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ELECTRIC MAGNETIC 
  
Statics Statics 
1.  𝑞 𝜆𝑑𝑙 
 𝑞 𝜎𝑑𝑎 
 𝑞 𝜌𝑑𝜏 

1.  𝐼 𝐾 𝑑𝑙 
 𝐼 𝐉 ∙ 𝑑𝐚 

2.  𝐅  2.  No easy parallel for magnetic field 
 

3.  𝐅 𝑄𝐄 3.  𝐅 𝑄 𝐯 𝐁  

4.  𝐄 𝐫 ∑   
 

 𝐄 𝐫
𝐫  

𝑑𝑙  

 𝐄 𝐫
𝐫  

𝑑𝑎  

 𝐄 𝐫
𝐫  

𝑑𝜏  

 

4.   

 𝐁 𝐫   𝐥
𝟑  

 𝐁 𝐫  
𝐊 𝐫

 𝑑𝑎′ 

 𝐁 𝐫  
𝐉 𝐫

𝑑𝜏     

 

5.  ∇ ⋅ 𝐄  5.  ∇ ⋅ 𝐁 0 

6.  Φ 𝐄 ⋅ 𝑑𝐚 6.  Φ 𝐁 ⋅ 𝑑𝐚 

7.  ∮ 𝐄 ⋅ 𝑑𝐚  7.  ∮𝐁 ⋅ 𝑑𝐥 𝜇 𝐼  

8.  ∇ 𝐄 0   (this gets modified below) 8.  ∇ 𝐁 𝜇 𝐉    (this gets modified below) 
9.  𝐄 ∇𝑉  (this gets modified in Phys 442) 9.  𝐁 ∇ 𝐀,  ∇ ⋅ 𝐀 0  (Coulomb gauge) 
10.  𝑉 𝐫 𝐄 ⋅ 𝑑𝐥

𝐫
𝐫𝐞𝐟   10.  No direct parallel for the magnetic field 

11.  𝑉 𝐫 ∑  
 

 𝑉 𝐫
𝐫
𝑑𝑙  

 𝑉 𝐫
𝐫
𝑑𝑎′ 

 𝑉 𝐫
𝐫
𝑑𝜏  

 

11.   

 𝐀 𝐫   𝑑𝐥  

 𝐀 𝐫
𝐊 𝐫

 𝑑𝑎  

 𝐀 𝐫 𝐉 𝐫   𝑑𝜏  

12.  𝑈  ∑ 𝑞 𝑉 𝐫  

 𝑈  𝜌 𝐫 𝑉 𝐫 𝑑𝜏′ 

 𝑈 𝐸 𝑑𝜏 

12.   

 𝑈  𝐉 𝐫 ⋅ 𝐀 𝐫 𝑑𝜏′ 

 𝑈 𝐵 𝑑𝜏 

13.  𝐶  13.  𝐿  

14.  𝑈    14.  𝑈 𝐿𝐼  

15.  𝐸 𝐸  15.  𝐵 𝐵  

16.  𝐄∥ 𝐄∥  16.  𝐁∥ 𝐁∥ 𝜇 𝐊 𝐧  



17.  𝑉 𝑉  17.  𝐀 𝐀  
18.  ∇ 𝑉  18.  ∇ 𝐀 𝜇 𝐉 
19.  𝑉 𝐫

∑ 𝑟 𝑃 cos𝜃′ 𝜌 𝐫 𝑑𝜏  
19.  𝐀 𝐫 ∑ ∮ 𝑟 𝑃 cos𝜃 𝑑𝐥  

  
Materials Materials 
20.  𝐩 ∑ 𝐫 𝑞  
 𝐩 𝐫 𝜌 𝐫 𝑑𝜏  

20.   
 𝐦 𝐼 𝑑𝐚 𝐼𝐚 

21.  𝑉 𝐩⋅𝐫
 21.  𝐀 𝐦 𝐫

𝒓𝟐
 

22.  𝐄 𝑟,𝜃 2cos𝜃𝐫 sin𝜃𝛉  22.  𝐁 𝑟,𝜃 2cos𝜃𝐫 sin𝜃𝛉   

23.  𝛕 𝐩 𝐄    (τ = torque here, not volume) 23.  𝛕 𝐦 𝐁 
24.  𝐅 𝐩 ⋅ ∇ 𝐄 ∇ 𝐩 ⋅ 𝐄  24.  𝐅 ∇ 𝐦 ⋅ 𝐁  
25.  𝑈 𝐩 ⋅ 𝐄 25.  𝑈 𝐦 ⋅ 𝐁 
26.  𝐏  electric dipole moment per unit volume 
 𝐩 𝐏 𝐫 𝑑𝜏  

26.  𝐌  magnetic dipole moment per unit vol. 
 𝐦 𝐌 𝐫 𝑑𝜏  

27. 𝑉 .
𝐏 𝐫 ⋅ 

𝑑𝜏′ 27. 𝐀 .
𝐌 𝐫  

𝑑𝜏′ 

28.  𝜎 𝐏 ⋅ 𝐧 28.  𝐉𝐛 ∇ 𝐌 
29.  𝜌 ∇ ⋅ 𝐏 29.  𝐊𝐛 𝐌 𝐧 
30.  𝐏 𝜀 𝜒 𝐄 30.  𝐌 𝜒 𝐇 
31.  𝐃 𝜀 𝐄 𝐏 31.  𝐇 𝐁/𝜇  –𝐌 

32.  ∇ ⋅ 𝐃 𝜌  32.  ∇ ⋅ 𝐁 0  (still) 

33.  𝐃 𝜀𝐄 𝜀 𝜀 𝐄 33.  𝐇 𝐁/𝜇 𝐁/ 𝜇 𝜇  
34.  ∮𝐃 ⋅ 𝑑𝐚 𝑞 ,  34.  ∮𝐇 ⋅ 𝑑𝐥 𝐼 ,  
35.  𝜀 1 𝜒  35.  𝜇 1 𝜒  

36.  𝑈 𝐃 ⋅ 𝐄 𝑑𝜏 36.  𝑈 𝐇 ⋅ 𝐁 𝑑𝜏 

37.  𝐷 𝐷 𝜎  37.  𝐇 ∥ 𝐇 ∥ 𝐊 𝐧 
  
Dynamics Dynamics 

38. ∇ ⋅ 𝐉 𝜕𝜌
∂𝑡  38. ∇ ⋅ 𝐉 𝜕𝜌

∂𝑡  (same equation as in left hand 

column; connects charge to current) 

39. ∇ 𝐄
𝐁

 39. ∇ 𝐁 𝜇 𝐉 𝜇 𝜀  
𝐄

 

40. ∇ 𝐄
𝐁

  (unchanged for 

materials) 

40. ∇ 𝐇 𝐉
𝐃

 

 
 


