绝对时空中麦克士韦电磁场方程

关于时式伽利略变换的协变性
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摘要: 对惯性参考系不同地点的同步理想钟适当的设置地理时差使伽利略变换变形后, 麦克士韦电磁场方程在绝对时空中关于所得变换是协变的.
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in absolute space-time
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Abstract
Obviating the symmetry and the principle of the constancy of light velocity in vacuum, we introduce non-zero geographic time difference of clocks for the Galilean transformation and consider the possibility that the transformation still forms a transformation group and then obtain the Shi’s Galilean transformation which guarantees that the Maxwell equations to be co-variant with respect to the transformation in the absolute space-time Shi’s Galilean transformation has the same mathematical formulas with the Lorentz transformation, but they are different transformation since there are different installations of clocks and rules respectively in two inertial systems for the Shi’s Galilean transformation, and then it eliminating the fairytale of Shrink-foot clock slow . Shi’s Galilean transformation is independent of the Einstein’s suppositions on the physical symmetry and the principle of constancy of the velocity of light in vacuum. Shi’s Galilean transformation continues to have the fundamental hypotheses of the Newton mechanics: (1). Time is absolute, (2). Length is absolute.
Key words:  Lorentz transformation; Ideal clock; Geographic time-difference.
                        Ⅰ. Introduction

In the times of Soviet Union physicist A.Y Fock pointed out that whatever theory can not predicts that a clock will how to running when it subjected physical actions if its construction not be known in general case. We may research the clocks which sensitiveness is very small for physical actions and has no any response in the limit conditions, theses clocks are the ideal clocks. In fact for the theory of Newton mechanics, all clocks are ideal clocks which can not be changed by any physical perturbation. Consider two inertial systems of reference K and K′, the x＇axis parallels the x axis and each others relatively moving with relative velocity V. At each point of these axes, there is an ideal clock, and these clocks have a same rate and zero geographic time difference. In K and K′, the space coordinates of points are determined by the ideal measuring rules which have a same length.                  
Since the Galilean times in 16
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 to the Einstein times, the non-zero geographic time differences of clocks in physics not be considered. On other hand, human sets the geographic time differences for clocks situated at rest at different places on the surface of Earth long ago. Since clocks not be set non-zero geographic time difference, there is no sufficient parameters in the Galilean transformation to guarantee the invariance of the Maxwell .equations. Obviating the symmetry and the principle of the constancy of light velocity in vacuum, we introduce non-zero geographic time difference of clocks for the Galilean transformation and consider the possibility that the transformation still forms a transformation group and present the invariance of Maxwell equations after the symmetry on the installation of clocks and rules to be broken 
 Ⅱ. Extension of the Galilean transformation 

     in absolute space-time

Let us to consider the inertial systems of coordinates K and K′ .The origin O´ of K′ starts from O and moving along x axis with positive velocity v (see Fig.1) . At.the moment t>0, consider three points on the x-axis: O(0,t) , A( vt, t) 和B( x, t) ( x > v t ), they have three coinciding points O*( -v t´, t´), O´( 0, t´) and B´( x´, t´) at axis x. There are six local ideal clocks which have a same rate and zero geographic time difference in the Newton mechanics. Therefore these six clocks have six recorded time values t = t = t = t´= t´= t´.
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      Fig.1. At the x-axis x there are three points: left point O, middle point A, right point B

(not be denoted), At the moment t>0, these three points have three coincide points

at axis-x´: left coinciding point O*, middle coinciding point O´, right coinciding

point B´（points O*, B´ are not be denoted）.

The six values of space coordinate the six points in the Fig。1 are determined by means of standard measuring-sticks with a same length, we then have 
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 Since O´B´= AB, we obtain from (１) and（４）
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This is Galilean transformation．

Introduce the coefficient of Shrink-foot
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here C is a const and it can be arbitrarily chosen in the real interval  (v，∞)。
  Now in K´ we take another standard measuring-sticks, their length equal δ time of the length of the standard measuring-sticks in K, therefore the measured values of the coordinate x´ increase　１／δ  time，we then have 
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From (1), (4) we can be expressed (8) as follows
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which has the same form with the first equation of the Lorentz transformation. 

The rate of the local clock situated at the origin O´of K´ is now adjusted to equal δ time of the rate of the local clock situated at the origin O of K，we then have
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Here 
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 to be the recorded time values respectively recorded by the local clocks at the origin O, O'. In K all local clocks are synchronized with the local clock at the origin O and have zero geographic time difference. Therefore we have
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Now the formula (10) can then be expressed as follows
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which had been interpreted by Einstein as that the clock situated at rest at the point O'
goes slower than if it were at rest relatively to K. In the system Ｋ´, the clocks at different points 
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 are set to be synchronized with the local clock at the origin O' and are set geographic time difference  －λx according to the following formula 
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where
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which expresses the coefficient of the geographic time difference. After v to be given, it may be artificially given. From（11.1）we obtain
                                     c =√(v/λ).             (11.2)
Since (7) we have c>v, then from (11.2) we obtain
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, we have c>v. Eliminating x´ in (11) by means of（９）,we obtain
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Using（７）reduce above equation, we obtain 
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which has the same form with the second equation of the Lorentz transformation.      Let x = 0 in（12）we obtain that the recorded time value t by the local clock situated at the origin O can be expressed as
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Einstein deduced the formulas (10*) and (13) from the Lorentz transformation and then presented the chief spirit of the theory of special relativity while the problem of the paradox of clocks makes physicists to be confused and let that Einstein said:  “ the greatest regret in my life is that I can not clearly explain the problems on the theory of special relativity for the public ”.

  Here we point out there is no any relativity for (10*) and (13) which are absolute formulas in dependent of the moving state of observer .Let us to prove this assertion.

  First we must prove that the installation of clocks according to (10*) do not conflicts to（１3）. Indeed at the right hand of (10*) t is the recorded time values by a series of clocks which are synchronized with the zero time difference and have been situated at different points meeting by the clock situated at the origin O' along the x- axis. Therefore the variation of the parameter t in (10*) expresses a same time process of any clock situated at rest at the x-axis. On the other hand in (13) t belongs to one clock situated at the origin O ，but ｔ´ belongs to a series of clocks which are synchronized with different time difference and have been situated at different points meeting by the clock situated at the origin O along the x´- axis. Therefore (13) do not expresses that the rate of clock situated at the origin O will be artificially installed slower δ time than the  local clocks in K'.
    Put (10) ,(11) into(13) to eliminate 
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whereｘ´to be the coordinates of the local clocks meeting by the origin O which moves along x´-axis to negative direction. In (9) put x = 0 and t=
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 , we obtain 
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Eliminated ｘ´ in two equation above we obtain                      
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 Eliminated δ in above equation by means of (7)  we obtain  
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，which is just the result of (13), and is consistency with the artificial installation of the clocks which are each others synchronized with zero time difference. So that (13) is compatible with (10*).

Now (9), (11) becomes the extending form of the Galilean transformation (5),(6) , we call it the Galilean-Shi transformation which can be expressed as follows
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where t to be given by synchronized ideal clocks with zero geographic time difference.
Ⅲ. The Compatibility of the Shi’s Galilean Transformation 
and its Inverse Transformation 

From（5*），（6*）we obtain the inverse transformation
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In (14) put x=0, we obtain the equation of motion of the origin O in K´                                   
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which indicates the moving velocity of the system K relative to K´ to be –v. If one considering and then (2),(3) and then reduces (14) to the form
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This formula conflicts to（８），it indicates that the unite rule used in the systemＫshorterδtime than the unite rule used in the system Ｋ´. Thus there are two different installations .The similar contradiction was happen in the Lorentz transformation，and then prevented  Einstein and his followers to considered non-symmetrical installation ofclocks and unite rules.. 

However , we discovery that the formula (16) is wrongful. Since the installation on (11), the time values recorded by the six local clocks denoted as before are not again wholly same each other. The three clocks situated at x-axis are synchromesh and have zero time difference, and then their three time values are a same value, the other three values of time t´ recorded by the three clocks situated at three different points O*, O´ and B´ on the  x´-axis are different.
In（13） t´ is the time value recorded by the local clock situated the point B´(x´>0), and it can be expressed, according to (11) , as follows  
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               (17)
where x´( >0 ) to be the coordinate of the point B´.

The value of t´ in (2) is given by the local clock situated at the point O* whose coordinate x´= -v t´, according to (17) we have
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which leads to
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It is just the formula (13). Therefore the installation of clocks of the Galilean-Shi transformation is consistent with its inverse transformation.
The value of time t´ given in(17) is different with the value of time t´ given in(18),  the before value is the time value recorded by the local clock situated at the point B´ where x´>0 when the point B coinciding to the point B´ , the later value is the time value recorded by the local clock situated at the point O* where x´<0 when the point O coinciding to the point O*. These two symbols t in (17), (18) should not be confused. 

From(2) and (18), we obtain 
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By means of (18) to eliminate t´ in (13), (13) becomes
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According to (3) and (19) , the formula above can be expressed in the form
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 ,                (20),

which replaces the wrongful result (16) , becomes the corrective expression of (13) ..

The formulas (20) and (8) perfect consistently indicates that the length of the unite rule used in the system K´ is δ time of the length of the unite rule used in the system K.

   It is proven that if the non-symmetrical installation of clocks and rules is carried in to practice in two inertial coordinate systems, the Lorentz transformation is still holds. Therefore it is feasible that the artificially adjust both clocks and rules according to  the formulas deduced by Einstein from the Lorentz transformation.
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