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Introduction to Amuneal



Industries and Technologies Supported

Å Particle and Nuclear Physics

Å Atomic Magnetometry

Å Medical Systems

Å Metrology

Å Wafer Processing Equipment

Å Microscopy

Å Aerospace and Defense

Å Astrophysics

Å Biomagnetics



Magnetic Shields of All Sizes



Common Magnetic Shielding Terms

ñThe  Beginning  Of  Wisdom  Is  To
Call Things By Their Right Namesò

. . . . Ancient Chinese Proverb



Common Magnetic Shielding Terms

ÅField Strength (H)

ÅFlux Density (B)

ÅFrequency (F)

ÅPermeability ( µ)

ÅSaturation ( Bs)

ÅAttenuation (A)



Field Strength (H)
(Oe, mOe , A/M)

Field strength 
depends on the 
intensity level of 
the source and its 
distance from the 
shield .



Flux Density (B)
(G, mG , T)

Flux density 
measures lines 
of flux per 
square 
centimeter.



Permeability ( µ=B/H)

Permeability 
measures the 
capacity of a 
material to provide 
a flux path. 



Permeability Factors

ÅManufacturersô µ data on rings, not shields

Å Flux density evenly distributed and measurable

Å Known factors: diameter, length, spacing, material 
thickness, frequency, etc.

Å Unknown factors: end caps, holes, stress, seams, 
joints, doors, furnace loading variation, material lot 
variation, etc.





B H Curves



Permeability vs. Thickness



Saturation ( Bs)

Saturation is the 
maximum level of 
magnetic flux that 
a given material 
can conduct. 



Saturation

Å Assumes high permeability (µ) material

Å Flux lines which are within 2 radii from the center of the 

shield will be pulled into the shield material

Å The shield will not saturate as long as ║▼╪◄
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Frequency (f)
Permeability @ B 40 vs. Frequency and Material Thickness

Permeability
affects the overall 
shielding factor as 
a function of 
frequency and 
material thickness .



Major Magnetic Shielding Mechanisms

ÅFlux Shunting
ï Ferromagnetic Materials

ï Function  of  Permeability

ÅEddy Currents
ïConductive Materials

ï Function of Frequency



Magnetic Shield Design Considerations

ÅMagnetic Field Intensity and Frequency

ÅMaterial Selection

ÅShield Configuration and Geometry



Common Magnetic Shielding Materials

Material Saturation Permeability (µ ) Resistivity

(Gauss) Mill Cert / Effective (µohm -cm)

Amumetal 8,000 60,000 15,000 72

Amumetal 4K* 9,000 70,000 17,500 72

ULCS/LCS          22,000 1,000 500 12

Aluminum N/A 1 1 5

Copper N/A 1 1 2

* Cryogenic application



University of Maryland
Four Layer Magnetic Shield Components for the Study of

Intrinsic Magnetic Characteristics of Superconductors



Permeability vs. Operating Temperature



Shield Configuration / Geometry

Å Shape

Å Dimensions

Å Number of Layers

Å Seams and Connections

Å End Effects






