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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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(on the road to general solutions for E and B) 
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Corresponding Relations between Potentials 
(on the road to general solutions for E and B) 
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Corresponding Relations between Potentials 
(on the road to general solutions for E and B) 
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Corresponding Relations between Potentials 
(on the road to general solutions for E and B) 
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Corresponding Relations between Potentials 
(on the road to general solutions for E and B) 

We want to solve for V and A given 
Lorentz Gauge 
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Example like Ex. 10.1 ?  Time varying Dipole 
Observation 
location 
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Side Note: Lorentz Force Law in Potential Form  
(revisited now that we buy                  ) 
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Consider your “system” a particle interacting with electric and magnetic fields  
(really interacting with other charges via their electric and magnetic fields) 
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Finding Vector Potential 

Charged particle outside a disappearing solenoid 
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Continuous Source Distribution  
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Continuous Source Distribution  
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Continuous Source Distribution  

Example:  find the Vector potential for a wire carrying a linearly growing current. 
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As time goes on, observer becomes aware of more 
and more of wire starting to carry current.  At any 
time, some morsels are just too far away to 
contribute.  Limits should reflect that. 
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Defined piecewise 
through time 
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Continuous Source Distribution  

Example:  find the Vector potential for a wire carrying a linearly growing current. 
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through time 
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Continuous Source Distribution  

Example:  What are B and E? 
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A bit of math later: 
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Example:  What are B and E? 
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Exercise:  find the Vector potential for a wire that momentarily had a burst of current. 
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Defined piecewise 
through time 

So, at some time, tb, the current will blink on and off again.  The 
observer will first notice the middle blink, then just either side of 
the middle, then a little further out,… 
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We could rephrase the delta function as being a 
spike at these two locations, or we could observe 
the integral is ‘even’ and then wave our hands 
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Continuous Source Distribution  
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http://web.mit.edu/viz/spin/  choose slow spin up – time evolving magnetic field for a 
sphere of charge spinning up 

Charged sphere spinning up from rest  

http://web.mit.edu/viz/spin/
http://web.mit.edu/viz/spin/visualizations/movies/sphereCreate.avi
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