
J. P. WESLEY
Heiherdammstrasse 24. D-78176 Blumberg. Germany'

. PAC 0340 K Waves and waie p ropaga t i on , general? mathematical
, PAC 4280 O p t i c a l devices, i ns t rumen tsand app l i ca t i on .

......‘ ‘ ‘ ‘

PAC 4385 Acoust ic measurment and ins t rumen ta t i on . y w r

PAC 0330 Spec ia l r e l a t i v i t y . iii:éé§
q o v ‘ ( v

A b s t r a c t . Fe is t [1] has shown the o u t & back phase velocity o f
sound to-.-be i s o t r o p i c w i th r e s p e c t t o wind ( - v ) with magnitude
c ’ (ou t '& 'back) = C ( l - vz/cz), which results from the.oneway phasev

i v e l o c i t y f o r the c lass i ca l Doppler e f f e c t , c ' = c ( 1 - vdc/c’z).
' Since l i g h t is a l s o a c lass ica l wave; and s i n c e the.MichelsonfMOrley

[2] .. n u l l . r e s u l t a l s o shows the o u t & back phase velocity.j to be
iSotropic w i t h respect‐- to t h e ether wind; .the M‐M null result {8

" Q ' v '

a l so simply a c lass ica l Doppler e f f e c t . Q

Phase v e l o c i t y f o r a moving obse rve r. - A plane wave in a stationary
medium may be represented by x;;;;:

V ‘ “ “ “ ” w 0 ~ a ( L a '
where k is the propagation constant and w is the angular firehwm
The unique wave v e l o c i t y c i n t h i s case equals the phase v e l v l g "
and the energy v e l o c i t y c * r e l a t i v e t o the medium; thus ,

.cI: c. 8 (1* 8 kin/k2.



r a r ' + v t ,

where r ' i s some i n i t i a l p o s i t i o n r e l a t i v e t o the medium, y ie ld ing

yo=sin[k.r' - (a) - k~7)t]- ( 4 )

The phase v e l o c i t y then becomes

c' = kw’/k2 = k w(1 ‐ Iowan/1c2 =-c ( 1 - c-v/cz). ( 5 )

This i s t he Doppler e f f e c t f o r t he phase v e l o c i t y c ' .
This r e s u l t ( 5 ) is independent of the mot ion of the source; as the

wave represented by E q . ( l ) is taken as the wave as i t a l r eady e x i s t s in
the medium, n o ma t t e r how i t m igh t have been generated o r i g i n a l l y .
This r e s u l t ( 5 ) , thus, r e p r e s en t s the phase v e l o c i t y f o r a n observer
i n a n ether wind w i t h the v e l o c i t y ‐ v.

Out & back phase v e l o c i t y i n a w ind . - I f 6 +
as measured w i t h r e p e c t to the medium o u t from the source and c_ 18

i s the l i g h t v e l o c i t y ' i f

the v e l o c i t y back, then the o u t & back phase v e l o c i t y i s g i v e n b y

l /C ' ( ou t & back) = l / 2 c ( 1 - c+~v/c2) + l / 2 c ( 1 _ ¢_. y/CZ)

= 1 / c ( l - vz/cz).
( 6 )

This r e s u l t ( 6 ) i s i s o t r o p i c w i t h r espec t t o the d i r e c t i o n o f the ether
w i n d ; Th is r e s u l t ( 6 ) may b e r e a d i l y proved b y a s t r a i g h t forward,
but l e n g t h y, a n a l y s i s . I t i s s u f fi c i e n t f o r t h i s Le t t e r t o consider
the two cases: when l i g h t i s s e n t o u t & back p a r a l l e l t o t he ether
wind and when the l i g h t i s s e n t o u t & back t r a n s ve r s e t o the ether
wind. For l i g h t sen t o u t & back p a r a l l e l t o the ether wind C+¢V - c v .
and c_' v = - c v ; s o Eq.( 6 ) y i e l d s \

l/cl'.(out & back) = 1/2(c - v) + 1/2(c + V) = 1/ t ( -1 - vz/cz). ' .(7)

which then proves Eq.(6) f o r t h i s case. Re f e r r i n g t o the fi g u r e , l i g h t
. . _- - . . m - - m
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s e n t o u t & back from the source transverse to the ether wind i i i ? ~ 3 7 1

cu = cv(c/v) a v”.
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The phase ve loc i t y from Eq.( 5 ) i s then seen to be c ( l - v2 / c2 )o u t
w e l l as back, which then proves Eq.(6) f o r t h i s case as well.

{ .::I . ‘ l “ ! g . ‑,, ”3.5., 5,._
,3, 2 - ; ‘ «' n‘ r9.5. .. o n l‘ ’

I fl ‘ l ' q ‘ '1‘.~’l, v i ":: : - ‘D‘w‘ " ' ~":1. 1 9 V . 3 . . . .
’1 . . . ‘ - a

‘K' r c . l ' - - ‘ ' .A" “. 4" i7...- , ‘ . ,
a “‘- ,, _ ‘ . s .

o u t & back phase v e l o c i t y i s , thus , seen to be prec ise ly the same A
' 2 . »  'ma .g": 39'

4 1 ‘ v sthe l o n g i t u d i n a l a s w e l l a s the t ransve rse case. '53.;;V
The p a r t i c u l a r Michelson-Morley case t h a t is u s u a l l y considered i n , =

the l i t e ra tu re is f o r one interferometer beam t r a v e l l i n g o u t & back"
in the diorect ion of the ether wind and the other interferometer beam
t r a v e l l i n g o u t & back t r a n s v e r s e t o the ether wind. Since the phase
v e l o c i t y o u t & back i s p r e c i s e l y the same i n these two d i r e c t i o n s the
phase di fference between these two beams was found by Michelson and
Marley to be n u l l - no f r i n g e s h i f t .

Since the o u t & back phase v e l o c i t y i s the same f o r a l l d i r e c t i o n s ;
Michelson and Merley found the same n u l l phase d i f f e rence between t h e i r
two inter ferometer beams f o r a l l o r i e n t a t i o n s of their in ter fe rometer.
In p a r t i c u l a r , they demonstrated exper imenta l ly t h a t t h e o u t & back
phase v e l o c i t y f o r l i g h t is isotroPic.

Michelson expected a n o n - n u l l r e s u l t , because he made the mistake
- of confusing the energy v e l o c i t y of l i g h t c * , which is g i v e n by

c * = c ‐ v, ( 9 ) _

where v is the observer's v e l o c i t y r e l a t i v e to t h e e t h e r, w i t h the
phase v e l o c i t y g i v e n b y Eq.(5) . The energy v e l o c i t y canno t , o f course,

i be used to p r e d i c t the phase d i f fe rence observed. The phase v e l o c i t y
must b e used t o p r e d i c t the phase di f ference. For the l o n g i t u d i n a l
case the phase v e l o c i t y happens t o equal the energy v e l o c i t y ; bu t f o r

- the t ransve rse case the o u t & back energy v e l o c i t y i s c-Jl - v,2 /c'2 ,
which d i f f e r s from the o u t & back phase v e l o c i t y g i v e n b y Eq.(6).

It has, thus, been proven here that the Michelson-Morley n u l l resuswgf'”f
i s a c lass ica l Doppler e f f e c t . And the space- t ime e x p l a n a t i o n
"special r e l a t i v i t y " i s wrong, along wi th i t ‘ s many o t h e r
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