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Vault Layout

The S2 vault, reconfigured 
for neutron experiments
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First experiment: 05049 by 
Mike Famiano, May, 2009

Courtesy Mike Famiano



Motivation

Constrain the density 
dependence of the 
symmetry energy 
S(ρ) in the nuclear 
equation of state

Neutron matter EOS
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equation of state

Brown, Phys. Rev. Lett. 85, 5296 (2001)

E/A (ρ, δ) = E/A (ρ,0) + δ2⋅S(ρ)

δ = (ρn- ρp)/ (ρn+ ρp) = (N-Z)/A



Double Ratio:

Ebeam = 50 AMeV
Density dependence of the 
symmetry energy

Motivation
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symmetry energy

Adapted from J. Rizzo et al, Phys. Rev. C72, 064609 (2005). 

Ebeam = 100 AMeV
In-medium effective mass

Figure courtesy Betty Tsang



Experimental Idea

Measure neutron and proton spectra from central 
collisions of reaction systems:

112Sn + 112Sn δ = 0.107
124Sn + 124Sn δ = 0.194
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124Sn + 124Sn δ = 0.194

at
50 AMeV

120 AMeV

Challenge:  We need 5 detector systems to do this!



Centrality Cut – the MSU Miniball
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Detecting Protons - LASSA
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Si-∆∆∆∆E 65µµµµm

Si-E 500 µµµµm



Detecting Neutrons – the Neutron Walls
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Timing Start – the Forward Array

Prompt 
gamma
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The Proton Vetoes

Z = 2
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Z = 1
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