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      United classical mechanical simulation of Dark and Light Matter (DM & LM) is considered. Proposed DM simulation bases on well-known relation  E = mc2 ~ 3/2 kT , which is the same as perturbation velocity determination in gaseous medium.  The closed systems of thermodynamically compatible conservation laws for DM & LM theory are presented. Using this simulation the title question: – Quo Vadis? – has answer: to practical application for high temperature propulsion system design (turbo-, ram- and scramjet engines); to vacuum thermodynamics; to some mechanics, astrophysics (cosmic jets and gamma-ray bursts) and nanotechnology (complex molecule structures) problem simulation.

         1    Introduction

The second half of XX century was marked by extraordinary achievements in the field of experimental physics. Registration of Cosmic Microwave Background Radiation (CMBR) is one of the first among such achievements. The second significant achievement is the discovery of Dark Matter (DM).  There were multiple attempts to describe the nature of DM, but none was successful yet [1]. Third important success is the discovery of vacuum polarization around electrons, protons and atomic centers and creation of electron-positron pair at a collision of two powerful electromagnetic pulses. Possibility to determine the shape of separate atoms and molecules via scanning probe microscopy is the fourth achievement of experimental physics. Using mentioned achievements the initial step of classical mechanical DM theory similar conventional gas dynamic LM theory was developed [2, 3]. 
        2     Physical dimensions for DM application
First of all we repeat the Boltzmann relationships for ideal gas with particle mass m, average velocity   [image: image2.png]


 with temperature T  through particle average kinetic  E=m[image: image4.png]


/2=3/2kT. This formula introduces T in traditional way as parameter of state, which expresses a latent motion of particles. Here k = 1.38(10-23 J/K is the Boltzmann’s constant. The universe constant k can be used also for estimation mass particle value m if we know the temperature T gaseous medium and a characteristic velocity c (the velocity of weak perturbations). The physical dimensions theory [4] allows estimating the characteristic mass value as  m  (  kT/[image: image6.png]


  kg.  
          The modern physics experimental results give the accurate value of cosmic background radiation temperature T[image: image8.png]


=2.735 K.  It is extremely important to underline, that the determination [image: image10.png]


 allows estimating the “photon” mass m[image: image12.png]


. For the velocity of weak perturbation propagation in “photon” gas c = 3([image: image14.png]10%



m/s the dimensions theory determines the characteristic particle mass value  m[image: image16.png]


 ( 4.25·[image: image18.png]10—



 kg.                                                 For known density (0, pressure value p0 can also be expressed using the dimensions theory p ~ [image: image20.png]
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 Pa}.  The Plank’s constant   allows determining the specific length 
[image: image26.wmf]l

(((  
[image: image27.wmf]3

0

10

/

-

@

kT

hc

m.                                                       
        3     DM thermodynamics elements
      The zero law of thermodynamics allows introducing a temperature as the state parameter. The temperature T0=2.735K characterizes of cosmic background microwave radiation state. We should consider the radiation (photon gas) as gaseous medium with adiabatic constant (=4/3. Using the simple enough gas kinetic theory we can determine a mass m of gas particle. Average particle kinetic energy is
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      Here 
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 - the Boltzmann’s constant, Ru – a universe gas constant, N – the Avogadro’s number. Therefore we have  
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        The gas constant 
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         We have the traditional state equation 
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        4     Conservation laws for one velocity two components model  

      Now we present the common conservation laws system for one velocity V two components model of a gaseous medium with detail description of radiation (DM) effects [5]. It will be used the index g for a gas and the index f for a radiation components of medium  and without index for summarize value ((=(g+(f).  
                The mass conservation laws are
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        The summary law we obtain as composition of these two equations
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                The impulse conservation laws  
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                The energy conservation laws            
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 the thermo transfer coefficients for gas and radiation parts. The second terms in the right side describe energy exchange between gas and radiation parts.  

         5    Turbojet engine working process simulation
      The described above DM&LM approaches were used in the investigation of steady and unsteady working points of bypass gas turbine engine and jet engine [5]. A simulation of working fluid (air or gas) moving is fulfilled in the whole flow of engine including core and bypass duct (fig. 1-3). The engine was investigated in detail experimentally. Both the whole engine and the core engine were tested. The experiments demonstrated significant discrepancy between the tested and design engine parameters for a number of working points. In became apparent first of all in the decreased flow capacity of the compressor, and led finally to increased turbine inlet temperatures, decreasing thrust. Scramjet channel flow with intensive heat addition simulation is presented on figure 3.                                                   
[image: image1.png]


    Figure 1. Gas turbine engine management scheme with components (fan, compressor, combustor, turbine, afterburner, nozzle, bypass channel).
           [image: image55.png]



Figure 2.  Mach number
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Figure 3. Pressure distributions in scramjet channel with intensive heat addition.
        6     Astrophysical problem simulation
      A good theoretic model of gamma ray bursts and superluminal neutrinos can be represented by the above considered superluminal soliton solutions, which move in the dark matter medium without changing their shapes and loss of energy [1, 2]. We also give a gamma ray calculated solutions of the decomposition task of initial contraction for sequence of soliton solutions (fig. 4). As a result of such decomposition a sequence solitons with decreasing amplitude and propagation velocity is formed. The similar solutions can simulate a gamma-bursts after glowing, which later reaches an observer.

                                       [image: image57.jpg]o4





                                    Figure 4.  Gamma ray burst propagation example.

               The solution modeling extragalactic jets shows on figure 5.  An analogy may be found with the transition through the critical speed (speed of sound) in compressible common gas flows (Laval’s nozzles) and with propagation of supersonic jets a submerged space. Further with this analogy we can imagine a quasar center (of a active galaxy) like a jet engine combustion chamber form which in the born opposite directions and perpendicular to the galaxy disk the two supercritical jets are breaking out.  

                                              Figure 5.  Natural jet engines (cosmic jet).

            Figure 5 displays a scheme of an active galaxy with two superluminal jets flowing from its center in opposite directions and the calculation results of several “barrels” of such extragalactic jets are given.

      7    Complex molecule structures simulation
In the context of the present study, the possibilities of mechanical simulation for complex molecules considers. Based on the nature of gaseous Dark Matter (DM) the equation for electrical potential distribution is provided [6, 7]. This equation has been solved for cases of electron and proton polarized spaces. The obtained solutions show the presence of some potential barriers on the boundaries of a polarized space of  charge particles. Special consideration has fulfilled for hydrocarbon valence linkages in benzoyl C6H6 and naphthalene C10H8 molecules. We give the molecule images, their detail structures (fig. 6) and also electronic and structural formulas (fig. 7). It should be emphasized that the benzoyl ring has internal linkages between carbon atoms through three stationary electrons. The next examples  are  related  to  borohydrogen  molecules  
                       [image: image58.png]
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            Figure 6. .  Benzoyl C6H6 and naphthalene C10H8 molecules and their form.
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Figure 7.  Electronic and structural formulas of  benzoyl C6H6and naphthalene C10H8 .
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Figure 8. Complex 
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B2H2, B6H6, B4H10 (fig. 8). The complex B2H2 has special type of internal four electrons linkage and outer four valence linkages, similar the carbon and silicon atoms. 
 8    Expansion of the Universe: DM vs  DE
Presented DM simulation gives natural very simple explanation to the “accelerating” expansion of the Universe. We have c ~ sqrt(T). Earlier the Universe was more hotter with T >> To=2.735 K and c > 3·[image: image73.png]10°



m/s. As example, 2.5·[image: image75.png]10°



 years ago CMBR temperature was registered near 9 K and light speed c ~5.4·[image: image77.png]10°



m/s [8]. The “discovery of the accelerating expansion of the Universe through observations of distant supernovae” may be only theoretical delusion, following from scientific paradigm c=const. Here we don’t need in Dark Energy (DE) and negative vacuum pressure.
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