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Abstract: It is natural to associate the argument that an electron has angular momentum and magnetic
moment with an intuitive electron modal in that the charge is revolving, but such an electron modal has
two difficulties: Firstly, considering the dimension of the electron, and the requirement that the linear ve-
locity of the electron border cannot large than light velocity, Lorentz has concluded that the electron an-
gular momentum has a superior limit, but which is clearly less than the measurement value. Secondly, if
the charge is revolving, an electron is bound to emit electromagnetic wave and thus would collapse be-
cause of losing energy, but the state of the electron is prolonged constant actually. It is well known that
Bohr found the same contradiction in the Rutherford atom model, and for this reason he asserted that
“there are special laws in micro world”. Due to the above two difficulties, any intuitive modal in micro
world are abandoned by quantum physicists. However, it is about to see that the very two difficulties are
eliminable in the framework of classical physics.

Firstly, it must be pointed out that Lorentz advanced his argument through an oversight. An electron is a
charged system, and thereby it certainly excites an electromagnetic field, which is the “intrinsic electro-
magnetic field” of the electron. This field possesses angular momentum and that is a component part of
the electron angular momentum. On the other hand, the intrinsic electromagnetic field of the electron dis-
tributes over the whole space. Considering this argument, the electron’s angular momentum has not the

superior limit as Lorentz given any longer.

Secondly, if there are no special laws in micro world, the internal motion of electron satisfies Maxwell
functions, but the question which special solution herein ought to be choosed must be answered by ex-
perimental facts. It is easy to prove that applying Maxwell functions to the internal motion of electron,
there exists a special solution indicating that the energy of the electron will not be washed away when its
charge sustained revolve. It is thus seen the original foundation of Bohr’s thesis that “there are special
laws in micro world” is wrong, and thereby the intuitive electron modal in that the charge is revolving is

imaginable.

For a still electron, such a special solution of Maxwell function expresses a standing wave field, of which
the wave function signified as a complex number consists of two factors, one merely contains the coordi-
nate of time; the other only contains that of space. It is concluded that the first factor of for an electron
moving in a straight line and constant velocity state becomes a singer-frequency plan wave, and the sec-
ond factor becomes a fixed wave shape following the electron.

In an electron beam, the intrinsic electromagnetic field of its electrons forms the intrinsic electromagnetic
field of the beam. If all electrons belong to the beam are in a same straight line and constant velocity state,
the intrinsic electromagnetic field of the beam has two factors, one is a singer-frequency plan wave, and
the other as a function of time and space rapid changes, but its mean value is a constant. So, the measure-
ment value of the intrinsic electromagnetic field of this beam is a singer-frequency plan wave, which is
exactly de Broglie wave. It is thus seen that both de Broglie wave and light wave are electromagnetic
waves radiated by electrons, merely a light wave is one departed from wave source while a de Broglie

wave is one in company with wave source.

According to Newton mechanics, the angular momentum of a given body is variable, namely, a body in
the Newton mechanics sense has not fixed angular momentum. On the other hand, it is well known that

47



New York Science Journal, http://www.sciencepub.org, ISSN 1554-0200

the angular momentum is a characteristic quantity of the electron. This fact means that the angular mo-
mentum of an electron is able to keep invariant under the external action. In other words, this fact indi-
cates that the electron has a certain self-regulation mechanism, by means of which it is always able to
keep its internal motion constant while the external condition is changing. For instant, when the electron
revolves round the atom nuclear, its self-regulation mechanism will harmonize its orbital motion with ro-
tation, so that requires its orbit satisfies a certain condition. An orbit satisfying such condition is called
“stable orbit”. If there is small external turbulence, an electron in stable orbit will continue move in the
orbit. Conversely, if the external turbulence is large enough, the electron will depart from stable orbit, en-
ter an unbalance state, and at this moment the self-regulation mechanism will make it reenter stable orbit
for the purpose of recovering balance state. If returning to the original orbit, this process has not macro
effect. Conversely, if enters a new orbit, it will undergo a process that is called “quantum transition”. That
is a typical example of so-called “quantum behavior”. Having magnetic moment, an electron will enter
precession in a magnetic field and its self-regulation mechanism will make its rotation axis form a certain
angle with the magnetic field. Such a behavior of the electron is called “space quantization”. For an elec-
tron beam, the self-regulation mechanism of each electron will harmonize the position distribution of
electrons with the momentum distribution. So-called Heisenberg relation is one of the expressions of such
a behavior of the electron beam.

So-called “uncertainty” has variable meanings. If “the uncertainty of the electron” means that it is impos-
sible to predict the behavior of a single electron, then the “uncertainty” only indicates that quantum me-

chanics is not complete instead of electron motion is not orbital motion,

Key words: electrons; spin; magnetic moment; Maxwell function; wave particle duality; quantum proper-

ties; uncertainty; orbit motion; quantum transition; quantum mechanics
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