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Why do we need a Magnetic Shield? 2
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Design of the Magnetic Shield 3
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Needed Material 4
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• Material: Cryoperm 10
• Thickness of sheet: 1 mm
• 206 Cavities
• 500 m2 sheet
• 4.5 t of material (σ=9 kg/l)
• 450 kCHF (100 CHF/kg)



Assumptions 5
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• Assumptions
- SPL goes straight from the

South to the North
- Magnetic field 50 μT, 45°

• Requirement
- Less then 1 μT on

cavity surface  

http://upload.wikimedia.org/wikipedia/commons/2/2b/Geomagnetisme.svg�


Microwave Studio simulation 6
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Microwave Studio simulation 6
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Microwave Studio simulation 6
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Area of Interest



Microwave Studio simulation 7
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μr=10890

Magnetic Shield Area of Interest



Microwave Studio simulation 7
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Magnetic Shield Area of Interest

μr=5445

d=2mm



Microwave Studio simulation 7
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μr=4200

Magnetic Shield Area of Interest



Microwave Studio simulation 8
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•Further Simulations
•μr at the end caps 5 times smaller 
 No change in minimum Value for μr

End Cap



Microwave Studio simulation 9
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•Further Simulations
•No end caps 
 μr > 100.000



Microwave Studio simulation 10
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μr=100.000

Magnetic Shield



Microwave Studio simulation 11
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•Further Simulations
• 1 mm gap between cylinder and End Cap

End Cap



Microwave Studio simulation 12
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μr=10890

Magnetic Shield Area of Interest

No GAP 1mm GAP



Microwave Studio simulation 13
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μr=10890

Magnetic Shield Area of Interest



Microwave Studio simulation 13
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μr=10890
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Conclusions 14
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• μr = 11.000 needed for the whole temperature
range for 1 mm sheet

• Lower μr at end caps is not a problem
• End caps are necessary
• Holes lead to higher field values than 1μT in 
spots of approximately their size
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• μr = 11.000 needed for the whole temperature
range for 1 mm sheet

• Lower μr at end caps is not a problem
• End caps are necessary
• Holes lead to higher field values than 1μT in 
spots of approximately their size

My recommendations:
• External Shield of Cryoperm (1 mm)
• As close as possible to the helium tank
• Annealing of tubes but not of end caps
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