
Exploring the quantum chromodynamics phase diagram: 
from hadrons and nuclei to matter under extreme 

conditions

Subproject 1: 
New challenges in hadron physics: 
interactions, exotic hadrons 
and dark matter candidates

Subproject 2: 
Modelling dense matter,

nuclear structure and reactions 
with classical and quantum computers 



Work Package C: Hadron Physics



C.1 Exotic Hadrons

C.3 Lattice QCD description of baryon-baryon interactions



The physics of neutron stars and their mergers explored in WP A.1 
is connected to the hadron properties and their interactions in 
dense and hot environments.

C.2.b Relevant processes for hadron interactions

A.1 Nuclear Astrophysics of Neutron Stars

A.2.b Hadron femtoscopy studies:



C.2.a Rare meson decays New Physics







C.2.a Rare meson decays New Physics



Dark photon, dark scalar, sterile neutrino, axion – 
                                are these really allow us to solve above problems? 



Neutrinoless double beta decay 



Neutrinoless double beta decay 

Are we quantifying uncertainties 
comprehensively? 

How well we control nuclear matrix elements? 







How should we proceed? 

Should we change/adopt our codes? 

Should we change our methods to study nature? 

Big Language Models, machine learning techniques, neural networks are here! 
                                                                      

Quantum computers are coming soon!
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