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Propriedades de transformação 
dos campos eletromagnéticos

(x1,x2) ou (x’1, x’2)

Rotações:





Definição de vetores, escalares, 
tensores





Campos escalares, vetoriais, 
tensoriais

E(x,y,z,t)



O operador nabla



Vetores, escalares e tensores axiais







Reversão temporal



Classificação das quantidades eletromagnéticas 
segundo suas propriedades de transformação





5.1 The Lorentz Force Law 211

Battery Battery

(a) Currents in opposite
     directions repel.

(b) Currents in same
      directions attract.
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FIGURE 5.2

Whatever force accounts for the attraction of parallel currents and the repulsion
of antiparallel ones is not electrostatic in nature. It is our first encounter with a
magnetic force. Whereas a stationary charge produces only an electric field E in
the space around it, a moving charge generates, in addition, a magnetic field B.
In fact, magnetic fields are a lot easier to detect, in practice—all you need is a
Boy Scout compass. How these devices work is irrelevant at the moment; it is
enough to know that the needle points in the direction of the local magnetic field.
Ordinarily, this means north, in response to the earth’s magnetic field, but in the
laboratory, where typical fields may be hundreds of times stronger than that, the
compass indicates the direction of whatever magnetic field is present.
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ofantiparallelonesisnotelectrostaticinnature.Itisourfirstencounterwitha
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Reversão temporal troca o sentido da corrente e, por isso, 
o sentido do campo magnético.






