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Aulas passadas
Magnestostática em meios materiais
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Um corpo com magnetização M é equivalente a 
distribuições de correntes de volume e superfície:
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Separamos as correntes em ligadas e livres 
(o resto):
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Definimos o campo H:
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Leis da magnetostática em meios materiais:
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Se o meio é linear e isotrópico:
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Exemplo 6.3: solenoide infinito 
com cilindro dentro

286 Chapter 6 Magnetic Fields in Matter

Example 6.3. An infinite solenoid (n turns per unit length, current I ) is filled
with linear material of susceptibility χm . Find the magnetic field inside the
solenoid.

φ

z

FIGURE 6.22

Solution
Since B is due in part to bound currents (which we don’t yet know), we cannot
compute it directly. However, this is one of those symmetrical cases in which we
can get H from the free current alone, using Ampère’s law in the form of Eq. 6.20:

H = nI ẑ

(Fig. 6.22). According to Eq. 6.31, then,

B = µ0(1 + χm)nI ẑ.

If the medium is paramagnetic, the field is slightly enhanced; if it’s diamagnetic,
the field is somewhat reduced. This reflects the fact that the bound surface current

Kb = M × n̂ = χm(H × n̂) = χmnI φ̂

is in the same direction as I , in the former case (χm > 0), and opposite in the
latter (χm < 0).

You might suppose that linear media escape the defect in the parallel between
B and H: since M and H are now proportional to B, does it not follow that
their divergence, like B’s, must always vanish? Unfortunately, it does not;10 at
the boundary between two materials of different permeability, the divergence of
M can actually be infinite. For instance, at the end of a cylinder of linear para-
magnetic material, M is zero on one side but not on the other. For the “Gaussian
pillbox” shown in Fig. 6.23,

∮
M · da "= 0, and hence, by the divergence theorem,

∇ · M cannot vanish everywhere within it.

10Formally, ∇ · H = ∇ ·
(
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)
, so H is not divergenceless (in

general) at points where µ is changing.





Problema 6.10



Campo de um toroide magnetizado
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Derivação alternativa





Campo do pequeno segmento de toro
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