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(This concludes the 1st round of 2-d design work)



Superconducting 
Magnet Division

B1pF & B1apF Cross-sections                  EIC IR Meeting  -Ramesh Gupta 2Sept 22, 2020

Overview

• Cross-sections of B1pF and B1apF

• Based on cables that can be easily procured 

• Two series of designs with 36-strand cable

– No key stone (rectangular)

– Fully keystone for B1apF (same used in B1pF)

• Rectangular yoke retained; can be changed

• With all 2-d designs iterated, now we can 

proceed to 3-d
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B1pF
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B1pF – pCDR parameters
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B1pF with Keystone Cable
(keystone chosen from B1apF)

• Mechanically good cross-section

➢Collar 

angle

➢Wedge 

angles
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Good Field Quality
B1pF with Keystoned Cable

• All field harmonics small (3.4 T @ 8.1 kA)
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Good Margin (B=3.4T, T=4.6K)
B1pF with Keystoned Cable

• Very healthy margin in cross-section @4.6 K

✓ >78% field margin, >2.2 K temperature margin 
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Peak Fields

Peak field over 3.5 T

Peak field 

enhancement

~18%
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Very Good Overall Margin

Over 70% 

field margin
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Temperature Margin over 4.6 K

Over 2.1 K 

Temperature 

Margin
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B1pF at 4.6 K with 
No-keystoned

(rectangular cable)  
with 36 strands
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B1pF with no-keystone Cable
(no-keystone - rectangular)

• A reasonably good cross-section mechanically

➢Wedge angles



Superconducting 
Magnet Division

B1pF & B1apF Cross-sections                  EIC IR Meeting  -Ramesh Gupta 13Sept 22, 2020

Good Field Quality
B1pF with No-keystoned Cable

• All field harmonics small (3.4 T @ 8.17 kA)
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Good Margin (B=3.4T, T=4.6K)
B1pF with No-keystoned Cable

• Very healthy margin in cross-section @4.6 K

✓ >70% field margin, >2.1 K temperature margin 
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Peak Fields

Peak field over 3.4 T

Peak field 

enhancement

~26%

(higher)
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Very Good Overall Margin

Over 70% 

field margin
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Temperature Margin over 4.6 K

Over 2.1 K 

Temperature 

Margin
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Overview
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Overview
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B1apF
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B1apF – pCDR parameters
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B1apF with Keystone Cable
(keystone chosen for B1apF)

• Mechanically good cross-section

➢Collar angle

➢Wedge angles

Part of the coil 

missing because of 

the choice of scale
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Good Field Quality
B1pF with Keystoned Cable

• All field harmonics small (2.7 T @ 7.3 kA)
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Good Margin (B=2.7T, T=4.6K)
B1pF with Keystoned Cable

• Very healthy margin in cross-section @4.6 K

✓ ~110% field margin, >2.5 K temperature margin 
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Peak Fields at 2.7 T

(peak field 

cana be 

reduced in 

design 

iteration but 

already a very 

high margin)

Peak field enhancement ~25%

Peak field over 2.7 T
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Very Good Overall Margin

About 110% 

field margin
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Temperature Margin over 4.6 K

Over 2.5 K 

Temperature 

Margin
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Some thoughts on the 
non-circular iron yoke

Coldmass

can be 

circular even 

if yoke really 

has to be 

rectangular.

Put extra

warm iron 

outside the

coldmass
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B1ApF at 4.6 K with 
No-keystoned

(rectangular cable)  
with 36 strands
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B1ApF with no-keystone Cable
(no-keystone - rectangular)

• A reasonably good cross-section mechanically

➢Collar

➢Wedge angles
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Good Field Quality
B1ApF with No-keystoned Cable

• All field harmonics small (2.7 T @ 7.3 kA)
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Good Margin (B=3.4T, T=4.6K)
B1pF with No-keystoned Cable

• Very healthy margin in cross-section @4.6 K

✓ >105% field margin, >2.5 K temperature margin 
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Peak Fields

Peak field 

enhancement

~26%

(higher)

Peak field over 2.7 T



Superconducting 
Magnet Division

B1pF & B1apF Cross-sections                  EIC IR Meeting  -Ramesh Gupta 34Sept 22, 2020

Very Good Overall Margin

Over 105% 

field margin
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Temperature Margin over 4.6 K

Over 2.5 K 

Temperature 

Margin
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Summary
➢All 2-d designs of cable magnets completed (B1pf 

and B1apF just presented were the last one)

➢All are based on the cables that can be easily 

procured 

➢Two series of designs with 36-strand cable based 

on (a) No key stone (rectangular) and (b) based 

on fully keystone for B1apF 

➢Rectangular yoke retained; can be changed

➢With all 2-d designs iterated, now we can proceed 

to 3-d (Q2pF partially performed)


