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Simulation setup

2

→Material = Graphite

→Length = 20 cm (half an interaction length)

→Radius = 0.15 cm

→No magnetic field

→100,000 primaries

→Various energy proton beams 

Beam Energy [GeV] Energy/nucleon

p 0.8 0.8

4-He 1.6 0.4

Li 2.4 0.34

Au 63.2 0.32



π yields for different beam energies
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→ The following plot shows total number of 
pions produced and total number of pions 
pions that have escaped the target.

→ Blue represents pi+
→ Orange represents pi-
→ Red represents pi0



π yields for different beam energies
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→ The following plot shows the ratio of each of 
the pion types divided by all pions produced.

→ Blue represents pi+
→ Orange represents pi-
→ Red represents pi0



π survival rate for different beam energies
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→ The following plot shows the ratio of pion 
survival relative to the total pions produced 
for each type.

→ Blue represents pi+
→ Orange represents pi-
→ Red represents pi0
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Notes
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→https://journals.aps.org/prab/pdf/10.1103/PhysR

evSTAB.16.014701

→Simulations of surface muon production in 

graphite targets

https://journals.aps.org/prab/pdf/10.1103/PhysRevSTAB.16.014701
https://journals.aps.org/prab/pdf/10.1103/PhysRevSTAB.16.014701
https://journals.aps.org/prab/pdf/10.1103/PhysRevSTAB.16.014701
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→Ran simulations for a 0.8 GeV proton beam and a 0.8 GeV neutron beam.

→ The neutron beam simulations are not meant to emulate reality, but are used to learn about charged pion yield that result 

from different nuclear interactions inside the target. 

→ The motivation is to find a good justification for the discrepancy in amounts of charged pions that escape the target.

→ To achieve this, I was working on a more robust code to extract pion and muon production information (instead of 

recording only the particles that have escaped the target) from Fluka simulation. I want to say that I have something that is 

more robust than what I had before. However, its robustness depends on the fact that there is no magnetic in the 

simulation setup.

→Here, I chose to run simulations for different target lengths ranging from 0.1 λ𝐼  to 1.5 λ𝐼  for graphite and tungsten

→ Tungsten: 1 – 15 cm (15 simulations/beam)

→Graphite: 4 – 60 cm (15 simulations/beam)

This week…
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