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➢ Cross-section needs to be updated to accommodate a significant 

change in turn-to-turn spacing (0.0965 mm instead of 0.12 mm)

➢ Since the inner layer has 35 turns and the outer 34 turns, means 

a decrease of over 0.8 mm in each layer. This is a large change 

compared to the typical acceptable tolerances of 50 mm (2 mils).

➢ Such a large change test the flexibility of the design.

➢ Initial results show that it can be accommodated.

Updated Cross-section 
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➢ Uses EIC Quad Cable

➢ Field Quality Optimized

➢ Peak field Optimized

➢ Poles of Outer and Inner aligned 

➢ Wedges made exactly symmetric

➢ Collaring process should provide 

a good pre-stress 

    (note: wedge shape at poles)

Revised X-section with 
Symmetric Wedges

Looks good 

mechanically

(same as before)

(same number of turns

as before: 35+34=69)
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Comparison with the Previous Design
Previous Design

New Design

Previous value of insulation

New value of insulation
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Cross-section (ROXIE)

➢ Symmetric wedges
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Comparison with the Previous Design
(Field Harmonics)

Previous Design New Design

➢ ~1% higher transfer function

➢ better field quality (see b10 and b14)
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Comparison with the Previous Design
(Peak Fields at 8500 A)

Previous Design

New Design

About the same peak field ratio

(higher field due to higher TF)
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Comparison with the Previous Design
(Quench Margin)

Previous Design New Design

About the same
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Field and Temperature Margins
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Saturation-induced 
Harmonics

10

Looks ok (within 1 unit)

Can be optimized more
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Summary
➢ Change in turn-to-turn spacing in the 2-d design could be quickly 

absorbed in the revised cross-section

➢ New design has about the similar performance as before - a little
higher transfer function and a little better field quality (lower b6 and 
b10 harmonics)

➢ Since the detailed engineering design has not yet started, this update 
should not bring any appreciable delay in the overall schedule

➢ 3d end design has to be re-optimized for peak field and 3-d field 
harmonics (estimate about 2 weeks for both return and lead ends).

➢ This was a good test run for the ability to absorb surprises (hopefully 
not too many will come in future but always be ready for them)
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