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A source of specific shape diffuses its luminosity in a room. On the screen inside a box with 

a vertical slot, we observe vertical bright and dark fringes. The analysis of these fringes 

according to the position of the source allow us to identify a field of light and shadow in 4 

dimensions of real space. 

 

The source consists of a luminaire, i.e. a spherical cover with a diameter of 29,5cm with 

vertical slits – 42 strips of average width 1,26cm, 42 slits of average width 0,95cm at mid-

height ; of a bulb with one or two vertical filament(s) placed in its center ; and the 

luminaire power cable. We turn on this source in a room with walls capable of diffusing 

and transmitting the light well, and therefore rather white. This creates in the room beams 

of light and volumes of shadows structured vertically as well as illuminated areas and areas 

of shadows on the walls (the light emitted from the bulb passes through the luminaire and 

will draw there what it crossed). We also have in this room a large cardboard box provided 

with a lateral vertical slot and we position this box so that the screen is not disturbed by a 

parasitic reflection or direct rays from the source. The observation is made at low light, and 

if possible by aligning the center of the screen and the slit in the direction of a corner of the 

room (minimum distance 6,50m between the slit and the corner of the room to obtain a 

regular image). On the wall of the box, a window allows you to observe the image on the 

screen. Fig. 1. 

 

 



If the source is stationary : on the screen, there are bright and dark vertical fringes, well 

proportioned, from the very top to the very bottom of the screen and not just at the slot 

height. They are very distinct (the bright fringes are very shiny in the center and the dark 

fringes very dark), delimited and straight. With a taller box with a longer slit, the fringes are 

even taller and straighter. Fig. 2. 

 

 

If you push the source with your hand so that it oscillates for a few seconds hanging from 

its cable, by a pendulum-like movement avoiding any possible rotation on itself, regardless 

of the direction adopted (try several directions if possible) and with amplitude to have 

beautiful movements and especially the time to return to observe the image, we observe 

on the screen that, despite the very disorderly and rapid images of the reflections on the 

walls of the room, the fringes remain perfectly vertical all the way up, close to each other 

and perform horizontal movements that seem to be in slow motion on either side of a 

central vertical axis, the latter being due to the alignment between the center of the 

screen, the slot and the corner of the room. The fringes are vertical, distinct and oscillate 

weakly horizontally on the sides of this axis. Fig. 3. If the slot-screen distance of an APS is 

about 50cm-1meter and the APS is positioned at about 7 meters from a corner of the 

room, it is possible to observe on the screen a lot of fringes almost still while the source 

produces large oscillatory movements. 



Finally, if we insert a sheet of paper between the slot and the screen, we confirm that the 

fringes are always displayed very vertical, closer to the slot. 

 

 

PHYSICS According to the geometric optics that can normally be used because the slot 

of the APS is wide and does not diffract a large part of the image in the center (only the 

diffraction by the slot edges would possibly be taken in account but this is not observed on 

the screen, the fact of narrowing the slot width only having the effect of lowering the 

luminosity in the APS and making the fringes more visible), the reverse-return of the rays in 

straight lines since the image of the fringes does not allow to reconstruct the initial 

reflections (in the room), and this does not matter the number of wall(s), because these 

reflections should draw -in reverse return- bright and dark vertical bands with low tilt angle 

possible, which is not the case at all when the source is in tilted position where there may 

be, for example, entire sections of walls with virtually no shade. 



On the APS screen, the fringes are kept perfectly vertical and numerous making one think of 

a “field”, the geometric optics are not valid when passing through the slot, and the 

shadow projections cannot be traced there in line right either. Yet light and shadow 

propagate well from the slot to the screen since the observed fringes are the result of 

light and shadows from the source. Fig. 4. 

 

 

GEOMETRY Let 1d be a real space dimension in the frame of reference of the experiment 

room (the dimensions of the room will be transformed), we place an entirely orthogonal 3d 

frame on the screen of the APS with “x” the propagation slot-screen, “y” the study axis of 

the movement of the fringes and also the reference axis positioned horizontally on the 

screen, and “z” the height; 

Based on the fringe image and 2d horizontal movement in APS; 

Condition : a fringe observed on the screen comes from a determined volume of light or 

shadow in the room. 

Although the geometric optics are not valid at the slot level, each fringe observed on the 

screen has its source beam or its corresponding source shadow volume in the room. During 

the oscillatory movement, the source beams sweep the vertical space [0, h] which is the 

height of the room. 

An additional real space dimension is necessary to solve a problem of incompatible spaces 

on “y” 

Minimum 1d extra 

Knowing that a fringe describes horizontally on its trajectory a segment of [0, h] which is 

the height crossed by its source beam (or shadow volume) in the room, and in order to 

prevent these spaces [0, h] do not intersect between them on “y”, you need an additional 

dimension for each path that overlaps a path taken by “y” on the screen. Fig. 5. 



 

 

Maximum 1d extra 

All trajectories of bright fringes can fit on a straight line and all trajectories of dark fringes 

can fit on a straight line (without disturbing each other) 

Close to the central vertical axis and after the small horizontal movement of the fringes, the 

trajectories of the bright fringes can be arranged side by side on a straight line without 

touching each other, and IDEM for the trajectories of the dark fringes. If one of these two 

lines is “y”, a maximum of one additional dimension is needed to organize the trajectories 

of fringes so that the [0, h] do not intersect on “y” and on the “1d supp”. Fig. 6. Do not 

assign the light or shadow parameter to “1d supp” immediately. 

We must therefore add exactly one dimension of real space to the 3d to free “y” ! Fig. 7. 

  

 

In geometry in space, it is not possible to add 1d orthogonally to the 3d of the marker… but 

it is possible to add 1d to “y” by transforming the 3d coordinate system (x, y, z) to go to a 

horizontal 4d coordinate system of a point in the “field” in the APS,  the movements of 

light and shadow being horizontal in the latter. To do this, you have to prepare the 3 

dimensions of the coordinate system and “1d supp” so that their light and shadow 

parameters can be reorganized ; organize the parameters for the 4 dimensions of space 

according to two positioning possibilities : “y” attributed to trajectories of bright fringes or 



“y” attributed to trajectories of dark fringes ; then finally realize the right angle between 

“1d supp” and “y”. The center of transformation is the center of the 3d coordinate system. 

Preparation for the reorganization of the parameters : the plane (1d supp, z) is 

transformed horizontally so as to obtain “z” parallel to “x” ready to receive a “propagation” 

parameter and “1d supp” parallel to “y” ready to receive a parameter “trajectories of 

fringes”, in the plane of physical parameters. The orthogonality between “1d supp” and “z” 

is preserved. 

Taking parameters : if “y” is assigned to the trajectories of bright fringes, the 2d light 

“trajectories of bright fringes – light propagation” remains established in (y, x) and the 2d 

shadow “trajectories of dark fringes – shadow propagation” is shifted from (y, x) to (1d 

supp, z) ; if “y” is assigned to the trajectories of dark fringes, the 2d shadow “trajectories of 

dark fringes – shadow propagation” remains established in (y, x) and the 2d light 

“trajectories of bright fringes – light propagation” is shifted from (y, x) to (1d supp, z). 

Transformation towards the field : for the two aforementioned cases, the realization of the 

right angle between “1d supp” and “y” involves a rotation of the 2d (1d supp, z) in full. See 

the transformation diagram. Fig. 8. 

We obtain a coordinate system with 4 horizontal dimensions with two different 

possibilities of organization of the 4 parameters. If we fix the 2d light in (y, x), the shadow 

propagation is positioned on the screen, and if we fix the 2d shadow in (y, x), the light 

propagation is positioned on the screen. 

 

 

Propa shadow on the screen 



In the first organization possibility, “z propa shadow” is positioned horizontally on the 

screen. We observe the shadow spreading horizontally along the screen discontinuously in 

successive layers, the dark fringes. “x propa light” orthogonal to “z propa shadow” : only 

the shadow propagates along the screen. Fig. 9. 

 

Propa light on the screen 

In the second organization possibility, “z propa light” is positioned horizontally on the 

screen. Light is observed to spread horizontally along the screen discontinuously in 

successive layers, the bright fringes. “x propa shadow” orthogonal to “z propa light” : only 

light propagates along the screen. Fig. 10. 

 

Propagations 

From the image of the fringes, we can see that “z propa shadow” and “z propa light” 

complement each other perfectly and form together a “z” on which we can see a double 

discontinuous propagation of light and shadow throughout the screen. 

Propagation discontinuity property for light and shadow 

Since light and shadow propagations are observed discontinuously on the screen 

simultaneously, light and shadow have the property of discontinuity in propagation. A 

propagation of light or shadow that appears to be “continuous” in space is a special case of 

discontinuity. 

FIELD 4d The two possibilities of organizing the parameters are given for a single 

horizontal 4d marker (from 3d + “1d supp”). If the parameters are compatible, there is 

nothing to stop you from superimposing these two possibilities of organization in this 

horizontal 4d marker by combining the parameters two or two per dimension. 



In the first way, only the light spreads between the slot and the screen, and in the second 

way only the shadow. Based on the fact that there is indeed light and shadow propagation 

between the slot and the screen since there are many fringes that are the result of the light 

and shadows of the source, and that each possibility is independently valid, the two 

possibilities of organizing the parameters are both exact, form a pair, and can be 

superimposed in 4d : it is the field. 

In superposition : “x” and “y” find an almost initial configuration “propagation – fringe 

trajectories” for light and shadow, with the difference that “y” is no longer disturbed by 

incompatible spaces since they are taken by “1d supp” ; “z” takes the same parameters as 

“x” ; and “1d supp”, reconstructed from “1d supp light” and “1d supp shadow”, is the image 

of “y”. 

The horizontal field exploits 4 dimensions (y, x, 1d supp, z) of real space and acts by two 2d 

light and two 2d shadows transformed within this space. 

In its frame of reference, light and shadow propagate horizontally by two dimensions of 

space : the slot-screen propagation “x” and the discontinuous screen propagation “z” of 

light and shadow. 

Back to 3d The transformation is carried out in reverse of the horizontal 4d reference of 

the field to return to the starting 3d position : horizontal rotation at right angle of the 2d 

(1d supp, z) to get “1d supp” parallel to “y” and rotation at right angle of the 2d (1d supp, z) 

to get “z” orthogonal to “x” and “1d supp” always parallel to “y”. 

The plane of the physical parameters (1d supp, z) is verticalized, “z” resumes its height 

position by acquiring the light and shadow propagation parameters initially in “x”, which 

is a direct effect of the field on the 3d, and “1d supp” returns to the screen to display an 

image of “y” that “looks up” as the fourth dimension of real space. Fig. 11. 

 

 

End In the APS, we see a field created upstream by this source. To understand this field, 

we are obliged to involve a real space dimension additional to the three space dimensions 

we know, and we see that it uses these 4 dimensions horizontally via two 2d light and two 



2d shadow transformed. When we return to the 3d, we observe each of the 4 dimensions 

of space being assigned a light parameter and a shadow parameter as if the real were made 

up of light and shadow, the vertical dimension “z” being directly related to the propagating 

field. 

Finally, we identify the fourth dimension on the screen as an image of “y” in the vertical 

plane. In short, the system will look for the fourth dimension in the horizontal 4d marker 

which is allowed because 2d light and 2d shadow do not interfere in physics, then it comes 

to present it to us on the APS screen in the 3d space. Fig. 12. 

 

Photon 

At a point of APS field space, an observable "photon", i.e. whose energy can be measured 

at E = hC/λ in reality, takes the characteristics of the field: 4 horizontal dimensions and 8 

parameters. This "photon" is constructed from the two 4d possibilities with 4 parameters 

each formed by a 2d light and a 2d shadow. 

Young’s Double Slit Experiment 

This discovery joins the Young’s Double Slit Experiment by geometry. In Young’s 

experiment, a unidirectional beam passes through the double slit and displays interference 

fringes. Here, the APS recovers the diffuse, moving background light from the vertical slit 

and regularly vertical fringes can be seen on the screen. 

 



Can we directly observe these four dimensions ? 

By direct observation using a horizontal slit placed consecutively to the vertical slit, it will be 

possible to make wormholes compatible with human observation and even thought… not 

to mention the many discoveries and applications in biology, mathematics, the study of 

consciousness, etc. 

Features of the luminaire : suspension Seynave Delia Bambou 3361410137043 ; 

Very common halogen bulb with vertical filament(s) of the 2010s in Europe. 
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