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Mott transition
As the density of the nuclear medium in which such clusters are formed increases, they dissolve as a result of the Pauli principle. 
The Mott point is defined as the (T, ρ, p) where the binding energy of each cluster vanishes.

K. Hagel et al., PRL 108  (2012)S. Typel et al., PRC 81 (2010) H. Pais et al., PRL 125 (2020)

INDRA Dataset



How can we face cluster production and nuclear medium effects?

The accessed observables
• Particle multiplicities
• Isotopic ratios
• Stopping

We propose to study 32S+24Mg at 50 and 75 MeV/u with the INDRA+FAZIA detector

Detection of event complete in charge: Zdet = Zsys 

1. Fully access the channel branching ratios and kinematics
2. Access main source (via calorimetry) and/or intermediate fragment excitation energy (via correlations)
3. (In)direct estimation of neutron multiplicity (through mass conservation)



Mott effect
BUU simulation of 32S + 24Mg, testing 

Two bombarding energies

50 and 75 MeV/u

Two hypotheses on alpha Mott point

R Wang et al., PRC 108 (2023)

Only thanks to INDRA+FAZIA
and events complete in charge

✓ Multiplicities show larger sensitivity than AMD
✓ Clear trend at GANIL energies (comparative analysis)
✓ Enhancement of n and p  sesitivity as energy decreases



NN cross section and Mott effect
AMD simulation of 32S + 24Mg at 50 MeV/u, testing

Three hypotheses on Mott cut-off parameter

• Reduction of the clusterization phase-space 

Two Nucleon-Nucleon cross section recipes + Afterburner (HFl)

• In-mediun NN cross section  
 

• Free NN cross section

C. Frosin et al., PRC 107 (2023)
L. Morelli et al. JOP G 41 (2014)

D. D. S. Coupland et al., PRC 84 (2011)
σmed+HFl 

J. Cugnon et al., NIM B 111 (1996)
σfree+HFl

https://journals.jps.jp/doi/pdf/10.7566/JPSCP.32.010076

✓ n, p, α multiplicities show sensitivity to Mott cut-off value
✓ n multiplicity best probe for Mott cut-off and NN cross section
✓ The afterburner does not wash out the sensitivity

Only thanks to INDRA+FAZIA
and events complete in charge
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Can we say something on effective masses?

32S+24Mg 
@50 AMeV

36S+26Mg 
@50 AMeV

32S+24Mg 
@75 AMeV

36S+26Mg 
@75 AMeV

1% 1%

1% 1%

1% 1%

1% 1%



Can we say something on effective masses?
We can compare

1. n multiplicty vs p multiplicity 

2. p kinetic energy 

3. n missing energy

4. Clusters yields and energy spectr

Different effective pontential  may be selected within AMD
(so far, tested Sly4 and SKM*), however only n vs p yield gave some hints
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