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8.022 Lecture Notes Class 24 - 10/26/2006 

Biot-Savart Law 

• works for steady-state current 

� µ0 
� 

Id�l×r̂B(�r) = 4π r2 

� µ0 K d�a×r̂B(�r) = 4π 
·
r2 

B� (�r) = 4
µ
π 
0 Jdτ

r2
×r̂

J� is current density


- Not steady-state, since one charge flies by and then no current (I =


δ(t))


B(p) = B� (r, θ, z)Find �
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µ0 ˆ dz�

= I θR ∞
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µ0IR 2θ̂ = µ0Iθ̂
4π R2 2πR· 

I = dQ = qnL · vdt 

J� = q �v· nL · 

dI = J� dA· 
� = d ρdt� · J − 

• Tells you about conservation of charge 
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dI = J� dA� = � Jd3xV· � · �

= −dt
d ρd5xV 

B� d�l = µ0Ienclosed Ampere’s Law (for wire-nice symmetries)· 
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� d� µ0I θ̂ˆB l = 2πr dl θ· · 
µ0I � 2πr 

= 2πr 0 dl 

µ0I = 2πr 2πr 


