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Now if any field & is given, it determines by (2, I) the retarded potentials
p=ce . C‘:fé"'tpydz’. S ¢ (0)]
and the advanced potentials

A r r r , "

Pi=@ic , czftpkr?:" daz’ . . . . . (1)

r
Passing to quantum-electrodynamics, we suppose the ¢ and the ¢ to be
symbols for operators (e.g. matrices). It is natural to assume that the

@; and ¢; which are characteristic functions of the nucleus y;x of the
integral equation (2, I), are commutable between each other, as well as

P r
with the ¢ and c, and that the constants c, ésatisfy the relations

r r

]:h_,"é, N ¢ V)

£ r
where ¢ is the general KRONECKER-DIRAC-symbol !!), whereas the c

between each other, and the ¢ between each other are commutable.

r

Hence any two retarded potentials as well as any two advanced
potentials are commutable; only a retarded and the corresponding advanced
potential are non-commutable. This seems a very natural result, if we
interpret our formulae in the following way: The integration over r is a
mathematical idealization of a summation over a very large but-[inite
number of elementary fields, belonging to charges situated in the walls of
the box or outside. To each “jump” belongs an ingoing and an outgoing

fleld @; and <;:7,' respectively. The field in the box is a linear12) super-

position of all these elementary fields, determined by (10), (11). The only
cause of inaccuracy in the measurements of field-components lies in the
fact that an in- and an outgoing field, belonging to one single “jump”,
are not commeasurable. This is plausible, as a measurement of the ingoing
field would disturb the jump and therefore the outgoing f[ield. Finally we
see from (9) that the quantity y,ywhich lies at the bottom of metric is deter-
mined by the elementary [ields, though not as a mean value (as was
predicted in 1) but as a sum.

1) P. JoRDAN, Ueber eine neue Begriindung der Quantenmechanik, I. ZS. f. Ph. 40
(1926), 809—839, II ibidem 44 (1927), 1—25.
12) At least approximately, i.e. at a sufficiently large distance from the walls of the box.
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If now the stationary waves are defined by (8) we find at once by
substitution of (10, 11, 12):

[lpi. (Pk’] = |:C(;7i — @; é, C‘;k’ — @k é:l = [‘PIC' C'pk’] -
_ [(p we] :-[é,c] (,,,, ;)k,—gvk,qz.-):

hc r r hc
=—F|eor—ox o :—i’(?ik’—'?’k’i)r

which is equation (5).
As the coordinates &%, & of the world-points P, P’ are independent
variables, we find by differentiation with respect to &/ and alternation:

h
[Fij, pu] = C(Za[,y,-],,/—ZB[,ylka]]) v e o1+ U3

i
and by repeating this process with respect to &':

h
[F.;, Fur]l == (404 0w 79— 40w 0uvmg) - - - (14)

i

i.e. equation (6).

§ 3. Metrical specialisation.
Taking

* 1
}’U/:-—mé(ct—ct/—t)ng, e e e s e s (15)

where 0 (x) is DIRAC's function, and splitting up (5) into space and time
we get:

* * - * h /!
[Aes Av] =[Ay, Ay] =[A, Av] = —[g. 9] = TC A (P, P), (16)
all other combinations being commutable. Here

JAN (P,P’)i-‘l—:'—t {6 (ct—ct —r)— 38 (cf —ct—1)},
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is the so-called relativistic delta-function. In the same way we get from
(6) (or also from (16) by differentiation):

B B2 =5 (3 g~ dgar) B PP
[E,.Ey,]i_”T_ca%aiy,A(p'pl)

[B., B.] = + hc(%az,+£a%,)A(P p) .
[B,,,B,,,];_’E(%az, AP, P)

[E. By] = — ’{f%;ta‘z A (P, P)

[E., B+]1=0.

All other commutability-relations are obtained by permuting the coordi-
nates and the two world-points.

The relations (17) are entirely equivalent with those which are usually
given, with the only exception that usually [B., B+] is taken to be equal
to [E., E+]. Now it is easily seen that indeed the expressions for these
commutators are equal, as we have

( 62 62 62

T 0x0x’ Oyody Ozbz'+c2 Otat)A(p Fi=e .

Hence we see that from the metrical standpoint the relations (17) are
equivalent with the usual ones. From our point of view, however, (17)
or rather (6) must be considered as the preferable form which only in
the special case of COULOMB-potentials leads to [E., E+]= [B., B«], etc.



