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Two-Body Problem of Classical Electrodynamics with
Radiation Terms — Energy Estimation (I1I)
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Abstract This paper is the third part of our investigations devoted to the two-body problem of classical electrodynamics
with radiation terms. The primary purpose of the first part was to derive equations of motion describing two moving charged
mass particles with corrected Dirac radiation terms. In the second part we proved an existence-uniqueness of periodic
solution of the two-body problem. Here we estimate the energy of the surrounding electron which in particular implies
stability of the hydrogen atom. Assuming 7P = 7P =7 = const.>0 we show that radiation parts of the first, second and
third equations imply fourth equation (resp. the fifth, sixth and seventh equations imply eighth equation) of motion. The
fourth and eighth equations are equations of energy balance. Therefore, estimating the energy of the moving electron, we
conclude that the two-body problem is a stable one.
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1. Introduction

The present paper is a continuation of the previous two

ones [1] and [2], and therefore we will not remind M(p) éz(M)> dxlﬁq) _gz(pq) <ﬂ(p) diD /4 >

. . . ) 4 4 s Sq
denotations. In [1] we have derived a new form of the Dirac ds p 4
radiation terms and have obtained a new form of the + ( /1(‘1), f(pq)>421 +

two-body problem equations of motion.
In [2] we have transformed the above equations under

Dirac assumption 7P = 7P =7 = const.> 0 and derived 2 (D) 1(p) 2(p)r Py £(p)r 4(p)

e . €p | Sq (AT = A (ST A )y
a new form of the radiation terms and obtained the + 5 D 3 x
existence-uniqueness of the periodic solution. 2m ,c (AP &Py

Here we transform the fourth and eighth equations in an .
e ‘ x 1+<§<P>’ dAP" ) ds > +
analogous way. To justify the transformation under the ’ r
above assumption we must show that the fourth equation is

a consequence of the transformed first three ones from [2],

and similarly the eighth equation is a consequence of the <§(p)r /1(1?)>4 dﬂz(lp)r _ g(p)r </1(p) AP/ ds >
fourth, fifth and sixth equations. Then we estimate the rate N ’ ds, 4 ’ "4 3
of energy of the moving electron in the hydrogen atom ( ﬂ(p)r,g(p)rﬁ

which implies its stability.
Let us rewrite the fourth and eighth equations from [1]
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Let us recall that in the above equations the functions x((f )(t),u[(f ) @) (@=123),(p=12) are already known.
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2. Main Results

2.1. Transformation of the Radiation Part

Using Taylor expansions we obtain
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2.2. Energy of the Moving Electron
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3. Conclusions
Let us estimate the order of every term:
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Obviously for the first Bohr orbit

1 <<(1_ 1 ) 81.10%
(1-52f %3108 9.0.107% 137 )(0,53)° 107

This implies that the radiation part of energy is negligibly electrodynamics with Dirac radiation terms — Derivation of
small and it cannot violate the stability of two-body system T‘llga?ggs of motion (I). Int. J. Theor. and Math. Phys., 5(5),
(cf. [3D). '
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