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1) Vary the target radius with the initial beam angle of 
67mrad and beam/jet crossing angle of 33mrad. 
Count the mesons (positives +negatives) that cross the 
transverse plane at 50m downstream with the 
40MeV<KE<180MeV selection. Make polynomial fit 
and find the target radius corresponding to the peak 
of mesons;

2) Vary the beam angle with above new target radius to 
find the value at the peak of mesons;

3) Vary the beam/jet crossing angle with above both new 
target radius and beam angle to find the value at the 
peak of mesons;   

Optimization Method



Optimization Method
4) Repeat the above procedure three times to find 

the converged target parameters;

5) Make interpolation with the final target 
parameters from above procedures at 10, 50 
and 100GeV  and get the new parameters at 20, 
30, 40, 60, 70, 80 and 90GeV;

6) Vary the target radius with the interpolated 
beam angle and beam/jet crossing angle and 
compare the optimized data from simulation 
with that of interpolation.
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Step 1: Vary the Target Radius
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Step 2: Vary the Beam Angle
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Step 3: Vary the Beam/Jet 
Crossing Angle
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Final Target Parameters
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Interpolation of Target Radius
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Interpolation of Beam Angle
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Compare Interpolation with 
Simulation
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Interpolation Simulation
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50GeV Beam-Mesons at 50m

40MeV<KE<180MeV



Normalized Meson Production

Mesons 40MeV<KE<180MeV at 50m

0

500

1000

1500

2000

0 20 40 60 80 100 120

Proton Kinetic Energy, GeV

M
es

on
s/

G
eV

Positives Negatives Average



Normalized Mesons at 50m
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Process Mesons through Cooling

1. Generate output file for ICOOL at z=0m with  
MARS; 

2. Run ICOOL 3.13 to create output file for ECALC9F 
from the front end of Neutrino Factory to the end of 
cooling;

3. Run the ECALC9F and performs a standardized 
emittance analysis to get post-cooling muons within 
the acceptance of  and                   .                 mmπε 30=⊥ mmL πε 150=



Post-cooling Muons within Acceptance
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Comparison of Post-cooling Muons
with and without Optimization 
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Normalized Distribution
Normalized to 10GeV
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Summary
• A method is set up to find the optimized target parameters 

(target radius, beam angle and beam/jet crossing angle) at 
beam energy of 10, 50 and 100GeV with MARS

• Interpolation is consistent with simulation to determine the 
optimized target parameters at other beam energies

• Simulated results of normalized mesons at z=50m and 
post-cooling muons are higher than those without 
optimization.

• Further simulations below beam energy of 10GeV are 
under study
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Cubic Interpolation
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Comparison of Interpolation with Simulation
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