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Basic Parameters of the current Q1ApF Design

Parameters used in the current design:

• Gradient: 72.6 T/m (revised from pCDR, current ~75 T/m)

• Physical Length: 1.48 m

• Coil inner radius: 71 mm

• Estimated effective length: 1.48 - 0.071 = ~1.4 m

• Estimated gradient in body: 75*1.48/1.4 = ~79.3 T/m

• Cable: 15 mm 

➢ LHC inner type

➢ Also used in B1pF/B1ApF

• Cu/SC: 1.6

• Temperature: 2 K
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Parameters from pCDR:

(not fixed, depends on Q1BpF)
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Optimization of Coil Geometry (pictorial)
➢ Angle for poles for collars, two layers, wedges, gap at midplane (+/- 0.25 mm)
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Optimization of Coil Geometry – ROXIE Input
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Input to coil geometry
Cable 

parameters

Midplane half-gap = 0.25 mm (both layers)
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Quench Margin in the X-section of the Q1ApF @2K

5

➢ Operational margin = 100/64.4 = >55%

Recall 75 T/m meant and estimated integral of 

79.3 T/m. We have a healthy margin

Should be able to operate @80 T/m  

(~84.6 T/m in body), with a good margin 



Magnet Division Ramesh Gupta                Q1ApF Cross-section Study for 2K Operation                 May 23, 2022

Quench Margin in the Current X-section of the Q1ApF

Peak Field Enhancement

• Field gradient = 79.8 T/m (@10kA)

• Coil Radius = 71 mm

• Computed midplane field at coil 

radius = 0.071 * 79.83 = 5.668 T

• Peak field enhancement = 

6.396/5.668 = 12.8%
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Making outer layer smaller than inner 

layer reduces peak field significantly
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Quench Margin in the Current X-section of the Q1ApF at 2 K
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Field Quality (Geometric Harmonics @2kA)
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➢All geometric harmonics are small

GOAL: Obtain low field harmonics in a geometry which is good mechanically 

Note: Above plot is at 10 kA

Field quality at 2kA
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Saturation-induced Harmonics
(examine the impact of non-liner properties of iron at high fields)

Current nominal operating range of EIC (Holger Witte): 41 GeV to 275 GeV

Minimum to Maximum Ratio: 1 to 6.7; Maximum current: ~10 kA 

(Note: Optimization of yoke with holes, and onion ring, etc. not done yet)
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Field quality in operating range (saturation-induced harmonics)
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Allowed harmonics

Design current 

is ~10 kA
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Field quality in operating range (saturation-induced harmonics)
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Non-allowed harmonics

Design current 

is ~10 kA

Note: difference in field between left and right at the midplane of yoke
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