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Divergence and Curl of B

The Biot-Savart law for the general case of a volume curren

_> [(1) X 7
B(r)=&j]( )2 dt’
41T 7t

®(x,y,2

This formula gives the magnetic field at a point

r = (x,y,z) in terms of an integral over the current distribution J(x', y',z")
(Fig)

Here B is a function of (x,y,2)

] is the function of (x/, y',z")

dt' = dx'dy'dz’
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Divergence and Curl of B

The integration is over the primed coordinates; the divergence and the curl
are to be taken with respect to the unprimed coordinates.

Applying the divergence to above equation we obtain
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Using the Productrule V.(AxB)=B-(VxA)—A-(V xB),
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But ¥ x/ =0

Becausefdoes not depend on the unprimed variables (x,y,z)
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Divergence and Curl of B

Applying curl to equation 5.45
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Divergence and Curl of B
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The first term involves the divergence

A\

= 7 3( .~ - - 7
V'ﬁ =4nd°(»)  And r=r—1

L 7 N
—> V'ﬁ=4n5 7 =1

The second term integrates to zero, as we’ll see in the next slides.
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Divergence and Curl of B

Which confirms that above equation is not restricted to straight line current
but hold quite generally in magnetostatics.



Divergence and Curl of B

Now we prove the 2" term of equation 5.50 is equal to zero
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Divergence and Curl of B
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Herefis the volume current density and its surface integral is equal to zero.

j(fﬁ)—df — 0



