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    Abstract           
                                   Many essential paradoxes in the mechanical balance of the Galaxy are highlighted. We propose a unique and synthetic interpretation, including a cosmological theory of the origin of the observed cosmic rays, especially at the highest energies. It involves matter-antimatter annihilation in the median plane of the Milky Way, as a source of “dark matter”.  We discuss the structure and balance of the Galaxy, seen as made of two parallel disks of matter versus antimatter dominance, and opposed by the repulsion of an annihilation gas, settled in the equator disk. The suppression of antimatter in the Universe, just after the “Big-Bang”, is thus questioned (from T invariance).  ultra-relativistic thermodynamics of cosmic rays are then settled.  The rhythmic emissions of  “Gamma-Ray Bursts” and other flares are easily explained.  Various stringent tests tend to confirm this theory : pointedly, the now classical energy behaviour of the incident flux of energetic cosmic rays is easily derived as a power law, possibly with expected exponents -2.5 and –3 (main dependence, including the first knee).  Ultra-high energies, further, are still easily attainable, with no necessary restriction of the “GZK” kind, for instance. Beyond 1020 eV, rather, a new break is still thus made feasible.  Beyond CP invariance at stake, T reversal is axiomatically discussed, as well as the very nature of time in Special Relativity.    
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	   MECHANICAL  PARADOXES                   
  SALIENT  IN  THE  GALAXY 



  (I)           INTRODUCTION :
(I)        INT
    

(a)       DARK  MASS  :    EXOTIC  AND  NON-EXOTIC
    A series of important paradoxical facts, of  mechanical nature, salient from the very stuff of our Galaxy, still remain unexplained USERADDRESS  \* MERGEFORMAT .  For instance, it is fully established now, from the mere aspect and behaviour of the old spiral arms, that their kinematics of gravitation requires a huge rate of unknown extra mass, the so-called “dark mass”, in order to warrant the overall balance in motion.

    The point is not : what is the mysterious nature of this elusive “dark mass”, however remote or invisible it may be, but what is the cosmological origin and associated productive mechanism ?  At first, merely from definitions, such “dark mass” should essentially be exotic ;  but on the other side, however, being deeply rooted inside the very wheels of the Galaxy, it belongs to it and, thus, cannot either be exotic at all !  This self-contradicting assessment, set as it is in the fundaments, constitutes a paradox on its own, requiring intelligible answer.  
     Now, why seemingly all spiral galaxies have similar rotation curves, hinting mysterious kinship between visible and dark matter : some paradoxical “ cosmic conspiration”, to be disentangled ? 

(b)      GALAXY STRUCTURE   :    PARADOXICAL  DISCONTINUITY
     The dynamical  structure displayed by the Milky Way  is by itself blatantly paradoxical to the highest degree.  It is rarely pointed out, indeed, that it displays a three-layer form laterally in some kind of “sandwich shaping”, being made of two brilliant disks, parallel and opposite, but separated by another disk, this one dark and broad in the equatorial region, seemingly almost deprived of luminous stars ;  with a similar width, of the order of  1000 light-years, at least [Fig. 1a].  Such a reconstituted shape is by no way exceptional : quite a lot of galaxies, probably spiral as seen edge-on, in profile, indeed, display such a sandwich structure in direct observation, through the lengthy side  (ex. :  M104 , ESO510 , NGC 678/ 891 / 4013 / 4565 / 5866/ 7814 …) [Fig. 1b, 1c] .  Even the distorted lengthy galaxy NGC 3718, probably also a spiral one as seen in profile, undergoing gravitational attractions, accordingly displays a median dark stripe similarly distorted !  It may be emphasized that such an effect can be observed as well for small-bulb galaxies, as for a huge-bulb galaxy like M104, the famous “Sombrero”.  Even the elliptical radio-galaxy  NGC 5128  displays such an equatorial stripe, very broad and dark.  Conversely, when seen frontally, upon a face, the spiral galaxies manifest no such sign of equatorial obscurity !
     The point about it is more that of dark stability, than of primaeval genesis.  Obviously, merely from gravitational attraction, the upper and lower parts of the Galaxy should have rejoined long ago, in the long run, and the repelling gas seen settled in the equatorial region should therefore have been displaced, gradually suffusing, permeating the brilliant disks.  There is absolutely no sign of such distortion and shift of the dark stripe (except when the galaxy itself is distorted) !  Further, if the dark plane had been quite starry, but merely veiled by such a gas, a similar “obscuring effect” should have gradually extended to the brilliant disks, at least polluting them.  Now again, there is no noticeable sign of such a patent “smearing effect” onto disks, otherwise easily observable in contrast !  The origin, if not the nature, of such a mediating gas, and even the maintenance mechanism, as a paramount mystery, still remain unexplained. 

                                                                 FIG. 1a

                                                  Profile  classical  view  of  our  Galaxy,                                                                                                                                             
                       by  J. N.  Bahcall   (Institute  for  Advanced  Study)      
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                   FIG. 1b     The spiral galaxy NGC 891, seen edge-on, with a                 small bulb, probably quite similar to ours : displays a similar dark broad stripe 
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   FIG. 1c      The spiral galaxy  M 104  (the famous “Sombrero”),  at 6° angle,   
              with an enormous bulb, also reveals an analogous dark equatorial plane    


[image: image3.jpg]




FIG. 1d     Spiral galaxy, such as NGC 4013 : the bright disks seem vanishing 
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(c)      GLOBULAR CLUSTERS  :    KINEMATIC  GATHERING  STABILITY
     The globular clusters, with some apparent “stability” (or meta-stability), concentrate an enormous amount of stars in quite a restricted field of space, whereas gravitational attraction in the gathering process, obviously, should have induced an enormous disturbing kinetic energy among the stars and so, ipso facto, an extreme mechanical instability, unavoidably, with patent effects in the long run (for such old, type-II, populations) !  For instance, “47 Toucan” is quite an old cluster, 7 billion years of age, gathering a regular set of some 2 or 3 million stars, within 200 ly : being observed in extreme detail, almost star by star, it reveals no sign of instability in its core, not even the least “black hole”, as expected !  Generally so, globular clusters present a phenomenon of kinetic stability and steady regularity, perfectly paradoxical on its own, requiring a fully mysterious evacuation of the primordial gravitational gathering energy, but through no obvious standard mechanism, a priori ! In the general frame of astrophysics and cosmology, repetitive observations of the kind stand unexplained, as a fundamental paradox. 


(d)     QUASARS   :  FANTASTIC  DENSITY  OF  RADIATION
     The paradoxical luminosity of some “QUASARS”  may exceed a thousand times the brightest galaxies, occasionally, just from a core of tiny size less than 1 ly , a hundred thousand times smaller than a standard galaxy !  It thus raises the problem of a prodigious energy density of radiation, if not of mass density.  It still stands quizzical on its own, and may be likened to the phenomenon of  “BLACK HOLES”, for which conjectural strong radiative emissions should be re-examined, as utterly paradoxical, if not just self-contradicting for the name (“black”) [13]. 

(e)      ELLIPTICAL  GALAXIES  :    AMAZING  “DEARTH  OF  DARK  MATTER” 
    While the presence of “dark mass” is perfectly established for spiral galaxies, an outstanding scarcity of dark mass in elliptical galaxies has been duly notified, conversely, and qualified as : “DEARTH  of  dark matter”, on the basis of general observations.  Such an  amazing fact not of random origin, stands paradoxical : on the contrary, being much heavier most usually, elliptical galaxies should even imply more dark matter than “spiral galaxies”, a priori !  
(f)      STAR GENESIS : PARADOXICAL REVERSAL OF YOUNG AND OLD  POPULATIONS  
     Classically, it is admitted that stars should originate from condensation of immense, remote, expanses of DUST, accumulating  into dense molecular clouds, from which young stars should eventually emerge.  Consequently, external formation should predominate for our Galaxy, so that the suburbs should be richer in young stars than the equatorial realm of the Milky Way : just contrary to observations, that is quite preposterous, the halo and globular clusters being dominated by old stars, while the equatorial realm is rich in young  stars ! The classical theory must clearly be revised.  
(g)      “GAMMA-RAY  BURSTS”  :    PARADOX  OF RHYTHMICITY
    The main issue about the well-known GAMMA-RAY BURSTS (“GRB’s”) is not the amazing intensity observed, which may have various simple interpretative origins, but rather some regular “rhythmic” recurrences, excluding any plain source in righteous specification, and requiring some general mechanism underneath, still to be devised : not restricted to gammas, but extended to the whole spectrum !  Indeed, at other wavelengths, similar periodical emissive phenomena still appear through intense “optical” flares or outbursts, and from hard “X-rays” sources (ex., X-ray flashes of luminosity > 1028 watts, during ~ 2 or 3 days at a peak, with a period of 165 days: “IGR J11215-5952”, Ref. [16]) !  
	THE PARADOX  OF A  STABLE  FLUX  OF
 COSMIC RAYS AT ULTRA-HIGH ENERGY. 


   (II)

       

    The observation of the extremely high energies reached by some cosmic rays (≈ 1021  eV), indeed, suggests the existence of a powerful hidden phenomenon of appropriate creation, actually both intense and uniform in the Galaxy, at energies very much superior to those occurring in usual production mechanisms. One has thus to contemplate some process of likely cataclysmic genesis, extended through cosmic space, and still leading to an immense spectrum of effective energies, between   ≈ 1010   and  ≈ 1021 eV :  a flux variation curve almost perfectly smooth, apart from a few casual breaks as duly observed (two small “knees”, one “ankle” etc.) ;  and analytically accounted for, in first approximation, by a simple power-law in  E-2.7 , versus energy, of sheer decrease [1]. 

    Among the interpretative theories propounded, the eruptive one through a SUPERNOVA, at first sight, is thus natural and particularly commanding attention.  It stands as an ancient proposal, by the way, tracing back to Fritz Zwicky in 1938, to Enrico Fermi in 1948, to Evry Schatzman in 1966…, to Marcowith in 2006 [2,3]. 

    Nevertheless, beyond all technical refinements successively set forth in its various versions, this theory is harshly impeded by fundamental objections in principles and enormous obstacles in facts, actually rather numerous. (Other origins propounded : from “QUASARS” [4], “PULSARS” [5], “SUPER-BUBBLES” [12]… are still, likewise, questionable.) “Gamma Ray Bursts” (GRB’s) and other flares may still be connected phenomena [9]. 

    And indeed, humanity has not registered more than about ten quite certified SUPERNOVAE, on the whole, within the last 2000 years.  The reason is clear : this is just an instant phenomenon, with absolutely no warning before, and as soon disappearing with only quite ephemeral fossil remnants testifying. There is however, nowadays, a current opinion that SUPERNOVAE should actually be many times more numerous ! Now obviously, most of them, being extra-galactic, cannot noticeably contribute (for instance, SN1987A, recently certified SUPERNOVA, from the Large Magellanic Cloud), as it appears in theory (because just a small rate reaches our Milky Way, with angles of incidence generally noticeable, so severely restricting any possible magnetic confinement). Consequently, just a small rate of radiation from such explosions of SUPERNOVAE should, actually, be effective : that looks exceedingly poor to engender quite an intense regular flux of energetic cosmic rays ! 

    The more so since the SUPERNOVA mechanism considered is only productive for energies up to ≈ 1014 eV, not above !  So beyond, namely from ≈ 1015 to ≈ 1021 eV, the problem is still at stake [3]. 

    Further, some peculiar mechanism of magnetic confinement, of the synchrotron type, would still be necessary to maintain cosmic rays in capture within the Galaxy, for extremely long times, after the instant “blast”.  Such maintenance should require the existence and action of a rather high magnetic field, uniformly throughout the whole extent of the Galaxy.  But precisely, according to specialists themselves, even the high galactic field values considered,  ~ 10-10 Tesla, would still be insufficient to stabilise such a long lasting confinement, at least for the highest energies of cosmic rays (above ~ 1019 eV) [3] !  Moreover, such an order of  ~ 10-10  Tesla  for the magnetic field should only be available within the strict vicinity of a star (within  0.01 ly or ~ 1000 ua), becoming almost zero far from it, as can easily be estimated, for instance, for any standard solar-type system (same result exactly with a PULSAR, at large distance, even starting with some 108 Tesla at ≈ 100 km).  As mean distance between stars is obviously much larger, as we know, the average magnetic field, in between, should thus be much weaker than the ( 10-10 Tesla postulated, and so quite insufficient to ensure such a galactic confinement of cosmic rays. 

     Moreover, to be effective, the overall magnetic field for galactic confinement should still stay roughly, but uniformly, perpendicular to the Galaxy plane.  Actually, there is no compelling reason for it : magnetic star fields contributing, in fact, should rather be more or less random in direction, a priori, thus resulting in reduced (if not nearly zero) average magnetic field, through the Galaxy !

    There are still two fundamental hitches in this hypothetical mechanism : first, only electrically charged emission is meant in magnetic capture, but we perfectly know that neutral components still, such as neutrinos, photons … (if not molecules or neutral atoms), endowed with a paramount part of the SUPERNOVA energy radiated, would then be lost.  Besides, such magnetic capture is meaningful for horizontal emission only, i. e. within the plane of the Galaxy : since SUPERNOVA explosion should essentially be isotropic, obviously, emission must be mostly transversal and, thus, lost for confinement.    
    On the whole, this old theoretical vision, in many respects, appears exceedingly unrealistic, if not irrational, to stand quite a convincing one.  We shall, nonetheless, maintain the essentials, namely the requirement of a vast cataclysmic mechanism, even much more powerful necessarily than the SUPERNOVA one (limited to ( 1014 eV) and, particularly, with much more steady and regular emission, involving the galactic plane in a much more natural way, both geometrically and dynamically, with no neglect of the neutral emissions (( ’s,  γ ’s  …), probably also paramount.
    All these preliminary conditions, on the basis of observations, look quite compulsory to settle the fundaments of any acceptable and coherent theory of astrophysics. 

                                                                                  FIG. 2    
         Flux spectrum of high-energy cosmic rays, from 108 to 1021 eV
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        FIG. 3a               Flux for check, multiplied by an  E3  factor
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          FIG.3 b     Flux (upper side) for check, multiplied by an  E3  factor
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possible break beyond 1020 eV

(III)             MATTER - ANTIMATTER EQUILIBRIUM 

                 AND STRUCTURE OF THE UNIVERSE.

     It is accordingly convenient to go back to the farthest roots of our physical concepts and, so, to the nature, nay to the general structure, of the Universe. 

    We know that, originally, at the precise “BIG-BANG” time, the total baryonic number of the Universe should have been zero.  But now, it is too easily admitted that, just immediately after, a paradoxical unbalance occurred and should have depressed, and even nearly suppressed, (anti-baryonic) ANTIMATTER versus (baryonic) MATTER, mysteriously, throughout an essential drastic asymmetry, to such a point that, now, we could almost only perceive the latter one, in practice. The total baryonic number of the Universe, accordingly, would henceforth be made largely positive, forever. 

    But now, another physical assumption is still made feasible : namely, that matter and hidden antimatter, in similar if not identical proportions, should actually be well balanced throughout the Universe, if not locally, without manifesting it clearly, as a consequence of some primordial separation.  (This will appear later from deep problems of T invariance, in connection to CP).
    It is uneasily believable that pure-matter galaxies, in opposition to pure-antimatter galaxies, might distinctly exist, indeed. The reason is that their formal separation, with condensation a long time after the “BIG-BANG”, would mean no solution to the genuine problem, in itself, and look artificial if not unthinkable in the absence of any patent repulsive mechanism, a priori at stance. That is not, however, rigorously impossible. 

     So, it is much more natural to suppose that matter and antimatter, actually, do cohabit inside the galaxies.  Now, they should unavoidably annihilate mutually thus, by contact or by coalescence, which might be at the origin of phenomena in astronomy as quizzical as the mysteriously intensely radiating “QUASARS”, that basic astrophysics cannot easily interpret through usual frames.  

    That might be, as well, some origin of the elusive “dark energy”, if not of the unaccountable “dark mass”, according to the dedicated terms, which should constitute the most part of the cosmic world, by far, in spite of their lack of any direct visibility.  (The challenge in corpuscular physics, as a matter of fact, has not yet been surmounted in any convincing way.) 

     Even the “pulsars” raise a problem : it is fully admitted, indeed, that they are neutron stars and, so, somewhat gravitational prisons (close to the so-called “black holes”) ;  they would paradoxically occasion massive energetic local emissions of theirs !  The point is not that rotating pulsars (with high magnetic fields ≈ 108 Tesla) could not, as a dynamo, engender a high accelerating electric field  (the effect however being spatially restricted to the strict vicinity of the magnetic poles) ;  but that, actually, there is almost no matter to accelerate (from a neutron star !).  If there was, through unlikely ionisation, the electrical energy thus produced would however be heavily reduced by the paramount gravitational energy, first to be vanquished, in extraction from the pulsar !
     In that spirit, however, some theoretical proposals still maintain a clear assumption that such emitting pulsars might even constitute a source for ultra-high-energy cosmic rays [5] !                    

     Furthermore, some so-called “black holes” are similarly regarded as intensely radiating sources (just like “white wells”), through various arguments : we might, more naturally, connect them to some cosmic regions of matter and antimatter, possibly undergoing gravitational attraction, at first, and eventually then annihilating [6].


       (IV)                         GENESIS  OF  COSMIC  RAYS  FROM 

                                MATTER - ANTIMATTER  ANNIHILATION

      We shall surmise that the median disk is constituted by an abnormal amount of some complex “gas”, under very high pressure (whatever may be its composition : atoms, molecules, ions, dust, meteorites … of any sizes).  It would result from massive annihilation, be it primordial or not, of stars and “anti-stars” or, more generally, of any coalescing antimatter and matter, following the BIG-BANG.  This repulsive gas, still gradually renewed from casual annihilation, should thus suffice to ensure the gravitational balance of the whole : giving poise to the two opposite brilliant disks, in attraction, one of them being essentially made up, supposedly, of positively baryonic matter (and containing our solar system) and the parallel, remote one, of (anti-baryonic) antimatter, respectively. 

      Now, let us specify things quantitatively. This conjecture can be deeply probed, indeed, through various fundamental tests. 



           a)                     TEST OF THE FLUX SPECTRUM LAW. 

      Being almost perfectly regular between  ( 109  and  ( 1021 eV , the spectrum behaviour suggests a common origin for energetic cosmic rays, differences being essentially mathematical and hardly physical.
     Since, actually, genuine products and precise mechanisms implied in the annihilations (probably quite unusual ones), are properly unknown, we shall adopt a purely phenomenological attitude.
     To start, let us suppose, at first guess, that the annihilation matter is a perfect gas in adiabatic expansion, and that still non-relativistic equations formally apply (with proper constants). 
     In usual notations :  pV(   =  C st , and  pV  =  nRT ~ E , giving the law : V(1-()  (  E ,  and thus :  V ( E 1/[1 - (]  ;  from which the current : jE  = ∂2N / ∂S.∂t  ≡  v . ρE  =  c . ∂E / (V  (  ∂V (1-( ) / ∂V  , gets the form :  jE ( V -(  ( E -( / [1 - (]   =  E 1 - 1 / [1 - (]      ( ρE being the energy density  ∂E/∂V ).  Varying E, we obtain the flux   Φ  = ∂3N / (∂E.∂S.∂t)   as   ( = ∂jE /∂E  ( E –1 / [1 - γ] ( E 1 / [ 1 – Г ]  .

     Actually, ultra-relativistic energies are at work ;  so that effective thermodynamical constants at stance should be radically different from the non-relativistic ones, indeed.  But, paradoxically in a sense, they should be much simpler, since various mechanical degrees of freedom should vanish then automatically (from fixed velocities : v = c = 1 ;  negligible internal/mechanical energies … ).  
     Accordingly, now,  (  might be smaller than 1.  Therefore, we simply posed   (( - 1) =  (1 - () ;  and so defined,  the ultra-relativistic  (  factor could be larger than 1  (to be used instead of the non-relativistic  γ). 
     A flux behaviour of the type :   Φ  (  E 1 / [1 - Г]    with   Φ = ∂3 N / (∂E.∂S.∂t)  is thus obtained.  We shall now use heuristic, phenomenological values, of  Г  as  7/5 =  1.4  and to  8/6 =  1.333 , for such an effective theory ;  from which,  [1 - (]  =  - 0.4  and  - 0.333 ;  so :  1 / [1 - (] = - 2.5  and - 3.                                                            
     Power-law spectrum shapes are thus naturally resulting, in perfect agreement possibly with the observational flux: respectively, in E-2.5 and in E-3  [7], the former term prevailing before the knee (≤ 1015 eV), and the latter above (from ≈ 1015 eV to ≈ 1020 eV).  Now, above ~ 1020 eV, the genuine behaviour seems still experimentally controversial [Fig. 2, 3a, 3b].  But recently, the break was  confirmed by James Cronin, with a slope about - 5 or  - 4, from AUGER and HIRes results [14].                 


     Such a heuristic analysis, straightforward through quantifying integer numbers, appears in excellent agreement with the observational data, accounting for the first “knee”.  Now, it might still be refined further (to account for details of the spectrum, such as extra “knees”, “ankles” …), merely through addition of some extra Г contributions ;  but basically with no great improvement, at the level of principles [Fig.2,3].  
     Pointedly, such a power-law energy behaviour might be of quite general stance : e. g., the cosmic neutrinos  at highest energies (~ 1019 to ~ 1021 eV) [15] are found to display an  E -2  behaviour, just as non–thermal X cosmic rays, both implying  Г = 1.5  as common structure constant, with a hint of hidden kinship perhaps (possibly, Majorana nature for such a neutrino akin to photon ?).  Indeed, it might be sharply contrasted with the  E -3.7  behaviour of the atmospheric neutrinos.
  
Remark.         Therefore, all Г terms are symptomatically observed to present the purely heuristic analytical form : Г = (n + 2) /n ,   with integer   n = 4 , 5 , 6  …  The resulting E exponent  1/ [1 – Г]   is thus equal to  (– n / 2) = – 2 , – 2.5 , – 3  … , accordingly.  Such terms reflect internal relativistic structures at stance, seemingly, with phenomenological increasing complexity.   With upper n =  8 , 9 … , we may expect  E  exponents  =  – 4 , – 4.5  … ;  and thus, possibly, a new steep break above 1020 eV,  not in disagreement with data  [3, 8, 14].
 

            b)             TEST OF GRAVITATIONAL BALANCE.


        ═  PLANAR  STABILITY  ═



    The second test is connected with the internal galactic balance.

    Our sun, for instance, is attracted by the lower galactic disk, merely according to universal attraction. However, the total impulse received by the sun, per time unit, is meant as the sum of all such impulses from cosmic rays (through space, coming from the gaseous medium, settled in the equator disk of the Galaxy), in the south galactic hemisphere : this makes up the repulsive force acting upon the sun, eventually.  

    Calculations are straightforward, accordingly, through momentum integration alongside the flux spectrum, from mere observations.  So, from received impulses, the sun undergoes a force, formally :             F = ( Ptot / ( t  = ∬(E /c).[(3N / ((E.(S.(t)]. dE.dS.(cos θ(                                   
giving roughly : F ( 2( R2 A0 E02/c   (R = sun radius,  E0  is a turning point of the flux spectrum  ( 108 - 1010 eV, A0  the corresponding flux value , c = light velocity).          


The gravitational force of attraction (exerted upon the sun from the various galactic disks), can also be roughly estimated, through direct integration (since star and matter distributions are badly known). 

     These two forces are expected to balance each other, in order to maintain the global galactic equilibrium.  This test appears feasible but exceedingly rough, the most relevant contributions from highest energies (≈ 1010  to  1021 eV, particularly > 1015 eV) being almost negligible compared to the lowest contributions (below ≈ 1010 eV), on account of the drastic decrease of the flux spectrum. 


═  GLOBULAR – CLUSTERS STABILITY  ═

     The overall mechanical stability the of globular clusters, in the suburbs or our galaxy, looks paradoxical on its own, since the primordial gathering through gravitational attraction should have induced a fantastic dynamical energy, inherently, quite destabilising ;  but the vanishing of such an essential energy seems unaccountable merely through elementary celestial mechanics.  Conversely, it should appear now quite likely as occurred in old primary stages through natural “EVAPORATION AFTER ANNIHILATION”. 
  
═  GAMMA-RAY BURSTS  ═ 

     The rhythmic recurrence of “GAMMA-RAY BURSTS” and similar outbursts (optical flares and hard X-rays [16]) can now be explained as a global phenomenon, by an alternation of phases of gravitational attraction between remote layers of matter and antimatter ;  then annihilation, radiating with huge production of high-pressure gas ;  enforcing violent repulsion of the layers ; then,  evaporation of the gas through diffusion, gradually reducing the high pressure, to the stage of a new gravitational attraction of the layers ;  now again, annihilation for a similar cycle …           Accordingly, gamma bursts and optical flares are thus expected to be regularly rhythmical, if not pseudo-periodical, in our annihilation mechanism, just as observed.   
c)         TEST OF “NORTH – SOUTH” GALACTIC ASYMMETRY OF THE FLUX

     Obviously, from all previous stances, the flux of the high-energy cosmic rays should mainly originate from the galactic plane and, therefore, display quite a characteristic downright asymmetry, being oriented from the southern equatorial region to the “NORTH”,  in  Galactic coordinates. This trend, precisely, is observed : the cosmic flux being isotropic at intermediate energies, indeed, while clearly oriented from “SOUTH” to “NORTH” at highest energies.  Such a test would be almost incompatible, for instance, with an extra-galactic origin of the radiation, or even with any uniform emission from our own galactic halo.
                                                                                                           
       d)          « DEARTH »  OF  DARK  MATTER  IN  ELLIPTICAL  GALAXIES  

      From previous considerations, it should be obvious that opposition of disks of antimatter and matter is generally pointless for most elliptical galaxies, confused and compact as they appear, so that the above studied mechanism of annihilation should rarely occur in such instances (ex., the elliptical NGC 5128, with broad dark central stripe, one of the most massive and luminous galaxies known, still a strong source of radio and X rays : but it is a very rare exception !).  
      In conclusion, scarcity or “dearth” of  dark matter is thus predictable for most elliptical galaxies, in contrast with spiral ones, paradoxically.  This fundamental trait is clearly observed in physical astronomy on a large scale, as expected indeed, confirming our general theory of galactic cosmogenesis, just as two extra symptomatic facts : elliptical galaxies most usually display no dark (annihilation) stripes, and their (pristine) masses are noticeably larger than those of spiral galaxies. 
	YOUNG  AND  OLD  GALACTIC  POPULATIONS :  PARADOXICAL
 REVERSAL  FROM  THE CLASSICAL THEORY OF STAR GENESIS


     e)
       While, in the classical theory, star genesis by condensation from cosmic dust clouds should imply the dominance of young populations outside the galactic disk, older populations afterward incoming inside, the reverse exactly is observed, suggesting an important formation of stars from inside the equatorial region, rather (in agreement with our basic assumptions), still with gradual derivation of theirs, outward, in the long run (to the halo, globular clusters …) !
     Nascent young stars undoubtedly appear predominant in the equatorial realm, whereas older populations prevail in the halo (and particularly within globular clusters).  Single-star systems, further, as an outstanding sign of youth, appear much more frequent within the equator disk, older binary systems prevailing outside, in the halo of the Galaxy : fully confirming our hypothesis, while in clear contradiction with classical assumptions. 


     (V)    
                                   CONCLUSION
                       
                        CELESTIAL  MECHANICS  AND  THERMODYNAMICS                                                                                    
      We have shown that many mechanical mysteries are at stance in the Galaxy, deserving a righteous unique, synthetic and likely, interpretation.  So, we proposed an astrophysical theory of matter-antimatter annihilation, which should answer any such issues and, most particularly, account for the analytical behaviour of ultra-high energies of cosmic rays, and the very possibility of their existence above 1014 eV (actually ignored in the SUPERNOVA theory).

      The origin, if not the exotic nature, of massively dominant “DARK MATTER”, tightly attached to our Galaxy, in regulation of its mechanics, then receives a natural and, as such, still non-exotic interpretation !  The quizzical similarity between the rotation curves of all spiral galaxies, meant as likely kinship between visible and dark matter, finds natural justification (“cosmic conspiration”).

      By the way, we give phenomenological indications for a heuristic theory of ultra-relativistic thermodynamics of cosmic rays, and so, possibly, of such galactic dominant dark matter.
      In an associated paper about neutrino oscillations in “vacuum”, we propose extra justification with a necessary “hidden ether medium”, implying  “ubiquitous probability waves”, through some cosmological solution at the frontier of Quantum Mechanics [13].
      The dark broad stripe which, pointedly, appears in the equator of the Milky Way, as well as of many other spiral galaxies, indeed, is interpreted as resulting from the annihilation of opposite luminous disks, when in contact, and thus ensuring their poise by constant repulsion.  It should still regularly undergo a permanent renewal, in compensation of the unavoidable gas evaporation (slow enough, not to smear the brilliant regions).

      Similarly, the meta-stability of the ancient globular clusters, mechanically puzzling otherwise, is now quite understood through energy evaporation, as well as the fantastic density of radiation from some QUASARS by annihilation, as observed.  In the same spirit, promptly varying emissions from many QUASARS (sensed over several months, nay a few days), as observed, suggest extremely violent internal activity, in agreement with our hypothesis of wild annihilation ;  relativistic expansion velocities, still observed from some QUASARS, testify in the same way [9]. 

     The amazing opposition between young radio PULSARS settled in the equatorial realm, and old PULSARS outside (uniformly scattered throughout the Galaxy, as it seems), receives thus clear justification : just as the fact that the former tend to be single (pristine), the latter coupled (binary). 

                        
              ANTIMATTER  OCCURRENCES                                                                                                                
      These general considerations could be extended to various other mysteries in astrophysics.   Particularly, on such account, the sudden irruption of enormous antimatter meteorites into our solar system is highly improbable and, thus, should rarely be occurring, but still remains always possible.  It could still explain, accordingly, certain strange phenomena happened through the solar system, such as the probably sudden disintegration of a fifth planet, located between Mars and Jupiter, four times as big as the Earth, and from which gigantic fragments seemingly remain nowadays (the famous “asteroids”, gravitating on elliptical trajectories, with semi-major axes close to 2.8 astronomical units, exactly as expected from the Titius-Bode formula).

     Such a natural interpretation had been completely abandoned in the past, actually, being felt unlikely with just a common matter meteorite onto such a huge planet.  But now, the disintegration hypothesis can be regularly restored, as being quite natural with impinging real antimatter. 
     Accordingly, besides, the dilapidated present state of Mars, as well as the somewhat uncertain evolution of Pluto, might be interpretatively connected to such potential cataclysms.        

     What is sometimes qualified, as an absolute “BLACK HOLE” (from cosmological reasons), while actually characterised as intensely radiating in actual stances (even with high-energy cosmic rays, seemingly !), could therefore be interpreted now more simply, at least in some occurrences, as such a big annihilation centre and, thus, as a possible source of invisible “DARK ENERGY”.

      “Gamma-ray bursts” (GRB’s) and other flares or outbursts at various wavelengths (optical and hard X-rays intensely radiating) could be understood on the same footing [9,10,16] : from recurrent, if not quasi-periodical, violent radiative emissions, occasioned by local massive annihilation between remote hidden layers of matter and antimatter, followed by repulsion from the annihilation gas, thus produced under high pressure, then dissipation of this gas by diffusion, reducing the pressure ; and then a new gravitational attraction, for a new annihilation cycle … rhythmically!  Various recent experimental  projects now at stake (BESS, PAMELA, CAPRICE, HEAT …), aiming at detection of ANTIMATTER, if not of “DARK MATTER”, may provide concrete results, accordingly, in close future.                 

                                                                                                                                                                                ----Anyhow, the usual hypothesis of absolute matter dominance is just of pragmatic origin, and theory is forcibly only adjusted to our biased current observation.  In a sense somewhat, it deeply contradicts the rooted principles of cosmogenesis, of a primordial native equilibrium, for which the immediate rupture, to the point of almost complete cancellation of some species in favour of the symmetric one (almost equivalent), far from being obvious, might even seem artificial, axiomatically far-fetched or contrived.

     And indeed, merely because we cannot see antimatter where we live, we still suppose that it must be nearly absent from the remnant of the whole Universe !  But actually, if we cannot see it thereabouts, it might be just because casual antimatter should fatally disintegrate soon, from contacts with prevailing local matter.

                                                                                                                                                                                                                  ----The fundamental CP invariance problem, now at stake, keeps in tight connection with the overall surmise of baryonic asymmetry and, so, general absence (or dearth) of antimatter.
     Therefore, usual axiomatic inferences about such an issue should then be revised accordingly, as follows :

                     T - REVERSAL  SIGNIFICANCE
     CP invariance  is axiomatically connected to  T invariance  through CPT.  Now, T invariance proceeds through T reversal.  However the very possibility of physical T reflection is questionable :
   1)    T reversal  in genuine processes, actually, implies the inversion of formal or virtual tree diagrams, as well as of real chain reactions, also hierarchical ; but inversion of hierarchical arborescence is quite meaningless, mathematically !
   2)   “irreversible”  processes  of any kind (be they chemical, mechanical, thermodynamical  …) are still well concerned, equally : but  T reversal  for them is strictly meaningless, a priori !
   3)   “FUTURE” is a double-meaning word in English : it concerns the unreal time following the present instant (in French the “avenir”, which does not exist, properly, beyond the mirror) ;  with possible confusion with this real present instant, oriented just as a door or as roots, in forecast or preparation of the forthcoming time (cf. Latin “fore”, akin to “fores” meaning door, or “futurum” as past activated to the future).  Now, any mathematical function or operator, such as T reversal, can never act on such a field which does not exist ! and so is strictly meaningless about the future “avenir”, still wholly unrealised (it would be somewhat just as reversing zero).
   4)    SPACE and TIME are essentially different : any shifts or drifts in space would keep no relics or reminiscence of what stands behind.  It is absolutely not the case for time : the present retains the long-lasting fossils of the past : it may be meant as the gathering level or sum of degenerative data received (convoluting from interferences), so that time dimension is not sequential like space ones, but cumulative, getting then a sense of full materiality.  As such, it cannot at all be reversed !
   5)   “CAUSALITY” is a fundamental principle in physics : but T-reversal  would totally abolish its rationalizing power !  And beyond the scientific causes themselves, it should still fully reverse the ethical sense of human and logical responsibilities ! 
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  FIGURE CAPTIONS
  


Fig. 1   (a)  Profile classical view of our Galaxy, established by J.N. Bahcall (Institute for Advanced Study).

    (b)   The spiral galaxy NGC 891, seen in real profile, with a small bulb, probably quite similar to ours : displays a similar dark broad stripe.  The same aspect is, more or less, common to various other galaxies, probably spiral as seen edge-on : ESO 510, NGC 678/ 4013/ 4565/ 5866/ 7814 , distorted NGC 3718.  Even an elliptical radio-galaxy such as NGC 5128 similarly displays quite a broad dark median stripe.  

            (c)   The spiral galaxy M 104 (the famous “Sombrero”), at 6° angle, with an enormous bulb, even now, reveals an analogous dark equatorial plane.

            (d)   Spiral galaxy, such as NGC 4013, with broad dark stripe : the bright disks almost vanished ;  what may happen to our own galaxy in a far future !

Fig. 2     Whole flux spectrum of high-energy cosmic rays, from 108 to 1021 eV, from cumulated data : extended over 13 orders of magnitude in energy, and 33 orders of magnitude in cosmic-ray flux. The curve is almost perfectly regular, with a few remarkable details however, in disturbance : a former “knee” set at  5. 1015 eV ;  a second “knee” at  3. 1017 eV, is hardly distinguishable ; an “ankle” set at  3. 1018 eV ;  a questionable “GZK cut” above 8. 1019 eV, in contradiction with controversial data. 



Fig. 3a, b    The flux for check is multiplied by an E3 factor, to account for the E-3 dependence, with cumulated data. The curve obtained is flat, indeed, just between the two knees.









