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Abstract
In the space-time theory for two events occurring at the same place and the different time, the observers in different reference frame would obtain different intervals time. Einstein had indicated that the time interval in motion reference frame,τ',  always be larger than the interval time in resting reference frame, τ.  This is so called the famous theory of time interval dilation and always be represented by an equation 
[image: image1.wmf]2

1

b

-

D

=

¢

D

t

t

.  From a rigorous argumentation the author of this paper thinks that the time interval dilation dose not apply to all situation, sometimes the contraction of time interval can be taken place .
Key Words:  transmission time ，time interval ,  interval dilation ,  interval contraction ,

virtual and resting reference frame 

1.  Introduction

The clocks dilation is no the clocks of reckon by time changes slow or a true time, it is give rise to light-signal in process of transmission are different time received by each reference frame. That is, changes have taken place in the time interval .  For example, suppose that a signal-device is set up on the moon and this device send a signal to the earth at set interval of ten minutes .  Now two spacecrafts are moving along the line of centers of the earth and the moon with a velocity 
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，one of them is flying toward the moon and the other is flying toward the earth, based on the general knowledge and formulas of time interval dilation and contraction we obtained：
The period of the signal receiving that is received by the observer on the earth and the period of the signal emission that is emitted by the signal-device on the moon are the same,
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The emitter the spacecraft are retreating from ,  we have ,
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The emitter the spacecraft are approaching to ,  we have 
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According to time dilation formula, we have 
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What’s the difference among 
[image: image7.wmf]2

1

,

t

t

¢

¢

 and
[image: image8.wmf]?

t

¢

D

  Therefore, the author of this paper will make a concrete analyze.

2.  The Representation of Time Interval Dilation and Contraction        

For two events occurring at the same place and the different time, the difference between two times readings of clock called time interval.  Interval time dilation, that is the moving reference frame being  motion away from events occurring point.  Similarly, the moving reference frame moves toward events occurring point. Interval time dilation or contraction, this is the delay or move to an earlier time effect in above signal-transmission process. 

2.1  The Representation of Interval Time Dilation

As Fig. 1 and 2 shown, for this purpose let us suppose when the motion reference frame S' coincides with the resting systems S, at this instant, the first flash is emitted at the point P which is at rest with respect to the reference frame S.  The clocks that are set up at the point P, the origin of the reference frame S, O, the origin of the reference frame S', O', and the X-axis there are a series of corresponding points ,A,B,M…, begin reckon by time simultaneous (time concept was expounds by Newtonian, clocks is an instrument with we record true time).  T′=T=TA= TB…= Tn=0 .  The reference frame S′ which is moving along the X -axis with an uniform straight line velocity V is an inertia co-ordinates systems, various points of set in above the X-axis line, A, B, M, N. …are respectively the space positions possessing various special properties at different moments for the origin of the reference frame S′, O'.  After the first flash was emitted at the point P for a interval time τ, the second flash is emitted at the same point P once again.  In above cases, in the X-axis there are a series of corresponding points as follows:
    Point E:  It is the corresponding co-ordinate in X-axis for the point P.

Point A:  when the motion reference frame S′ coincides with the resting systems S, the first flash is emitted this instant and at the point P.

Point B:  It is the space position of the origin in reference frame S′ , at the time when the signal of the first flash from point P is just received by the reference frame S′.

Point M:  It is the space position of the origin in reference frame S′ at the time when after internal a time τ, the second flash is just emitted at the point P.  —For the “special ”space position at the “special” time the author “suppose” a “virtual and resting ” co-ordinates system Sk and the reference frame S all be at rest with each other. Therefore point P in the reference frame Sk the space representation and the space-time representation are 
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Point N:  it is the space position of the observer in the reference frame S′ at the time when the signal coming from the point P is received for the second time.

Suppose that after the second flash was emitted, the light spherical (or wave-front) diffused and then just reached up to the point M (that is, the origin of the reference system Sk), the time tm represents the transmission time of the flash signal , at the spot P from the point P to the origin of the“virtual and resting”reference frame Sk ,Om .  
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.   According to the Pythagorean Theorem we obtain[1] spherical equation in reference frame SK:
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This light spherical continuously diffuses and reaches up to the point N such that it meets with the observer of the reference frame S′.  Suppose the propagation time of the signal from point P to the spot  N is tn , and then the corresponding space-time representation is 
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.   Thus ,the spherical equation is as follows 
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Here suppose the reference frame S′ does not rotate around the X-axis of systems S , in the motion process fors it moving along the X-axis with a velocity 
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.  So in the reference frame S, S′ and Sk the corresponding co-ordinate values of the point P have to satisfy  
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. Substitute the equation (1) into equation (2) , to solve the one-element equation of unknown number tn, we obtained:  
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The tn is the propagation time of the light spherical for the flash diffused from point P to N . The time determination begins when the first flash occurs at the point P (at this moment the reference frame S′ and S coincide with each other ),  the readings of the clocks at various “special” station-points on the way that is underwent by the reference frame S′are express in T A，TB，TM，TN… and so on.  According to the Yang Facheng thinking in Reflect the Space-time Relations Again , we have:
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Therefore, we have

TA＝0
 ， 
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In Fig 2, the actual interval between puls emissions at point P in the reference frame S ,  τ′for time interval between pulse receptions in the reference frame S′.
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This representation can be use in accuracy measurement.
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Figure1. The first flash come from point P is just received by the reference frame S′ at point B and time TB. The the second flash come from point P is just received by the reference frame S′ at point N and time TN.
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Figure2.  Eq.(1) as the equation in the reference frame S′ which at the space position  point M, that is, the equation in ”virtual and resting” coordinates system SK .  Eq.(2) as the equation in the reference frame S′ at the space position point N.  
One always try one’s best to find a simplest and definite method to describe approximately the objective reality. Therefore, the representation (4) can be simplified by combining the approximate calculation-method with the Figure 1, suppose the interval time starting from the emitting of the first flash at the point P, time interval τ is sufficient a long, and then the second flash is just emitted at the same point once again, thus we obtained a series of deductive reasoning below:
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And then 
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Thus we have     
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The reference frame S′being far away light-source moves along the positive directions of the X-axis with a velocity 
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 then Eq.(1) Eq.(2) all do not hold water, the four operations 
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This formula is called the representation of interval time dilation.
2.2  The Interval Time Dilation In Special Case
As Fig. 3 shown, the time dilation 
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 is that under a “special condition”, two events (flashes) occur at the same time and at two different places (P and O ), the interval time that is observed by the observer of the moving inertial system S′, 
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, always be larger than the interval time that is observed by the observer of the resting reference frame S , According to the equation 
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 Therefore, the time delay in the light (with a limited velocity c in vacuum) propagation process [1][2] .
[image: image48.jpg]



Figure3.  The first flash which come from the spot P was received by the reference frame S′ at the space position point B. 
The second flash come from the spot Q was received by the reference frame S′ at the space position point M.

2.3   The Representation of the Contraction of Interval Time                        

The representation discussed interval above is the representation of interval time dilation for the moving reference frame S′ being motion away the light-source.  If the moving reference frame S′ moves toward the light-source directions, then the velocity of such a reference frame S′ has to be 
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    This formula[2] [3] is called the representation of time interval contraction . 
3.  Conclusion

For two events occurring at same place and the different time, the observers in different reference frame would obtain variant time intervals . Computing here is time interval between pulse reception in the reference frame S′ , which is indeed larger than , or smaller than , time interval between pulse receptions ,depending the emitter and reception are retreating from , or approaching to , each other .  So this effect being direction dependent .
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