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- Superferricmagnets
- What are they Why use them?

- Selected examples
-HE physics, precision experiments,

- High Order correctors, the firssuperferric magnets in LHC
- \WWhy superferric?

- How they are designed and built
- Do they perform?

- How can we usesuperferricmagnetsin future
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Oversimplification
Zero field crossing
Add one tesla to the pole field

ARMCQO is a trade mark by AK Steel International B.V.
PURE IRON 99.85% |lonnpourities

- Lowmechanicalpropertieswrt low carbonsteel 18 _
- Excellent magnetic proper‘[ies (Zero CrOSSing) 1.6 - ARMCO Pure Iron after Recrystallization Anneal/Magnetic Anneal
- Sensitive to impurities and deformation (machining) 1.4

- Improved resistance against corrosion and oxidatior* -

In comparison to normal steels  Graok 4 = 10 0.02 Wit C 0.2wt% C
: - y Max. B
- Good cold forming capability Compasition | pnalysis % & 0 -
] ] Carbon ©)| 0.010 o= 0.6 4
- ldeally suitable for welding Manganess (M) | 0.060
] _ Phosphorus ()1 0.005 0.4 —
- Smalldeformation with temperaturesur s)| o0.003
Nitrogen o | 0.005 0.2 =
Copper (Cuy| 0.030
0.0 T T T T | I
Cobalt Loy 0.005 0 200 400 600 800 1000 1200
Tin (Sn) 000 Magnetic Field Strength, A/m

By AK Steel International B.V.
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QO Whysuperferricmagnets INFN
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The CERN Accelerator School

Superferricdesignis Tworegimes
characterizedby a close Ferric B<M p-o
couplingof the superconducting - S _
coll to theiron flux return of the Reliable Superferric  B>M p=1
manget

Theshape of the fieldis highly

. . Twodifferent optimizations
iInfluenced by theiron geometry

A Tradeofffor field quality

Superferric at different fields
Magnet A Single regime use

Inexpensive

F.R.Husonet al. IEEEr. OnNuclearScience, 325 (1985)
F.R.Husonet al. Particle Accelerators, 28 pp213218 (1990)
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W. Xieet al., IEEETr. InMagneticsVOL. MA&3, NO. 2 (1987) FIGURE 2 Calculated current programming
F.R.Husonet al. Particle Accelerators 28 pp213-218 (1990) FIGURE 1 Cross-sectlon of two-mede superferric magnet. of the two coil segments.
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