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Magnet comments
• 22. 1-30 29 It’s not clear to me how the magnet distinguishes 

pions and muons of the same momentum?
- Correct. Need ECAL plus (possibly) µ tagger.  Future optimization 

study

• 32. 1-38: Electromagnet vs. superconducting magnet? Same 
arguments in terms of cost/running cost against electromagnet 
are applicable for the 3DST magnet. Also background coming 
from the iron. Since we continue to hear noise about the KLOE 
magnet being used, you may want to comment on the need to 
reduce the magnet’s mass.
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Magnet design: 3-coil Helmhotz with bucking coils
• Central field = 0.5T
• Side coils at 2.5 m, shielding coils 

placed at 5 m from the magnet center 
in Z.

• All coils have the same inner radius 
3.5 m and outer radius 3.59 m.

• Center and shielding coils are 
identical.

• INFN looking into SC dipole design
• Our BARC colleagues have looked at 

NC design optimization
- Still very high power– 4MW
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Mechanical support structure analysis

Magnetic model showing coils only.



SC Magnet design evolution
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NC magnet design studies
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Magnet Assembly in closed condition
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Particulars Units Value
Single hydraulic circuit (Turns, length) meter 16 ,480 
Total number of hydraulic circuits in parallel - 86
Power Loss per hydraulic circuit kW 28.25
Cooling Flow rate LPM 8.968
Pressure drop in single hydraulic circuit bar 8.58
Water velocity m/s 1.15
Temperature difference between inlet and outlet header for single
hydraulic circuit

oK 45

Cooling Surface area m2 19.59

Reynolds Number - 21900

Prandtl number - 4.536

Nusselt Number - 112.93

Heat Flux kW/m2 1.44
Temperature difference between Copper surface and Bulk water
temperature

oK 0.26

Bulk water temperature (taken ref inlet water temperature as 20) oC 42.5

Heat Transfer Coefficient W/m2/oK 5458
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NC magnet design update:

April 1, 2019 Near Detector Design Progress9
~$1.5M/yr operating costs



Backgrounds
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800t Fe
SC design: 100t AL


