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Deciding the Fate of a Dying Star

Symmetry energy not well constrained 
at low and high densities
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The Nuclear Equation of State is 
particularly important in determining 

the fate of an exploding star.

EoS is used to further understand 
astrophysical objects. 

Refining the EoS Using Geant4 Simulation

Purpose

Model a 
Forward Array 
Using Silicon 
Technology 
(FAUST) 
detector

Except using 
fast 
scintillating 
plastic

Simulation

Simulation has three objects:

•Thin Scintillator

•Thick Scintillator

•Light Guide

Two different types of particles used: Zirconium-90 
ions  and 
alpha 
particles with 
various 
energies

Record the time it takes for a photon 
to be emitted and use it to get Time-

of-Flight Mass Measurements

Goal

Alpha Particles Timing:

Zr-90 Ions Timing:

Mass Measurement Calculations

The alpha mass 
calculations provide 
relatively close 
results but vary 
slightly, showing 
that the setup will 
give better results 
with heavier 
elements.

The Zr-90 data 
is more precise 
and seems to 
provide more 
accurate mass 
measurements.
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Simulation model of FAUST detector
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Zr-90 Mass Calculations
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ToF Mass Calculations:

Start with the kinetic energy equation:

With a set distance and a measured 
time, velocity (v) may be found.
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Using a known energy (E) and a 
measured velocity, the mass of the 
particle can be calculated.
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