
Magnetic coils

A small coil of area A with N windings measure
time varying magnetic field B.

Voltage induce in one coil winding:
Ui =

∮
l E · d l

Kelvin-Stokes theorem transforms closed
boundary curve integral

∮
l E · d l into

”circulations of the fields”:
∫∫

S ∇× E · dS
From Faraday law ∇× E = −∂B/∂t the
induced voltage Ui = −

∫∫
S ∂B/∂t · S

Considering constant surface S ⊥ B: Ui = SḂ

N windings of the coil generate U = NSḂ

Leads should be twisted to minimize external S .

Raw signal should be integrated numerically or
electrically to get real signal B.
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