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Calorimeter Session
We had 8 talks: 

• Introduction to Mu2e-II in term of requirements.

• Baseline solution is to use BaF2 crystals 
à efforts to reduce the slow component working on 

      

• Useful techniques can help to find the optimal solution.
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Crystals Photo-sensors



Calorimeter Requirements (1/2)
Maintain the Mu2e-I requirement:

Face up to the higher rate, neutron fux and dose on Disks:
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Calorimeter Requirements (2/2)
Face up to the higher rate, neutron fux and dose on Photo-sensors:
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A BaF2 crystals calorimeter
The use of BaF2 crystals is a baseline solution for Mu2e-II. 
Rad Hard. à OK
Light Yield à OK
Fast à yes, but we have to handle with the slow component.

There are two effective approaches to handle the 600 ns slow scintillation in 
BaF2: solar blind photodetector and/or selective doping. 
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Performance of SIC 18 cm BaF2:Y 
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• Very promising… optical properties to be improved.
• Rad Hard must be investigated, but should be ok.



Photo-detectors (1/3)
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q A large area SiPM, with delta-doping (a super-lattice) for improved
speed and QE, and an integrated ALD-applied interference filter
à Caltech and JPL are working with FBK to incorporate a 220nm filter on 

a large area SiPM and to also incorporate a superlattice.

• Initial results will be available within a few months
• Rad Hard is the real issue…



Photo-detectors (2/3)
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q MCP @ Argonne are a very promising development.

• Excellent time resolution ~ 40 ps,
• High gain ~107,

• Radiation Hardness OK.
• B field tolerance should be OK.

• Cost at large scale production must be evaluated!
R&D to match with the BaF2 fast component should start asap…



Photo-detectors (3/3)
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q Nano-enhanced BaF2 Readout 
• Detection of 220 nm (UV) fast component of BaF2 scintillation 
• Nanoparticle type that absorbs 220 nm emission
• Preferably little absorption >250 nm
• Large Stokes shift to visible wavelength range for detection 

To do:
• Optimize thickness
• Test this on a BaF2

crystal with muons
• QE of the process need to be evaluated…



Promising Techniques
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q Thin multilayer filters made of rare earth oxides can suppress 
luminescence in the range about from 250 nm to 400 nm 

q AlGaN photocathodes to extend the MCP
response in deep UV region of BaF2

Two filters together: type1+ type2 

Filter sprayed on the BaF2 

Nicolay’s
talk



R&D considerations ... and infrastructures .. 
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