
Topics of interest for Must2 in HIC 

1. Density dependence of the symmetry energy: 
peripheral and central collisions 

2. particle-particle correlations 
a. Imaging of emitting sources: space-time properties 
b. Invariant-mass spectroscopy: in-medium structure; 

density and temperature (EoS) effects on clustering Ą 
mechanisms for clustering organization of nuclear matter 

3. Strong interplay dynamics-structure, EoS-clustering 
4. Possible plans: 

a. LISE (2017-2018) 
b. Intermediate and preparatory step at LNS/stable + 

Chimera 
 

 
 
 
 
 

 



2016 ς Must2+Chimera/Farcos? 

MUST2: >25o 

Z=1,2 correlations 
Mid-velodity 

FARCOS: =5o-25o 

Z=1-8 correlations 
PLF and Mid-velocity 
LCP-LCP and IMF-IMF correlations 

Correlators  (LCP)  
(MUST2, Farcos, FAZIA)  

40,48Ca, 112,124Sn (SIB) 
56-70Ni (RIB)  

25-80 MeV/u  
LNS, GANIL  

A. Chbihi , G. Verde 
LISE Workshop (Jan 2015) 

Forwaed array (QP) 
(FAZIA Dem., Chimera)  

VAMOS (QP) 
INDRA (LCP)  

40,48Ca+40,48Ca 
35 MeV/u  
GANIL  
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Central collisions 

P T 

άtŀǊǘƛŎƛǇŀƴǘέŘŜŎŀȅ 

ˊҒлΦллм-лΦоˊ0 
¢Ғм-7 MeV 
Large solid 
angle coverage 



Experimental needs 

ÅCollisions at intermediate energies between 
nuclei with different N/Z asymmetries: stable and 
exotic beamsGANIL/LISE, LNS for stable beams 

ÅHigh large solid angle coverage 
(peripheral/central) 

ÅNeed high isotopic resolution in forward direction 
for QP reconstruction 

ÅNeed high angular and energy resolution at large 
angles for light particles (Z=1-2) 

ïQP reconstruction and particle-particle correlations 



Isospin diffusion and Correlations  

(High N/ZP) 
 124Sn 

(Low N/ZT) 
112Sn 

N/Z translucency           
(memory of entrance channel) 

QP* 

QT*  

N/Z equilibration  
(complete n/p mixing)  

QT*  
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E. Galichet et al. PRC79, 064614 (2009) 
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Secondary decays 
Ą ,ÌÈÚÜÙÌËɯ-ɤ9Ǽɯ×ÙÐÔÈÙàɯ-ɤ9ɯ 

Need to reconstruct 
Primary N/Z, E*, T, density  
Ą Correlations LCP -QP 

E. Galichet et al. PRC79, 064614 (2009) 
G. Verde et al., EPJA 30, 81 (2006) 

Sensitivity to symmetry 
energy and EoS 



INDRA 

Q1 
Q2 

Dipole 

beam 

detection  

INDRA in coincidence LCP /IMF  

event characterization  

(b, QP* reconstruction)  

Symmetry energy experiments 

Å 40Ca + 40Ca @ E/A = 35 MeV 

Å 40Ca + 48Ca @ E/A = 35 MeV  isospin diffusion 

Å 48Ca + 40Ca @ E/A = 35 MeV  isospin diffusion 

Å 48Ca + 48Ca @ E/A = 35 MeV 

For Br (Tm)= 2.2 , 2.12 , 1.957 , 1.80 , 1.656 , 1.523 , 
1.401 , 1.289 , 1.186 , 1.091 , 1.004 , 0.923 , 0.849 , 
0.782 , 0.719 , 0.661 

VAMOS PLF (E503) 

High Isotopic Resolution  


