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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.

3.1 Existing Research 
Infrastructures and Upgrades
5IF�DVSSFOU�/VDMFBS�1IZTJDT�SFTFBSDI�JOGSBTUSVDUVSFT�JO�
Europe may be grouped into theoretical and computing, 
lepton and hadron beam facilities. They form a network 
of closely collaborating laboratories that enjoy the strong 
support of the European Union via their Framework 
Programme (FP) 7. Access to these research infrastruc-
tures is generally open to researchers whose proposals 
have passed the scrutiny of programme advisory com-
NJUUFFT��*O�QSFTFOUJOH�UIF�SFTFBSDI�JOGSBTUSVDUVSFT�CFMPX
�
we follow a north to south principle of arrangement.

3.1.1 Theory and Computing
Both ECT* in Trento and the Jülich Supercomputer Centre 
IBWF�CFFO�3FTFBSDI�*OGSBTUSVDUVSFT�JO�UIF�QSFWJPVT�'1��T�
*OUFHSBUJOH�*OGSBTUSVDUVSF�*OJUJBUJWFT�	*�
�&630/4�BOE�
)BESPO1IZTJDT��&$5��DPOUJOVFT�UP�CF�TVQQPSUFE�JO�'1��T�
*OUFHSBUJOH�"DUJWJUZ�)BESPO1IZTJDT��

ECT*, Trento, Italy

5IF�&VSPQFBO�$FOUSF�GPS�5IFPSFUJDBM�4UVEJFT�JO�/VDMFBS�
1IZTJDT�BOE�3FMBUFE�"SFBT�	&$5�
�JT�BO�JOTUJUVUJPOBM�NFN-
CFS�PG�/V1&$$�BOE�PQFSBUFT�JO�UIF�DPOUFYU�PG�&VSPQFBO�
6OJWFSTJUJFT�BOE�3FTFBSDI�-BCPSBUPSJFT��8JUI�OFBSMZ�
700 visitors from about 40 countries spending from 
one week up to several months at the Centre, ECT* has 
achieved high visibility and fulfills an important coordinat-

ing function in the European and international scientific 
community by:
r� 1FSGPSNJOH�JO�EFQUI�SFTFBSDI�PO�UPQJDBM�QSPCMFNT�BU�

UIF�GPSFGSPOU�PG�DPOUFNQPSBSZ�EFWFMPQNFOUT�JO�/VDMFBS�
1IZTJDT�	/VDMFBS�4USVDUVSF�BOE�/VDMFBS�3FBDUJPOT�PG�
/VDMFJ�GBS�PGG�UIF�-JOF�PG�4UBCJMJUZ
�)BESPOT�BOE�2$%
�
Matter under Extreme Conditions), and related fields 
	1BSUJDMF�1IZTJDT
�/VDMFBS�BOE�1BSUJDMF�"TUSPQIZTJDT
�
Condensed-Matter Physics, Ultracold Gases, BEC 
and Quantum Physics of Small Systems).

r� )PMEJOH�VQ�UP����8PSLTIPQT�BOE�$PMMBCPSBUJPO�
Meetings per year on the topical problems listed 
and strengthening thereby the interchange between 
theoretical and experimental physicists, an absolute 
prerequisite for the advancement in the various areas 
of research.

r� &ODPVSBHJOH�BOE�TVQQPSUJOH�UBMFOUFE�ZPVOH�QIZTJDJTUT�
to attend yearly held Doctoral Training Programmes 
and arranging for them to participate in ECT* research 
projects.

r� 'PTUFSJOH�JOUFOTJWF�JOUFSEJTDJQMJOBSZ�DPOUBDUT�CFUXFFO�
/VDMFBS�1IZTJDT�BOE�OFJHICPVSJOH�àFMET�

Furthermore, presently and in the years ahead, ECT* 
administers scientifically the AuroraScience project 
which consists of interdisciplinary proposals that explore 
the architectural opportunities for high performance 
DPNQVUJOH�	)1$
�TZTUFNT�PQUJNJTFE�GPS�B�OVNCFS�PG�
highly relevant scientific computing applications in 
Physics, Biology, Bioinformatics and Medical Physics. 
*U�JT�B�KPJOU�1"5�*/'/�QSPKFDU�JOWPMWJOH�TFWFSBM�MPDBM�BOE�
national institutions and is embedded into the European 
TDFOF�PG�)1$�

*O�TVNNBSZ
�&$5��QMBZT�BO�JNQPSUBOU�SPMF�JO�/VDMFBS�
Physics and is highly appreciated by the large and 
HSPXJOH�DPNNVOJUZ�PG�JUT�VTFST��*UT�TDJFOUJàD�QSPKFDUT�
are overseen by an internationally composed Scientific 
Board. ECT* is the only centre of its kind in Europe and 
faces new opportunities and challenges in the gradual 
FNFSHFODF�PG�B�&VSPQFBO�3FTFBSDI�"SFB�BOE�NPSF�BOE�
more international coordination.

Jülich Supercomputer Centre, Germany

5IF�+ÛMJDI�4VQFSDPNQVUJOH�*OGSBTUSVDUVSF�JT�UIF�DPSF�PG�
the Jülich Supercomputing Centre (JSC), a European 
MFBEFSTIJQ�)1$�DFOUSF�BU�'PSTDIVOHT[FOUSVN�+ÛMJDI��
JSC’s strategy is a dual architecture to have always a 
competitive leadership-class, highly scalable machine, 
and a general-purpose system with a balance of approxi-
mately five to three, in terms of capability. Today, the 
MFBEFSTIJQ�DMBTT�NBDIJOF�JT�BO�*#.�#MVF�(FOF�1�TZTUFN�
XJUI���1FUBáPQT�QFBL�QFSGPSNBODF
�DBMMFE�+6(&/&
�
XIJMF�UIF�HFOFSBM�QVSQPTF�TZTUFN�JT�SFBMJTFE�CZ�BO�*OUFM�
/FIBMFN�CBTFE�DMVTUFS�DBMMFE�+6301"�XJUI�NPSF�UIBO�&$5��BU�5SFOUP�JO�*UBMZ�
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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.

3.1 Existing Research 
Infrastructures and Upgrades
5IF�DVSSFOU�/VDMFBS�1IZTJDT�SFTFBSDI�JOGSBTUSVDUVSFT�JO�
Europe may be grouped into theoretical and computing, 
lepton and hadron beam facilities. They form a network 
of closely collaborating laboratories that enjoy the strong 
support of the European Union via their Framework 
Programme (FP) 7. Access to these research infrastruc-
tures is generally open to researchers whose proposals 
have passed the scrutiny of programme advisory com-
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Furthermore, presently and in the years ahead, ECT* 
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the architectural opportunities for high performance 
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national institutions and is embedded into the European 
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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.

3.1 Existing Research 
Infrastructures and Upgrades
5IF�DVSSFOU�/VDMFBS�1IZTJDT�SFTFBSDI�JOGSBTUSVDUVSFT�JO�
Europe may be grouped into theoretical and computing, 
lepton and hadron beam facilities. They form a network 
of closely collaborating laboratories that enjoy the strong 
support of the European Union via their Framework 
Programme (FP) 7. Access to these research infrastruc-
tures is generally open to researchers whose proposals 
have passed the scrutiny of programme advisory com-
NJUUFFT��*O�QSFTFOUJOH�UIF�SFTFBSDI�JOGSBTUSVDUVSFT�CFMPX
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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.
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The ECT* Mission

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

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

3.  To further the 
    training of young researchers
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Scientific activities at ECT*

International workshops and collaboration meetings
(typically around 20 events per year)
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2018 
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In this chapter, we present the European landscape 
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ing new large-scale research infrastructures (RIs) 
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level.
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Doctoral training programs and Talent schools
(4-6 weeks of lectures for advanced PhD students)





Doctoral Training Programs & Schools
2013 - 2018
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2013:   Neutron-rich matter:
           Constraints from nuclear astrophysics 

(22 students) 

2016:   Nuclear, neutrino and relativistic astrophysics
           

(14 students) 

2018:   QCD under extreme conditions (39 students) 

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

(35 students) 

          TALENT:   Density functional theory and 
                           self-consistent methods

(25 students) 

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

(17 students) 

TALENT:  Few-body methods and nuclear 
reactions

(29 students) 

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

(25 students) 

           TALENT:  Theory of exploring nuclear structure experiments (31 students) 



ECT* Scientific Events 
2018 
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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.

3.1 Existing Research 
Infrastructures and Upgrades
5IF�DVSSFOU�/VDMFBS�1IZTJDT�SFTFBSDI�JOGSBTUSVDUVSFT�JO�
Europe may be grouped into theoretical and computing, 
lepton and hadron beam facilities. They form a network 
of closely collaborating laboratories that enjoy the strong 
support of the European Union via their Framework 
Programme (FP) 7. Access to these research infrastruc-
tures is generally open to researchers whose proposals 
have passed the scrutiny of programme advisory com-
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we follow a north to south principle of arrangement.
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700 visitors from about 40 countries spending from 
one week up to several months at the Centre, ECT* has 
achieved high visibility and fulfills an important coordinat-

ing function in the European and international scientific 
community by:
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Condensed-Matter Physics, Ultracold Gases, BEC 
and Quantum Physics of Small Systems).
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Meetings per year on the topical problems listed 
and strengthening thereby the interchange between 
theoretical and experimental physicists, an absolute 
prerequisite for the advancement in the various areas 
of research.
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to attend yearly held Doctoral Training Programmes 
and arranging for them to participate in ECT* research 
projects.
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highly relevant scientific computing applications in 
Physics, Biology, Bioinformatics and Medical Physics. 
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national institutions and is embedded into the European 
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Physics and is highly appreciated by the large and 
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are overseen by an internationally composed Scientific 
Board. ECT* is the only centre of its kind in Europe and 
faces new opportunities and challenges in the gradual 
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more international coordination.

Jülich Supercomputer Centre, Germany

5IF�+ÛMJDI�4VQFSDPNQVUJOH�*OGSBTUSVDUVSF�JT�UIF�DPSF�PG�
the Jülich Supercomputing Centre (JSC), a European 
MFBEFSTIJQ�)1$�DFOUSF�BU�'PSTDIVOHT[FOUSVN�+ÛMJDI��
JSC’s strategy is a dual architecture to have always a 
competitive leadership-class, highly scalable machine, 
and a general-purpose system with a balance of approxi-
mately five to three, in terms of capability. Today, the 
MFBEFSTIJQ�DMBTT�NBDIJOF�JT�BO�*#.�#MVF�(FOF�1�TZTUFN�
XJUI���1FUBáPQT�QFBL�QFSGPSNBODF
�DBMMFE�+6(&/&
�
XIJMF�UIF�HFOFSBM�QVSQPTF�TZTUFN�JT�SFBMJTFE�CZ�BO�*OUFM�
/FIBMFN�CBTFE�DMVTUFS�DBMMFE�+6301"�XJUI�NPSF�UIBO�&$5��BU�5SFOUP�JO�*UBMZ�

www.ectstar.eu

Report

ECT* 2009
Centro Europeo di Studi teorici
in Fisica Nucleare

INT

INSTITUTE for NUCLEAR THEORY

USA

 

 

 
 

                             � � � � � � � � � � � � �                                                                                             
 

                               
       Memorandum of Understanding 

 
between 

 
RIKEN Nishina Center for Accelerator-Based Science (RNC) 

2-1, Hirosawa, Wako, Saitama, 351-0198, Japan 
 

and 
 

European Centre for Theoretical Studies in Nuclear Physics and Related Areas (ECT*) 
Strada delle Tabarelle, 286, 38123 Villazzano (TN), Italy 

 
 

 
In order to foster scientific exchange and to pursue collaborations in theoretical physics 
between the RIKEN Nishina Center for Accelerator-Based Science (RNC) and the European 
Centre for Theoretical Studies in Nuclear Physics and Related Areas (ECT*), the two 
institutions agree upon this Memorandum of Understanding (MoU) for conducting the 
following program based on mutual equality and reciprocity of benefits: 
 
1. The two institutions will seek further opportunities to cooperate in scientific research. 

The research projects will be defined by mutual agreement of both institutions. The 
form of cooperation will vary and will be adjusted according to the goals and needs of 
the joint projects. 

 
2. The two institutions agree to promote the exchange of scientists. To this end, when 

either of the two institutions invites members of the other institution to participate in 
scientific exchange and joint research activities, the host institution will normally 
provide accomodation and cover the living expenses of the visiting scientists, in a form 
to be defined in each instance, according to the rules and guidelines of the host 
institutions. 

 
3. This MoU may be modified by mutual written consent. This MoU will become 

effective on the date of signature by both directors of the two institutions for an initial 
period of three (3) years. It will be extended for an additional period of three (3) years 
at each expiration date thereafter under the mutual written consent unless either  
institution gives six (6) months advance notice in writing to terminate the MoU. 

 
4. Each institution shall designate a person or office to serve as liaison for implementing 

this MoU. 
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In this chapter, we present the European landscape 
of current Nuclear Physics facilities, plans for build-
ing new large-scale research infrastructures (RIs) 
or performing major upgrades of existing ones, and 
the collaboration in the field at European and global 
level.

3.1 Existing Research 
Infrastructures and Upgrades
5IF�DVSSFOU�/VDMFBS�1IZTJDT�SFTFBSDI�JOGSBTUSVDUVSFT�JO�
Europe may be grouped into theoretical and computing, 
lepton and hadron beam facilities. They form a network 
of closely collaborating laboratories that enjoy the strong 
support of the European Union via their Framework 
Programme (FP) 7. Access to these research infrastruc-
tures is generally open to researchers whose proposals 
have passed the scrutiny of programme advisory com-
NJUUFFT��*O�QSFTFOUJOH�UIF�SFTFBSDI�JOGSBTUSVDUVSFT�CFMPX
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we follow a north to south principle of arrangement.

3.1.1 Theory and Computing
Both ECT* in Trento and the Jülich Supercomputer Centre 
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700 visitors from about 40 countries spending from 
one week up to several months at the Centre, ECT* has 
achieved high visibility and fulfills an important coordinat-

ing function in the European and international scientific 
community by:
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Matter under Extreme Conditions), and related fields 
	1BSUJDMF�1IZTJDT
�/VDMFBS�BOE�1BSUJDMF�"TUSPQIZTJDT
�
Condensed-Matter Physics, Ultracold Gases, BEC 
and Quantum Physics of Small Systems).

r� )PMEJOH�VQ�UP����8PSLTIPQT�BOE�$PMMBCPSBUJPO�
Meetings per year on the topical problems listed 
and strengthening thereby the interchange between 
theoretical and experimental physicists, an absolute 
prerequisite for the advancement in the various areas 
of research.
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to attend yearly held Doctoral Training Programmes 
and arranging for them to participate in ECT* research 
projects.
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Furthermore, presently and in the years ahead, ECT* 
administers scientifically the AuroraScience project 
which consists of interdisciplinary proposals that explore 
the architectural opportunities for high performance 
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highly relevant scientific computing applications in 
Physics, Biology, Bioinformatics and Medical Physics. 
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national institutions and is embedded into the European 
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Physics and is highly appreciated by the large and 
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are overseen by an internationally composed Scientific 
Board. ECT* is the only centre of its kind in Europe and 
faces new opportunities and challenges in the gradual 
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more international coordination.
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competitive leadership-class, highly scalable machine, 
and a general-purpose system with a balance of approxi-
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Mission 
The Europe-U.S. 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  

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