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The problem of the relativistic theory of the electromagnetic orbital and spin angular momenta of the charge radiation is
considered. It is obtained that the total power of the eld spin angular momentum radiation is proportional to the Thomas
precession and corresponds to the force eld momentum of radiation.
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Introduction

Using the Teitelboim's method we can receive [16]

The hypothesis that electromagnetic waves have
proper angular momentum was put forward by A. I.
Sadowsky as long ago as 1897 [1]. He proposed the
method of measurement for angular momentum of light
based on light transmission through anisotropic crystalline plate: ". . . any apparatus processing linearly polarized light into circularly polarized must rotate. . . ".
In 1935-1936, B. A. Beth in USA [2] and A. N.
S. Holborn in England [3] experimentally proved that
circularly polarized light has angular momentum. Observation of considerably greater torque became possible with the emergence of lasers (see, for example, [4]).
The existence of angular momentum of circularly polarized electromagnetic waves in the present time has no
doubt about. However the general denition of angular momentum of the electromagnetic eld (AMEF) is
argued over among physicists to this day. Contentious
debates about the adequacy of the theory of angular
momentum and its radiation arise from time to time
[5-9].
The base of the stated here the radiation theory
of AMEF is exact methods of the relativistic radiation
theory of the arbitrarily moving charge [10]. As an
attachment there are considered properties of the orbital and spin moments of the synchrotron radiation
with the specic source of this radiation such as an
electron.
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dτ

=

2 e2
ωρ ω ρ (rµ v ν − rν v µ ),
3 c5

dΠ̃µν
2 e2 µ ν
=
(v ω − v ν ω µ )
(2)
dτ
3 c3
where v µ = drµ /dτ and ω µ = dv µ /dτ are the fourvectors of velocity and acceleration correspondingly, e
is the charge of an arbitrary moving relativistic particle.
It's interesting that on the method of D. D. Ivanenko and A. A. Sokolov yields the same results!
The received formulas have clear-cut physical interpretation. If we put into operation the well-known
four-dimensional vector of the radiation momentum
change [10] dP̃ µ /dτ = (2e2 /3c5 )ωρ ω ρ v µ , then we can
get the expression for the orbital momentum of radiation
dL̃µν
dP̃ ν
dP̃ µ
d µ ν
= rµ
− rν
=
(r P̃ − rν P̃ µ ),
dτ
dτ
dτ
dτ
which is precisely the same relation between moments
of the force tensor and of the angular momentum tensor derivative like relativistic mechanics T̃ µν = rµ F̃ ν −
rν F̃ µ = dL̃µν /dτ. Thus, the radiation of the orbital
AMEF adds up to the radiation of the eld momentum of the force.
The power of the radiation of the spin momentum
is proportional to the Thomas's precession frequency
Ωµν
T h which is dened by this equation in the relativistic spin theory (see. [10])

µ
Relativistic theory of the orbital and spin dπ = 12 (v µ ω ν − v ν ω µ )πν = Ωµν
T h πν ,
dτ
c
angular momentum radiation

It may be distinguished two alternative ways of the
relativistically covariant methods for the description
of AMEF originated by D. D. Ivanenko and A. A.
Sokolov [11] as well as by C. Teitelboim et al. [12-15].

(1)

(3)

where π µ is a well-known four-dimensional space-like
spin vector. So if we put eld momentum of force for
the spin radiation into operation

G̃µν =

 37 

2 e2 µν
dΠ̃µν
ΩT h =
,
3 c
dτ

(4)
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then Thomas's precession which until now was known of relativistic particles.
as purely kinematic relativistic eect gets obvious dynamic interpretation.
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ÏÐÅÖÅÑÑÈß ÒÎÌÀÑÀ È ÝËÅÊÒÐÎÌÀÃÍÈÒÍÛÉ ÓÃËÎÂÎÉ ÌÎÌÅÍÒ
ÈÇËÓ×ÅÍÈß ÐÅËßÒÈÂÈÑÒÑÊÈÕ ÇÀÐßÆÅÍÍÛÕ ×ÀÑÒÈÖ ÑÎ ÑÏÈÍÎÌ
Ðàññìîòðåíà ïðîáëåìà ðåëÿòèâèñòñêîé òåîðèè, ñâÿçàííàÿ ñ èçëó÷åíèåì îðáèòàëüíîãî è ñïèíîâîãî ýëåêòðîìàãíèòíûõ
óãëîâûõ ìîìåíòîâ çàðÿäà. Ïîêàçàíî, ÷òî ïîëíàÿ ìîùíîñòü èçëó÷åíèÿ ïîëåâîãî ñïèíîâîãî óãëîâîãî ìîìåíòà ýëåêòðîìàãíèòíîãî
ïîëÿ ïðîïîðöèîíàëüíà ïðåöåññèè Òîìàñà è ñîîòâåòñòâóåò ïîëåâîìó ìîìåíòó ñèë èçëó÷åíèÿ.
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