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Physical Motivation 

   

    

   

J


J


1  adJo




Io

a1 a2 

2  adJo




0

  ldB

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It’s a mathematical fact that, the divergence of a curl of a vector field is 0 
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Correcting Ampere’s law 
The Fix 
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Corrected Maxwell-Ampere’s law    
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a) Find the electric field between 
the plates as a function of time t.  

Example:  Thin wires connect to the centers of narrow, round capacitor plates. Suppose that the 
current I is constant, the radius of the capacitor is a, and the separation of the plates is w (<< a). 
Assume that the current flows out over the plates in such a way that the surface charge is 
uniform at any given time and is zero at t = 0.   
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b) Using this as an Amperian Loop, find the magnetic field between the capacitor plate. 
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a) Find the electric field between 
the plates as a function of time t.  

Example:  Thin wires connect to the centers of thin, round capacitor plates. Suppose that the 
current I is constant, the radius of the capacitor is a, and the separation of the plates is w (<< a). 
Assume that the current flows out over the plates in such a way that the surface charge is 
uniform at any given time and is zero at t = 0.   
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c) Find the current along the surface of the capacitor plate. 
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Compare Maxwell-Ampere’s Law for two, wisely-chosen surfaces bound by our Amperian loop. 
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Execise:  Current                                    flows down a long, straight, thin wire and returns along a 
thin, coaxial conducting tube of radius a. From Faraday’s Law, the electric field for the region s < 
a is  
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b) Integrate over a cross-section it pierces to find the “displacement current”. 
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Maxwell’s Laws 
Relating Fields and Sources 
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Helmholtz Theorem: if you know a vector field’s curl and divergence (and time derivative), you 
know everything 
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Helmholtz Theorem: if you know a vector field’s curl and divergence (and time derivative), you 
know everything 

Example 7.14, Problem 7.34 
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