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The Michelson-Morley experiment 111 has already celebrated 
its centennial anniversary. However, as we see below, a small 
inaccuracy is inherent in its traditional interpretation. The 
elimination of this inaccuracy only changes the "sign" of the 
effect. Possibly, the most surprising fact lies in that the 
result of this "pre-relativistic" interpretation is in full 
agreement with the conclusions of the relativity theory which 
origin is to great extent due to just the indicated experiment. 

1. As is known, the calculation of the times of light pro­
pagation along the longitudinal and transverse arms of the in­
terferometer.forms the basis for the interpretation of the 
Michelson-Morley experiment. In the first cas~ one takes into 
account that the velocities of light propagation in the direc­
tion of the earth"s motion (c0 ) and against it (err) are respec­
tively equal to 

C
0

=C-V and Crr=C+V, (la,b) 

Here the indices 0 and rr denote angle 0 between the directions 
of light propagation and the earth"s motion (relative to 
ether). It is evident that these expressions are two limiting 
cases of the general formula: 

c0 = c - v cos e . ( 2 ) 

Thus, the total time of light propagation along the longitudi­
nal arm (e II in length) of the interferometer equals 

ell ell ell ell ell 
til =--+---=--+--= 2-(1 + 132) (3) 

CO Crr C-V C+V C 

with f3 = v/c. 
Calculating the time of light propagation t~ along another 

(perpendicular) arm, one considers that light goes along the 
hypotenuse of a right angle triangle. From here it follows 12/ 

t~ 2 2 t~ 2 
(c-) =f +(v-) (4) 

2 2 
and 

t~ 
cy'll. -{32 

e 1 2 l = 2 -(11. + -- {3 • 
c 2 
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From the condition of til and t~ equality conforming to a nega­
tive result of the Michelson-Morley experiment, we obtain the 
known formula of Lorentz-Fitzgerald contraction 

e 1! = e C1 - ~ 13
2 

) • (6) 

At first Michelson assumed/S/ that t~ did not change and was 
equal to 2~/c; this strengthened the'expected effect by a fac­
tor of 2. 

Let us consider more carefully the propagation of light 
along the transverse arm of the interferometer. As already no­
ted, light goes along the hypotenuse*, i.e. at angle 8<rr/2 
(cosO= {3) to the direction of the earth's motion although the 
difference of 8 from rr/2 is certainly negligible. Uisng (2), 
we have 

ce = c- v /3, (7) 

Taking into account that the velocity of light propagation 
along the transverse arm of the interferometer is thereby equal 
to c(1- {3 2), instead of (4) we get/4,5/ 

2 t~ 2 2 t~ 2 
[c(l-/3) --1 =e +(v-) 

2 2 
(8) 

From here with an accuracy of up to terms of the order {3 2 we 
find 

t~ = 2 _e_ ( 1 + .! {3 2 ) • 
c 2 

(9) 

Now the condition of t~ and t II equality yields 

e 1'1 ::: e ( 1 + .l.,a2 ) ("elongation formula"). 
! 2 

(10) 

Thus, the result of systematic taking into account the influen­
ce of the earth's motion (relative to ether) on the velocity 
of light propagation is the elongation and not the contraction 
of the longitudinal arm of the interferometer. 

2. On the other hand, interpretating this experiment from 
the viewpoint of relativity theory16/ owing to constancy of 

'''rt should be stressed that in this case it run:, after the corresponding 
mirror. 
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the light velocity, t~ is determined by the expression (5) as 
before. In this case in accordance with the relativistic rule 
of veloc~ty addition, instead of (1) we find 

co 
C-V ----=C, 

1 - ...£.:.Y. 
c2 

C+V c ~----~c. 
rr C•V 

1 + -­c2 

(lla,b) 

As a result, formula (3) for the time of light propagation 
along the longitudinal arm of the interferometer is rewritten 
in the form 

pll 
t=2----. 

c 
(12) 

Equaling (5) to (12), we are led to the relativistic "•~lon­
gation formula". It should be noted that this formula L· a 
consequence of the previously introduced concept of relativis­
tic length 171 based on the radar method of distance measure­
ment. 
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