Newton’s Diffraction Experiments and their Continuation Paper 14

Consequences for Structure of Electrons out of that of Photons
Helmut Nieke
Abstract
Nieke inferred the structure of photons as electromagnetic vortex-pairs from Newton's diffraction
experiments and from the statement for structure of photons by Heisenberg. The possibility of pairformation and positron annihilation demands an electromagnetic vortex-twin for the structure of
electrons; it gives the right symmetry of electron. So positrons have the same structure, only the
direction of rotation of vortices is opposite. Pauli's principle is commented to be corrected: + and - is
valid for direction of rotation and not for antiparallel direction of electrons. So the β-emission could be
described in a new way.
I. Introduction
Nieke [1] reported about papers which indicate to the work-hypothesis of structure of photon
as an electromagnetic vertex-pair. A vortex-pair consists of two vortices side by side with equal
strength and opposite sense of rotation. Nieke [2] discussed the possibility for emission of photons
with structure and field. This structure should give hints at interaction by pair-creation and positronannihilation to the structure of electrons. This shall be examined in this paper.
II. Pair-creation and a model of electron
In the hitherto conception the pair-creation and positron-annihilation resulted in the simplest
form without farther interactions:
1 positron + 1 electron ⇐⇒ 2 gamma-quanta
(1)
The possibilities of statements are exhausted with the application of conservation-laws of charge,
energy and momentum with the vortex-hypothesis this equation has be to write as:
1 positron + 1 electron ⇐⇒ 2 vortex-pairs
(2)
Except to use the laws of conservation now it is to seek for origin and whereabouts of the vortices. The
simplest acceptance would be: Two vortices of equal sense of rotation, in one as right (r) in the other
as left (l), are existing in every electron and positron.
1 vortex-r-twin + 1 vortex-l-twin ⇐⇒ 2 vortex-pairs (3)
According to vortex-dynamics two vortices of equal sense of rotation form a vortex-twin. The vortices
in a vortex-twin rotate themselves around their centre of gravity which lays here between both vortices
(confer for example Sommerfeld [3]). The sense of this additional rotation is corresponding to sense of
the single vortices. These both themselves rotating electromagnetic vortices of equal sense of rotation
must have the quality of charge and magnetic moment. It has to be stable with the elementary charge
and Bohr's magneton. But why the vortex-twins only are stable at the elementary-charge, for that the
established model of electron with structure of vortex-twin gives hitherto no new aspects. It is to
suppose that elementary-charge results as stability-condition in the association of electro- and vortexdynamics.
An argumentation as here used for example Winter [4] for formal interpretation of β-decay
(translated): „... that laws of nature assume the same form if we transform particle -pairs, which couple
together by exchange of W-particle, into one another ('turn' into one another): ...“
The case (3) will happen if electron and positron hit each other without kinetic energy.
Schopper [5] and Genz [6] shot the particles on each other with great kinetic energy, and there are to
expect further appearances, designated as fire-ball of energy or mini-big-bang.
Numerical in equation (1) are standing on one side two spin-1/2-particles and on the other side
two spin-1-particles. Here is to doubt about spin-preservation. The consideration of vortex-elements
with sign in equation (3) yields on both sides four vortex-elements (always two on the right and two
on the left). Here the preservation of vortices is fulfilled.

The correspondence of photon - electron and vortex-pair - vortex-twin is remarkable:
The photon runs with velocity of light, in rest it is not existable, in linear polarized light the
propagation-direction is a two-fold polar axis - the vortex-pair runs (they reciprocal drive
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forward) with great velocity perpendicular to the tie- line of both centres of gravity, in rest the
vortex-pair is instable. The propagation-vector is a polar two- fold symmetry-axis.
The electron and vortex-twin are stable in rest. In the vortex-twin both vortices of equal sense
drive themselves round another in the same sense of rotation, and yield so the symmetry of electron
with a polar symmetry-axis.
Between photon and electron an essential difference (what is herewith not explained) is
existing: The photon is stable with different energy if only frequency fits; after diffraction by Nieke
[7] frequency could be diminished. On the contrary the electron is known stable only with the
elementary-charge and constant magnetic moment.
The behaviour is different in polarization. By photons the polarization-plane lay constant in
space. Nieke [2] gave a comparison of vortex-pair and simple double gyro-compass. Single or isolated
electrons show moderately this stability of symmetry-axis in space. Information about quality of one
isolated electron was sought in electron-traps, Penning-traps or geonomium, which were reported by
Dehmelt [8]. There the gyrometric ratio is found by 2 with only a difference smaller than 1.10-11 . The
direction of spin changed easily and frequently in resonance-experiments.
III. Pauli's principle
Pauli [9] accepted for the magnetic- or spin-quantum number the size ms = + 1/2 or ms = - 1/2,
at which two electrons with else equal quantum-numbers adjust anti-parallel so that the magnetic moments compensate (Pauli's exclusion-principle) and the charge sum up. A turning of the electron
180° perpendicular to spin-axis changes the spin-quantum number from + 1/2 to − 1/2 without change
of rotation-direction.
Pauli [9] wrote (translated): „Already in my original paper I had emphasized the circumstance
that it is impossible for me to declare a logical motive for the exclusion-principle or to derive it out of
general assumptions. I had always the feeling, and have it still today, that this is a deficiency.“
With this distinction of direction of electron with + or −, Pauli excluded a distinction of
direction of rotation; spin and charge are not connected for him. This ensued from his conviction of
indescriptness in quantum-processes; he would not give the spin a descriptness like Uhlenbeck a.
Gouldsmith [10] after discovery of magnetic moment of electron in 1925, who supposed rotation. At
this time Pauli could not know the positron, because it was discovered in 1932. Supplementary a
correction would be possible but this did not ensue; then the sign of spin would be that of charge. This
omission had far reaching consequences; than electron, positron, proton and neutron obtained the spin
1/2 and were denoted as spin-1/2-particles.
It is to remark that out of a right-screw does not become a left-screw by 180° turning
perpendicular to the longitudinal axis. This turning to distinguish with a + and - sign was a devious
designation.
Indeed, Pauli was right as he refused a simple rotation by Goudsmit a. Uhlenbeck, because all
physical phenomenons of electrons and atoms spoke against. But here are offered arguments for
structure of photons and electrons not as simple rotation but as vortex-pair and vortex-twin. That
would be also the structure of spin. This is the simplest physical possibility with which particles are
independently fit for survival, natural, it can be more complicate.
It is a general appearance, that founder of a theory knows better the weakness of their theory
than their pupils or followers, these consider this for truth and do not doubt here in turning of sign.
As alteration is offered to couple the sign of spin with the sign of charge and to introduce the
direction of magnetic moment (confer Frenkel [11] and formula (3)) as direction of spin. Then
electrons are spin |−| particles, positrons and protons spin |+| particles, and neutrons spin |+−| particles,
for they have no resultant charge but a magnetic moment (Landé's g-factor).
The β-decay yields in the simplest form as decay of neutron with the spin-statement:
Neutron |+−| ⇐⇒~ proton |+| electron |−|
(4)
with that the neutrino is superfluous, which was introduced only to correct the failure of spindefinition. The neutrino is sought with great expenditure and only announced as found by calculation
out of ten power higher disturbance. With respect of direction of rotation these doubtful calculations
are no more necessary. A new denotation or marking of spin-direction is to found.
Here in formula (4) is included the neutron and proton. From them is known symmetry and
physical facts but not their real structure. This does not justify the neutrino because the designation of
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spin-quantum-numbers by Pauli are not justified and demand an alteration. It is to demonstrate that
both particles are pure electromagnetic nature.
At radioactive beta-decay were only found electrons with left-twist and positrons with righttwist. This could be connected with the hypothetical structure of electrons and positrons as right resp.
left vortex-twins. Pauli [12] reported the literature on that. Schopper [13] found already circular
polarized photons in β-decay with stimulated nuclei. Keßler [14] reported summarily about the
connection of polarization or spin of photon and photon-electron in light-electrical effect. He wrote
(translated): „A spin-orientation of photon-electrons is not the exception but the rule.“
Scheck [15] reported the problems in neutrino physics. He wrote: „On the theoretical side we
need new input and a fresh attempt at understanding the nature of neutrinos.“
IV. Mechanical model
Nieke [2] illustrated the model of photons as electromagnetic vortex-pair on the rotating-disk,
where two peg-tops are brought simultaneously in opposite rotation without caused rotation of
turntable. The formula (3) and (4) is then similar demonstrable on the rotating-disk with ever two pegtops with equal rotation-direction and the systems in opposite direction of rotation. The put into
practice is more complicate for simultaneous to generate ever two rotations in opposite direction;
formula (4) demanded to arrange four vortices. It is possible to execute this so that the turningmoments compensate each other so that the rotating-disk remains in rest.
That is valid only for the spin as rotation, for more accurate calculations is to respect that the
originated particles have different mass and different magnetic moments. Therefore it is to expect
that kinetic energy, twist (rotation of whole particle), stimulation or resonance remains in β-emission.
But the electron is not only a mechanical particle, it was marked hypothetical as
electromagnetic vortex-twin. For electro-magnetic Maxwell's equations are authoritative. According
the temporal alteration of one magnitude of field shall be equal, respectively opposite equal, the rotor
of the other magnitude of field.
In technique a perpetuum mobile is impossible, but in nature this has not to be valid in stable
elementary-particles.
V. Literature to structure and spin of electron
Lorentz [16] has described the properties of motion of electrons as they are still to find in
every text-book of physics. He mentioned the deformable electron where in spite of deformation the
angular-moment remains constant.
Already since 1907 Stark [17] has advocated the point of view that electrons have a ringformed axial structure. Electromagnetical energy streams once circle -formed around an axis, and then
as cylindrical current around this vortex-filament. This was geometrical known by Hicks [18] as
Hick's vortices without relation to electron. This ring lies in case of hydrogen around the positive
nucleus, the diameter of the ring is varia ble ever energy-level. As is well known, after Bohr the
electron revolves around the nucleus. For Bohr considered the electron on principle not localizable but
as smeared charge, so both conceptions are so different not at all.
At carbon by Stark the four valence-electrons are ordered tetrahedral to the nucleus, where the
centres are stationary. The rings lie outside the nucleus and outside the two inner electrons. With
Bohr's model the tetrahedral bond is not explicable to describe. Kossel [19] confirmed the descriptness
of Stark's acceptance but pointed out that every acceptance of resting electrons demands additional
strange forces which admitted arbitrariness.
Uhlenbeck a. Goudsmith [10] introduced the spin as mechanical angular-momentum. With the
model of electron as electromagnetic vortex-twin as deformable medium this should be calculated
new.
Thereby the spin of electron needs and dares no more to be a formal quantum-number.
Dirac [20] found by linearization the relativistic Schrödinger-equation in his theory of
magnetic electron a wave-equation with four components, at which he attaches those with negative
sign to the positron.
Wiener [21] concluded out of his cinematic basis-law (in which he united translation and
turning) a screw-vortex the 'archon' as monomeric unit. For formation of elementary-particles right
and left screwed archons are associated. Broglie [22] used such a compose as 'méthode de fusion'.
Born a. Peng [23] called the monomeric unit appeiron. Related models advocated Jehle [24] with
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electron and quark as superpositions of elementary loop-forms, Pekeris [25] with a hydromechanical
model with stationary circulations, Dahl [26] with the rotating electron as rotor model of two
elements, and Hughston [27] with two twistor-elements.
By Mack a. Petkova [28] the quark-model is describable with condensed vortices. The inner
motion of rotation by Hönl [29] and the trembling-motion (Zitterbewegung) by Schrödinger [30]
results automatically by the hypothesis of vortex-twins. Hönl accented the ele ctron as 'pol-dipol
particle'. Bopp [31] gathered from the interaction of light-quanta with matter that light-quanta can not
be consisting out of electron pairs which divided by collision. Harai [32] discussed the 'richon' as
monomeric unit of elementary-particles. There the complete energy of an electron has to be smaller
than its building-elements, Harari inferred that an electron can not have a composed structure. But this
is possible with the structure of vortex-twins for both vortices turn around another in the same sense of
rotation. There three movements are resulting. For spin 1/2-particles are discussed analogous three
quarks. In the photon as vortex-pair results the third movement as velocity in propagation-direction.
Pavsic, a. o. [33] started from Cifford's 4 x 4 matrix and interpreted their results as point-like
charge which trajectory describes a cylindrical spiral- line. By Hautot [34] charge and angular-moment
are two entities of self-structure, spherical are matter and charge, axial are angular- and magnetic moment.
Wassermann [35] gave as model of electron a Möbius’ band cut asymmetrically where two
linked loops are resulted: a Möbius' band and linked a threefold twisted Möbius' band. He attached
twist to spin and link to charge.
It is to establish that numerous theories about photon and electron are consisting of two
monomeric units. Out of this consideration in this paper follows a special obvious and experimentally
based model on the foundation of vortex-dynamics.
VI. Further applications
The here developed models of photon and electron allow and requires a completion of
interpretation of many physical appearances with electrons and photons.
It is presupposed as known that super-conductivity and super-fluidity can be successfully
described with vortex-dynamics.
Thomson [36] and Heaviside [37] attempted to interpret the inertia of charged particles with
self-induction according Lenz's principle. With the field of charge that conducted to no positive result.
With the field of the charges and magnetic moments producing fields this could be attempted again.
Opposite to Thomson and Heaviside, this principle is also to transfer to altogether uncharged
particles.
Then the behaviour according to the theory of special relativity could be based on changed
returning movements of the charge producing fields by interaction of particles with itself, that is with
its field. Einstein [38] asked (translated): „Should not be the basis-quality of matter, the inertia, be to
interpret field-theoretically?“
References
[1]
H. Nieke, Newtons Beugungsexperimente und ihre Weiterführung. Halle 1997, Comp. Print 1,
Arbeit 12.
(vorhanden in vielen deutschen Universitätsbibliotheken).
Newton's Diffraction Experiments and their Continuation. Halle 1997, comp. print 2, paper 12.
(Available in some university libraries).
[2]
As [1], paper 13
[3]
A. Sommerfeld, Vorlesungen über theoretische Physik, Bd. II, Mechanik der deformierbaren
Medien. Akad. Verlagsges., Leipzig 1945, S. 155
[4]
K. Winter, Phys. Bl. 49 (1993) 621
[5]
H. Schopper, Materie und Antimaterie, München 1969.
[6]
H. Genz, Naturwiss. 82 (1995) 170
[7]
As [1], paper 6
[8]
H.Dehmelt, Science 247 (1990) 539
[9]
W.Pauli, Aufsätze und Vorträge über Physik und Erkenntnistheorie. Vieweg, Braunschweig
1961, S. 120-146 (Nobel-Vortrag 1946);

-4-

Newton’s Diffraction Experiments and their Continuation Paper 14

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]

Z. Physik 31 (1925) 373, 765.
Collected and Selected Papers. New York 1964.
G. E. Uhlenbeck u. S. Goudsmith, Naturwiss. 13 (1925) 953.
J. Frenkel, Z. Physik 37 (1926) 243; 47 (1928) 786.
As [9], S. 155.
H. Schopper, Phil. Mag. 2 (1957) 720
J. Keßler, Phys. Bl. 38 (1982) 31; 48 (1992) 1013.
F. Scheck, in: Physics at KAON, Proceedings Bad Honnef 1989, Springer Berlin a. o. 1990;
Z. Phys. C, Part. a. Fields 46 (1990) 73
A. H. Lorentz, Theory of Elektrons. Leipzig 1916;
In: Enzyklop. d. math. Wiss. Bd. 5, T 2 S. 145-188, Teubner, Leipzig 1904-1922.
J. Stark, Die Physik der Atomoberfläche. Hirzel, Leipzig 1940.
W. M. Hicks, Phil. Trans. Roy. Soc. London Ser. A 192 (1899) 33.
W. Kossel, Valenzkräfte und Röntgenspektren. Springer,
Berlin 1924, S.11 u. 49.
P. A. M. Dirac, Die Prinzipien der Quantenmechanik. Hirzel, Leipzig 1930;
The Principles of Quantum Mechanics. Clarendon Press Oxford 1935,1947, 1958.
Reported in: A. Sommerfeld: Atombau und Spektrallinien II. Vieweg, Braunschweig 1960, S.
209-341.
Atomic Struture and Spectral Lines. Matuse, London 1923,1940.
Atomic Structure and Spectallines. Methuse, London 1923. 1930, 1934.
O. Wiener, Abh. math.-nat. Kl. Sächs. Akad. 38 (1921) No IV; Ber. mat.-nat. Kl. Sächs. Akad.
75 (1923) 132; 76 (1924) 170.
L. de Broglie, Théorie géneral des particules á spin (méthode de fusion). Paris 1943.
M. Born a. H. W. Peng, Nature 153 (1944) 164.
H. Jehle, Phys. Rev (3) D 11 (1975) 2147.
D. L. Pekeris, Proc. Natl. Acad. Sci. (USA) 72 (1975) 2037.
J. P. Dahl, Math. Fys. Med. Vid. Selsk. 39 (1977) No 12.
L. P. Hugston, Twistor and Particles. Lecture notes in physics, Bd. 97, Springer, Berlin,
Göttingen, Heidelberg, New York 1979, S.102.
G. Mack a. V. B. Petkova, Ann. Phys. (New York) 125 (1980) 117.
H. Hönl, Erg. ex. Naturwiss. 26 (1952) 291
E. Schrödinger, Sitzungsber. Preuß. Akad. Berlin, math.- phys. Kl. (1930) 422
F.Bopp, Naturwiss. Rundschau 35 (1982) 236.
H. Harari, Sci. Am. (USA) 248 (1983) NR. 4, p. 48;
Spectrum d. Wiss. (1983) Juni S. 54.
M. Pavsic, E. Recami, W. A. Rodrigues, Jr,
G. D. Maccarrone, F. Raciti a. G. Salesi, Physics Letters, B (Amsterdam) 318 (1993 ) 481.
A. Hautot, Physics Essays (Canada) 6 (1993) 152.
J. Wasserman, Specul. Sc. Techn. 15 (1992) 221.
J. J. Thomson, Phil. Mag. (5) 11 (1881) 229; 28 (1889) 1.
O. Heaviside, Phil. Mag. (5) 27 (1889) 324.
A. Einstein, Out of my later years. Phil. Lib., New York 1950;
Aus meinen späten Tagen. D. Verl.-Anst. Stuttgart 1979, S. 112.

-5-

