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6.641, Electromagnetic Fields, Forces, and Motion 
Prof. Markus Zahn 

Lecture 3: Electroquasistatic and Magnetoquasistatic Fields and Boundary 
Conditions 

 
 

I. Conditions for Electroquasistatic Fields 
 

A. Order of Magnitude Estimate [Characteristic Length L, Characteristic 
time τ ] 

 
 

 
 Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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B. Estimate of Error introduced by EQS approximation  

 
 
 
 
 
 
 
 
 
 
 
 
Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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Hermann A. Haus and James R. Melcher. Used with permission. 
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If b 100m�   EQS approximation is valid. 
 

 
 
Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 

 
 

II. Conditions for Magnetoquasistatic Fields 
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Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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III. Boundary Conditions 
 

1. Gauss’ Continuity Condition 
 
 

Courtesy of Krieger Publishing. Used with permission. 
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2. Continuity of Tangential E  

Courtesy of Krieger Publishing. Used with permission. 
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Equivalent to 1 2=Φ Φ  along boundary 
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3. Normal H  
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5. Conservation of Charge Boundary Condition 
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6. Electric Field from a Sheet of Surface Charge 
 

a. Electric Field from a Line Charge 
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Another way: Gauss’ Law 
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b. Electric Field from a Sheet Charge 
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   Checking Boundary condition at y=0 
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c. Two sheets of Surface Charge (Capacitor)  
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7. Magnetic Field from a Sheet of Surface Current 

 

From a line current I 
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  Check boundary condition at y=0: 
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