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@ “Bottom-up’ realization supported by large community
(ECT* Associates — International Scientific Board)

-

Gert Aarts (chair) Univ. Swansea

Omar Benhar INFN Rome

Marcella Grasso CNRS - INP Orsay
Nicole d’Hose CEA, Saclay
Morten Hjorth-Jensen Univ. Oslo & Michigan State Univ.
Marek Lewitowicz (NuPECC) GANIL, Caen
Dirk Rischke Univ. Frankfurt
Martin Savage INT & Univ.Washington, Seattle

Marc Vanderhaeghen Univ. Mainz




www.ectstar.eu

/

Established in 1993 ...
. unique in Europe

@ Large influx of international visitors (~ 700 per year)



Established in 1993 ...

Europe

... unique in

USA

fGermany

ingdom

United K

1

191515151510 8 6 6 6 5 4 4 4 4 4 3 3 3 2 2 2

Spa

4

48 45 4

67 66 63 62

89

HENEEEEEE NN

760758

Y T T T

(=] o o o

o o o o

~ [} wn <
SIOMSIA

@ Large influx of international visitors (~ 700 per year)

3904 total

Countries



/

Established in 1993 ...
. unique in Europe

Strong local support by the : (
Autonomous Province of Trento (PAT) D
through the Fondazione Bruno Kessler (FBK)

Multinational Memorandum of Understanding
funding agencies of European countries + EU Projects




ECT* at a glance




The ECT* Mission

|. To be a center of frontline research
in theoretical nuclear physics




The ECT* Mission

2. To promote active contacts between
theory and experiments,
and to related areas of research




The ECT* Mission

3. To further the
training of young researchers




Scientific activities at ECT*

International workshops and collaboration meetings
(typically around 20 events per year)

www.ectstar.eu
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ECT* Scientific Events
2018

22 accepted workshops
2018 PROGRAMME OF ACTIVITIES

09-13 Tuly

Recent Advsmors and Challenges in the Description of Nwclear Eractions at the
Lismit of Stabili

Crgeztears: P Capal (Liwverriid Litre de Brameller), A B Moro ({inivernily g Sevilla),
I Cozal (BCT™, Framatn), . A Ly {Umivaraity of Savilla)

Determinstion of the Abzolute Flectron | Anti)-Mentrine Maz:
Orgamisaes: K. Valorius (KT, Earirewhe), L. Gastaldo (Neidelherp Dbaroars i)

Spentaneows snd Indwced Fissien of Very Hesvy and Super-Heavy Noclea
Organdeers: E. Vandaci {Liiwersnily of Mapoll), M. Carjan (VR Debosa, NIPNE-HH,
Busgrest), V. Ogeoessian VR, D)

Frpesing Movel Quark and Gloon Effect: in Nuclei
Orgamisees: I Clogt (AML, Lamow), B Dhupmé (CNRS-IVEPA Orey), 5. Rioniam (ANE,

Explering the Role of Electre Weak Currents in Atomic Nuclsi
Orgamisars: 5. Gamdolfi (LANE, Los Alwwes), B F. Garcia Rz ([nteersity of

Mamohester), & Hegan (RNL, Usbeersify of Tennesser), 1. Holt (TRILAF Howouver),
A Cbertall (CEA, Partr-Sartay)

Foundstiens] Aspecis of Relativistic Hydredynamics
Orgesdzars: & Moore (TL7 Darmenady), M. Haller (48P for Cinawiational Pk,
. Haire (Vi Sate Disiverrly)

Probing QCD at the High Faergy Frontier
Crgeagears: G. Bouf [ Lisversiy of SymBakdd), N Armesto (Liarversiy of Santiope
?m}fmﬁ_,l. T. Lappi (Limbversity of Syudskyl), C. Marquot {Enole Polyrechmique,

Gsmpe Topalogy 3: frem Lantice o Calliders

Orgamisers: M D'Flia (Ulatwratty o Pisa), E. Shervak (Stemy Brook Linieereiy)

QUCD Under Extremne Conditions

Crgeatears: G. Aty (Swormea Umverniy), D. Rischke (Coethe Disverniy Fravdir)

New [deas m Constraining Noclear Forces
Crgamisees: I Lyzn (717 Drmatad), 1 Toos (INT, Dimverniy of Pmlsmgron]),
1. Holt (TRILMF, Fencouver), A. Elksivfon (Chalwers Dsiversiy o Techmalogy)

Crgamisees: A Gezeclis (Unfversity of Guelph). T. B (Heidelberg Umveraid),

I. Thoyoeissam (T fsbseraity of Toranio)

Nucleon Spin Stroctare at Low O A Hyperfine View

Orgamisers: A Doar {ab, Newport Mews), AL Aningess (ETH Z8nick; Posd Scherrer
Jreritecte), 1. Pt Chan {Lab, Nnspant Mewr, V. Pascaloisa (Divfversine of Vi, PRI,
M. Vendorhaoghos (Lisbeeraity of Lt PRENLL)

16-200 Tuby

03-07 Saptumibar

10-14 Saptember

17-21 Septumber

01-0%F Octobar

0E-12 Ocoobar

Z2-2 Chcoolbar

0509 Movembor

26-30 Movembar

19-11 Diecenshar

of Bar), M. Bapsgy-Masolf ([Linfmers ttr of Marracfuseins Aeberat, Kellogy
Laharatory,

Modelisg ¥enrimo-lNuclens Interactons
Organisers: F. Sancher (Bancelany fentinite of Sotence and Teolmodogy). T BMosal
mWEwm Liwiverriny), H. Tachousc (Ciewmt Uisiversiy),

Probisg Exotic Structure of Sheri-Eved Nucsi by Eleciron Scattersg
Orpamisars: T. Suda (Fahkaks Cansersity)l, H. Simon (G5, Dermanadt), T. Ctsuka
(RIEEN, Wak), C. Barbiar {Livernlty of Servey)

w:ﬂ.mm Liivernity), M. Bodezdecfar (Rapenrbarg Llafeeraiiy]),
K Giesal (Llatvers ity of Erlanpern], M. Hamada (Epoto Universiiy, Lisermone, Sargled
Uimiversiny), M. Panaro (Turds Dmiversiy), T Laffe (Snovtle Linivernity)

Organisars: T Mezrag (INFN Roma), & Bali ([University of Regensbug), C. Eappal
iLady, Mewpart News), C. Foberts [ANL, Lewan)

Emerpent Mass and its Consequences in the Sandard Nodel
Orgamisars: D Binos (BT Themtol), AL Aguilar (Onivertty of Compimes],
T Pagernvassilion {Limtwerainy of Falanoks), C. Eoberts (ANL., Lamowr)

Interdisciplinary Approsch to (LD ke Composite Dark Matter
Organisars: M. Chala, {Listeerriy of Halemein, CECL G Mardini (Chafeersity
CALTET), W Same (Liateernity of Susser), D, Schaich (Uisiversiny of Barn)

Discrete Symmetries in Particle, Nwclear asd Asomic Physics and implicstiens for
Universs

Tﬁlmn:l" Moskal [fapiellomian Uafversity, Krabow), D, Budkar {Lnsrsiiy

o Mz, M, University o California, Bevibrley), C. Corcearm (LANF-IWNEN, Srascat(),

D. Kimball (Cafifbemia St Lniverniy), A. Kuopac (Lipprala Universiy)

Observables of Hadronirstion and the QCD Plaxe Disgram im the Cross-sver Domsin.
Organisors: B mmmmmmumm

Tndirect Methods in Nuclear Astrophyrics
Organisars: . Tracks ([EN-HH Busharerf), A Bamccorsa (NN Pir), C. Bortalani
(T AL Untvarsity-Comemerce), T. Motobayashi (RIEEN, Faeo) Z. Fulap (WTA

ATOMET, Debracen)

Electromagmetic Radisten from Het and Dense Hadromic Maiter
Orgamisers: & Devid (Stomy Brook Dafeerniny]), C. Gala (L0l Limversity)
The Spectrescopy Program af EIC snd Futere Accelerators

A Serzepaniak (fndiang Dlstverniy, JLab, Mewport News)

www.ectstar.eu



ECT* Scientific Events
2018

distribution of topics

Related Areas:
Astrophysics & Cosmology
Quantum Many-Body Systems

Nuclear Structure
and Reactions

QCD and

Hadron Physics Nuclear Astrophysics

| QOCD Matter '



Scientific activities at ECT*

@ Doctoral training programs and Talent schools
(4-6 weeks of lectures for advanced PhD students)



el The ECT*
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] .I
Alcuni argomeniti
di ricerca all'ECT*

training the next
generations of young
scientists and future
research leaders
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Doctoral Training Programs & Schools
2013 - 2018

2013: Neutron-rich matter:
Constraints from nuclear astrophysics

2014: Heavy-ion collisions:
Exploring nuclear matter under extreme conditions

TALENT: Density functional theory and
self-consistent methods

2015: Computational nuclear physics:
Hadrons, nuclei and dense matter

TALENT: Few-body methods and nuclear
reactions

2016: Nuclear, neutrino and relativistic astrophysics

2017: Microscopic theories of nuclear structure,
dynamics and electroweak currents

TALENT: Theory of exploring nuclear structure experiments

2018: QCD under extreme conditions

(22 students)

(35 students)

(25 students)

(17 students)

(29 students)

(14 students)
(25 students)

(31 students)

(39 students)



ECT* Scientific Events
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ECT™ Doctoral Training Programme 2018
Trento, May 28 - June 22

QCD under extreme conditions

Programme Coordinators

Gert Aarts (Swansea University)
Dirk Raschke (Johann Wolfgang Goethe-Universitit Frankfurt)

Stndents’ Coordinator and Advisor

Georges Fapka (Saclay and ECT*)
Lecturers and topics
Aleksi Vuorinen { Universify of Helsinki, Finland) Thermal field theory
Dirk Rischke (J W. Goethe-Universitat Frankfurt, Germany) Symmeines m quantum mechames and particle physics
Claudia Ratti (Universily of Housion, US4 QCD thermodynamics
Gert Aarts (Swansea University, UL} S1gn problem at nonzero density
Jan M Pawlowski (Universitdf Heidelberg, Germany) Functional renormahisation group
Andreas Schmitt (University of Southampion, UL} Dense matter
Tuwomas Lappi (University of Jyviskyld, Finland ) Early stages of heavy-1on colhisions
Ulrich Heinz (Ohio Stafe Universify, US4 ) Hydrodynamical descnption of heavy-1on collhisions
Applications

Appheations for the ECT* Doctoral Trammmg Programme should be made electromcally through the ECT* web page.
It should include: a coomionlum vitze, a 1-page deseription of academc and scentific achievements,
a short lefter expressing the applicant’s personal mobvathon for participating 1 the programme.
In addihion, a reference letter from the candidate's supervisor should be sent to:
Profeszor Jochen Wambach - Director af ECT* {email to Serena degli Avancini sevenadaalectstar.eu, fox: +39 0461 314 747)

Deadline for applications: March 30, 2018

For further details see www.ectstar.eu
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Scientific activities at ECT*

@ Visiting scientist program



Scientific activities at ECT*

Postdoctoral program & local research @ ECT*
(8-10 junior postdocs & senior researchers)



Scientific activities at ECT*

research topics

QCD and Hadron physics, QCD matter,
Nuclear structure and reactions,
Neutrons stars, Many-body theory,
Computational physics
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Research @ ECT* '

Senior Researchers

Daniele Binosi (SRA - ltaly) Gauge Field Theories, QCD

QCD, Collider Physics

Quantum Simulators for Relativistic Systems

Dionysis Triantafyllopoulos (SRA - Greece)
N.N. (Senior Postdoc)

N.N. (ECT*/TIFPA Senior Postdoc 3 years) Neutron-star Mergers




bk,
:%%; Research @ ECT* '
*) LK

www.ectstar.eu

Junior Postdocs

Jesus Casal Berbel (PD - Spain)
Minghui Ding (PD - China)
Naoto Tanji (PD - Japan)

Arianna Carbone (PD - Spain) Oct. 15
Arno Tripolt (PD - Germany)
N.N. (ECT¥TIFPA)

Low-energy Nuclear Theory
Hadron physics, Meson structure functions

Heavy-ion Collisions

Nuclear Many-body theory, Neutron Stars

Finite T Field Theory, Hot Matter
Nuclear Many-body Theory



ECT*- LISCL_Z

Laboratorio Imeérdisciphinace di Scienza Computazionale

@ Since January 2015:
Interdisciplinary Laboratory for Computational Science of FBK

has become a Research Unit of ECT*



ECT*- LISCL_Z

Laboratorio Imeérdisciphinace di Scienza Computazionale

@ 3 ECT*- LISC researchers:
Maurizio Dapor (Head of ECT*-LISC Research Unit)

Giovanni Garberoglio, Simone Taioli + 3 PhD students



“¥  ECT*- LSCI X

Laboratorio Imeérdisciphinace di Scienza Computazionale

@ ECT* - LISC research activities in the “Related Areas’:
computational material science,
electron spectroscopy,
biomolecular systems and interdisciplinary activities




ECT*- LISC

Laboratorio Imerdisciphinace di Scienza Computazionale

@ Series of Joint ECT* - LISC Seminars



Collaborations




TECHNISCHE
UNIVERSITAT
DARMSTADT
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japan'

National Astronomical Observatory
of Japan

—nNaCJ

" Asia Pacific Center for Theoretical Physics

Korea '

INTERNATIONAL
COOPERATIONS

InsTiTUTE for NucLEAR THEORY

&

Theory Alliance
FACILITY FOR RARE ISOTOPE BEAMS

JINR Dubna

a | CRC-TR 211

Ru SSia Strong-interaction matter
under extreme conditions

Ger any) Chinese Academy of Sciences
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Self-supported

activities Annual
Running Budget
4 Belgium, 2018
Czech Republic, (tentative)

Finland, Hungary,

the Netherlands,

Poland, Romania,
Russia, Switzerland,
UK, USA
+ others

total: 0.97 M€ '

-
% Bundesministerium
flir Bildung
und Forschung

GOETHE @4
UNIVERSITAT

FRANKFURT AM MAIN

IN2P3

Les deux infinks
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+ EcT*} EUSTIPEN

X X Europe-U.S. Theory Institute for Physics with Exotic Nuclei

y

@ Mission

The Europe-US. Theory Institute for Physics with Exotic Nuclei (EUSTIPEN) has been
established in order to facilitate collaborations between U.S.-based and Europe-based
scientists whose main research thrust is in the area of the physics of nuclei. U.S. participation
in EUSTIPEN is in the form of travel grants and subsistence grants to ECT* in
Trento to those individuals who are interested in collaborating with European scientists.
EUSTIPEN’s purview is in the area of physics of or with exotic nuclei, including nuclear
structure and reaction theory, nuclear astrophysics, and tests of the standard
model using exotic nuclei. Funding for EUSTIPEN is being provided through the FRIB
Theory Alliance by the Office of Nuclear Physics of the U. S. Department of Energy.

20 K$ annually

@ Steering Committee:

Baha Balantekin (Wisconsin, FRIB)
Charlotte Elster (Ohio, FRIB)

Muhsin Harakeh (Groningen, ENSAR?2)
Augusto Macchiavelli (Livermore, FRIB)
Witek Nazarewicz (Michigan, FRIB)
Jorge Piekarewicz (Tallahassee, FRIB)

Jochen Wambach (Trento, ECT*)



NUSTAR Week 2018 Milano Sept. 27,2018

-

European Centre for

T heoretical Studies

in Nuclear Physics
and Related Areas

Thanks for you

Jochen Wambach | »
ECT* & TUDa S |

B iy SR L iy
A A G R B

FONDAZIONE
BRUNO KESSLER




