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L. Barioglio (University of Turin)

ALICE results

Discontinuity at dN/d   80:  maybe the trend is not universalη ≈
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L. Barioglio (University of Turin)

ALICE results

More precise measurements in run 3 
3-body decay will be measured  measurement of the BR→



K. J. Sun (Fudan University) 

Latest developments on coalescence

Quantum-mechanical corrections on light nuclei production due to 
finite nuclei sizes are observed at LHC and RHIC 



K. J. Sun (Fudan University) 

Latest developments on coalescence

Hadronic re-scattering effects particularly relevant for the triton yield  
 Triton disintegration rate > regeneration rate→



K. J. Sun (Fudan University) 

Latest developments on coalescence

Through this approach, the overestimation on 
triton production in the thermal model can be 
resolved after taking into account the effect of 
hadronic re-scatterings. 

Novel kinetic approach to light nuclei production in 
high-energy nuclear collisions, with the inclusion of 
many-body scatterings and finite nuclei sizes



M. Bleicher (University of Frankfurt) 

The URQMD transport model

•Binary interactions between all implemented particles are treated  

•Cross sections are taken from data or models  

•Resonances are implemented in Breit-Wigner form  

•No in-medium modifications   

•Detailed balance 



M. Bleicher (University of Frankfurt) 

The URQMD transport model

URQMD + coalescence hybrid model  
> Good description of low energy data (small systems) 



M. Bleicher (University of Frankfurt) 

The URQMD transport model

•URQMD + coalescence converge toward 
Thermal model (curves are missing hydro 
stage) 

•Calculations for large energy 

• B = 0 at LHC: matter and antimatter are 
produced in equal amounts
μ



M. Bleicher (University of Frankfurt) 

The URQMD transport model

 broadening effect is a measure of the 
lifetime of the hadronic phase
ρ0



Nicolò Masi (University of Bologna) 

Antiprotons in our Galaxy and at colliders



Antiprotons in our Galaxy and at colliders

•Helium channels are responsible for almost 40% of the antiproton production  

•AMBER will improve our knowledge of the production of cosmic antiprotons with kinetic 
energy up to 50 GeV with supposed 5% errors

Nicolò Masi (University of Bologna) 



Susanne Glaessel (University of Frankfurt) 

Latest developments of PHQMD

Cluster formation algorithm searches for accumulations of particles in coordinate space 
> Two particles i & j are bound if: |ri-rj| < 4.0 fm 



Susanne Glaessel (University of Frankfurt) 

Latest developments of PHQMD

•No tuning to experimental data 

•Good description of spectra, yields and particle ratios for different center-of-mass energies 

• for hypernuclei the description is a bit worse



M. Horst (Technical University of Munich) 

Advanced coalescence

Deuteron coalescence depends on: 

particle-emitting source size (measured in HM pp) 
Deuteron wave function 
Imput nucleon spectra (measured)



M. Horst (Technical University of Munich) 

Advanced coalescence



M. Horst (Technical University of Munich) 

Advanced coalescence

Model predicts measured deuteron spectrum with 
no free parameter
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Antinuclei propagation and annihilation
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Antinuclei propagation and annihilation



A. Oliva (INFN of Bologna) 

Antinuclei with AMS-02



A. Oliva (INFN of Bologna) 

Antinuclei with AMS-02

Spectrum of CR antideuterons not measured yet 

For antihelium3: event rate is 1 anti-helium in ~100 million helium 

> very challenging measurements



Alessio Tiberio (INFN of Florence) 

Antinuclei with GAPS

GAPS: Balloon-borne experiment  designed to 
detect antideuteron and antihelium-3 below 250 
MeV/n as evidence for DM  

Experimental apparatus composed of a time-of-  
flight (ToF) system surrounding a tracker 



Alessio Tiberio (INFN of Florence) 

Antinuclei with GAPS

Precision measurement of antiproton spectrum 
in an unexplored low energy region  

GAPS will also measure antideuteron spectrum 
> sensitive to a wide range of DM models  



Alessio Tiberio (INFN of Florence) 

Antinuclei with GAPS

Sensitivity to antihelium-3 
> 1 single antihelium-3 event at low energy would be a signature of new physics


