
Answer on Question #73802, Physics / Electric Circuits 

 

State and explain the boundary condition for the displacement vector D at the  

boundary separating two dielectric media. 

 

Answer: 

By definition, displacement vector: 

𝐷⃗⃗ = 𝜀0𝐸⃗ + 𝑃⃗ = 𝜀𝜀0𝐸⃗  

Where: 

𝐸⃗ − 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝑓𝑖𝑒𝑙𝑑, 𝑃⃗ − 𝑝𝑜𝑙𝑎𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑣𝑒𝑐𝑡𝑜𝑟, 𝜀0 − 𝑣𝑎𝑐𝑢𝑢𝑚 𝑝𝑒𝑟𝑚𝑖𝑡𝑖𝑣𝑖𝑡𝑦, 𝜀 − 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑝𝑒𝑟𝑚𝑖𝑡𝑖𝑣𝑖𝑡𝑦 

 

Boundary conditions for a displacement vector: 

(𝐷⃗⃗ 1 − 𝐷⃗⃗ 2)𝑛⃗ = 𝜎𝑠𝑢𝑟𝑓 

Here, 𝜎𝑠𝑢𝑟𝑓 − 𝑓𝑟𝑒𝑒 𝑐ℎ𝑎𝑟𝑔𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒, 

 𝑛 − 𝑛𝑜𝑟𝑚𝑎𝑙 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝑚𝑒𝑑𝑖𝑢𝑚 1 𝑡𝑜 𝑚𝑒𝑑𝑖𝑢𝑚 2   

 

Physically, this means that on the boundary of two surfaces free charges appear. Their surface 

density is determined by the difference of displacement vectors normal projection. 

If two surfaces has equal normal projections of displacement vector, no free charges appear on 

the boundary 
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