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where massI  is the current (coulombs per sec, NOT particles per second) carried by mass, often 
by the flux of charged particles. 

So 

 ( )

maxwell

0 mass 00
t

m ε

 
 ∂

∇ ⋅ ∇× = =∇ ⋅ + 
∂  

 

I

EB I

((+((

  (2) 

 maxwell mass 0Maxwell Current is 
t

ε ∂
= +

∂
EI I   (3) 

 

 maxwell mass 0 0
t

ε ∂ ∇ ⋅ = ∇ ⋅ + = ∂ 
EI I   (4) 

 

Thus the “Maxwell Current” is conserved. Everywhere. Everytime. Inside atoms. 
Between stars. Most importantly for us, it is conserved in liquids and ionic solutions everywhere. 

It must be conserved in Molecular Dynamics. 
 


