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Presentation: Complementary Special Relativity Theory (CSRT) and Three of  Its

                                                          Application


Creation of a new relativistic theory requires to show how this theory depends on existing and generally accredited theory, and how this new theory solves a present-day physical problems.
Relativistic theories have their own genesis and  history. In every epoch of physics in dependence on  experimental results, exactly one of them is considered as suitable. During last hundred years holds such position Einstein's SRT. So the next progress in development must come out from Einstein's SRT, from new unsolved experimental results and more from logic.

In this presentation it will be shown a  way creating  of a new  relativistic theory following criterion of logical independence of the postulates of an axiomatic theory.  

The Einstein's SRT is an axiomatic theory built on the two logically independent postulates E1, E2.

E1: Light signals propagate in vacuum with the constant velocity 
[image: image1.wmf]c

 independent of the motion of its source.

E2: All inertial systems of reference are equivalent for formulation of physical rules.

The postulates E1, E2 of an axiomatic system S[E1, E2] ( (Theory T1(SRT) are by the criterion of logical independence considered as independent, if there exist models, interpretation or physical application for next two complementary axiomatic systems: 

S[Non E1, E2] ( (Theory T2), and S[E1, Non E2] ( (Theory T3), respectively.

The author of this presentation has detail developed the theory T2 in the article"Explaining Pioneer  10 Anomalous Acceleration: Complementary Special Relativity Theory"( Galilean Electrodynamics, Published by Space Time Analyses, Ltd.. Arlington, MA, USA., Volume 17, Number 3, May/June issue, 2006).

The basic attributes of the Complementary Special Relativity Theory are: 

1. In the vacuum, in an inertial reference frame F which is attached to a receiver, the speed of the light is the constant 
[image: image2.wmf]c

that equals to the speed of the light emitted by the source to a receiver that are in relative rest.

2. The one-way velocity 
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 of the light receding from the source placed in origin   
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of a moving inertial frame of reference F' to a point P which is at rest in the frame F,   emitted at the moment when F and  F' coincide, is vector function dependent on ( and 
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, with the norm
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[image: image8.wmf], where  
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 is the relative velocity of the  frame F' as seen from the frame F, 
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, and  ( being the angle between the directions of  
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 and positive x axis. (Figure 1 below)

3. Doppler effect formulas for longitudinal motion: 
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 EMBED Equation.3  [image: image13.wmf]u
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approaching  and receding source, respectively ( f ' is the proper frequency of the source).
4.   Transverse Doppler effect 
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I.                                            Pioneer 10 anomaly

John D. Anderson, et al., state that some "mysterious" acceleration ap = (8 ±3) 10-8 cm/s2 slows down motion of the spacecraft, which recedes from the Sun  on hyperbolic orbit. 

The authors claim that the acceleration is constant, but on the other side, they modified it several times upward regard to rising distance. 

In order to  show the origin of the average acceleration ap, we suppose  that the Earth is placed on the abscissa Sun-spacecraft in order for a while to neglect orbital and rotative movement of  the Earth. We compute the round trip time first from point of view of the SRT and then from point of view CSRT always in frame "Earth". 

SRT

Let's send the radio-signal from the Earth to the spacecraft S at the moment when its distance from the Earth is s.

 E→S:. Let the speed of the spacecraft  regard to the Earth is 
[image: image17.wmf]u

 (we suppose that the radial component of the spacecraft  velocity is equal to its total velocity ). Let t1denote the time, in which the radio-signal reaches the spacecraft in inertial system Earth.

The speed of the radio-signal regard to the Earth is c. 

Then  
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S→E: The radio-signal spans the distance 
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 in time t2  =  
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The round trip of the radio signal takes time    t1 + t2 = 
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CSRT

E→S: The speed of the radio-signal emitted from Earth towards receding spacecraft is 
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 t'1 
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  t'1 = 
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. When the signal reaches the spacecraft, the distance between Earth and the spacecraft is 
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S→E:
[image: image29.wmf]

 EMBED Equation.3  [image: image30.wmf]2
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The round trip of the radio signal takes time 
[image: image31.wmf]2
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The signal returns  to Earth sooner than the SRT predicts in difference 
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(1) 

where  
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 is used.

Let we consider this phenomenon from John D. Anderson’s et al. point of view [Ref [1] p.2859] as a seeming tracking station’s average unmodeled clock acceleration 
[image: image34.wmf]t
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. Forasmuch as the annual and diurnal variations of the term are sinusoidal, we can neglect the Earth orbital and rotational motions.

The instantaneous drift in the clock’s rate for the distance 
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(2)   

and its integrating time
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 EMBED Equation.3  [image: image38.wmf]2
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                       (3)

The formula (3) gives a physical sense when we consider the expression 
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as an absolute magnitude of  a clock acceleration. This is  exactly what John Anderson et al. did. 

Now we can show that the dimensionless expression (4)             

gives for 
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 the same numerical value as  absolute magnitude  of  the fictitious clock acceleration |
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  which is also identical with the up to date J.D. Anderson's et.al. constant acceleration by their standby theory. 

This relationship does not confirm that the spacecraft like Pioneer 10 is accelerated. It shows that the real behaviour of the  radio signal can be (mis)interpret by a theory of acceleration of spacecraft. 

We must acknowledge that the JPL guesswork is remarkable precise. This precarious  situation misleads the authors and also many  others already  25 years to hopelessly seek for origin of  the non-existent acceleration. 

II.                       Kaivola's Doppler Shift in Neon

Kaivola et al. measure the frequency difference between a two photon transition in a fast neon-atom beam 
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 and in a cell 
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. They show that the  prediction by Special Relativity Theory (SRT) is in accordance with measured result.

It will be shown in this presentation that the application of the Complementary Special Relativity Theory gives  also prediction in accordance with measured difference  
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The process of the Doppler transformations of the laser frequency has this logical sequence:

[Laser frequency in the rest frame of laboratory] 
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 [Atom frequency in the rest frame of moving atom] 
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 [Two resonant frequencies in the rest frame of laboratory]
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First, we must realise that in both of the relativistic theories, SRT and CSRT, the frequencies 
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 are the Doppler transformed  frequencies emitted by moving atoms and measured by detectors in a laboratory frame, towards which  the atoms are receding and approaching, respectively. It does not matter whether the frequencies 
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 are obtained in the laboratory frame by resonance or not, in the case of the fast moving atom they are not equal to frequency produced by atoms in a fast beam in their rest frame.

CSRT analysis

First we compute the frequency emitted by atoms in the fast beam in their rest frame. The one-way velocity of the light emitted from atom receding and approaching detector is 
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So we can easily calculate the atom frequency 
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If we divide equation (6) by equation (7) we get the same formula for velocity 
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 of the atom in a fast beam as in the SRT analysis:
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 EMBED Equation.3  [image: image62.wmf]
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If we multiply Eq.(6) by Eq.(7) we find relation between frequencies 
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Since the frequency of the atoms in a fast beam depends only on the laser frequency in the laboratory frame 
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, and on their velocity 
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 regard to the laser source, i.e. regard to the laboratory frame, we find that the  expression 
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So the second order Doppler shift prediction is: 
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This is the same prediction as Kaivola has got in his application of the SRT.

III.

Complementary Special Relativity Theory and the Unnikrishnan’s Experiment
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|v| = v
The distance of mirrors AD = x. The moving platform “d” with a source and detector  at the instant of emission of light signal divides the distance x into two parts a and  x-a (figure above). We calculate arrival time difference between the wave fronts of light travelling in opposite direction relative to the inertial motion of the platform “d”. Let “L” is optical pass from mirror A to A. We have two inertial frames: 

The frame F’ is attached to the sliding platform “d”, and frame F is attached to the system of mirrors, i.e. laboratory frame.

We start in the frame F’, then we describe  progress of waves fronts in the frame F and we finish again in frame F’. We stress that in CSRT is the coordinate time interval equal to the proper time interval.
A. Emission of the signal to the right.
1. From “d”  to the mirror D in the frame F’:

The one-way speed of light is for an observer in frame F’ (c–v). The  time interval t’0 during which the signal reaches the mirror D is: 

t’0 (c-v) = x-a- t’0 v  ,      t’0 = (x-a)/c = t0 , where the t0 is corresponding co-ordinate time interval as seen by an observer in frame F.

2. From mirror D through C, B up to mirror A in the frame F  is the speed of the light signal c. It follows

t1 = (L-x)/c.

3. Now we calculate the time interval t2 needed to reach detector from mirror A in frame F. 

The distance between the detector and the mirror A at the instant when the signal reaches the mirror A is:

 a + (t0  +  t1)v = a + [(x-a)/c + (L-x)/c]v = a + [(L-a)/c]v .  
Since the one-way speed of light from the mirror A to the receding detector as seen in the frame F is (c+v),

t2 (c+v) = a + [(L-a)/c]v + v t2
        t2  = a/c + [(L-a)/c2]v

Total time as seen in frame F is  Tright = t0 + t1 + t2 = (x-a)/c + (L-x)/c + a/c + [(L-a)/c2]v =

= (L-a)/c + a/c + [(L-a)/c2]v = L/c  + [(L-a)/c2]v

B. Emission of the signal to the left
1. From “d”  to the mirror A in the frame F’:

The one-way speed of light is for an observer in frame F’ (c+v),  the  time interval t’0 during which the signal reaches the mirror A is: 

t’0 (c+v) = a + t’0 v  ,      t’0 = a/c = t0 , where the t0 is corresponding  coordinate time interval as seen by an observer in frame F.

2. From mirror A up to mirror D in the frame F  is the speed of the light signal “c”. It follows

t1 = (L-x)/c.

3. Now we calculate the time interval t2 needed the signal to reach detector from mirror D in frame F. 

The distance between the detector and the mirror D at the instant when the signal reaches the mirror D is:

  x - a - (t0  +  t1)v = x - a - [a/c + (L-x)/c]v =x-a - [(L-x +a)/c]v .  
Since the one-way speed of light from the mirror D to the approaching detector as seen in the frame F is (c-v),

t2 (c-v) = x-a - [(L-x+a)/c]v - v t2
        t2  = (x-a)/c - [(L-x +a)/ c2]v  

Total time as seen in frame F is  Tleft = t0 + t1 + t2 = a/c + (L-x)/c + (x-a)/c - [(L-x +a)/ c2]v =

= L/c  -  [(L+a-x)/c2]v

C. Arrival co-ordinate time difference (T in the frame F equals to the proper time difference (T’ in the frame of moving platform F'
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Comment:

For example, if the configuration of mirrors is at a square, i.e. x = (1/4)L, then 

(T= [(7/4)L]v/ c2.

If the configuration of mirrors is a rectangle with the same L and the same speed of moving platform v, and x is an element from open interval (0, (1/2)L)  then the (T scales down from  2Lv/ c2  to [(3/2)Lv]/c2.

If one performs the Unnikrishnan’s experiment by his second  configuration introduced on the page 9 of his original paper [3], where the distance between the front mirrors x = L/2, then he should have (T’  =  (T = [(3/2)Lv]/c2.
Obviously, this is significant difference compared with Einstein’s SRT and Unnikrishnan’s Cosmic Relativity predictions where (T = 2Lv/c2 regardless of the distance x .
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