. The head of the department or the person proposing the Federated Institute
agreement must create his/her profile on the new system. Through this the proposing scientist
inputs all the requested information regarding the institute. Moreover, a list of proposed
affiliates (i.e. young scientists proposed for a visit to ICTP under the Federated Institute
programme) is also given. Names can be added at a later stage.
The applications are then assessed, directly on the new platform, on-line by the relevant
committee. Committees are now divided by field of interest and have the privilege to see the
Federated Institute applications in their field. They give their assessment. The final decision
lies with the Head of the Office of Associates and Federated Institutes. Once he approves the
agreement the system automatically generates the Agreement which must be downloaded by
the proposer, signed and uploaded back onto the system.
Modification in Visit Request Procedures
The proposed affiliate will then have to apply directly on-line to the activity. The programme
will then cross-check with the Federated Institute database to check availability of days and
funds for travel before informing the activity organizers that they could accept him/her under
the Federated Institute Programme. The affiliate is then invited directly on-line through the
web-based platform. Through the new system the affiliate downloads the automatically
generated invitation and relevant annexes. This new procedure, when completely in place, will
streamline the workflow for the office while offering a crisper experience to the institute.
The following chart shows the number of Federated Institutes that have been
established throughout the years.
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Summary of the 2017 Situation of the Federated Institutes
In 2017 the ICTP had a total of 43 Federated Institutes, from 23 member states. The total
number of visits under the programme was 32.
The total number of days available for the three-year programme is 4,110 (i.e. an average total
utilization per year of 1,370 days). In 2017, 414 days were utilized. Accordingly, in terms of
days, the total utilization was 30%.
The total expenditure (daily living allowance and travel contribution when applicable) for
2017 was € 17,210. A full utilization of one third of the total available would have implied an
expenditure of €102,000. Accordingly, in terms of funds, the total utilization was 16%.
However, the total funds available to Federated Institutes per annum is of the order of €88,000
so that from this point of view about 19% of the funding was utilized.
General Concise Forecast Concerning the 2018 Situation
Total number of Federated Institutes is 37. There is a policy in place over the next year to
increase the total number in order to regenerate the total number of Federated Institutes.
The research groups of the ICTP are involved directly in the selection procedure,
guaranteeing an increase in the quality of the Federated Institutes.
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TRAINING AND RESEARCH IN ITALIAN LABORATORIES (TRIL)
The Programme for Training and Research in Italian Laboratories (TRIL) offers scientists from
developing countries an advanced experimental counterpart to ICTP's theoretical research and
lecture-based training programmes. The aim of the programme is to promote collaborations
between the Italian scientific community and individuals, groups and institutions in
developing countries, working side by side in frontier-level research. The programme
addresses important aspects of the mission of ICTP, namely:
•
•

to help with human capital development in the scientific sector within developing
countries by making it possible for early career scientists, already cognisant of local
needs and resources, to work at the frontiers of science and technology;
to generally provide support towards sustainable capacity in basic and applied
research that can help their nations' progress.

The fields covered by TRIL reflect the lines of interest to the Centre: applied physics, high
energy physics, physics of condensed matter, energy, environmental science, physics of the
living state, and a few miscellaneous interdisciplinary subjects.
The TRIL fellows are matched to laboratories that best meet their needs and where there is a
mutual benefit. The latter is very important, as it is the basis for a lasting collaboration, which
contributes significantly to the success of the TRIL programme and to the mission of the ICTP.
Fellows are hosted in Universities and/or in national laboratories or laboratories in the
national interest, such as CNR (Italian National Research Council), Elettra (Elettra-Sincrotrone
Trieste), ENEA (Italian National Agency for New Technologies, Energy and the Environment),
INFN (Italian National Institute of Nuclear Physics), INGV (Istituto Nazionale di Geofisica e
Vulcanologia), OGS (National Institute for Oceanography and Experimental Geophysics) and
others.
While a limited number of fellowships are fully funded by the TRIL Programme, the expectation
is that the host laboratory jointly funds a fellowship. Some fellowships are totally supported
by the host laboratory.
Fellowships range in length from a few months to one year, depending on the host laboratory,
the research/training activity and the funds available. Fellowships may be extended for an
additional period, usually for not more than 12 months at a time. The maximum duration of a
fellowship is 24 months, referring primarily to those Fellows receiving the major part of their
contribution from the host laboratory. This includes the original fellowship period and
extensions.
Fellows receive a monthly allowance to cover their living costs, such as lodging, meals, local
travel and incidentals while on the fellowship. Other allowances and contributions are granted
according to the length of the fellowship for attending scientific conferences or for visiting
other laboratories. The host institution provides the Fellow with laboratory space and other
facilities necessary for the project. Host laboratories outside Trieste generally provide
assistance to the fellows to find accommodation.
The TRIL Programme is administrated and run by ICTP's Office of External Activities.
Activities in 2017
There is an ever increasing interest from existing and potential host laboratories to participate
in the TRIL Programme. Their high-level scientific foundation and financial support provide an
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integral part of the programme. In 2017, new agreements have been signed and existing ones
strengthened and the financial contribution from external sources equalled that from ICTP.
The available funds were used for both new fellowships and extensions of existing grants
enabling the certain fellows to continue their research activities in Italy where there was a
mutual advantage to do so.
In 2017, fifty fellows from twenty-three countries – Argentina, Belarus, Brazil, Bulgaria,
Cameroon, Chile, China, Colombia, Cuba, Egypt, Guatemala, India, Iran, Iraq, Jordan, Lebanon,
Myanmar, Pakistan, Philippines, South Africa, Suriname, Togo, Yemen, received support to
carry out their research/training in Italy for a total of fifty-four visits. Of these Fellowships,
twenty-three were new grants awarded in 2017 and thirty-one extensions of previously
awarded grants, representing a total of 286 person-months. 36%, or eighteen fellowships in
total, were awarded to women.
Training and research were carried out in the following areas:
Applied Physics
18
Computing Sciences
3
Mathematics
1
Miscellaneous
2
Physics of Condensed Matter 21
Physics and Energy
3
Physics and Environment
5
Physics of the Living State
1
The visits were carried at the following laboratories:
•
•
•
•

•

•
•
•
•
•
•
•
•

Abdus Salam International Centre for Theoretical Physics, Trieste: 13
Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo economico
sostenibile (ENEA): 2
Elettra-Sincrotrone Trieste, Trieste: 10
Italian Institute for Nuclear Physics: 4
o 1 Unit in Padova
o Unit in Trieste
Italian National Research Council: 13
o 1 Institute for the Chemistry of OrganoMetallic Compounds (ICCOM), Pisa
o 1 “Nello Carrara” Institute of Applied Physics (IFAC), Florence
o 1 Institute for Microelectronics and Microsystems (IMM), Parma
o 7 Institute of Materials (IOM), Trieste
o 3 Institute of Nanostructured Materials (ISMN), Bologna
Istituto Nazionale di Geofisica e Vulcanologia, Rome: 2
MDLab Software, Reggio Emilia: 1
National Institute of Oceanography and Experimental Geophysics, Trieste: 3
International School for Advanced Studies is an international (SISSA), Trieste: 1
University of Catania: 1
University of Florence: 1
University of Salerno: 1
University of Trieste: 2

TRIL Success Story
A TRIL fellowship was granted to a scientist, Dr. Jehan Akbar, from Pakistan to spend a year at
the ICTP Multisciplinary Laboratory. In 2015, Jehan became an ICTP Junior Associate. He was
ICTP Full Technical Report 2017

151

a former recipient of the ICO-ICTP Gallieno Denardo Prize in 2016 and a frequent collaborator
in Pakistan for outreach activities in universities and high schools there, taking advantage of
educational kits sent by ICTP. While that kind of social engagement is important for a young
early career scientist like Jehan, he needed to adapt his research skills to the reality of the place.
As part of a visit to the ICTP Winter College on Optics 2016, he visited the ICTP Mlab to take
part in experiments there. This led to a TRIL fellowship that brought him back to ICTP for a
longer research visit and it was in this period that he was able to acquire a broad range of skills
related to theoretical and experimental understanding of femtosecond fiber lasers and
photothermal spectroscopic techniques for environmental research. The research was carried
out using equipment that was not prohibitively expensive and imagining what it would take to
set up a similar laboratory back home, Jehan began to work on a proposal while still at ICTP,
that he would later submit to the Pakistani Ministry of Science. In fact, his proposal was
approved and as a result, he will soon be setting up a thermal lens and beam deflection
spectroscopy laboratory at Hazara University Mansehra, which is one of the universities set in
the more remote areas of Pakistan. Jehan will be able to train many students in this laboratory
and to establish further connections between ICTP and the Pakistani scientific community.
Jehan did not wait for things to happen--he was always working on his future and the TRIL
programme was a tool that enabled him to capitalize on his hard work, dedication and vision.
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ICTP-ELETTRA USERS PROGRAMME
The programme offers access to the synchrotron radiation facility ELETTRA in Trieste in the
years 2012-2021 to scientists from developing countries that work in those countries. The
programme offers a limited number of grants to cover travel and living expenses of individuals
and small groups who participate in the beamtime at ELETTRA. The number of scientists who
can receive support depends on the number of allocated shifts and available funds.
A minimum annual total of 1,500 hours is available within this programme for beamtime
applications at any of the existing ELETTRA beamlines.
The proposed experiments are selected for beamtime assignment on the basis of their scientific
merit.
In the first semester of 2017, the Elettra Synchrotron Light Laboratory had an exceptional
closure period of about two months, to undertake machine repairs. Most experiments initially
scheduled for this period were rescheduled in the second semester of 2017, and a few were
postponed to 2018.
A total of 1,752 hours was allocated in 2017.
Measurements were run on the following beamlines:
• Beamline for Advanced DiCHroism (BACH): performs light polarisation dependent
experiments in the 35-1600 eV photon energy range.
• Gas Phase Photoemission (GAPH): is specifically devoted to research on gaseous
systems.
• Materials Science Beamline (MASC): is dedicated to the study of solids and surfaces of
industrial relevance.
• Materials Characterisation by X-ray diffraction (MCX): allows performing a wide range
of non-single crystal diffraction experiments.
• Synchrotron Radiation for Medical Physics (SYRMEP): the beamline has been designed
for research in medical diagnostic radiology.
• X-Ray Diffraction 1 (XRD1): designed primarily for macromolecular crystallography.
• X-Ray Fluorescence (XRF): a highly versatile beamline, that is designed to present
beam parameters needed for high level measurements in spectroscopy as well as in
microscopy.
• X-Ray Absorption Fine Structure (XAFS): EXAFS spectroscopy provides microscopic
structural information of a sample through the analysis of its X-ray absorption
spectrum.
In 2017, ICTP supported 46 visits of participants coming from:
Brazil
Egypt
India
Jordan
Mexico
Pakistan
Turkey

2
4
19 *
4
2
11
4

Total expenditure: Euro 44,999.00.
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* Note: The ICTP-ELETTRA Users Programme covered only the living expenses of 13 of these
19 Indian participants: the Department of Science and Technology (DST), India, covered their
travel expenses.
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SESAME COOPERATION PROGRAMME
SESAME (Synchrotron-light for Experimental Science and Applications in the Middle East) is
a cooperative venture by scientists and governments of the region set up on the model of
CERN. It is being developed under the auspices of UNESCO (United Nations Educational,
Scientific and Cultural Organization) following the formal approval given for this by the
Organization’s Executive Board (164th session, May 2002).
It is an autonomous intergovernmental organization at the service of its Members which have
full control over its development, exploitation and financial matters. The SESAME Center,
which is located at Allan (Jordan), has been officially opened on 16 May 2017. The
synchrotron light source in Allan will start with two beamlines: the x-ray
absorption/fluorescence spectroscopy beamline and the infrared spectromicroscopy
beamline, and has space and plans for several more beamlines to be added later.
The motivation for SESAME is that it will foster scientific and technological excellence in the
Middle East and neighbouring countries (and prevent or reverse the brain drain) by enabling
world-class scientific research in subjects ranging from biology, archaeology and medical
sciences through basic properties of materials science, physics, chemistry, and life sciences.
In the process, it will build scientific and cultural bridges between diverse societies, and
contribute to a culture of peace through international cooperation in science.
ICTP has been involved in the SESAME from its inception, mainly in providing training
opportunities to a core of potential synchrotron users from the SESAME members using
existing programmes of the Centre. An ICTP representative automatically sits on the Training
Advisory Committee (TrAC) and is the co-chair of that committee. Below we review the
various programmes used to support SESAME in 2017.
ICTP-Elettra Users Programme - the programme brought 23 participants (4 women) from
SESAME members to Elettra Synchrotron Facility in 2017. These participants came from the
following SESAME members:
• Pakistan: 11 participants (1 woman)
• Jordan: 4 participants
• Egypt: 4 participants (1 woman)
• Turkey: 4 participants (2 women)
STEP Programme - for the year 2017, there were 2 STEP students (no woman), from
SESAME members, who carried out their research/training at Elettra: 1 from Pakistan and 1
from Egypt.
TRIL - in 2017, there were 6 TRIL fellows (3 women) from SESAME members who carried
out their research/training at Elettra:
• Pakistan: 2 participants (1 woman)
• Egypt: 2 participants (1 woman)
• Iran: 1 participant
• Jordan: 1 participant (woman)
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ACTIVITIES IN DEVELOPING COUNTRIES
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OFFICE OF EXTERNAL ACTIVITIES
ICTP is actively involved in building scientific capacity in the developing world through its
Office of External Activities (OEA).
The purpose of the OEA is to promote scientific cooperation through its support of Affiliated
Centres, Projects, Networks, Visiting Scholars/Consultants and Scientific Meetings organized
in developing countries. OEA activities are initiated by regional scientists and carried out at
external sites within the same region.
Based on past experience, and following UNESCO directives, ICTP decided to modify some of
the OEA programmes in 2017.
The Affiliated Centres, Networks and Projects were all carefully analysed, and following this
evaluation, it was decided to maintain only the Affiliated Centres Programme and the Networks
Programme. The Projects category was removed.
Under the new Terms and Conditions of the programmes, it was decided that grants would
now be paid directly to the postgraduate students and to the scientists belonging to a Network
who will visit other member institutes. No funding will be provided to the Affiliated Centre or
Network coordinators. The postgraduate students must come from a developing country from
the region, but from outside the country where the Affiliated Centre is based. An ICTP scientist
will also be assigned to each student, as a tutor, to follow the performance of the student during
their studies/research. The reporting requirements for both programmes was also modified.
At the beginning of the year, the Coordinators of all the existing Affiliated Centres, Networks
and Projects were informed of the changes, and depending on how the ICTP contributions were
used in the past, they were invited to submit a new proposal under the appropriate
programme.
The main reasoning behind all these changes was to have better control on the programmes
and to distribute the available funds where it is considered most beneficial.
While some Coordinators were not satisfied with these changes and decided to terminate the
collaboration, others adapted quickly to the new procedures and appreciated the reduction of
administrative work on their side.
So far, these changes have proven to be very beneficial to the programmes as a whole, even
though they have increased substantially the workload of the OEA and other ICTP Offices. After
this first year, some minor modifications will be additionally implemented.
The OEA activities are mainly funded through the ICTP regular budget. The Office also
benefited from a financial contribution from SPIE, the international society for optics and
photonics, for funding the ALOP activities.
Affiliated Centres
An Affiliated Centre is an Institute or University Department of Physics or Mathematics, in a
developing country, that has either an active postgraduate course that leads to a Masters or
PhD, or which has an active exchange programme that enables students to undertake research
or training in order to benefit their Masters or PhD studies.
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Affiliated Centres have a regional character and must be strongly supported by the local
authorities and the hosting institute to ensure continuity.
The purpose of the programme is to award grants to Masters and PhD students from
neighbouring countries of the Affiliated Centre, but not from the country of the Institute or
University Department itself. The Affiliated Centres propose candidates to the ICTP to receive
a grant. All documentation is evaluated, and a limited number of grants are considered/granted
to each Affiliated Centre.
The number of students approved each year for funding is determined by the availability of
funds for the programme. Support is provided to cover the students' travel and living expenses
as well as tuition fees. The full amount is disbursed directly to the student. No funds are
provided to the Institute or University Department.
Grants are initially be approved only for the year being requested and may be renewed for up
to a maximum of four years, depending on the duration of the course. An ICTP scientist is also
assigned to each student as tutor, in order to follow the performance of the student during their
studies/research.
Students that are beneficiaries of the grants are required to submit reports throughout the year
to document their progress. The performance of the student is evaluated at the end of each
academic year, upon receiving a report. Continuation of the financial contribution of ICTP for
the following year depends on the positive evaluation of this report and the availability of
funds.
The Affiliated Centre must also submit a detailed scientific report, outlining the research
activity being undertaken. The request for funding for the following year should be submitted
by the Affiliated Centre co-ordinator before 31 October. This allows the relevant Committee to
consider funding for the following year.
Upon completion of the studies, the students are expected to submit a final report, which
should include a copy of the thesis, transcripts and diploma. This report should be signed by
the student and the ICTP tutor.
In 2017, we had 13 active Affiliated Centres (5 in Africa, 4 in Asia, 1 in Europe and 3 in Latin
America), in which we directly supported 31 postgraduate students:
•
•
•
•
•
•
•
•
•
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The Institut de Math√©matiques et de Sciences Physiques (IMSP), Porto Novo,
Benin, (one PhD student from Togo)
The Centre for Atomic Molecular Physics and Quantum Optics (CEPAMOQ), Douala,
Cameroon, (two Masters students from Chad)
The Centre for Fundamental Physics (CFP), Zewail City, Egypt, (one Masters student
from Egypt who graduated in 2017, and another Masters student from Morocco)
The Laser and Fibre Optics Centre, Cape Coast, Ghana, (three PhD students from
Ghana)
The Institute of Mathematical Sciences, Accra, Ghana, (five Masters students from
Ghana, all of whom have graduated in 2017)
The Joint Laboratory of Theoretical Physics, Yerevan, Armenia, (one PhD student
from Iran and one Postdoc student from Iran)
The Central Department of Physics of the Tribhuvan University, Kathmandu, Nepal,
(two PhD students from Nepal)
The Indian Centre for Space Physics, Kolkata, India, (one PhD student from Nepal)
The Asia Pacific Centre for Theoretical Physics (APCTP), Pohang, South Korea, (two
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•
•
•
•

PhD students from Korea)
The Laboratory for Physical Studies at the Gomel State Technical University, Gomel,
Belarus, (three PhD students from Belarus and one PhD student from Ukraine)
The Instituto Balseiro, Centro Atomico Bariloche, Bariloche, Argentina, (one Masters
student from Guatemala)
The Latin American Center for Physics (CLAF), Rio de Janeiro, Brazil, (one PhD
student from Cuba)
The Institute of Cybernetics, Mathematics and Physics (ICIMAF), Havana, Cuba,
(three Masters students from Cuba, one of whom has graduated in 2017 and became
a PhD student, and the other two PhD students from Cuba)

As 2017 was a transitional year, grants were also provided to ongoing students from the
country of the Affiliated Centre.
Networks
A Network is a system of research groups in an entire region, or among different regions that
pursues a common scientific project over an extended period. The OEA supports networks
because they are an efficient approach to overcoming the problem of isolation and
counteracting the brain drain. The ICTP emphases South-South collaboration, as well as the
sharing of expertise and facilities, through supported exchanges of scientific visits within the
Network.
Funding for a network is approved for on a yearly basis and up to a maximum period of three
years, subject to the positive evaluation of progress and annual reports. The number of
Networks approved each year for funding is determined by the availability of funds for the
programme. The funds cover the travel and lodging expenses of scientists who belong to the
Network to visit other member Institutes. The member Institutes are expected to contribute to
the local expenses relevant to the stays of the visiting scientists belonging to the Network.
Hence, the Network should be strongly supported by the local authorities and the member
Institutions. Awarded funds are transferred by ICTP directly to the member of the network
travelling. Grants can be offered to young scientists to work for extended periods at institutes
that are part of the network.
Requests for funding for the future years should be submitted every year. At the end of every
year, an online report of the past year activities should be presented by the Network
Coordinator. Continuation of financial support from ICTP for the following year(s) depends on
the positive assessment of the previous report, detailed programme and financial plan for the
following year, and availabilty of funds. This allows the Committee to consider funding for the
following year, up to a maximum of 3 years.
Before the end of the three years, a meeting should be organized with all the members of the
network. The purpose of the meeting is to assess the results of the programme and the impact
the exchange visits has had on the educational and research programme of the visitors and/or
host institutions. The outcome of the meeting is very important to enable ICTP to evaluate the
accomplishment of goals and consider new applications for funding. Automatic extensions are
not envisaged.
In 2017, 9 Networks were supported: 2 in Africa, 3 in Asia and 3 in Latin America and the
Caribbean.
•

The North African Group for Earthquakes and Tsunami Studies (NAGET) - countries
involved: Algeria, Egypt, Libya, Morocco, Sudan, Tunisia
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•
•
•
•
•

•
•
•

The Network on Lasers and Atomic Physics - countries involved: Algeria, Burkina
Faso, Cameroon, Chad, Morocco, Republic of Central Africa, Senegal, Tunisia
The Network on Black holes, Supergravity, Strings and Integrable Systems countries involved: Armenia, Georgia, Iran, Turkey, Ukraine
The Asian Network on Condensed Matter and Complex Systems - countries involved:
Philippines, South Korea, Thailand, Vietnam
The Network on Theoretical Astrophysics, Gravitation and Cosmology (IKTUN) countries involved: India, Kazakstan, Thailand, Uzbekistan
The Southeastern European Network in Mathematical and Theoretical Physics countries involved: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Moldova,
Republic of Macedonia, Romania, Serbia, Turkey, Ukraine
The Network in Geometry and Mathematical Physics - countries involved: Chile,
Colombia, Peru
The Latin-American Network of Ferroelectric Materials - countries involved:
Argentina, Brazil, Colombia, Cuba, Mexico, Panama
The Caribbean Network of Quantum Mechanics, Particles and Fields, - countries
involved: Colombia, Cuba, Mexico, Venezuela, and Caribbean countries

Visiting Scholars/Consultants
This programme promotes collaboration between scientists working in institutions in the
developing countries and leading scientists throughout the world. The visiting scientist is
required to make two research visits over two years, each lasting three or four weeks. Longer
stays are encouraged. The Visiting Scholar/Consultant carries out joint research with their
counterpart and lectures students in their field of expertise, thus enhancing also the teaching
faculty and the interaction with young researchers and students.
The programme offers an effective method to counteract the isolation of scientists, allowing
them to maintain contacts and collaboration with leading experts from other countries.
There are currently 12 active Visiting Scholars distributed as follows: 5 in Africa - Egypt, Kenya,
Madagascar, Nigeria, and Senegal; 4 in Asia - Bangladesh, South Korea, India, and Nepal; 3 in
Latin America and the Caribbean - Cuba (3).
ICTP support is provided primarily to cover the travel costs of the visiting scientists for travel
to and from the host institution. The host institution is expected to cover all local expenses and
make the necessary arrangements for the stay of the visiting scientist. Only in special cases,
and concerning only least developed countries, may support be provided to cover subsistence
costs of scientists.
After each visit, the Visiting Scholar should submit a report to the ICTP including the following
items: a description of the work carried out, a description of the main results obtained, the
perceived benefit to the host institution and any other comments. The host institution should
also submit a report of the Visiting Scientist's visit, summarising the activities performed and
the benefits to his or her department. Failure to submit the reports in due time delays
reimbursements, processing of funding for the next visit or suspension of project.
Scientific Meetings
The OEA encourages the organization of international and regional scientific meetings in
developing countries by offering financial assistance to the organizers of conferences,
workshops and schools. Applications are reviewed by experts in the appropriate area both for
scientific merit and relevance to the region.
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ICTP funds are intended to cover the travel expenses of foreign participants and/or speakers
from OEA supported countries in the region where the activity is taking place.
After the activity, organizers must submit a final report, including a financial report; signed
receipts for individual grants, together with copies of airline tickets and hotel receipts; a
summary of the outcome of the activity; the final list of participants; the scientific programme.
In 2017, a total of 54 scientific meetings received support, distributed as follows:
10 in Africa: Cameroon (1), Cote d'Ivoire (1), Ghana (1), Morocco (1), Nigeria (2), Sudan (1),
Tunisia (3)
24 in Asia: Armenia (2), China (1), India (4), Indonesia (1), Iran (3), Israel, Lebanon (1),
Pakistan (5), Palestine (1), South Korea (1), Turkey (1), Uzbekistan (2), Vietnam (1)
12 in Latin America and the Caribbean: Argentina (3), Brazil (1), Chile (1), Colombia (2), Cuba
(2), Ecuador (1), Mexico (2)
8 in Europe: Bosnia and Herzegovina (1), Bulgaria (1), Croatia (1), France (1), Serbia (2), Spain
(1), Ukraine (1)
2017 funds were used to support the travel and accommodation costs of more than 350
participants attending the above activities.
The OEA supported two Active Learning in Optics and Photonics (ALOP) events in 2017, which
provide hands-on training in optics and photonics to teachers in the developing world. These
events were held in Indonesia and Ukraine, and all the expenses were covered by the SPIE
contribution.

Breakdown of 2017 funds (in Euro) by region
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Collaborations between OEA programmes and ICTP scientists
The OEA strongly encourages its Affiliated Centres and Networks to collaborate with ICTP
scientists in order to intensify their scientific efforts and build more effective partnerships by
taking advantage of ICTP programmes and expertise. This is sometimes the case where PhD
students can be shared in a type of “sandwich” programme with ICTP faculty having the
opportunity to help in the selection. In this case, while the bulk of the training is done
regionally, the students gain an association with an ICTP scientist, and the possibility to be
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selected for a relevant activity at ICTP to further increase the connection. Finally, through
jointly-selected students the partnership becomes a real collaboration, strengthening ICTP’s
ties to regional centers of excellence.
A recently established Network, where this applies, is the Asian Network on Condensed
Matter and Complex Systems. This Network is coordinated by APCTP-POSTECH based in
Pohang (South Korea), and the nodes are IBS in Daejeon (South Korea), VAST in Hanoi
(Vietnam), SUT in Nakhon Ratchasima (Thailand), and NIP in Quezon City (Philippines). This
Network, in close collaboration with the ICTP Condensed Matter and Statistical Physics
section, undertakes high-level research through exchange visits and the organization of
events. In 2017, the network organized three events, two of which were supported through
the Scientific Meeting Programme.
The APCTP itself has also been working closely with the ICTP Quantitative Life Sciences
section, on the project 'Statistical Physics and Complex Systems', under the umbrella of the
Affiliated Centres Programme. Indeed, the QLS section was involved in the initial proposal for
the creation of the Affiliated Centre, and APCTP and ICTP (QLS) are co-supervising two PhD
students at POSTECH.
Another Network that has been collaborating closely with ICTP, specifically with the High
Energy, Cosmology and Astroparticle Physics section (HECAP), is the network on Novel
Approaches for Mesoscopic Phenomena. This Network is coordinated by IPM in Tehran (Iran)
and the main nodes are the YSU in Yerevan (Armenia), UG in Tbilisi (Georgia), ITU in Istanbul
(Turkey), ICMP in Lviv (Ukraine), IISER in Pune (India) and IIS in Bangalore (India). This
Network is collaborating very closely with the ICTP HECAP section. A number of ICTP
Associates are part of this Network and come regularly to ICTP for collaborations, and also
many ICTP scientists from the HECAP section have been involved in the events that they
organize, partially supported through the Scientific Meetings Programme. In 2017, this
Network organized two important events with that additional support: a conference in
Tehran and the FAR/ANSEF/ICTP summer school in Yerevan. Moreover, one of the members
of this Network coming from YSU, also applied through the Affiliated Centre Programme to
obtain support to bring two students from Iran to Armenia to pursue a PhD and a Postdoc at
YPI in Yerevan, further enhancing the ICTP Network.
Glossary
ANSEF - Armenian National Science and Education Fund, New York, USA
APCTP - Asia Pacific Center for Theoretical Physics, Pohang, South Korea
FAR - Fund for Armenian Relief, Yerevan, Armenia
IBS - Institute for Basic Science, Daejeon, Korea
ICMP - Institute for Condensed Matter Physics, Lviv, Ukraine
IIS - Indian Institute of Science, Bangalore, India
IISER - Indian Institute of Science Education and Research, Pune, India
IPM - Institute for Research in Fundamental Sciences, Tehran, Iran
ITU - Istanbul Technical University, Istanbul, Turkey
NIP - National Institute of Physics, Quezon City, Philippines
POSTECH - Pohang University of Science and Technology, Pohang, South Korea
SUT - Suranaree University of Technology, Nakhon Ratchasima, Thailand
UG - University of Georgia, Tbilisi, Georgia
VAST - Vietnam Academy of Science and Technology, Hanoi, Vietnam
YPI - Yerevan Physics Institute in Yerevan, Armenia
YSU - Yerevan State University, Yerevam. Armenia
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ICTP SOUTH AMERICAN INSTITUTE FOR FUNDAMENTAL RESEARCH (ICTP-SAIFR)
The ICTP-South American Institute for Fundamental Research (ICTP-SAIFR) has now
completed its sixth year of theoretical physics activities in Sao Paulo as a collaboration
between the Sao Paulo Research Funding Agency (FAPESP), the International Centre for
Theoretical Physics (ICTP) - a category 1 institute of UNESCO, the Sao Paulo State University
(UNESP), and the Instituto de Fisica Teorica (IFT-UNESP) in whose building it is located.
The main physics research result of 2017 was the observation of gravitational waves coming
from the collision of black holes and neutron stars which led to the 2017 Nobel Prize in
Physics. In addition to ICTP-SAIFR visiting fellow Riccardo Sturani who is a member of the
LIGO collaboration whose leaders were awarded the Nobel Prize, ICTP-SAIFR faculty includes
Rogério Rosenfeld who is a member of the DES collaboration which visually observed the
neutron star collision, Rafael Porto who performs theoretical analysis of black hole collisions
using effective field theory, and Fabio Iocco who uses these astrophysical events to extract
information about our universe such as the existence of dark matter.
Another major result during this year involved the development of new theoretical
techniques to study the interactions of fundamental particles. This new approach is called the
Nonperturbative Bootstrap and was awarded in 2017 a grant of several million dollars by the
Simons Foundation. ICTP-SAIFR faculty member Pedro Vieira is one of the principal
investigators of this grant, and organized at ICTP-SAIFR the first Simons workshop on this
topic from May 15 – June 16, 2017 with over 75 researchers. Pedro Vieira coordinates the
agreement between ICTP-SAIFR and Perimeter Institute for Theoretical Physics (Waterloo,
Canada) and was awarded the 2018 Sackler Prize in the Physical Sciences for his research on
integrability and quantum field theory.
In October 2017, ICTP-SAIFR initiated a new two-year “Visiting Fellow” position for young
faculty at other instutions in Latin America who would like to spend time at ICTP-SAIFR.
Current visiting fellows include Riccardo Sturani (IIP Natal, gravitational waves), Farinaldo
Queiroz (IIP Natal, astrophysics) and Mario Leandro Aolita (UFRJ, quantum information).
Also in 2017, seven FAPESP postdoctoral positions were filled with the selection of Ekaterina
Karukes (February 2017, dark matter), José Herrera Diestra (June 2017, complex systems),
Andrea Guerrieri (June 2017, integrability), Bithika Jain (September 2017, particle physics)
and Antonino Troja (October 2017, cosmology).
Two new international agreements with the Kavli Institute for Theoretical Physics (KITP)
and with the Latin-American Center for Physics (CLAF) were signed in 2017, and several
international agreements with other theoretical physics institutes were renewed.
During 2017, ICTP-SAIFR organized activities in diverse areas of theoretical physics which
included 7 international schools on the topics of mathematical biology, cold atoms, biological
soft matter, AdS/CMT correspondence, bootstrap, cosmology, density functional theory and
quantum information theory; 8 workshops on solitons, dark matter, cosmology and
gravitation, Cherenkov Telescope Array, quantum field theory and quantum gravity,
cosmology and astrophysics, density functional theory and quantum information theory,
condensed matter physics; 4 minicourses on pure spinor correlation functions, effective field
theory of gravity, mathematica and machine learning; a 5-week Simons-funded program on
the conformal bootstrap, 3 weekly “journal clubs’’ in the areas of string theory, particle
physics and cosmology; and outreach programs for high-school students, high-school
teachers, undergraduate physics students, and the general public.
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MESOAMERICAN CENTRE FOR THEORETICAL PHYSICS (MCTP)
The Mesoamerican Centre for Theoretical Physics (MCTP) was created in collaboration
between the Abdus Salam International Centre for Theoretical Physics (ICTP) and the
Autonomous University of Chiapas (UNACH) in order to establish a regional headquarters of
the ICTP in Central America, the Caribbean and Mexico. MCTP activities range across the
various countries of the region. These countries share a common language, some of the greatest
biodiversity on the planet and common problems, so scientific and technological research need
to be integrated into a regional and international scheme based on cooperation and expanding
opportunities.
In order to supply and reinforce the academic and scientific capacities, in addition to ensure
the permanent operation of the programs, the Regional Headquarters of the MCTP in
agreement with the academic and scientific institutions of the region, will promote and
guarantee the mobility of researchers and students. These agreements seek to maintain a
permanent academic exchange that ensures the presence in the MCTP of scientific staff of
recognized level with affiliation in the associated institutions. It also attempt to establish
collaboration agreements with the Scientific Societies of the region, to drive a program of
reinforcement and maintenance in the schedule of the MCTP.
The Center organizes chronology a scientific calendar of academic activities in the areas of
Physics, Mathematics, Energy and Environment that involves as main exhibitors to scientists
with worldwide recognition.
The MCTP organizes international conferences, workshops, seminars and colloquia. Every year
the financial support is available for participants who attend and are interested. This program
includes the research areas: Energy, Physics, Mathematics and Environment. The calendar is
published and modified on an annual basis. The events during the 2017 were:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Seminar- Fronteras En La Física Hadrónica.
Seminar- Materia Oscura, Energía Oscura, Inflación Y Otros Bichos
Seminar- Simetrías Y Asimetrías En El Micromundo (Y En El Macro...)
Seminar- History of The Number Π
Workshop- The Science of Climate Change: A Focus on Central America and the
Caribbean Islands
Seminar- Física De Juegos
Colloquium- Why the Proton Is 2000-Times Heavier Than the Electron?
Workshop- Vi International Workshop on Non-Perturbative Aspects of Field
Theories: Qcd And Hadron Physics
Lectures- Segundo Ciclo De Talleres De Ciencia Y Tecnología En Educación Media
Superior 2017
School- Geometry and Topology School
School- I Mesoamerican School on Modern Mathematics in Theoretical Physics: Lie
Algebras, Geometry and Their Generalizations
School- Third Latin American School on Algebraic Geometry and Applications
Seminar- Cálculo Fraccionario Y Sus Aplicaciones
Congress- International Material and Systems Congress for Renewable Energy
Applications
Seminar- Three Years of Activities of The High Energy Astrophysics MCTP Group
School- Vii School on Cosmic Rays and Astrophysics
Seminar- Física De Rayos Cósmicos En México
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•
•
•
•
•
•
•
•
•
•
•
•

Seminar- Reseña Histórica De Las Ideas Que Concluyeron En Nuestra Imagen Del
Universo Hoy
Honoris- Doctor Honoris Causa Al Dr. Sheldon Lee Glashow
School- School on Theoretical Approaches to Black Hole Physics
School- Mesoamerican Masterclass in Classical Partial Differential Equations and
Applications
School- Tercera Escuela Centroamericana De Física Fundamental
Colloquium- Mini-Colloquium México Ieee- Mctp
Course- Advanced Teacher Training in Operator Methods in Quantum Mechanics
Congress- Cuarto Coloquio De Energía: Uso Actual De La Energía Y Energías
Renovables
Workshop- I Mesoamerican Workshop on Cosmology and Gravity
School- First Mesoamerican Workshop on High Performance Computing, Associated
Technologies and Applications
Seminar- Maquinas Colosales: En Busca De Las Fuerzas Del Universo
Workshop- Very Short Mctp Meeting on Awareness on Scientific Advances (VsmMasa)

Attendance statistics of the events in 2017:

Conclusion
All actions in favor of education and results obtained during this year is due to the intense work
of our administrative and scientific staff, because in them is the spirit of making this project
great. In each management, each work space shows the commitment of all to be better workers
but above all, better people.
I also have to recognize that our educational and advisory authorities, including Professor
Fernando Quevedo, director of the ICTP and the Mtro. Carlos Eugenio Ruíz Hernández, rector
of UNACH, who, with dedication, have given us opportunities to support each of our efforts,
have been sure to observe us and correct us in each omission; but above all loyal to accompany
us in our administrative and academic process.
Reality demands that we follow the path with tenacity and not give in. Because to give up,
predestinates to failure a professional project. Much remains to be done. The conditions are
given. The mood is on to march towards success and fortune. We are all driving a great
institution that is better positioned in the standards of educational quality. The route is correct.
We will continue to work giving the best of each one. There is a lot to learn, a lot to do and goals
to accomplish, but with effort, dedication and commitment can be achieved.
Dr. Arnulfo Zepeda Domínguez MCTP DIRECTOR
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ICTP- EAST AFRICAN INSTITUTE FOR FUNDAMENTAL RESEARCH

The East African Institute for Fundamental Research (EAIFR) is a Category 2 UNESCO
institute in Kigali, Rwanda. EAIFR is also an ICTP partner institute and the Centre is heavily
involved in all scientic aspects of the institute. The ICTP also provides a co-director for the
institute. The premises of EAIFR is a five-story building on the Kigali campus of the University
of Rwanda (UR). EAIFR is an independent institute which nevertheless collaborates closely
with the UR which also provides infrastructure for the institute. EAIFR is a moment's walk
away from the departments of physics and of mathematics and it is anticipated that there will
be strong interaction between the three entities.
The Mission of EAIFR
EAIFR has been developed in response to a need in Rwanda and the region for both MSc's and
PhD's in various areas of physics, both fundamental and applied. It is planned that at any
given time there will be 50 or more MSc students while the PhD programme is still to be
determined.
The institute itself is more than just a graduate school as it will have at least five research
scientists on staff. When it is fully operational there will be approximately 15 postdoctoral
fellows. It is expected to act as a vibrant hub for visiting scientists from around the world, so
that scientists from the continent can discuss and collaborate with others from further afield.
This will also allow the students to make contact with active scientists and better their
chances for obtaining PhD or postdoctoral positions in other countries.
The institute will host approximately five scientific meetings or schools a year, some of those
in collaboration with the ICTP. Furthermore, it is expected to act as a node for various physics
networks in Africa.
All aspects of EAIFR are based on scientific merit with a positive bias to gender equality and
geographical distribution.
Thematic Areas of Research
Initially the areas of teaching and research will be in condensed matter physics, geophysics
and particle physics and cosmology. Other areas currently being considered are high
performance computing, computational sciences and space physics. There is a long-term
vision to systematically identify and cover the parts of physics, mathematics and
interdisciplinary areas relevant for a strong core in basic science while also attending to the
priorities of the region and the continent in general.
Activities in 2017
As ICTP-EAIFR gears up for its official opening in 2018, several adminstrative actions were
carried through in 2017. Firstly, the center appointed its first director. Omololu Akin-Ojo, a
condensed matter physicist from Nigeria, will lead the new institute as it enters its most
crucial phase: hiring full-time researchers and recruiting students for its masters and
doctoral programmes in physics and mathematics.
Professor Omololu earned a master's degree in physics from the University of Ibadan,
Nigeria, and a PhD in physics from the University of Delaware, USA. He has years of teaching
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and research experience, most recently as a senior lecturer at the University of Ibadan. He is
an Associate scientist at the Abdus Salam International Centre for Theoretical Physics.
In addition, ICTP-EAIFR hired its first two faculty members in 2017:
Tony John George Apollaro: Apollaro is a condensed matter physicist whose research interests
lie at the intersection of quantum thermodynamics, quantum information and quantum open
systems. He has a PhD in physics from the University of Calabria and has taught physics at
Queen's University of Belfast, UK, the University of Palermo and the University of Calabria. His
postdoctoral experience includes fellowships at the Universities of Calabria and Florence, as
well as research projects with Italy's Consiglio Nazionale delle Ricerche's (CNR) Nanoscience
Institute and the Institute for Complex Systems.
Marcello Musso: Musso is a theoretical physicist with research interests in a broad range of
subjects in cosmology. He earned a PhD in physics at the University of Pavia, and held
postdoctoral positions at ICTP and at the University of Texas at Austin, where he studied under
the guidance of Physics Nobel Laureate Steven Weinberg. He has taught physics at the
Politecnico di Milano, ICTP, the University of Louvain, and at ICTP's partner institute in Brazil,
the South American Institute for Fundamental Research.
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PHYSICS WITHOUT FRONTIERS
The ICTP Physics Without Frontiers (PWF) programme works to inspire, train and motivate
physics and mathematics university students in developing countries to help build the next
generation of scientists. Each project is unique, developed with the country's specific needs in
mind. Projects are organised by PhD students, postdoctoral reseachers and lecturers who are
passionate to promote physics and mathematics in developing countries.
PWF currently organizes three types of projects: University Courses, Workshops and Schools,
and Masterclass Roadshows. All are aimed at undergraduate and master students, and all
contain outreach components for secondary school students and the general public.
PWF University Courses
PWF University Courses provide high-level education and training to students on specific
topics by researchers who are experts in that field. PWF partners with physics and
mathematics departments that are unable to teach specific courses due to a lack of resources.
The project also supports collaboration between the international researcher and the
university, which may help support students with further studies and foster scientific
cooperation.
PWF Workshops and Schools
PWF Workshops and Schools provide intense, high-level training programmes lasting several
days, to train and educate undergraduate or master students who lack access to the specific
field of research in physics or mathematics. The workshops or schools are organized by
groups of scientists who are experts in the field; PWF tries to ensure that at least one is from
the host country working abroad. The programmes are pedagogical, involving interactive
lectures, hands-on session and problem classes, and student presentations or poster sessions.
Masterclass Roadshows
PWF Masterclass Roadshows are organized in a host country to promote research in physics
or mathematics lacking in the host country. They are organized by small working groups of
PhD and postdoctoral researchers passionate about promoting physics in their home country.
The group visits a number of university physics departments in the host country to give oneday intense masterclasses on a specific research topic in physics and mathematics, aiming to
motivate students to further their education in research and consider pursuing a career in
research or related areas.
PWF summary of activities for 2017:
• One PWF university course (10 students)
• Two PWF masterclass roadshows (380 students)
• One PWF School (35 students)
• Total Budget ICTP PWF 2017: 5000 Euro
• External Funding: 5000 Euro
• Total number of students: 425
• Total budget: 10000 Euro
PWF University Course in particle physics at Birzeit University, Palestine
PWF organized, for the fifth year running, a master course in particle physics at Birzeit
University, Palestine, taught by physicists Viraf Mehta and Lukas Witkowski. Ten master
students were enrolled, receiving the lecture course which included problem classes and
presentations from the students before the final exams. A number of students have gone from
this course to diploma, masters, or PhD programmes in physics.
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PWF Masterclass Roadshow in Venezuela, Colombia and Peru
For the second time, our wonderful PWF team visited Venezuela and Colombia, and this time
they added Peru to their itinerary to promote particle physics and motivate students to go
into research and continue their studies. Organized by one Colombian and three Venezuelan
particle physicists, the team visited eight universities hosting the masterclasses (240
students) and organized several outreach and public engagement activities throughout the
countries.
PWF Masterclass Roadshow in West Bank and Gaza, Palestine
For the sixth year, PWF has organized particle physics masterclasses in West Bank, Palestine,
and this year for the first time in the Gaza Strip. Visiting six universities (over 140 students)
the team of three, two of whom were Palestinians, gave lectures and hands-on sessions, in
addition to live Skypes in Gaza to Gazan students at ICTP and CERN, and university-wide
public talks on particle physics.
PWF Winter School, Nepal
PWF organized a five-day winter school in particle physics, including a public day at
Tribhuvan University, Nepal. The school had 35 physics master students enrolled from both
Tribhuvan University and Kathmandu University. Four physicist (one from Nepal) presented
lectures on particle physics; other activities included hands-on sessions, problem classes and
career and opportunity sessions. The public day hosted a 'Women in Science' panel session,
physics slam by the students and poster sessions.
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PRIZES AND AWARDS
2017 Dirac Medal and Prize
ICTP awarded its 2017 Dirac Medal and Prize to Charles H. Bennett (IBM Watson Research
Centre), David Deutsch (Oxford) and Peter W. Shor (MIT) for their pioneering work in applying
the fundamental concepts of quantum mechanics to solving basic problems in computation and
communication and therefore bringing together the fields of quantum mechanics, computer
science and information.
2017 ICTP Prize
ICTP awarded its 2017 ICTP Prize to Emilio Kropff, a neuroscientist from Argentina affiliated
with that country’s National Scientific and Technical Research Council’s (CONICET) Instituto
de Investigeciones Bioquimicas de Buenos Aires (IIBBA), Leloir Institute. The ICTP Prize
recognizes Kropff’s outstanding contributions to neuroscience. His works address several
aspects of memory and spatial cognition, combining both experimental and theoretical
approaches.
2017 ICO/ICTP Gallieno Denardo Prize
ICTP and the International Commission for Optics (ICO) announced the recipient of their 2017
ICO/ICTP Gallieno Denardo Award: Goutam Kumar Samanta, Physical Research Laboratory,
Ahmedabad, India, for his significant contributions to the field of nonlinear optics, lasers and
quantum optics, as well as his efforts in popularizing science among school students in India.
2017 Ramanujan Prize
ICTP announced that the 2017 Ramanujan Prize for Young Mathematicians from Developing
Countries was awarded to Eduardo Teixeira of the Federal University of Ceará, Brazil. The prize
is in recognition of Teixeira's outstanding work in Analysis and Partial Differential Equations.
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SCIENTIFIC SUPPORT SERVICES
Marie Curie Library
The Centre’s Marie Curie Library, with its large collection of scientific literature specialized
in physical and mathematical sciences, offers high-quality contents and services, providing
essential support to ICTP researchers, visitors, and participants in the activities organized by
the Centre. Users include scientists, students and staff at ICTP, at The World Academy of
Sciences (TWAS), at the Department of Physics (Trieste University) and at the International
School for Advanced Studies (SISSA). Access for consultation might be extended to users of the
institutions in the Trieste System scientific network.
The Library provides user training, reference services, and document delivery services, in
partnership with Italian universities and research institutes, for items not available in the
collection. Its website hosts an OPAC (Online Public Access Catalogue) and showcases new
acquisitions and news items. The catalogue can be searched via internet, licenced e-resources
are accessible via intranet. In addition to its basic services, the Library runs programmes aimed
at the dissemination of scientific literature in least developed countries: the ICTP Book
Donation Programme for libraries and the eJournals Delivery Service (eJDS) for individual
scientists.
The Library is home to documentation regarding ICTP's history and hosts a memorial website
dedicated to Abdus Salam. Furthermore, it holds the archive of papers and correspondence of
Abdus Salam (about 10,000 items dated between 1939 and 2000), and a collection of books
from his private library. Thanks to this historical documentation, to its rich collection and to
the enjoyable location, the Marie Curie Library is visited by delegations, schools and other
guests.
The Library is the contact point for the ICTP membership in SCOAP3 (Sponsoring Consortium
for Open Access Publishing in Particle Physics), an international scientific collaboration hosted
by CERN, comprising over 3,000 libraries and library consortia, universities, research
institutions and funding agencies from 44 countries. Since 2013 it contributes to the
sustainable support model of the arXiv e-print service, based at Cornell University Library.
Starting 2017 the ICTP Library is a member of the International Nuclear Library Network
(INLN), coordinated by the IAEA Library, a global forum for nuclear libraries, and
organizations that share similar information management and research missions; the network
consists of 58 members from 39 IAEA Member States.
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ICTP’s Information and Communication Technology Section (ICTS) maintains the Centre’s
advanced computing facilities. It also plays a key role in all ICTP activities related to technology
for high-performance computing, parallel programming and scientific software development,
including ICTP’s Master’s in High-Performance Computing (MHPC), a joint degree program run
with the International School for Advanced Studies (SISSA). The program is centered around
the two institutes’ high-performance computing center. Launched in 2014, the facility expands
opportunities not only for MHPC students, but also for staff researchers and the thousands of
scientists from developing countries doing collaborative research with the Centre. From
simulating molecular interactions to calculating climate forecasts, supercomputers are
becoming an increasingly important tool for scientists seeking to solve complex scientific
computational problems. The results of these supercomputing exercises are being used in
important, practical ways, from the development of improved solar energy cells to input into
international agreements such as the Intergovernmental Panel on Climate Change (IPCC)
climate assessment reports.
ICTP has published the African Review of Physics (www.aphysrev.org) since 2007. The
journal continued its path in 2017 towards publishing high quality research results both in
pure and applied physics from Africa and a large number of other countries in the developing
world. To encourage further African scientists working in the applied physics sector, a special
issue titled ‘Applied Physics in Africa’ was also published in 2017. African scientists remained
highly active during this period, especially in applied research useful to industrial and
economic development of their respective regions. The overall statistics show that such
research activity is becoming a stable feature of African contribution to science.
In 2017, submissions to the journal were received from 32 countries worldwide. Among the
top ten countries in terms of the number of research paper contributions, India secured the
first position, followed by Nigeria, Algeria, Kenya, China, Iran, Morocco, Thailand, Iraq and
Pakistan. The African contribution to the top 10 was 45.6%, a decrease of about 11.8% with
respect to 2016. However, this decrease was compensated by contributions to special issue
‘Applied Physics in Africa’. Other African countries contributing this year were: Burkina Faso,
Congo, Cameroon, Egypt, Ethiopia, Ghana, Kenya, Republic of Benin, Senegal, Togo, and
Zimbabwe. The top ten countries listed above contributed 74.1% of all submissions from 32
countries worldwide and 42.7% of all papers submitted were from African scientists who were
working in their homelands. This year, major themes were applied physics, astrophysics and
cosmology (dark energy and dark matter), reflecting their importance along with other areas,
such as plasma physics, medical physics, condensed matter, Earth systems, and applied
mathematical physics.

SUBMISSIONS: TOP 10 COUNTRIES
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SCIENCE DISSEMINATION UNIT
The Science Dissemination Unit (SDU) was created in 2004 with the broad aim of
disseminating scientific contents to more people than are able to visit ICTP, and to the public
in general throughout the world, via any modern digital media type. In 2014, the SDU opened
ICTP's first Scientific Fabrication Laboratory (SciFabLab), a workshop space encouraging
scholars to bring their creative ideas to life for the benefit of all (website: scifablab.ictp.it).
Research Activities
The SDU is a concrete example of helping to bridge the knowledge divide in developing
countries and across the North-South, in terms of applying cost-effective open source digital
technologies for the dissemination, support and internationalization of science. The SDU
addresses the following main issues of great concern in the scientific community:
• The dissemination of scientific data, educational material and scientific information.
• The development, implementation and management of open source applications
especially in support of science and education in developing countries via new mobile
science apps and other software applications.
• The integration of new rich-media services and state-of-the-art tools to facilitate the
transfer of knowledge and exchange of ideas.
• The digital publishing of scientific contents including open access, creative commons,
etc.
• The creation and support of Scientific Fabrication Laboratories (SciFabLabs) in
developing countries. These FabLabs of scientific nature, offer work space and
equipment to encourage "makers"--people who like to design and build technologybased products-- and scientists to bring their creative ideas to life. Use of such
SciFabLabs is subject to the acceptance of a project proposal. Priority is given to
science, education or sustainable development projects, including thesis projects;
robotics, electronics, micro-controllers and computer-based science projects; 3D
printing for education; green technologies and alternative energies.
The SDU also addresses hardware and software limitations and the ICT skill shortfalls of staff
in universities, research centres, scientific academies and ministries of science and technology
throughout the world by providing support for the low-cost production of scientific contents
by institutions and scholars themselves.
ICTP Scientific Fabrication Laboratory (SciFabLab)
In the summer of 2014, SDU opened the SciFabLab, a workshop space encouraging scientists
and "makers", that is, scholars who like to design and build technology-based products in order
to bring their creative ideas to life. Today this space, having more than 300 squared meters on
ICTP Campus, accepts project proposals from makers both within and outside the ICTP
community.
The SciFabLab was the first FabLab inaugurated in the Friuli-Venezia-Giulia region and it is
part of a large world-wide communitity of FabLabs. It offers modern and versatile computercontrolled rapid protyping tools such as 3D printers, 3D scanners, laser engraving and cutting
machines. It aims to open new dimensions in science and education, inspire curiosity.
The use of the SciFabLab is free and subject to the acceptance of a project proposal. Priority is
given to science, education and sustainable development projects, including thesis projects;
robotics, electronics, micro-controllers and computer-based science projects and 3D printing
for education, among others.
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Public seminars and hands-on activites at ICTP SciFabLab

Training Activities
Workshops and training on open tools for science dissemination and creation are carried out
every year. Technologies available in Scientific FabLabs for rapid digital prototyping in science,
education and sustainable development are one of the main interest of the SDU. These training
are carried out using the SciFabLab facilities.
Second Workshop on "Science Dissemination for the Disabled” and the follow-up on
"Scientific Fabrication Laboratories"at SciFabLab premises - smr3156
Science and technology are naturally interwoven, each fueling the other. That symbiosis
sparked ICTP's SciFabLab to host a set of three workshops in one: I) a survey of both new
technologies and how to start doing outreach with them, ii) how maker spaces and new tech
can be utilized for and by the disabled, and iii) a deep dive into the specifics of virtual reality.
Many talks and activities touched on what open technology can do to spread scientific knowhow for all, especially for the disabled. The theme of inclusion drew all three facets together
inspiring curiosity and understanding in young scholars and new generations of scientists
without any exclusion. innovation in the use of existing and new technologies to include
communities that are not typically reached was a key thread of the workshop. Particular
attention was paid to innovation on existing projects and technologies to be usable by people
with disabilities to study science. Affordable prototypes designated and produced within
Scientific Fabrication Laboratories for that purpose were presented together with software
applications for mobile and special devices. All activities combined a balanced mix of technical
details, general overviews and sense of the possible.
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In addition, participants to the workshop were also introduced to the new technologies of
virtual reality. One day of the workshop was devoted to sessions on virtual and augmented
reality, including what it can do, from research to science communication, and a crash course
on various tools and techniques to bring virtual reality projects to life. The day covered 3D
mobile augmented reality technologies for research and how 360 degree movies differ from
virtual reality. This was the first of a series of workshops held in Trieste in the framework of
the training project "TSFF goes Virtual", organized by Trieste Film Festival/Associazione Alpe
Adria Cinema.
Another aim of these workshops was to analyze new ways to establish and support the creation
of SciFabLabs in remote areas in order to inspire curiosity and understanding in young
scholars and new generations of scientists without any exclusion. There were adiscussions
with experts and participants about the creation of modern Scientific FabLabs and
Makerspaces in developing countries designed to be open places devoted to creativity for the
benefit of the whole society. All of the talks kept in mind one fact: there are often unique
challenges to using new technologies in developing countries.
Activities Hosted at SciFabLab
The SciFabLab also hosted hands-on, training activities organized by other sections/groups of
the ICTP. In 2017 the following activities used its facilities and premises for few weeks: “Joint
ICTP-IAEA Workshop on Environmental Mapping: Mobilising Trust in Measurements and
Engaging Scientific Citizenry “(smr 2858) and Workshop on “Open Source Solutions for the
Internet of Things” (smr 3128).
First Regional Maker Expo of Open Technologies and Inclusive Development, (coorganized with) University of Cartagena, Colombia – smr2873
In mid-August 2017 a gathering of makers took place in Cartagena Colombia. This activity was
organized by ICTP Science Dissmination Unit and its local partner Prof J. Montoya from the
University of Cartagena. This occasion enabled to identify a local community of inventors and
creative people. The town of Cartagena, in Colombia was chosen since it has a rich environment
that naturally leads to innovation. It meets several conditions such as: being a port city and
having a large flow of tourism, with different world views. It has a considerable number of high
educational institutions and a thriving industrial zone in sectors that require constant
renovation. In addition, it is easily accessible by air and land, both from within as well as from
outside Colombia. The young people in the region need new opportunities for showcasing their
talents and needs more dedicated spaces as the city grows. The first Maker Expo aimed at
exploring all these new needs.

A view of Cartagena City, Colombia
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The event accepted the registration of projects in six categories: Internet of Things, Robotics
and Domotics, Software, Games and Start-ups, Applied Basic Sciences, Control and Automation.
Attendance during the weekend was free to expositors and the public. The total number of
visitors was estimated to be around 500.

Snapshots of the particpation First Maker Expo 2017 at Uinversity of Cartagena, Colombia.

Work Carried Out at SciFabLab in 2017
Thanks to the grant offered by the Municipality of Trieste for the year 2017, the SciFabLab of
the ICTP was kept open to the public (community of local makers, inventors, creators, visitors,
students, ICTP visitors etc.) throughout the year (including many holidays), for 18 hours a
week with the following schedule: Tuesday, Thursday and Saturday from 3:00 pm to 9:00 pm
for a total of 820 annual opening hours. During these opening hours, two technical assistants
were always available to welcome guests and provide them with assistance and technical
training on use of the equipment available (3D printers and scanners, plotter for laser cutting
and engraving, CNC machine, prototyping electronics with Arduino micro-controllers, welding
stations, electronics circuits, mechanical workshop, etc.). An average of 12 daily presences
were recorded during opening hours to the public, with peaks of over 50 people during some
group visits, for a total of over 1500 visitors/guests (without including the thousands of young
and old people which visited the SciFabLab during the fourth Trieste Mini September Maker
Faire).
There were many other visitors during 2017 including ICTP visiting scientists, their families,
decision makers, ministers, scientists, politicians, teachers, journalists, etc. Many school classes
visited the FabLab including from outside Italy. The FabLab also hosted students for three
months from the University of Trieste for activities of Tirocinio as well as four students of the
school Nautico of Trieste and a few other students of the ISIS Institute Brignoli-EinaudiMarconi of Gradisca d'Isonzo (GO) who were selected for a two-week stage under the
ministerial project Alternanza Scuola-Lavoro.
During the summer many visits to SciFabLab took place from the municipal recreation centers
of Trieste and summer camps. They were introduced to Fablab’s digital technologies and to the
activities of the makers, with numerous practical demonstrations. Also, following the
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numerous requests received to organize visits and courses at SciFabLab specifically addressed
to young people, in September 2017 the ICTP SciFabLab started to propose two workshops
designed for high schools. These introductory courses, were also organized for groups of
teachers, with similar methods but focusing more on the teaching possibilities and potential of
these technologies.

Many open activities organized by SDU at SciFabLab throughtout 2017: Arduino Day, Maker Week, Virtual Relity
workshop, 3D printing, etc

Numerous other events and activities open to the public also took place at the SciFabLab .
Among the main events we can mention:
•

•
•
•

•
•
•

•
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"SciFabLab Birthday" (25 August, celebrating the first 1120 opening days of Fablab).
ICTP staff, scientists and authorities from the city of Trieste, along with members of the
general public, gathered to celebrate this anniversary of the Center’s SciFabLab.
"Open Day" (28 October. This event was part of the European Maker Week).
"Fiera dell'elettronica e Radioamatore" (22-23 April, Pordenone, with an exhibition
stand),
"TriesteNext" (21-23 September, Trieste, with the pavilion of the "Trieste Science
Picnic" in which "Weather in a Tank" was exhibited. This is a scientific educational
exhibition developed by MIT and realized locally at the SciFabLab, "Water Launch
System" developed by the Trieste Group of Science Industries at the SciFabLab), and
"AR SandBox", developed by US Davis (USA) and made at SciFabLab in 2016,
"Ljubljana Mini Maker Faire" (18 May, Slovenia, with one exhibition stand),
"Udine 3D Forum" (11-12 November, Udine, with a stand and a public conference on
the 3D printing technologies for education,
Maker Faire Rome - The European Edition" (1-3 December, Rome) an event of
international importance to which we have been present with the exhibition stand
"The many faces of 3D" and during which we were awarded a Blue ribbon – Maker of
merit of the prestigious American Make: Magazine,
Permanent loan exhibition of the "AR SandBox" created by SciFabLab at the
headquarters of the third Circumscription of the Municipality of Trieste, at Villa Prinz,
available to schools, teachers and visitors.
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Projects and Outreach Activities
A Decade of Science on the Internet: Education and Dissemination - www.ictp.tv
Using the automated and non-intrusive EyA system for the webcasting of physics and
mathematics, all lectures delivered within the ICTP Diploma Course during 2017 continued to
be recorded along the ICTP campus. The old www.ictp.tv infrastructure and redundant servers
were permanently monitored to handle the increased traffic received.
For more than a decade, the more than 15,000 hours of online Diploma Programme lectures
have received more than one million unique visitors. More than 50% of viewers of the web
courses comes from developing computers. These numbers suggest that the ICTP diploma
lectures, given in English by ICTP scientists, are a useful learning resource for students worldwide. Since 2016, these Diploma on-line lectures have been being automatically converted into
mp4 video format to allow its vision via mobile devices such as Tablets, Smarthphones. The
courses given within the ICTP International, Master on Complex Systems were also
automatically recorded in 2017.
openDante: High School Physics and Math Lectures On-line
The project openDante, carried out in collaboration with Prof A. Pisani from Liceo Classico
Dante Alighieri (Gorizia), is a concrete example of the application of openEyA in high school
classrooms of Italy. OpenEyA has dramatically changed the way these students learn. The
recordings provide a new, effective option for students to review and learn new concepts.
Students like the fact that with openEyA recordings, they can re-listen to classroom lectures at
home, and it helps increase their level of understanding. SDU continues to support this unique
initiative: www.openDante.com to foster future generations of scientists.
Fourth Trieste Mini Maker Faire –a public, open and free event showcasing invention,
creativity and resourcefulness with about 16,000 visitors on ICTP Miramare Campus
The Trieste Mini Maker Faire once more in 2017 has brought together and uncovered makers,
inventors, scientists, crafters, artists and all other passionate creative enthusiasts from the
Triveneto region of Italy as well as Slovenia, Croatia and beyond. While showing their projects,
participants shared their passion for making, and inspired visitors to make things by
themselves. Special attention is always given to ideas and projects of educational interest and
aimed at developing countries.
This international event was co-organized by the ICTP, the Municipality of Trieste and Maker
Media Inc., with the support of the Autonomous Region Friuli Venezia Giulia, the Province of
Trieste, TriesteTrasporti and Trenitalia SpA and with the collaboration of many other partners
and sponsors. The local newspaper Il Piccolo was the official media partner.

Public participating and Maker expositors during the fourth Trieste Mini Maker Faire (16-17 September 2017)
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Staff
Enrique Canessa, PhD in Physics, SDU Coordinator
Carlo Fonda, Professional Technician, SDU Staff
Margherita di Giovannantonio, Secretarial work SDU (part-time)
Collaborators
Marco Baruzzo, Sara Sossi and Gaia Fior, SciFabLab assistants 2017
Livio Tenze, Ph.D in Electrical Engineering
Publications by SDU Staff
E. Canessa, C. Fonda, “Fourth Trieste Mini Maker Faire: A Gathering of Makers” (October 2017),
eBook: ISBN 978-92-95003-61-3
E. Canessa, M. Baruzzo, C. Fonda, “Study of Moineau-based Pumps for the Volumetric Extrusion
of Pellets”, Additive Manufacturing 17 (2017) 143-150.
Funding
• ICTP (main contributor)
• Comune di Trieste (Grant to support evening and weekend opening of the SciFabLab)
• Contributions by some Exhibitors of the 2017 Trieste Mini Maker Faire
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Visitors and Person-Months by Country, 2017
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Region of Origin, ICTP Visitors
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