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Tunability for Peak Field and End Harmonics
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➢ Approach is that after the  

verification of the mechanical 

layout of the Ends from the 

single turn winding, tune the end 

design for end harmonics and 

peak fields without disturbing 

the mechanical layout of turns

➢ This is done by only changing 

the SS of various End blocks 

which changes harmonics, peak 

fields and to some extend 

distributions of the Lorentz 

forces.

➢ This doesn’t change the internal 

distribution of turns within any 

end block. 

Earlier Design

Iterated Design
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Inner Layer Only

Inner and Outer Layers

Outer Layer Only

Change SS of individual block and thickness of the end 

spacers to tune end harmonics and peak field without 

changing the layout of the individual turns in the end. 
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An Example

Body

(SS)

Integrated Harmonics (3-d)

• In previous design b10 got 

increased because of the ends

• Even though the integral value 

was less than 1 unit, we don’t 

want to eat-up margin or make 

field quality unnecessary worse 

by design, unless there are 

good reasons.

• Iteration, showed in the last 

slide reduce this harmonic.



Magnet Division Ramesh Gupta              Tunability of Q2pF End Design            January 30, 2024
5

An Example for B10

Integrated Harmonics

Earlier Design

Iterated Design

Integrated Harmonics
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B2 along z-axis
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B6 along z-axis
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B10 along z-axis
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B14 along z-axis
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Peak fields in 

various blocks 

along z-axis 

(compare with 

OPERA3d)
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Backup Slide
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