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Overview
➢ Q2pF mechanical design would benefit from wider collar. This 

will, however, reduce the transfer function and the quench field.

➢ Impact of increasing collar thickness on the loss in transfer 

function and loss in quench margin evaluated to see if this is ok. 

➢ There are other changes in the yoke – notch at yoke inner radius 

and holes for tie rods. These will have impact on field quality. 

Impact evaluated on the field harmonics.



Superconducting 
Magnet Division

Q2pF Design Iteration             EIC IR Meeting         -Ramesh Gupta 3May 18, 2021

Iron Yoke- June 2020 Design 

OPERA

Collar width = 20 mm 

Yoke: ir = 201 mm; or = 550 mm

Hole@ x = 366.8 mm to 423 mm 

Radius of e-beam hole = 75 mm

Current for 36 T/m: 7510 A

ROXIE
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Original Design Field Margin at 4.6 K 

Margin across the coil: 

Minimum 28% on the 

loadline at 36 T/m @4.6 K

• Current for 36 T/m: 7.51 kA

• Peak Field: 5.85 Tesla

• Margin at 4.6 K: 28%

Computed margin 

at 4.2 K : 32%

Field in coil at 36 T/m
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Temperature Margin 
Over Different Blocks at 4.6 K 
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Field Harmonics in Q2pF (6/20 model)

Field quality in 6/20 design

(collar width ~20 mm, no 

holes for tie rod, no notch) 

(all harmonics <1 unit) 
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Yoke modified for tie rods and notch
(New model : May 2021)

Harmonics with the same coil

(collar width ~20 mm, holes in 

yoke for tie rods and notch) 
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Yoke modified for tie rods and notch
OPERA Model (May 2021)

Collar width: ~20 mm
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Field in the electron beam region (6/20)
Yoke OR = 550 mm, Hole@366.8 mm

Horizontal Axis

Vertical Axis

Such small fields in the hole 

can be shielded with the 

techniques developed
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Field in the electron beam region (6/20) 
Yoke OR = 550 mm, Hole@366.8 mm

Horizontal Axis

Vertical Axis

Such small fields in the 

hole can be shielded with 

the techniques developed
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Yoke modified for tie rods and notch 
Coil modified for field quality (5/21)

Harmonics with the iterated coil

(collar width ~20 mm, holes in 

yoke for tie rods and notch) 

(all harmonics now <1 unit, 

b1, a small dipole component at 

high field; it will go away once 

symmetric holes are put)
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Evaluation of the Impact of

Increasing the Collar Width
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New Iron Yoke: May 2021 Design 

Yoke: ir = 211 mm 

Yoke or = 550 mm

Holes in yoke for tie rods

Notch at yoke inner radius

➢ Collar width: ~30 mm

36 T/m at 7.78 kA

ROXIE
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New Design: Collar 30 mm (May 2021) 
Field Margin at 4.6 K 

Margin across the coil: 

Minimum 27% on the 

loadline at 36 T/m @4.6 K

• Current for 36 T/m: 7.78 kA

• Peak Field: 5.85 Tesla

• Margin at 4.6 K: 27%

Reduction in margin: ~1% 

from increase in collar width 

by 10 mm (this should be ok)

Field in coil blocks 

at 36 T/m
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Temperature Margin (5/21) 
Over Different Blocks at 4.6 K 

Reduction in temperature 

margin: 0.035 K from the 

increase in collar width 

(this should be ok)
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Yoke modified for tie rods and notch
(New model : May 2021)

Harmonics with the same coil

(collar width ~30 mm, holes in 

yoke for tie rods and notch)

Margin is ok but the field 

quality is no longer good.

➢ This can be easily fixed by 

iterating the coil x-section
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Yoke modified for tie rods and notch 
Coil modified for field quality (5/21)

Harmonics with the iterated coil

(collar width ~30 mm, holes in 

yoke for tie rods and notch) 

(harmonics now <1 unit, 

b1, a small dipole component at 

high field; it will go away once 

symmetric holes are put)
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Other cases

Also examined cases for the collar width of

~25 mm and 40 mm 

(not presented here)
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Summary
➢ Impact of increasing collar thickness on the field margin 

evaluated. This should be acceptable.

➢ Other changes in the yoke, like notch at the yoke inner radius 

and holes in the yoke for tie rods also evaluated for the impact on 

field harmonics. There is a significant (not large) change in field 

harmonics due to these changes.

➢ An iteration in coil cross-section can take care of that.

➢ Additional holes in yoke will be needed to keep low unallowed 

harmonics. Field in the hole for path of e-beam can be kept low.

➢ These changes in the coil and yoke design should not have any 

appreciable impact on the structure analysis of the magnet.

➢ However, the final iteration, including the end design, should be 

carried out after the magnet parameters are fixed.

➢ Detailed engineering design should be carried out after that.
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Field in the electron beam region (1)
Yoke OR = 550 mm, Hole@366.8 mm

mailto:Hole@366.8


Superconducting 
Magnet Division

Q2pF Design Iteration             EIC IR Meeting         -Ramesh Gupta 21May 18, 2021

Hole Positions in the 2-d Yoke 

@x=366.8 mm
@x=423 mm


