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Recently, F. Crawford [1) wrote an interesting paper on Galilean electrody

: _ -...........--.. namics. There is however one point which needs clarification. In Ref.[1) thet : 1- t""",lonnation rules lor the electromagnetic fields it and jj in the GllIilean limit 

L --~" 
were found to have the following form 

l ........ .......-rt:-.~ ........-. 

where vis the relative velocity of the reference frames S and S' in which the fields 

(E, B) and (E', B') are defined. As pointed out in Ref.[2], these transformation 
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ii' = iI- v (3) 

and therefore cannot be accepted as correct transformation roles. 

Ref.[2] shows that Galilean covariant electrodynamics is internally consistent 

in two cases only. The first, called the low velocity electric limit of electrodynamics, 

has 

E~ =Ee (4) 

B~ =Be - eollo vX Ee (5) 

The second case, called the. low velocity magnetic limit of electrodynamics, has 

E'". = Em + V X. Em (6) 

B'". = Bm (7) 
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O"e cannot have (1) a..,d (2) simultaneously. While Re£.[1] imposes an important 

limitation that the transformation rules (1) and (2) are valid only up to temlS of 

first order in ~, the limitation nei~her follows from the derivation nor helps to save 
c 

the transt'ormation nIles. The transformation rules were derived from that of the 

Lorentz force, which in the Newtonian case ill 

F'=1 (8) 

But in a Galilean covariant physics (8) is valid for all velocities. Of course, the 

physiea1 domain 0.' applicability of (8) is restricted to small velocities but this fact 

is not built into the fonna1ism and cannot be built in the framework of Galilean 

physics. On the other, hand, the magnetic field Bin (1) may be ( and in Ref,[1] it 

iSj flee eqlJ.~7) and (22) of Ref. [1] ) of the order of ~ and according to the limitation 
c 

made it IJhould be omitted from (1). We arrive therefore to (4) and (5). 
. . 

The source of the inconsistency apparet.ltly lies in the assumptions of Ref.[t]. 

Rule (l) w;" derived from the usual assumption of electrodynamics. Repeating 

this rule twice with two different·velocities we can see that we must add to it the 

rule (7) IWd not (2). On the other hand the rule (2) followed from the a88umption 

that in addition to electric charges q. there exiat magnetic chargea 9m which at 

relJt exert the "magnetic Lorentz force" 

F=qB (9) 

In spite of the wide use of this exprcssion it is an incorrect &8aumption. The 

electromagnetic' fields E and B' are operationally defined through the Lorentz 

force 

F= q. ( E+J. x B) (10) 

3 

and have only to do with electric charges. They describe the action of the elec


tromagnetic fields solely on the electric charges, not on magnetic ones. The use
 

of (9) is a far' going extrapolation and the Crawford paper shows that it is indeed
 

inconsistent with other parts of electrodynamics.
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