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Overview
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Results presented last week further analyzed and iterated

• More detailed harmonic and magnet length examination

• Peak field
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End Geometry (1)

3



Magnet Division Ramesh Gupta                      3-d Optimization of the Magnetic Design of Q2pF                            August 23, 2022

End Geometry (2)
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Integrated Harmonics (low enough) 
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Tip to tip coil length: 

~3.65 meter

Magnetic length 

(mirror iron):

2X1.74 = 3.58 meter

Reference field at 8500 A

(mirror iron)

For reference: Magnet length in pCDR: 3.8 m
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Comparing 3-d Field Gradient at Center with 2-d Field
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3-d mirror iron

2-d mirror iron

2-d saturating iron

• 3-d mirror gradient at the center of the 

magnet is almost the same as in 2-d  

• In 2-d: ~8% drop in gradient due to iron 

saturation (3-d calculation to follow) 
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Field Harmonics along the Axis
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Field Harmonics along the Axis
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Harmonics in the Ends
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Field Harmonics due to the Ends

Integrated Field Harmonics in the Magnet
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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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Peak Field Reduction Strategies in the Ends
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The fundamental peak field reduction strategies are similar in all 

designs such as in the Optimum Integral Design (shown below)

Midplane turns extend full length in the Optimum Integral Design

Pretty
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Peak Field 
Reduction 
in the Ends
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Summary
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• The solution presented last time was optimized by hand via a 

systematic investigation. It still looks good after a more through 

examination. Other solutions were also examined but the one 

presented last time looks good in overall sense.  

• Coil length is within the guideline specified by engineers (Mike).

• There appears to be no increase in the peak field in the ends 

over the body (within the calculation errors). This helps in 

maintaining the margin as computed in 2-d.

• Integral field harmonics are low (about ½ unit). Good for now. 

• Next task OPERA model and computation of 3-d harmonics as a 

function of field, along with the field errors in the hole where 

electron beam will traverse.
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