PERIAT / Special formalism of the Maxwell tensor 

 Consequences: Analyze with the Theory of Spinors  / 25 June 2005 


1. Purpose of this section: 

As logical consequence of previous sections, let us now suppose that [(4)((rot (4)A)] is a rotation matrix and that [(0] is a spinor. We should theoretically can write [42; page 147; section 174; (9)]: 

½. [(4)((rot (4)A)]. [(0] = [d]. [(0] – [D]. [(0] 






(1)

As we have demonstrated that: 
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 = ½. {[(0], [(4)((rot (4)A)]} 






(2)

we should try to calculate: 

½. {[(0], [(4)((rot (4)A)]} = ([d]. [(0] – [D]. [(0])t – ([d]. [(0] – [D]. [(0]) = 



(3)

and verify that the right hand term in (3) owns the formalism of the Maxwell’s EM field tensor. 

2. Looking for a common family of matrices: 

Because calculations promise to be complicated, let us at least try to find a common formalism between all matrices involved in the calculation that we want to do. Note that [(4)((rot (4)A)] and [(0] have the same kind of formalism; indeed: 
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(4)
is of the following type: 
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(5)

and [(0] obviously too if we remark that: 

1°) scalar = 1 










(6)

2°) ordinary vector = 0 









(7)

3°) (3-3) square matrix = - I3 








(8) 

The [d] and [D] matrices arise from the Theory of Spinors (E. Cartan) and fundamentally own both another type of formalism which is connected with the local fundamental form. Spontaneous thoughts are leading to ask if the [d] and [D] matrices could, with some precisions, also be written under a similar formalism than (3). So we test the following proposition that is in fact an extension of the generic formulation (3) to the set of complex numbers: 
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Where ordinary vector means vector element of a 3D vector space; complex vector means with complex components. 

Let us call C4-4 the set of all such (4-4) square matrices built on 
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. It is absolutely not complicated to verify that (4)((rot (4)A), [(0] are also elements of C4-4. Concerning the problematic matrix [D] one must have the following identifications: 

1°) scalar = 0 










(10)

2°) (3-3) square matrix with elements in 
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is:     


[image: image7.wmf]3412

34

12

0D + (1/c). D-D + i. D

D - (1/c). D00

-D - i. D00

éù

êú

êú

êú

ëû







(11)

3°) If one considers the first line of [D], one should propose for the ordinary complex vector: 

(0, D1 + i. D2, D3 – (1/c). D4); 

of which the conjugate seems unfortunately not to be the first row of [D]: 

(0, D1 - i. D2, D3 + (1/c). D4) 

as (1/c) is obviously not the imaginary number i (i² + 1 = 0) and consequently does not play the same role than it. Thus definition (9) does not totally fit. 

3. Calculations: 

Let us open the eyes and simply accept to recognize that if the four absolute differential operators D( are real one, then [d] and [D] automatically own the following formalisms [42; page 135; section 157] and [42; page 148; section 173; (11)]: 
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= [d] (12); 
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Where z, Z are complex numbers, z bar and Z bar the respective conjugates; where r+ , R+, r - and R- are real number with: 

Z = D1 + i. D2; 










(14)

z = d1 + i. d2; 










(15)

R- = D3 – (1/c). D4; 









(16)

r- = d3 – (1/c). d4; 









(17)

R+ = D3 + (1/c). D4; 









(18)

r+ = d3 + (1/c). D4; 









(19)

Thus if we want to preserve a formalism of which (5) is a particular expression, we have for example to find a common point between two complex vectors with components (0, z, r - ) and (0, - 
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,  - r + ) … 

In despite of this, let us calculate: 

[d]. [(0] – [D]. [(0] 

That is in extenso: 
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(20)
Thus we have to calculate: 

Z – z = (D1 + i. D2) – (d1 + i. d2) = (D1 – d1) + i. (D2 – d2) 





(21)

(Z – z)* = (D1 - i. D2) – (d1 - i. d2) = (D1 – d1) - i. (D2 – d2) 





(22)

(R+ – r+) = (D3 + (1/c). D4) – (d3 + (1/c). d4) = (D3 - d3) + (1/c). (D4 – d4) 



(23)

(R - – r -) = (D3 - (1/c). D4) – (d3 - (1/c). d4) = (D3 - d3) - (1/c). (D4 – d4) 



(24)

Let us remember that:
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(25)
An identification with the Maxwell’s EM field tensor would imply here: 

E1 = 0 











(26)

E2 = (D1 – d1) - i. (D2 – d2) = - [(D1 – d1) + i. (D2 – d2)] ( (D1 – d1) = 0 (27) ( E2 = -i. (D2 – d2) 

(28)

E3 = -[(D3 - d3) + (1/c). (D4 – d4)] = - (D3 - d3) + (1/c). (D4 – d4) ( (D4 – d4) = 0 (29) ( E3 = - (D3 – d3) 
(30)

H1 = 0 











(31)

H2 = - (D1 – d1) + i. (D2 – d2) = - [(D1 – d1) + i. (D2 – d2)] ( (D2 – d2) = 0 (32) ( H2 = - (D1 – d1) 
(33)

H3 = (D3 - d3) - (1/c). (D4 – d4) = - [(D3 - d3) + (1/c). (D4 – d4)] ( (D3 – d3) = 0 (34) ( H3 = - (1/c). (D4 – d4) 

(35)

Because of (27), (29), (32) and (34), this identification has not so much sense because yielding at the end: 

E = H = 0. 










(36)

Thus for the completeness of the purpose that we have in this section, we must also calculate: 

([d]. [(0] – [D]. [(0])t = [(0]. {[d] – [D]}t 







(37)

This is in extenso: 
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(38)

And let us finally calculate: 

½. {([d]. [(0] – [D]. [(0]) - ([d]. [(0] – [D]. [(0])t} = ½. {(20) – (38)} 

That is in extenso: 

½. {
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(39)

This is quite more interesting because all components are real and a comparison with the formalism of (25) can really be proposed in a coherent manner. For example we can propose: 

½. {(20) – (38)} ( - ½. 
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(40)

This is yielding for the coherence: 

E1 ( 0 











(41)

E2 ( 2.(D2 – d2) 










(42)

E3 ( 2. (D3 - d3) 










(43)

H1 ( 0 











(44)

H2 ( 2. (D1 – d1) 










(45)

H3 ( (2/c). (D4 – d4) 









(46)

4. Commentaries; critics: 

This seems to be an interesting result because each expression of the (D( - d() form is mathematically connected with the local Christoffel’s symbols of second kind. This investigation is confirming that if [(4)((rot (4)A)] is a rotation matrix and if [(0] is a spinor, then relation (1) holds and is a kind of pre Lorentz-Einstein Law as we could suspect. Unfortunately we must reduce our pretensions because of the formalism of [(4)((rot (4)A)]. For this matrix to be a rotation matrix is only possible if (3)E = 0. This is imposing a drastic reduction of the generality obtained in §3. Therefore (D2 – d2) = (D3 – d3) = 0. Despite of this limitation, this does not avoid the validity of relations (45) and (46) that once more time are an indication about a possible geometric origin for some magnetic fields and conversely about geometric effects due to magnetic fields. If this kind of fields really exists in the nature is another question that we leave to specialists. The theory makes suggestions, the experiment will give the confirmation or not.  
Note that more precisions must be given because the (D( - d() terms theoretically concern functions: one should write (D( - d()(f)… This is explaining the use of the “(” symbol. 
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