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ABSTRACT

The photon’s gyromagnetic ratio in vacuo is shown to be:
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where e is the gquantum of charge;/K/the Dirac constant, c the

speed of light in vacuo and Y the magnitude of the wave-vector
€Y

in vacuo. Experimental observation of the B field therefore

occurs through the observation of the photon’s spin angular
(&)

momentum S in the Beth effect or in atomic absorption.




1. INTRODUCTION

%BS only observable spin angular momentum of the
photon is S {( \— 3 }; the spin angular momentum in the
propagation axis of the electromagnetic radiation. It is observed
mechanically in the Beth effect ( \v, S>} and spectroscopically in

atomic absorption of :t‘4(. In this Letter it is proposed that

€Y —~
the BB field of Evans and Vigier { b~ 2%} is observable

empirically through the relations:
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where g is the photon’s gyromagnetic ratio. In egns. (1) e is
the quantum of charge;/K is Dirac’s constant; ¢ is the speed of
light in vacuo; Y is the magnitude of the vacuum wave-vector

andtﬁ=“4fs the angular frequency. The quantityfg is a photon

3)
volume { 'S}, and /l/\.° is the vacuum permeability, so that m is
3
the magnetic dipole moment due to B . It is seen that the

I )

gyromagnetic ratio in egn. (1) has the required units of C kgm ,
and accordingly, the equation is a self-consistent relation
between a magnetic dipole moment and an angular momentum.
In Section 2, it is argued as a preliminary to
Section 3 that the charge quantum e is present in electromagnetic
radiation. Section 3 then shows thﬁ@)the presence of e is
>

sufficient to define and OBSERVE B each time atomic absorption

takes place in the laboratory, the key inference being egn. (1).



2. THE PRESENCE OF e IN ELECTROMAGNETIC RADIATION IN VACUO.
The photon and concomitant field have present in their
dual wave/particle structure the quantum of charge e {b —\\).
This inference is developed in detail in ref. ( € ). The
electromagnetic field in vacuo is negative under the charge

AN
conijugation operator C {6,\5}, for example:

(0= -R, , S(e)- -t cled--E

where %P’ is the four-potential in vacuo and E and B the electric
and magnetic component vectors in space. The photon as quantum of
energy { \b}, /ﬁiﬁ , is however proportional {?)\Sﬂ to the
square of e, so is its quantized linear momentum ‘jf‘< and
angular momentum . The fine structure constant, for

instance, is: 2 ) (3)
g = 1.aaTxlo” =_2% B
b d c €.

where G} is the vacuum permittivity, showing the quadratic
&
relation between/K‘and € . Therefore the quantized photon

energy, linear and angular momenta are quadratic in the charge

A
quantum e and positive to C.

Therefore the photon is not its own anti-particle
because there exists a distinct anti-photon whose particulate
(i.e. quantized) properties are unchanged by g, but whose
concomitant field properties (A/‘A » E, B) are reversed by 2 (b-%

}. The photon is emitted by the oscillating electron in matter;

the anti-photon by the oscillating positron in anti-matter. In



)

order to demonstrate the existence of B in vacuo it is
necessary only to demonstrate that the gyromagnetic ratio 3? is
not zero, i.e. that there exists in the field/particle the
guantum of charge e. Fields are linear in e; particle properties
are quadratic in e. (In a pure wave theory { \S) \"7)} the wave
properties that define 'E”K\a( and /KOO are gquadratic in e.) If e
were not present in the field itself, there would be no
transmission of electromagnetic influence in vacuo, one
oscillating electron would not cause another to oscillate across
the vacuum. Evidently, the charge guantum of the electromagnetic
field is not a localised quantity, and should not be confused
with the charge on the electron, which is localised on the
electron. Therefore charge is a manifestation of the generalized
Mach Principle { \71 )} - the conceptual relation of field to the
traditional "point charge" becomes analogous with the relation of
field to point mass in gravitation. Electromagnetism becomes in
this view a theory of general relativity and "point charge" and
"point mass" become properties of curved spacetime. It is no
coincidence that EfS)allows a novel unification theory of the
electromagnetic and gravitational fields { A ).

3. DERIVATION OF THE GYROMAGNETIC RATIO g

In the received view { \—3 ) the spin angular momentum of

electromagnetic radiation is defined through the conjugate
) )
product of electric field components E x E :
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and in the B theory this is equivalent to { &6 =\\y}:

S(n\: " E(u,gc:)%)? ~<S>
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where B is the magnitude of B . The magnetic dipole moment

»

in vacuo, m , of the electromagnetic field is deduced from egn.

()
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and is defined by:
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Therefore one photon has a magnetic dipole moment m
(3)
proportional to its spin angular momentum S . In the received

view {\-3)} the photon is asserted to be uncharged and the
magnetic dipole moment in consequence is asserted to vanish.

In the new theory however {6-@}, there occur
relations between B&ﬁand the magnitude, ALO), of the potential
vector which are developed elsewhere { ? } and which recognize

the existence of e in vacuo. One of these is due to the non-

Abelian structure of the new theory:
() A 2 (%\
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and egn. ¢ ) can be combined with { £- X } s ¢
() 2 Punpuey

(u () —
L AU LT
- )
c asks
(0) (o)
to give three relations between B and A . Using these, the

volume V—occupied by one photon can be deduced in the form:
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and is inversely proportional to the cube of A . Using these

) ()
relations gives a link between m and S in terms of the

gyromagnetic ratio, as we set out to construct:

" () _ o < ) - (\\)

giving the following self-consistent expressions for g :

P
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It is notable that {K C has the units of mass, although it is

not the photon mass { \ ¥ }, but simply the photon momentum
divided by its velocity c. Egqn. ( \\ ) is self-consistent
physically and mathematically, and shows that for one photon of

energy 00) gfis a constant. Finally, usingL%] ;

R = £pec _ (D

N w
we obtain the result first proposed in 1992 { |0 ):
Co »
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The ?ne photon Beth effect theref(ore demonstrates the existence
of B > through that of _§(3)and m > . In the received view (l—3)
the Beth effect demonstrates only E(S) and the link between S )
and _1_3_(3\ is not established. Similarly, in t(:he received view the
inverse Faraday effect demonstrates _B;nx B beut this is asserted
not to be equal to iB(ng_(D*_. At radio frequencies the inverse

Faraday effect leads to an induction profile proportional to the

l.d\



square root of intensity, I, and in the new theory this effect is
3

due to the B field acting at first order. In this instance the

received view interprets the effect as being one in the conjugate
€Y ) (o)

product B x B divided by iB , and asserts that this is not a
magnetic field, even through the effect actually observed is
indistinguishable from that of a magnetic field. At this point,
in our opinion, the received view is self inconsistent.

Finally it is interesting that a novel displacement

current occurs in the new theory through the relation:

% (3> - v EW(?,) o (\§>
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and can be related to the spin angular momentum S as follows:

. (3)
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showing that e produces an electrodynamic quantity from a
&Y)
rotation generator S / {Q'—Q}. This result is an example of

A
the principle that e is the C negative scalar that links

spacetime to the electromagnetic field. It is simply the constant
that makes curved spacetime g negative, thus producing the
electromagnetic field. Point charge, on the other hand, is to be
found only where there is point mass, as in an electron or
positron, and point charge to the electromagnetic field is as
point mass to the gravitational field. In this way, both the
electromagnetic and gravitational fields become expressions of

curved spacetime, the former is curved antisymmetrically, the

latter is curved symmetrically through the Einstein tensor.



Progress towards field unification in this way can be achieved
(3
guite readily using the B field {q,l\k).
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