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Objectives

§ O6.1: Develop analysis tools and computing 
infrastructure to participate in the Muon (g-2) 
experiment data analysis.

§ O6.2: Perform precision measurement of the anomalous 
muon magnetic moment with the full Muon (g-2) experiment 
collected data sample.

§ O6.3: Develop neutron transport simulation code and 
computing infrastructure for the Mu2e experiment. 

§ O6.4: Develop GEANT4 simulation of the upgraded 
radiation-hard BaF2 crystal calorimeter for the Mu2e-II 
experiment. 

§ O6.5: Design the upgraded BaF2 crystal calorimeter for the 
Mu2e-II experiment. Test of a BaF2 crystal matrix on test 
beam. 
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O6.1: Latest progresses
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O6.1: ODB Structure for Laser Configuration, 
Calibration and Double Pulse 
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O6.1: ODB interface 
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O6.1: Wiki page
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O6.1: Laser system stability monitor

1/18/18



O6.3: Neutron shielding in Mu2e
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• Shielding surrounding the Cosmic-ray veto (CRV) is necessary to:
1. Reduce the flux of neutral particles  coming from the PS
2. Keep the neutron flux in the CRV SiPMs below 1010 n/cm2

1MeV eq

Why?
R-1.  High rate in the CRV induces large dead time
R-2.  Above 1010 n/cm2

1MeV eq SiPMs cannot provide single PE 

• Current design is based on GEANT4 & MARS sim

NEWS contribute:
• Development of FLUKA and MCNP6 model of 

the Mu2e apparatus will allow to improve the 
design
• Completely independent from GEANT4
• MCNP6 is ”data” based



O6.3: Neutron shield study
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• Adopting the same geometry used to compare MCNP6 with previous 
FLUKA and Geant4 simulations, the effect of the hydrogen content in the 
concrete have been firstly investigated.



O6.3: Neutron shield study
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• Here below the results for a shield thickness of 100 cm and neutron energy 
of 1 MeV are shown



O6.3: Neutron shield study
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• Here below the results for a shield thickness of 100 cm and neutron energy 
of 10 MeV are shown



O6.3: Neutron shield study
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• Here below the results for a shield thickness of 100 cm and neutron energy 
of 100 MeV are shown



O6.3: neutron transport simulation 
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• Hydrogen content is important in order to enhance the neutron shielding 
capabilities: it efficiently slows down the high energy neutrons which can 
then be removed by the addition of a neutron absorber like 10B (e.g. B4C)

• At the same time a high mass density is also desirable  to shield the 
gamma rays

• Among the different concrete compositions tested there are:

Concrete Hydrogen content
(% by weight)

Density
(g/cm3)

Barite concrete 0,690 3,500
Barite concrete + B4C (1% by weight) 0,683 3,486
[Barite concrete + B4C (1% by weight)]+ 100 kg/m3 CH2 1,108 3,221

[Barite concrete + B4C (1% by weight)] + 200 kg/m3 CH2 1,610 2,957

Serpentine-Barite concrete + B4C (1% by weight) 1,054 3,009



O6.3: neutron transport simulation 
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O6.3: neutron transport simulation 

1/18/18



Summary

§ New g-2 experiment data taking is well proceeding:
– Implemented algorithms for Gain correction
– Database & Data-quality monitor for laser system ready and running
– Laser system is running in stable condition since the end of Oct 2017

§ Neutron MCNP6 studies of shielding materials started:
– Interaction with Mu2e software & sim group to improve the design of 

the neutron shield is in progress
– Preliminary results have shown a good agreement between MCNP6 and 

Geant4 in evaluating material properties
– A new set of simulations aiming at testing the performance in terms 

of neutron shielding of different concrete compositions have been 
started

1/18/18



Back up slides



O6.3: Neutron shield study
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O6.3: neutron transport simulation 
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O6.3: neutron transport simulation 
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O6.3: neutron transport simulation 
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O6.3: neutron transport simulation 
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O6.3: neutron transport simulation 
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Muon g-2 experiment: laser system
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• Laser system operated successfully during the commissioning run

NEWS contribute: 

• Upgrade the hardware to allow 
double pulse generation

• Implement/improve diagnostic 
tools to monitor the system

• Implement software required to 
provide long-term calibration



Mu2e experiment

1/18/18


