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STAR Collaboration
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Phys. Rev. Lett. 
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Hydro results



  

CMS Collaboration 
arXiv:2510.26766
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V3

Phys.Rev.C 107 (2023) 2, L021901

STAR Collaboration, Phys.Rev.C 105 (2022) 1, 014901



  STAR collaboration
Nature 635 (2024) 8037, 67-72



  
ATLAS Collaboration

Phys. Rev. C 107 (2023) 054910



  

[ATLAS collaboration, arXiv:2509.05171]
[ALICE collaboration, arXiv:2509.06428]

[CMS collaboration, arXiv:2510.02580]
Phys.Rev.Lett. 
135 (2025) 1, 012302



  

arXiv:2512.18926



  

PGCM

Frontiers – Bayesian parameter inference

[Giacalone, Nijs, van der Schee, PRL 131 (2023) 20, 20]
[Giacalone, Nijs, van der Schee, in preparation]



  

Effective field theory of low-energy QCD

[Weinberg, PLB 251 (1990) 288-292,
          NPB 363 (1991) 3-18]
        

[Hammer, König, van Kolck, RMP  92 (2020) 2, 025004]
[Epelbaum, Hammer, Meissner, RMP 81 (2009) 1773-1825]

r-process nucleosynthesis, neutron star EOS and mergers, 
neutrinoless double β decay, direct DM searches, …

Modern paradigm of nuclear forces

Frontiers – How do we probe the nuclear force (as the EFT of low-energy QCD)?



  

G Hagen (ORNL)

A Ekström 
(Chalmers)

emulator

Input from heavy-ion collisions!

A Tichai (TU Darmsadt)

T Miyagi (Tsukuba)
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CC computations

Example of pipeline



  

Frontiers – How do we probe the nuclear force (as the EFT of low-energy QCD)?

[with Duguet, Ekström, Hagen, Miyagi, Tichai]

Δ-full chiral EFT expansion at N2LO – 17 low-energy constants

preliminary

16O



  

Phys.Rev.Lett. 134 (2025) 8, 082301

Frontiers – Asymmetric collisions in SMOG2 @ LHCb



  From Chiara Lucarelli (CERN), Light Ion Collisions Workshop 2025

Frontiers – Asymmetric collisions in SMOG2 @ LHCb



  

Frontiers – Neutrinoless double beta decay

150Nd (parent) 150Nd+150Nd

150Sm (daughter)

[PRL 135 (2025) 2, 022301]

posterior of
Bayesian analysis

MR-CDFT
observation NME

new physics

Constraints from collider data?



  

https://indico.yukawa.kyoto-u.ac.jp/event/75/

https://indico.yukawa.kyoto-u.ac.jp/event/75/


  

New ions in LHC Run 4?

We will write White Paper in the next ~3 years

We will collect science cases and calculations

Stay tuned … and contribute!

Short “pilot” runs to complement p/Pb program
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