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Simulation Parameters
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Component Property Value

PbWO4 crystal Size 20x2x2 cm

PbWO4 crystal
Thermal Conductivity      
x- and y-axis

2.4 W/m·K (x- and y-axis)

PbWO4 crystal
Thermal Conductivity       
z-axis

2.0 W/m·K (z-axis)

Carbon Fiber dividers Thermal Conductivity 0.5523 W/m·°C

Mu Metal dividers Thermal Conductivity 19 W/m·K

Copper cooling shell Temperature 10°C

Ambient air Temperature 14°C

• Goal: conduct full-scale model simulation to determine 
effects of cooling
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Full-scale Model Simulation
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• Ambient temp. = 14°C
• Heat load = 0 W
• Cu shell temp. = 10°C
• Central crystal temp. = 13.9°C
• ~374 crystals at or near max. temp.
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Full-scale Model Simulation
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• Ambient temp. = 14°C
• Heat load = 7 W
• Cu shell temp. = 10°C
• Central crystal temp. = 14.3°C
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Simulation Results
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• Central crystal temp. essentially a constant as a function 
of heat load at these heat loads

• Maximum heat load for 100% absorbtion by crystals for 
PMTs with anticipated heat load of 0.5 W/crystal

• However, Ansys simulation shows: 
― @ Q=70 W/crystal, T = 18°C
― @ Q=700 W/crystal, T = 50°C

• Ambient temperature determines central crystal temp.
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ESR Film Pre-shaping
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• Mindy Leffel & George Jacobs have made 110/~600 
films
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MariaDB Development
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• Database work progressing
– PDF data plots of ramp and trip tests have been generated as 

single plots for inclusion in the database
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Conclusion
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• Full-scale model simulation completed with ambient 
air at 14°C and Cu shell cooling at 10°C
– Ambient air temp. determines central crystals max. temp.

• Work on ESR film pre-shaping progressing, 16% 
completed

• MariaDB database work progressing
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Thank You!
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Backups
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18°C Ambient (1 W)
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