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In this paper, we propose an explication for the filaments of galaxies and for the bubbles of void. In particular, it explains their size. This explanation leads to a "top-down" scenario of creation of the structures of the Universe which could reveal a kind of transition of phase between the creation of the scale of superclusters, when the expansion dominates the gravitation's effects, and the creation of the scale of clusters, when the gravitation's effects dominate. By the same time, we recall the main predictions of this solution recently observed, the tendency of the alignment of neighboring clusters and the tendency of the alignment between satellite dwarf galaxies with its host galaxy. And not yet observed (because too small), a discrepancy in the measurement of the Earth's Lense-Thirring effect (for experiments such as "Gravity Probe B" or "GINGER"). In the theoretical frame of this solution, these experiments would be the way to directly measure the "dark matter".

Introduction 1.Dark matter and clusters' gravitic field

In the paper (Le Corre, 2015), the dark matter is explained without new matter and in the frame of the general relativity. The dark matter would be the gravitic field (the second component of gravitomagnetism obtained from the linearized general relativity) of the clusters. Traditionally, this term is neglected, but with the assumption that the neighboring clusters generate spins that are roughly aligned (just like the spins in a ferromagnetism material) it becomes sufficient to avoid the dark matter assumption. It allows explaining lots of known situations and predicting lots of not yet observed behaviors (allowing testing this solution).

Observation of an unlikely situation predicted by our dark matter's solution

A recent observation [START_REF] Taylor | Alignments of radio galaxies in deep radio imaging of ELAIS N1[END_REF] has shown a very unlikely situation, an alignment of galaxy's spins on a distance of several tens of Mpc or greater, i.e. between several clusters. They find that the probability of chance alignment is less than 0.1 per cent. The fact that a situation so unlikely is observed means that it can't be due to hazard and that it is more likely caused by a physical process. Consequently, this observation makes our previous assumption (on the necessary alignment of neighboring clusters) very likely. An immediate reaction could be to say that this phenomenon was predictable because of the walls of the galaxies. But the important point is that in our solution the alignment is deduced from others constraints explained in the paper (Le Corre, 2015).

It doesn't presupposed the existence of the walls of galaxies. But inversely, one can wonder if our solution also implies the walls of galaxies. This is the goal of this current paper, this wondering will lead to solve this question and several others.

What's coming next?

Our previous studies and the current paper lead to two unexplained facts. On one hand, we have demonstrated (Le Corre, 2015) that, in our solution, the alignment of the clusters' spins of the first neighbors is required to be able to obtain the correct value of the gravitic field that explains the rotation's speeds at the ends of galaxies. But it does not explain how this alignment is obtained. Indeed, the own gravitic fields of clusters are too weak to influence their neighbors. On the other hand, we are going to see that our solution can explain the walls of galaxies and the low limit of the bubbles of void. But it is very unlikely that the gravitic field of clusters can explain the high limit of the void's bubbles' size. These two unexplained facts make it possible to consider a common cause. Indeed, the superclusters could explain the size of the largest bubbles and also enable clusters' spin's alignment. But then, once again, a new question arises. How the superclusters can influence the alignment of the clusters' spin when the clusters cannot influence the alignment of galaxies' spin? This could be explained with the expansion of the Universe by the fact that the clusters would be formed at a "hinge" period where the density inside the superclusters would make the clusters highly correlated while just after, at the creation of galaxies inside the clusters, the space would be too diluted and then would make the galaxies more independent so that the clusters couldn't impose alignment of galaxies' spin.

Organization of our current paper

First, we are going to recall why our solution implies that the gravitic field of clusters and their first neighbors can explain the dark matter. It will help to constraint once again our solution. Then, we are going to see that our solution implies 1. the existence of the walls of galaxies, 2. the size of the bubbles of void between 10M pc and 100M pc, 3. a kind of "phases' transition" of the universe at the period of the formation of the superclusters, 4. a "top-down" scenario for the creation of the structures of the Universe.

So, let's see the origin of our embedding gravitic field (our explanation of dark matter).

2 About the origin of the value of the gravitic field

Not due to galaxies

As seen in (Le Corre, 2015) if dark matter is explained by the gravitic field, it must be necessarily generated by structures greater than the galaxies. Because, at the scale of the galaxies, first, the gravitic field should decrease with the distance to the galaxy's center (if the galaxy was the source) but the measures show that dark matter (the gravitic field in our explanation) is constant until at least 100kpc. Second, the own gravitic field of galaxies seems to be too small, its order of magnitude at 100kpc is roughly around 1% of the expected value at the ends. Even the neighboring galaxies cannot compensate (by their sum) the weakness of this field (because of the insufficient number of neighbors required and of the too large distance between galaxies).

Not due to one cluster but from the first neighboring clusters

If we assume that it is generated by only one cluster, the roughly calculation seems once again to give a too small value at the ends of the cluster (the order of magnitude at 5M pc is roughly around 20% of the expected value at the ends). It would mean that lots of galaxies (at the ends of the cluster) wouldn't have dark matter. The observations contradict this situation, showing that only very few galaxies have no dark matter. But if we consider several neighboring clusters, we then obtain roughly the whole value of the expected gravitic field (the gravitic fields as the magnetic fields can be added if they are parallel).

From the previous value, one can deduce that only the first neighbors are sufficient to get the expected value (around 5 clusters would be able to obtain 100% of the expected value at the ends).

Not due to superclusters

If we assume greater structures (one supercluster or supercluster with its neighbors) they seem not to be able to generate the expected value because the values are too small at the superclusters' ends (the order of magnitude at 50M pc is roughly around 2% of the expected value) implying that lots of galaxies wouldn't have dark matter, in contradiction with the observations. It also implying that neighbors can't compensate this too small value (around 50 neighboring superclusters would be necessary, which is not possible).

Not due to whole Universe

And if the gravitic field would be generated by the whole Universe, it would mean that all galaxies would have dark matter. This time, it would contradict the existence of few galaxies without dark matter. Furthermore, it would be difficult to justify the spatial extension of a field on distances of the order of magnitude of the Universe.

The expected gravitic field can only be due to assemblies of clusters

In conclusion, in our explanation of the dark matter as a gravitic field, only the clusters with their neighboring clusters (what I call an "assembly of clusters") seem to be able to generate, first, the expected value of the gravitic field and second, the spatial extension of the dark matter. I insist on the fact that I talk about "assembly of clusters" and not about "supercluster" (the set of clusters) because the main contribution of clusters' gravitic field is due to the first neighbors (i.e. a subset of the supercluster). But depending on the size of the supercluster and on the deviation of the alignment between two neighboring clusters, the result of this local influence, step by step, should seem to undergo on a large subset of the supercluster (and certainly sometimes on the whole supercluster if the deviation of angle between two clusters is very small). Let's develop a bit more the role of the alignment of the clusters.

3 About the direction of the gravitic field

Alignment of neighboring clusters

As indicated previously, the gravitic fields of neighboring clusters to be effectively added must be roughly aligned (just like the atomic spins of a magnet). So, to obtain the required value of dark matter, our solution implies necessarily a tendency to have alignments of the spins of the neighboring clusters. It cannot be otherwise, because with the order of magnitude mentioned previously and with the number of possible neighbors it is the only way (in our solution) to obtain the expected gravitic field. That's why this prediction on alignment is a strong constraint on our explanation of dark matter! Consequently, the angular deviation between two neighbors should be slight. And then, as written previously, it means that the alignments should indirectly "propagate" on several neighboring clusters (depending on the value of this deviation). Smaller is the deviation, larger will propagate the alignment. I recall that the recent observations of alignments of galaxies on large distance (which is an extremely unlikely situation, less than 0.1 per cent [START_REF] Taylor | Alignments of radio galaxies in deep radio imaging of ELAIS N1[END_REF]) corroborate this layout (once again, unavoidable in our solution of dark matter!).

Remarks: Such alignments have ever been observed with samples of quasar optical polarization measurements, first in 1998 [START_REF] Hutsemekers | Evidence for very large-scale coherent orientations of quasar polarization vectors[END_REF] and confirmed in 2005 [START_REF] Hutsemekers | Mapping extreme-scale alignments of quasar polarization vectors[END_REF]. One can also mention the paper [START_REF] Hennawi | Quasar quartet embedded in giant nebula reveals rare massive structure in distant universe[END_REF] which describes four close quasars (extremely unlikely situation with our current theoretical idealization, the chance probability of finding them is 10 -7 , meaning that if it has been observed, such situation should be more likely than expected by our idealization), and these four quasars are extremely well aligned.

About the alignments, one can also note that our solution implies another tendency of alignment, for the dwarf satellite galaxies. Some observations confirm it [START_REF] Tully | Two planes of satellites in the Centaurus A group[END_REF].

As explained in (Le Corre, 2015) one can wonder if this solution contradicts the assumption of an isotropic Universe. Let's see that this anisotropy is necessarily limited only at the scale of the assemblies of clusters (roughly between cluster and supercluster) and that it is consistent with the galactic filaments (which is themselves a local anisotropic distribution).

Do not impose alignment at higher scale (than assembly of clusters)

As seen previously the alignment of clusters is only necessary on its first neighbors. And step by step, depending on the angular discrepancy between two neighboring clusters' spin, this alignment can extend on the whole supercluster. But it is likely that an angular deviation should appear in the alignment beyond several clusters. It would then explain why the alignment disappear roughly at the scale of the superclusters (the sum of the slight deviations between neighbors become a significant deviation). Consequently, even if, between two neighboring clusters, their spins are correlated, the clusters spins distri-bution at the scale of the Universe evolve in all the directions. Then, the whole Universe doesn't have a preferential direction. One can find all the directions, randomly distributed in our Universe. The assumption of an isotropic Universe is then consistent with our solution.

Do not impose alignment at smaller scale (than clusters)

At the scale of the galaxies, the resulting gravitic field of the clusters which embeds the galaxies (around k 0 = 10 -16.5 ), explaining the dark matter, is too small compare with the own gravitic field of a galaxy (around k g = 10 24.5 near the galaxy's center) to impose its direction. Furthermore, with time, collisions and interactions between the galaxies certainly modifies their directions. Consequently at the lower scale than clusters, the Universe appears isotropic. I recall that, in our solution, the gravitic field of clusters must necessarily impose its direction only far from the center of the galaxies (from the ends of the galaxies and beyond), where the own gravitic field of the galaxies becomes smaller than the embedding gravitic field of clusters (implying most of predictions/constraints verifiable for our solution (Le Corre, 2015; Le Corre, Dec. 2015; Le Corre, 2016)). Our solution explains then why the dark matter start appearing only at the scale of the galaxies, it is another very important positive point of our solution (because expected by the observations).

Remark: As shown in (Le Corre, 2015), even if the resulting gravitic field of clusters is extremely smaller than the own gravitic field of the galaxy, it is nevertheless large enough to explain the rotation speeds for large radii in the galaxy. Indeed, far from the galaxy's center, where the gravity field is negligible, the only gravitic field, k, imposes v = 4r * k.

With k 0 = 10 -16.5 at r = 10 21 m = 30kpc we obtain v = 100km.s -1 . So, our model explains in the same time, the fact that "dark matter" is omnipresent at higher scale (i.e. for large "r") and the fact that "dark matter" is undetected at our scale. Our solution with k 0 = 10 -16.5 should generate a Lense-Thirring effect of a value between around 0.3 milliarcsecond/year and 0.6 milliarcsecond/year (Le [START_REF] Corre | Dark Matter, A Direct Detection[END_REF], value inferior than the precision of the last experiments of measure of the Earth frame-dragging precession (39mas/y) and of the geodetic effect (6606mas/y). One can note that even at 100kpc, our solution gives around v = 300km.s -1 in agreement with the speed of the dwarf satellites galaxies. It is another strength point of our model that makes it extremely consistent! In the traditional assumption of dark matter, these two facts are extremely contradictory which make this assumption very unlikely (everywhere at large scale but unnecessary and invisible at our scale and nevertheless we should be embedded in it, this is a highly esoteric behavior for some matter!). Without speak-ing that the dark matter must have a different distribution than the traditional matter but undergoes the same gravitation.

Do impose alignment locally only at the scale of assemblies of clusters

In conclusion, our solution doesn't imply an anisotropy at the scale of the whole Universe and no more at the scale of the galaxies, in agreement with the traditional assumption of an isotropic structure at the scale of the whole Universe. But, our solution implies necessarily that at the intermediary scale of the assembly of clusters, between cluster and supercluster, the matter distribution becomes locally anisotropic.

4 Bubbles of void and filaments of galaxies

In addition to the flattening due to the rotation, the gravitic field also implies a disposition of the matter in planes perpendicular to its direction. Associated with a central force (the gravity field) the clusters' gravitic field must concentrate the matter mainly on a plane passing by the center of the cluster. Indeed, with the same reasoning seen in (Le Corre, 2015), if the matter is not in the plane of rotation (perpendicular to the gravitic field and passing by the cluster's center), there are two possible trajectories. If it escapes, the particle follows a helicoidally trajectory that makes this particle goes far away. If it gets closer, the particle follows a helicoidally trajectory that makes this particle goes in the area of the gravity influence of the cluster, which with time makes the particle goes in the rotation plane (perpendicular to the gravitic field and passing by the cluster's center). By this way, apart from the rotation's plane, the cluster should define a sphere (and even more a cylinder) of void centered on the center of the cluster. And because of the alignment of the clusters, clusters should shape a web of surfaces (locally roughly close to a plane). And with a 2D cut, it would give filament of galaxies with bubbles of void. This explanation allows to determine a low limit for the bubbles of void between the filaments of galaxies. Indeed, because of the previous process of creation of cylinders of void, the minimal space between two filaments should be in the order of magnitude of one or two cluster's diameter. With a typical size of cluster around 5M pc, it gives a bubble's typical minimal diameter of around 5M pc or 10M pc.

The typical measured size of bubbles of void is between 10M pc to 100M pc. The order of magnitude of our minimal value is consistent with the observation. To summarize, our solution implies two behaviors on clusters: roughly alignments between neighboring clusters and concentration of the matter along surfaces, locally close to a plane. These two behaviors allow generating "bubble of voids" with sizes of around 5-10Mp and filaments of matter in 2D cuts, in agreement with the observations.

First problems

But one can try to go further because there are two points that would need to be explained. First, we say that our solution implies that the neighboring clusters must be aligned. Even if this structuration is observed (and the observation of [START_REF] Taylor | Alignments of radio galaxies in deep radio imaging of ELAIS N1[END_REF] is a first step to validate such a disposition) it doesn't explain the process that allows to align the neighboring clusters' spins. In particular, our solution implies that, roughly, the rotation plane of the neighboring clusters must be parallel but not that they are coincident (in a same plane) as observed (with the filaments of galaxies). Second, the size of the bubbles of void can up to 100M pc. The previous process (of emptying matter from a sphere/cylinder around a cluster) which can explain the minimal size (10M pc) of the bubbles of void is certainly not satisfying to explain the high size (100M pc) because it matches to too much clusters (a spacing of around 20 clusters). Depending on the deviation between two neighboring clusters, one could have filaments with a length of 100M pc, but it seems difficult to have a volume (bubble of void) with this typical size (distance between filaments and not length of the filaments). A second process of generation of bubbles of void is certainly necessary.

Clues to find a solution for the first problems

In fact, one can imagine a unique common explanation. These characteristics lead to think that the superclusters could intervene in these situations. On one hand, because the typical size of the superclusters is around 50M pc. One can then expect that, just like for the influence of the clusters, the space between two filaments, due to the superclusters, could be in the order of magnitude of one or two supercluster's diameter, between 50M pc and 100M pc, as expected by the observations. On the other hand, the alignment of the neighboring clusters could be explained because the clusters are inside the supercluster and then could be influenced by their immediate upper scale (the superclusters). A supercluster could then constraint the clusters' orientation, to align the clusters' spins. The superclusters could be the "keystone" to solve the two previous problems.

Second problem

But once again, this last explanation leads to a new constraint. Indeed, a priori, if the superclusters could align their "elements" (i.e. the clusters), the clusters could also align their "elements" (i.e. the galaxies).

But we showed (Le Corre, 2015) that the gravitic field of the clusters can't align the gravitic field of the galaxies. The value is too small. Furthermore, we also showed that the supercluster's gravitic field is very small compare to the clusters at the ends of the superclusters. It seems very unlikely that it can align the clusters. So, we must find a specific explanation for this behavior at the scale of superclusters.

Solution of the second problem

If we assume that the superclusters were created before the clusters, and the clusters before the galaxies, one can imagine that the physical context, before and after the clusters, drastically changed. Such a behavior could be due to the rapid variation of the early Universe expansion. Indeed, two reasons for the decreasing value of the gravitic field are the distance parameter and the density of matter. If, in the early Universe, the density of matter was high enough at the apparition of the clusters of a supercluster, so that the supercluster wasn't spatially much extended, then it would be small enough to impose the alignment of the internal irregularities (the future clusters). And if the expansion is high enough to sufficiently change the density of matter before the apparition of galaxies, the clusters and the superclusters would be then much more spatially extended at the apparition of the galaxies to not impose the galaxies' orientation.

The period of the internal structuration (the future clusters) of superclusters could look like a kind of phase transition. One can note that something like this seems to happen. Indeed, the superclusters are not bound together by the gravity, unlike the clusters and the other smaller structures. We can also precise that our solution implies a "top-down" scenario for the creation of the structures of the Universe.

Possible solution of the first problems

The expansion of Universe would play an important role for this transition by diluting matter at a critical density. During this phase of creation of supercluster, with this process of transition, one can expect that on one hand the early superclusters were high enough, in term of density, to empty efficiently their sphere of influence with their gravitic field and by the same time to align efficiently their clusters' spins. These early structures would have generated the bubbles of void of around 50 -100M pc (with a longer expansion, in time, and a greater initial density). And on the other hand, the latest superclusters were low enough, in term of density, not to empty efficiently their sphere of influence and to align less efficiently the neighboring clusters' spins, generated larger discrepancies between two neighboring clusters' spins. In this last case, the bubbles would be mainly structured under the influence of the clusters' gravitic field and its first neighbors than the whole supercluster. The first case would lead to create the largest bubbles of void and the last case the littlest bubbles.

5 New predictions 5.1 Correlation between bubbles' size, constraint of alignment and age of superclusters From this explanation (because of an efficient alignment of their clusters' spins), one then could predict that:

Statistically, bigger the bubbles of void would be, smaller the angular discrepancies of alignment between two neighboring clusters would be.

And (because of an efficient emptying of their sphere of influence):

Statistically, bigger the bubbles of void would be, older the supercluster would be.

Furthermore, we can expect that the expansion of the Universe at high scale certainly weakened more the acceleration due to the first term of the gravitation (the "Newtonian" term) than the acceleration due to the gravitic term (the second "Maxwellian" term) because they don't act in the same way. It would then increase the role of the gravitic field to aggregate matter on surfaces and to empty neighboring matter of a volume.

Conclusion and discussion

In this paper we show that our solution for dark matter, presented in (Le Corre, 2015), implies the existence of galaxies' filaments and bubbles of void because the gravitic field tends to aggregate the matter on surfaces perpendicular to its direction. From the observed sizes of bubbles of void, we deduce a double influence, that of clusters (generating the low limit of the bubbles' sizes) and that of superclusters (generating the high limit of the bubbles' sizes). From this observational constraint, we deduce a change in gravitational behavior between clusters and superclusters in line with the fact that the last are primarily linked by their expansion velocity while the former are linked primarily by the gravitation. At the same time we reaffirm how the traditional assumption of dark matter is unlikely. The solution that we propose by the consideration of the 2 nd term of general relativity (the gravitic field, traditionally neglected because very low) works very well and the range of theoretical possible values in agreement with the observations is so narrow that it is unlikely that is due to chance. In other words, the right fit is so unlikely that the fact that we can find an explanatory logical path makes it extremely robust and relevant. In this solution, this 2 nd term remains generally low at the scale of individual objects (supercluster, cluster, galaxy ...), but it is their collaboration (for clusters) that makes it significant. Moreover, the effect of the 2 nd term is small enough to explain its failure to be detected at our scale (Le [START_REF] Corre | Dark Matter, A Direct Detection[END_REF] and the expression of this 2 nd term explains its necessary consideration at large scale (for large "r" because the effect of the gravitic field, k, on the speed v expresses itself by v = 4rk). These features make highly unlikely the traditional assumption of dark matter in terms of observation and untenable in logic term! More we are close to dark matter, less we detect it and more we are far, more we need it in our theory. Dark matter is omnipresent around us, easily "detectable"/measurable at high scale (and even unavoidable) and hardly detectable at our scale (and even unused in our theory). One can also mention the astonishing "bipolarity" of the gravitational behavior that this assumption leads, with visible and dark matter distributions strongly different. At this day, no prediction of this solution has been contradicted but many of them (non-trivial) have been confirmed:

1. The satellite galaxies are distributed according to plans 2. For nearby galaxies, the plans of satellite galaxies must have the same orientation 3. The plans must be aligned on the equatorial axis of the cluster they belong 4. The neighboring clusters of galaxies must have a strong tendency to align 5. A calculation of order of magnitude provides that these alignments can extend over distances of tens of Mpc at least 6. Statistically, the spin vectors of galaxies must be oriented in the same half-space (that of the cluster rotation vector) 7. After a first step of inflation, the acceleration of the universe should decrease (second step) and then in a third step increase. (Le Corre, Mar.

2015)

The article [START_REF] Tully | Two planes of satellites in the Centaurus A group[END_REF] confirms the predictions 1, 2 and 3. The article [START_REF] Taylor | Alignments of radio galaxies in deep radio imaging of ELAIS N1[END_REF] confirms the predictions 4, 5 and 6. The article [START_REF] Riess | A 2.4% Determination of the Local Value of the Hubble Constant[END_REF] confirms the prediction 7.

One also could mention the observation (totally unlikely with the current assumptions) of 4 quasars perfectly aligned [START_REF] Hennawi | Quasar quartet embedded in giant nebula reveals rare massive structure in distant universe[END_REF] or older papers [START_REF] Hutsemekers | Evidence for very large-scale coherent orientations of quasar polarization vectors[END_REF], [START_REF] Hutsemekers | Mapping extreme-scale alignments of quasar polarization vectors[END_REF], [START_REF] Hu | Orientation of Galaxies in the Local Supercluster: A Review[END_REF] and [START_REF] Pelgrims | Evidence for the alignment of quasar radio polarizations with large quasar group axes[END_REF], all about unexpected alignments.

To end, one can note that, in the frame of this solution, only the measure of the Lense-Thirring effect would be the way to directly detect the dark matter (just like in Gravity Probe B or GINGER experiments). Our solution predicts a discrepancy between 0.3mas/y and 0.6mas/y on the measure of the Earth Lense-Thirring effect (Le Corre, 2016).