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QuickField for Electromagnetic
Shielding Applications

* Shielding curves for conducting and permeable (iron)
enclosures

Highly permeable (mumetal) shields
“ axial and transverse fields

Superconducting shields
“ axial and transverse fields

Combination superconducting and mumetal shields
* Magnetically shielded rooms

“ Single layer (copper)

* Multi layer (copper + mumetal)

“ Doors and outlets

* Electromagnetic pulses

* Containing stray magnetic fields



Highly permeable magnetic shields

Mumetal is a nickel-iron alloy with composition (~¥75% nickel, ~ 15% iron, plus
copper and molybdenum) relative permeability i ranges between 10* - 10°




Superconducting magnetic shields

“ Zero electrical resistivity below a critical transition temperature

“ External magnetic fields are expelled from superconductors
(Meissner effect).



http://upload.wikimedia.org/wikipedia/commons/4/44/Levitation_of_a_magnet_on_top_of_a_superconductor_2.jpg

Superconducting magnetic shields

Type I superconductor
Type II superconductor



http://upload.wikimedia.org/wikipedia/commons/4/46/Magnetisation_and_superconductors.png

Superconducting ring shields
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Comparing Transverse and Longitudinal Shielding
Factors for Permeable and Superconducting Tubes

Field attenuation along the axis of a superconducting tube
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Field attenuation along the axis of a highly permeable tube
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Superconducting Shields for
Biomagnetic Measurements

NIMH 275 channel whole —head SQUID magnetometer system (CTF MEG system),
recording neuromagnetic signals with spatial and temporal resolution.



http://upload.wikimedia.org/wikipedia/commons/2/28/Meg21.jpg

Signal to Noise Improvement
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S N Rwith shield
SNR

SNIR =

without shield




Magnetically Shielded Rooms

A room shielded from electromagnetic field (higher frequencies) in Wolfson
Centre for Magnetics


http://upload.wikimedia.org/wikipedia/commons/1/11/WCM_shielded_room.jpg

Lightning Simulations

Cho, M., and M. J. Rycroft (1998), Computer simulation of the electric
field structure and optical emission from cloud top to the ionosphere,
J. Atmos. Sol. Terr. Phys., 60, 871-888.

Temporal-spatial modeling of electron density enhancement
due to successive lichtning strokes

Ermn H. Lu}-‘,' Craig J. Rudger,: Robert H. Holzworth,” Mengu Cho.?

and Jeremy N. Thomas™

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, AOOE59, 2010
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Starfish prime — atmospheric nuclear
test 1962


http://upload.wikimedia.org/wikipedia/commons/d/d3/EMP_mechanism.GIF

Electromagnetic Pulse (EMP)

high altitude (few hundred km) nuclear detonation

Pulse
component

El <1 s Electrons from gamma ionized
peak - 5 ns atoms in upper atmosphere are
% max -200 ns  deviated by Earth’s B-field

E2 1us<1s Scattered gamma rays produced
by neutrons

E3 10-100s Restoration of Earth’s B-field
displaced by nuclear blast (similar
to solar flair induced geomagnetic
storm)
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