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Taking the curl, we obtain
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Now the term in brackets is given by
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Now, if the second term is zero we are done. The integral in the second term becomesZ
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Assuming that the currents are localized, the surface integral vanishes. For static fields,
the divergence of current is zero. Equation 1 therefore becomes

∇×~B = µ0~j
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Had the field not been static, the divergence of current would be related to∂ρ
/

∂t.
However, this does not lead to the generalized Ampere’s Law, since the Biot Savart
Law itself is invalid for time varying fields. That law assumes that a current at~r ′ at
time t creates a magnetic field at another point~r at the same time. Just like Coulomb’s
law, this violates relativity and we need to modify things to take care of time varying
fields.
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