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Overview
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• First optimization of the End Design of Q2pF

➢ Attempt to make peak field in the Ends within a few percentage of the 2-d peak

➢ A higher peak field reduces the margin 

• Ends also have small integrated harmonics so that the straight section (body) 
and Ends of the magnet can be optimized independently

• End turns should also be easy to wind with minimum strain on the conductor.  

• Initial results are encouraging and provides a good basis for the next iteration. 
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Field on the conductor - peak field

(including the self field, pole 2X20)

Peak Field in the Body of the Magnet (must have sufficient 
subdivision and must include self field, both in 2-d and 3-d)
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Due to the required computational time in 3-d, perhaps ~0.1 T is the uncertainty in the results

(#3 & #7)

Field on the conductor - peak field

(including the self field, all 1X5)
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End Geometry (1)

4



Magnet Division Ramesh Gupta                      3-d Optimization of the Magnetic Design of Q2pF                            August 16, 2022

End Geometry (2)
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Peak Field in the Ends
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• Peak field in the body (including self field) : 6.94 T (7.05 T, without fine sub-division)

• Peak field in the ends (including self field): 7.03 T

• This is very close to the field in cross-section

These results to be checked with other codes (OPERA3d, COMSOL?)
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Field Harmonics in the Ends
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Tip to tip coil length : ~3.65 meter

Integrated Harmonics:
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Summary
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• The results presented were optimized by hand via a 

systematic investigation

• There is no large increase in the peak fields in the 

ends over the body (important part of the exercise). 

This helps in not degrading the 2-d margin.

• Field harmonics looks ok as a good starting point 

(within one unit). 

• Peak field and harmonics will be further optimized 

together with the turn layout.
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