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Proof of the free space condition
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This fundamental condition is a solution of:

Rah /\qh = a)ab AT?

(D/\ wah) /\qh = wub A (D /\qb)
(d A wab) ~g? + (a)ac A wcb) rg’ = W' A (dng”)+ o A (whc A )

To Prove:

(d A wah) /\qh = wub A (d /\qh)
Proof fora=1

(dAwIQ)qu + (d/\w13)/\q3 =w12/\(d/\q2)+w13/\(d/\q3)

Eqn. (5) is true if
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W, =—KE " =KE 4" =—K] (7)
ie.
3 2 33 2
[@drd)ng’ =(drg’)rg =g Aldng’) =g ~(drd’) ®)
3 2
- (d/\q )/\q2 =—q /\(d/\q3)
N33 2 )
_(d/\q )/\q =q /\(d/\q )
To prove
3 b a b
(@ ncf)nd' = Ao Ad) (10)
Proof
For a=1, b=2, c=3;
1 3 2 1 2
(a)3/\a)2)/\q :sz(a)SAqS) (11
where
W' = kq>; wl3 = —kq*
W =-xkq"; W’ =kq'
2 3
therefore
2 1 3 1
@ ra)rd=-q ~r(q 7))
i.e.
3 2 3 2
arg =-q ~-q)
=3 rq’ (12)
For O(3) electrodynamics we choose:
(i 1 a c
wb=5/<€ b4 (13)
in the structure relation:
Dng' = dng’ +o ng’ (14)

Proof

For a=1:
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1
Dnrg' = d/\ql+—2—(6123q3/\q2+6132q2/\q3) (15)

|D/\ql =dng' +Kq2/\q3|

In the O(3) circular complex basis this gives O(3) electrodynamics.

This allows the tetrad of the free field to be identified as the potential, and also the
spin connection. O(3) electrodynamics is therefore a fundamental theory of general

relativity.



