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~ The momentum balance of Dirac-like electrodynamics
is established in Da Silveira’s notation.

The notation of De Silveira [1] obviously is of
great heuristic importance. In establishing the Max-
well-Dirac isomorphy, for instance, it avoids the
artifice [2, (6)] and, in addition, brings about the
Darwin relation [2, (7)] automatically. Therefore we
want to investigate how the momentum balance [4,
(11)] is represented in Da Silveira’s formalism.

According to De Silveira we may put the Dirac-
like electrodynamics [2, (5)] into the form
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The wavefunction now is a matrix with four rows
and two columns:
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where [2, (7)) is represented by the first column.

In order to obtain the energy relations we repeat
the procedure leading to [3, (5)]. For this we take
(5) and its hermitian conjugate. They read explicitly

| Gl
y-{V‘P}+—-‘,',((—EP')=0. 7
¢ or
k ]a k
(Vipke) - r+— — ¥ p.=0, (8)
ot
where ¥*¢ has the form
Yk =[~i(a - E), (s - H¥)] ©9)
B —iE% —i(EY-iE%) HY HY-iH%
| —i(E¥+iE%) iE% H¥+iHY —H*

Multiplication of (7) by ¥*¢ from the left, (8) by ¥
from the righl and subsequent addition yields
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With the help of the two relations
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we get
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Thus (10) becomes
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The first two terms in curly brackets vanish for any
charge-free electrodynamics according to [3, (1)]
Using [4, (5)] and [4, (6)] the remainder can be put
into the form

(V=divT)-a=0, (18)
or more generally
V+divT=0, (19)

in agreement with [4, (11)].

The above derivation of the momentum balance
suggests, among others, that the structure of Dirac-
like electrodynamics is closely related to the Pauli
matrices.
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