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Aulas passadas
Leis de transf. (Lorentz):

V
↵
!

�
V

0
, V

1
, V

2
, V

3
�
⌘

�
V

0
,V

�

F
↵�

!

0

BBBBB@

F
00

F
01

F
02

F
03

F
10

F
11

F
12

F
13

F
20

F
21

F
22

F
23

F
30

F
31

F
32

F
33

1

CCCCCA

0

BBBBB@

V
00

V
10

V
20

V
30

1

CCCCCA
=

0

BBBBB@

� ��� 0 0

��� � 0 0

0 0 1 0

0 0 0 1

1

CCCCCA

0

BBBBB@

V
0

V
1

V
2

V
3

1

CCCCCA

V
00 = �

�
V

0
� �V

1
�

V
10 = �

�
��V

0 + V
1
�

V
20 = V

2

V
30 = V

3

V
0↵ = A

↵
�V

�

F
0↵� = A

↵
�A

�
µF

�µ =
�
AFA

T
�↵�

A
↵
�

⇣
� =

v

c
x̂

⌘
=

0

BBBBB@

� ��� 0 0

��� � 0 0

0 0 1 0

0 0 0 1

1

CCCCCA

A↵ = g↵�A
�

A
↵ = g

↵�
A�

F↵� = g↵�g�µF
�µ

F
↵� = g

↵�
g
�µ
F�µ

g↵� =

0

BBBBB@

1 0 0 0

0 �1 0 0

0 0 �1 0

0 0 0 �1

1

CCCCCA

31

Matricialmente:
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Aulas passadas
Quadri-nabla:
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Quadri-Laplaciano ou d’Alembertiano (“caixa”):
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Quadri-divergente:



Covariância da Eletrodinâmica
Unidades gaussianas:
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Força de Lorentz:

Conserv. da carga:
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Condição de Lorenz:
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A quadri-corrente
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O quadri-tensor dos campos
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Transformações de Lorentz dos campos
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Para um “boost” qualquer (b=v/c):
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Eqs. de Maxwell com fontes em forma 
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O tensor de campos dual
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Eqs. de Maxwell sem fontes em 
forma covariante
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Equações de Maxwell
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Força de Lorentz
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