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Abstract

The experimenta foundations of the 'photon with structure and field' are reported in detail. With those
basic facts are reported diffraction and interference as deterministic interaction of sngle-processes by
change of direction or reflection - refraction. However, in induced emission in laser the dominant field
synchronized by interaction the photon in ‘status nascendi’ in a synergetic process, for the photon is
built up during the so called life-time.

|. The erection of photons with structure

Between spontaneous stimulation (with in value variable or oscillating dipole-moment) and

emission in visible light go by about 10°® sec. The frequency of this light amount to 10" Hz, therefore
between stimulation and emission intervened about 10° periods. Up to now the opinion of Bohr,
Kramers and Slater [I] was destined that the photon in this time, designated as (average) life-time, isa
'virtual photon’. However, by Nieke [2] the photon is built up in this time, the photon is in 'status
nascendi'. For thisis to concede a structure of photon (what shall be self-evident since the year 1960)
and not to persist in the dualism of wave and particle.
The aleged proof of light as wave by Fresnd (the dit limits a wave-font and every point of this wave-
front becomes a starting-point of a new sphere-wave,) based by Nieke [3] and [4] on an inadmissible
and wrong extrapolation of the formula of diffraction a hindrance with inner or inside, a dit with
outer or outside diffraction-fringes (inside or outside of shadow-limits) for great distances to the
distance nought. In short distances namely appear the inner diffraction fringes of dlit, or outer of
hindrance, which correspond to the diffraction figure of half-plane with the edges as half-planes. The
experiments for it already Newton [5] 111 carried out with his diffraction experiments in observation 5
(bent light comes only from a small surroundings of edges) and observation 10 (diffraction at the
triangular-dit with inner and outer diffraction fringes). But Newton could not give an explanation for
diffraction with his light-particles, therefore the inadmissible and wrong extrapolation was used and
with this could be simulated an explanation of diffraction.

By Heisenberg [6] the photon has a structure of lying side by side fermion and antifermion
with spin and antispin. Nieke [2] interpreted vividly this as vortex-pair. For this Sommerfeld [7] and
[8] had shown unconsciously that the Schrodinger-equation can be a formula of vortex-dynamics
(Schrédinger-equation and formulas of vortex-dynamics only contain the first deviation to time and
not the second).

For generation of a photon in the so called life-time is to induce an electromagnetic vortex in
every hdf-period, they are to sum up and have to remain near the atom till their energy reach the
known Einstein-equation

E=hf.

Then the photon with the frequency f is emitted.

So there is no quantumjump and Schrodinger [9] was right, a which his waves are to
interpret as eigen-frequencies. However, in vortex-dynamics vortices are viewed as infinite long
vortex-filaments, in this direction vortex-dynamics is to complete.

[1. Characteristics of the photon with structure and field

Broglie [10] demanded for light the dualism of wave and particle. Already Born [11] corrected wave
in field. Mach [12] showed that diffraction and interference proved only the periodicity of light and
not the wave, what is lightly to confirm. Than Nieke [13] had shown that bent light in a following
diffraction behave differently from not influenced light, if the light comes from the diffraction a a
haf-plane or inner diffraction fringes at dit. For which aready Fresnel [14] had shown experimentally
that their intervals of diffraction-fringes do not grow linearly with distance as outer diffraction-fringes
a dit, but weaker, in pardld incident light intervals grow proportiona with the root of distance. So
the photons can not run straightly and already Newton [5] deduced from the transformation of inner to
outer fringes at dit that light-particles have to run eel-like. In the same paper Nieke [13] showed that
with masked image of one double-dit nevertheless the diffraction-fringes of double-dlit arise (but not
the part of masked single-dit of diffraction-figure), if before the imagery-optic lay a way of about
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decimetre. This was assessed that to the photon is returned aready so many field to the photon, that
the photon has the information of the other dit and carried out the belonging changes of directions.

By Nieke [2] the photon sends runningly, as in Huygens' principle, an electromagnetic field,
but this field is not running spherical away, but normally returning to the photon as vortex-field. If the
field is hindered unsymmetically, the photon with the structure of a vortex-pair has no more exactly
the structure of a vortex-pair. Such a little asymmetric vortex-aggregate executes a turn, for instance
by Sommerfeld [7], i.e. the photon suffers a change of direction. So Nieke [2] described diffraction at
triangular-diit: in short distances returns to the in surroundings of edge passing photons only field
which also passed near the edge (the from the edge masked field is missing), the photons suffer turns
and show the inner diffraction-figure of dit. If the photons have covered a further way so return aso
field which have passed the whole dlit, so the photons have information of the whole dlit and execute
change of directions following to the outer diffraction-fringes of dlit.

This interpretation is supported by Nieke [15] with his proof of reduction in frequency after
diffraction which aready Smeka [16] predicted.

Accordingly the diffraction-figure results from interaction of photon with structure with its
field, if this field reaches its photon asymmetrical hindered. The property of periodicity of photon and
field as result of vortex-structure caused the formation of fringes.

[11. The interference angle-condition as deterministic single-process
Berge [17] extended the examination of the so called coherence-condition aso to the side behind the
dit, i.e. he considered true diffraction, however, he tried to interpret this with waves. Nieke [18]
formulated the result that the divergence of light before diffraction (angle from diffraction-dlit to limits
of light-source or illumination-dlit) is full transferred to the side of diffraction-figure as blur. A
diffraction-figure is looking equaly with conventional- or laser-source of illumination, if the
participated frequencies are considered. To states of order resulted no hint, on which the designation
coherence indicated. Therefore Nieke [18] suggested the designation *interference angle-condition’.
Diffraction-figures show periodical distributions of photons. If the interference angle-
condition not fulfilled, i.e. the angle to the illumination-dit is greater than the angle of neighbouring
fringes, so the diffraction-figure turns blurred or washed out and no more it is evalutable. This is the
state of disorder or chaos. To find out the chaos so is to fulfil the interference angle-condition, i.e. the
angle out of light is coming, is to limit narrowly. That shows that it is a deterministic chaos and no
problem of synergetics, asit seams to wave-theory.

V. The diffraction as deterministic single-process

Newton [5] could not found diffraction with particles of light, for his mechanic knew no force
in which results a deflection perpendicular to propagation direction. By Young [19] bent light started
only from every edge, this was a step backward compared with Newton, for bent light indeed comes
out of surroundings of edges (< 0.1 mm according to aperture). The assumption of interference of this
edge-rays showed at double-dit and grating in large distances agreement with experiments. However,
at dlit Fresnel could not obtain agreement, as it is lightly to examine. An agreement tried Fresnel [14]
to obtain with Huygens principle, but that was, as in section | is described, only possible with an
inadmissible and wrong extrapolation which lead to the sentence: 'The dit limits a wave-front and
every point of this wave-front will be a starting-point of a new spherica wave. Fresnel [14] had
expressy confirmed, that he had satisfied that bent light comes only from the edge. But he had noticed
that the area between the regions from which bent light is coming is not allowed to be covered,
because the diffraction-figure of double-dlit will arise. By the here advocated interpretation the field of
bent photons is not allowed to be covered.
By Nieke [2] the change in direction takes place by interaction of photon with structure with its field,
if the field returns asymmetrically hindered by laws of vortex-dynamics. So there is a deterministic
process, for which it is necessary to know the locality i.e. the distance to the edge in which the photon
and the field passed the dit-plane. Nieke [4] could prove a connection between place in the dit-image
and the place in the diffraction-figure in a schlieren apparatus by Abbe with masking in the
diffraction-figure in the plane of imagery-optics. In a schlieren-apparatus one double-stripe with a
small dark interva in the place of every image of the edge in the dit-image (altogether < 0.1 mm)
appears as image of adlit. He expressy pointed that with this is not determined the place in which the
photon passed the dit-plane. By Nieke [3], [14], and [20] the shadow-sided bent light is displaced
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shadow-sided, it seams to come from the dit-jaws. It is to assume that the small dark interval in the
place of image of edge in the schlieren-apparatus is the trace of this light. It is not succeed to
determine a place inside of one order, for then arises a noticeable additiona diffraction, if it is not
masked in aminimum. Nieke [4] and [21] showed that light, which passed the middle part of the dlit,
forms the zeroth order of the figure of diffraction, by the here advocated interpretation of interaction of
the photons and their field.

Dirac [22] concluded from the fact that in diffraction and interference appears the same figure,
if in each case only one photon could be in the apparatus; that every photon interferes only with itsalf.

A diffraction of photon appears, if the field of this photon is asymmetrically hindered in
returning to its photon, at what every photon only interacted with its own field. The place in which the
photon run through the dit and the manner in which the returning field is hindered, determines its
place in the diffraction-figure. In the presented results exist no influence of phase, for instance in the
dit-plane, but only for differences of phases of photon and field. Therefore the process of diffraction is
a deterministic single-process. The periodic structure of diffraction-figure is visible only if the
interference angle-condition is fulfilled.

The periodicity of light, that is the frequency of photons, by interaction of photon with its field
determines as deterministic pracess, pendent on phase-difference of photon and field, a periodical
diffraction-figure by change of direction. Here also seams that in wave-theory to be a synergetic
process.

V. The interference as deterministic sSingle-process

It shall be viewed here only the interferences with light from conventiona light-sources or
laser-light, which interfered behind a beam-splitter. In the here advocated view divides a beam-splitter
(reflection-refraction, semi-reflecting mirror, double imagery, partmasking, scattering) the photon
from a part of itsfield.

Newton [23] gave as reason for the interference-rings at the plate-pair that the light-particles
have 'fits (red fits and no attacks) as periodical dispositions to refraction or reflection. This seems
indeed the only possible interpretation, for all arrangements for interferences of equal thickness by
Nieke [24] in a schlieren apparatus shows no lighten. Therefore there is no change of direction, there
only remains the change of the parts of reflection and refraction. An extinguish eliminates for both
outputs of Newton's plate-pair and Mach-Zehender's interferometer are as positive and negative, it is
only varied between refraction and reflection. It remains only Newton's interpretation, which in the
here advocated model is interpreted by interaction of photon with its field which steers the parts of
reflection and refraction according to difference of phase. This showed aready Wiener 1890 in his
famous experiment, however, he interpreted this as ‘ standing-wave.’

At interferences of equal slope (e.g. Lummer-Gehrcke plate) appears in a schlieren-apparatus a
lighten, here is to accept a change of direction of light, and the interference-figure isto interpret asin
diffraction, about as at gratings

In consideration of interference as deterministic single-process is to add in appearance of
Newton's rings that the interaction of photon with its field aso can vary the part of reflection and
refraction corresponding the difference of phase.

V1. The induced emission as problem of synergetic in lasers

Haken [25], [26] and [27] treated light in the laser as wave. The sections before have shown,

that now it is necessary to try an interpretation with light consisting of light-quanta.
In stimulated emission shall be triggered a nearly ready photon by an other photon and both with
equal frequency and phase move commonly then the way one behind the other. Kapitza a. Dirac [28]
suggested to examine this with electron-rays perpendicular to the laser, what Schwarz [29] executed.
The laser-light was designated as ‘light-crystal’, the photon have the distance of one wave-length
(better called as identity-space) or a multiple.

After spontaneous stimulation through light or eectron-impact, by both mirrors at the end of
tube or laser-crysta, is selected one (or several) frequency and mode, which has got through by fitting
conditions of phase. As known the laser-threshold has to be fulfilled. The laser-threshold decides if the
process runs out deterministic or synergetic. In building up of photonsis to expect by the first section
and Nieke [30] that a photon in ‘status nascendi’ is influenced from the dominant field, by Haken this
isnamed ‘endaved . Hints for this gave experiments with the one-atom laser, reported by Rempe [31].
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According to this the natural lifetime is influenced by surroundings, suppress and amplification arise
in dependence on distance from mirror. The atom steps in interaction with its mirror image, and that
not only if the photon is ready.

Dirac [22] founded the interference of photon only with itself. Richter, Brunner a. Paul [32]
concluded that in laser-light a photon can interfere aso with a photon if it has the same frequency and
mode. For this Magyar a. Mandel [33] observed interferences without stream-splitter, if both lasers are
sufficiently stabilized in mode and phase. The photon in *status nascendi’ is stationary, apart from
heat-movement of atoms, on the other hand the ready photon with given phase is running with velocity
of light preferably in direction of laser-axis.

Nieke [34] supposed according results by Hanbury-Brown a. Twiss [35] aso in thermic light-
sources a (small) share in stimulated emission.

VIl. Results

The spontaneous emission permits only the interaction of every photon with its field,
designated as self-interaction. This is a deterministic interaction dependent on phase-dependent return
of field to its photon as change of direction or influence on reflection or refraction.

The induced emission causes a state- of order of photons. The field of every photon can
interact with every photon of equal frequency and mode, also with photons in ‘status nascendi’. This
could be named as synergetic interaction. Source of synergetics is the synchronize of photons in 'status
nascendi' by the dominant field and so alight-crystal can arise.

In non-linear optics, at very high density of photons, is ato suppose an interaction of photons
with each other. This accords to a general interaction with many new effects, synergetic effects too.

One could say, that is no news. With order of diffraction-fringes, differences of phases, and of
orders of radiation, this was forma to explain. That is only partidly right, but now this can be
founded. T¥. With the change of direction of photons, 2: With the periodical influence on parts of
reflection and refraction, 3%: In lasers by synchronisation of photons in 'status nascendi'. Only the last
isaprocess of synergetics.

References

[1] N.Bohr, A.W. Kramersa. |. C. Sater, Z. Phys. 24 (1924) 69; Phil. Mag. 47 (1924) 785.

[2] H. Nieke, Newtons Beugungsexperimente und ihre Weiterfiihrung. Halle 1997, Comp. Print 1,
Arbeit 12.
(Vorhanden in vielen deutschen Universitétsbibliotheken);
Newton’s Diffraction Experiments and their Continuation. Halle 1997, comp. print 3, paper 12.
(Available in some university libraries).

[8] As[2], paper 1.

[4 As[2], paper 2. _ _ _ _

[5] I. Newton, Opticks, or a Treatise of the Reflexions, Refractions, Inflexions and Colours of
Light. London 1704,
Opera quae exstant omnis, Tom V. London 1782,
Optics. Reprint. Bruxelles 1966;
Optik 11 + 111, Ubers. W. Abendroth, Ostwald's Klassiker Nr. 97, Engelmann, Leipzig 1898;
Neuauflage: Bd. 96/97, Vieweg, Braunschweig 1983.
Optique. Trac. J. P. Marat 1787; Bourgois, Paris 1989.

[6] W. Heisenberg, Introduction to Uniform Field Theory of Elementary Particles. Interscience,
New York 1966;
EinfUhrung in die einheitliche Feldtheorie der Elementarteilchen. Hirzel, Stuttgart 1967. S. 116.

[71 A.Sommerfeld, Vorlesungen Uber theoretische Physik, Bd. |1, Mechanik der deformierbaren
Medien. Akad. Verlagsges., Leipzig 1945, S. 153-156.

[8 A.Sommerfed, Atombau und Spektrallinien. Bd. Il. Vieweg, Braunschweig 1960. {vgl. GI.
(1.1.5) und (1.6.99)};
Atomic Structure and Spectrallines. Trand. L. Brose, Methuse, London 1923, 1930, 1934.

[9 E. Schrodinger, Abhandlungen zur Wellenmechanik Barth, Leipzig 1927,
Collected Papers of Wave Mechanics. Blacki, London, Glasgow 1928.

[10] L. deBroglie, La Physique quantique restera-t-elle indéterministe? Cauthier-Villars, Paris 1953;
Phys. BI. 9 (1953) 486, 541.

-4-



[11]
[12]

[13]
[14]

[15]
[16]
[17]
[18]
[19]
[20]
[21]

[23]
[24]
[29]

[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

M. Born, Physics in my Generation. Pergamon, London New Y ork 1956;

Physik im Wandel meiner Zeit. Vieweg, Braunschweig u. Akademie-Verlag Berlin 1958. S. 35.
E. Mach, Die Prinzipien der physikalischen Optik. Barth, Leipzig 1921, S. 185-226;

The Principles of Physical Optics. New Y ork 1926.

As|[2], paper 5.

A. J. Fresnd, Oeuvre Complétes |. Paris 1866;

Abhandlungen Uber die Beugung des Lichtes. Ostwalds Klassiker Nr. 215, Engelmann, Leipzig
1926.

As|[2], paper 6.

A. Smekal, Naturwiss. 11 (1923) 973.

E. Berge, Math. naturwiss. Unterricht 27 (1974) 326.

As|[2], paper 4.

T. Young, A course of lectures on natural philosophy and mechanical arts. London 1807.
As|[2], paper 3.

As[2], paper 11.

P. M. A. Dirac, Die Prinzipien der Quantenmechanik. Hirzel, Leipzig 1930;

The Principles of Quantum Mechanics. Clerendon, Oxford 1935, 1947.

As[5], but not book 111, but book I1.

As[2], paper 8.

H. Haken, Erfolgsgeheimnisse der Natur. Synergetik: Die Lehre vom Zusammenwirken. 1.
Aufl. Nr. 34220, 1981, 2. Aufl. Ulstein Sachbuch Nr. 34725 Frankfurt/Berlin 1991. Kap. 5.
Synergetics - An Introduction. Berlin / Heidelberg 1978.

H. Haken u. A. Wunderlin, Die Selbstwechselwirkung der Materie. Vieweg Braunschweig
1991. Kap. 4.

H. Haken, Licht und Materie. Mannhem 1981.

P. L. Kapitzaa. P. A. M. Dirac, Proc. Cambridge Phil. Soc. 28 (1933) 287

H. Schwarz, Z. Phys. 204 (1967) 276; Phys. Bl. 26 (1970) 436.

As|[2], paper 13.

G. Rempe, Phys. Bl. 51 (1995) 383; Phys. Rev. Lett. 58 (1987) 353; 64 (1990) 2783.

G. Richter, W. Brunner u. H. Paul, Ann. Physik (7) 14 (1964) 339.

G. Magyar a. Mandel, Nature 198 (1963) 255.

As|[2], paper 15.

B. Hanbury-Brown a. R. Q. Twiss, Proc. Roy. Soc. London 242 (1957) 300; 243 (1958) 291.



