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The ExtreMe Matter Institute EMMI at the GSI Helmholtzzentrum für Schwerionenforschung is dedicated 
to fostering experimental and theoretical research on matter under extreme conditions of temperature and 
density. The forms of matter investigated by EMMI include the hottest, coldest and densest forms of matter 
in the Universe.  

EMMI was founded in the framework of the Helmholtz Alliance “Cosmic Matter in the Laboratory” (2008-
2015). The Alliance connected more than 400 scientists at the 13 partner institutions of EMMI in their 
study of various forms of strongly coupled matter. EMMI is now a permanent part of the GSI/FAIR research 
division and continues the collaborations that have been established within the framework of the Alliance. 
The research areas of EMMI range from the quark-gluon plasma as it existed shortly after the Big Bang, 
to hadron physics, to hot and highly compressed electromagnetic plasmas, to atomic physics in extreme 
fields, to the dense medium of neutrons that governs supernovae and neutron stars, and to ultra-cold 
quantum gases. Despite sometimes dramatic differences in density, temperature, field strength etc. 
(sometimes the differences are more than 20 orders of magnitude) such systems exhibit remarkable 
similarities, for example in the emergence of characteristic collective behavior of many particles. The key 
idea of EMMI is to conduct research in an interdisciplinary framework, based upon the common underlying 
concepts for the theoretical and phenomenological understanding of the phenomena that occur in different 
forms of strongly coupled matter.   

Among its activities, EMMI organizes topical and interdisciplinary workshops and research programs. As 
a new, additional workshop format EMMI introduced Rapid Reaction Task Force meetings which bring 
together a group of about 15 to 25 world-leading experts in order to address a focussed scientific problem 
in intense discussions. Usually, the results of these meetings are summarized in a publication. As a further 
element for strengthening the international networking, EMMI runs a very active visitor program, in 
particular with the EMMI Visiting Professorships.  

EMMI is dedicated to scientific excellence, equal opportunity and diversity, and the promotion of early-
career scientists. It is the explicit strategy of EMMI that its scientific meetings should be geared towards 
these objectives. EMMI encourages in particular the active participation of early-career scientist in all 
EMMI scientific meetings.  
 
 
EMMI Partner Institutions: GSI Helmholtzzentrum für Schwerionenforschung, Forschungszentrum 
Jülich, TU Darmstadt, U Frankfurt, U Heidelberg, U Münster, FIAS Frankfurt, MPI für Kernphysik 
Heidelberg, U Paris VI (France), U Tokyo (Japan), Joint Institute for Nuclear Astrophysics JINA (USA), 
Lawrence Berkeley National Laboratory LBNL (USA), RIKEN (Japan) 
	


