
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

The Evidence For and Against Various Theories of Light
Henry P. Dart III

To cite this Article Dart III, Henry P.(1971) 'The Evidence For and Against Various Theories of Light', Spectroscopy
Letters, 4: 1, 29 — 38
To link to this Article: DOI: 10.1080/00387017108078638
URL: http://dx.doi.org/10.1080/00387017108078638

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387017108078638
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 4( 1&2), 29-38 (i971) 

THE EVIDENCE FOR AND AGAINST VARIOUS THEOHIES OF LIGHT 

Henry P. D a r t ,  I11 

1008 National Bank of Commerce Building 
N e w  Orleans, Louisiana 70112 

ABSTRACT 

The ether-wave theory of l i g h t ,  sui tably modified, i s  fu l ly  s u p  

ported by all known evidence. 

be required t o  determine which of i t s  several  forms accurately repre- 

sents  rea l i ty .  

corpuscular theory, the  R i t z  extinction theory, and the Special Theory 

of Relat ivi ty  a re  not supported by the evidence. 

TESTS FOR LIGHT THEORIES 

Further observation and analysis Kill 

On t h e  other hand, the  t a c t i l e  theory, the Newtonian 

A theory, t o  be val id ,  must not be contradicted by observational 

evidence. If there  i s  even one piece of evidence against i t ,  the  

theory is  not valid. 

of l i g h t ,  a multitude of observational t e s t s  must be met i n  order 

t o  val idate  any given theory. Reflection, refract ion,  d i f f rac t ion ,  

interference and every other op t ica l  phenomenon m u s t  be explainable 

by it and consistent with it. 

tha t  it would not be pract ical  i n  a short  paper such as t h i s  t o  

discuss all phenomena with respect t o  &. theories. It w i l l  suf- 

f i c e  t o  show t h a t  all theories,  except the ether-wave theory, a r e  

contradicted by at  l e a s t  one piece of observational evidence. 

t h i s  has been done, the  burden of proof will have been sh i f ted  t o  

In  the  case of theories concerning the  nature 

These a r e  so numerous, however, 

When 
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HENRY P. DART, I11 

those who might deny the  v a l i d i t y  of t h e  ether-wave theory, sui ta-  

b ly  modified, of course, so as t o  conform with the  Michelson-Morley 

experiment and other n u l l  experiments. 

THE "TACTILE" THEORY 

This theory postulates t h a t  the  eye sends out inv is ib le  anten- 

nae or  sens i t ive  probes and i s  thus able  t o  f e e l  objects too dis- 

tant t o  be t.ouched. 

complications why things cannot be seen i n  the dark unless heated 

o r  illuminated by a source independent of the eye, 

The theory cannot explain without intolerable  

It has been gen- 

e r a l l y  abandoned s ince 1000 A.D. 

NEWTONIAN CORPUSCULAR THNRY 

See Ditchburn.' 

T h i s  theory, sometimes referred t o  as t h e  b a l l i s t i c  theory, as- 

sumes t h a t  l i g h t  is governed by Newtonian laws of motion, being propa- 

gated a t  constant velocity,  c ,  with respect t o  a moving source, but 

at c + v with respect t o  an observer toward whom the  source is  mov- 

ing with veloci ty ,  V. 

The bes t  evidence of t h e  inva l id i ty  of corpuscular theory is the  

fact t h a t  we are  able  t o  detect  sharp spec t ra l  l i n e s  i n  short  period 

binary stars hundreds of l i g h t  years away. T h i s  would be impossible 

i f  t h e  speed of l i g h t  from the  approach phase of t h e  star were d i f fe r -  

ent from its speed i n  the  recessional phase. 2 See deSi t ter .  

Furthermore, t h e  standard corpuscular theory is  i n  conf l ic t  with 
4 the  moon laser measurements. See D a r t 3  and F a l l e r  and Wampler. 

Finally, standard corpuscular theory is unable t o  explain re- 

f lec t ion  and refract ion sa t i s fac tor i ly .  

KIT2 EXTINCTION THEORY 

See D i t ~ h b u r n . ~  

This is  an attempt t o  save t h e  corpuscular theory by postulating 

t h a t  l i g h t  starts out as a par t ic le ,  t rave l l ine  at c + v,  and t h a t  i t  
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VARIOUS THECRIES OF LIGHT 

subsequently coll ides with an electron which emits a wave t ravel l ing 

at C. A l l  of t h e  d i f f i c u l t i e s  of corpuscular theory disappear under 

t h i s  theory, according t o  Fox, including d e s i t t e r ' s  objection con- 

cerning the  binary stars, since t h e  p a r t i c l e  becomes a wave short ly  

a f t e r  emission. See Fox. 6 

But Fox d i d  not mention a t  least one d i f f i c u l t y  of corpuscular 

theory t h a t  does not disappear, namely, the  e f fec t  on the measured 

posit ion of the  telescope in the  moon l a s e r  experiment. 

theory c a l l s  f o r  t h e  l a s e r  pulse t o  approach t h e  moon a t  c + v, but t o  

be absorbed and reemitted a t  c by t h e  re f lec tor  on the moon, the dis- 

placement of the  posit ion of the  telescope a t  L a t  30' N w i l l  be only 

half tha t  of standard corpuscular theory, o r  250 meters instead of 

500 meters. 

the  telescope has been detected. See references ( 3 )  and (4). 

Since R i t z  

ht no such displacement from the  known posit ion of 

Fox could not have foreseen t h i s  d i f f i c u l t y  since h i s  paper 

w a s  published before the  moon l a s e r  measurements began. 

overlook one d i f f i c u l t y  presented by the  R i t z  Extinction Theory 

which is not present in standard corpuscular theory, namely, t h e  

R i t z  theory is not consistent with t h e  manner i n  which a radiometer 

operates. 

But he did 

This requires an explanation. A radiometer i s  a sor t  of opti- 

c a l  water wheel consisting of a s e t  of vanes which a re  black on one 

s ide  and white on the  other ,  and which a r e  mounted on a needle in- 

s ide  of an evacuated transparent glass tube so that  they cw. ro ta te  

easily. When l i g h t  s t r i k e s  t h e  vanes, the  black s ide  moves 

from the l i g h t ,  while the  white s ide  moves toward the  l i g h t ,  indi- 

cating absorption by the black and ref lect ion by t h e  white. 

under R i t z  theory, the l i g h t  should also be absorbed by the  white 

But 
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HENRY P. DART, I11 

side, thus neutralizing the absorption on the black side. 

reemission takes place from the w h i t e  side, there is  no force 

operating which might direct the white side toward the source. 

On the contrary, the white side, if anything, should mwe auay 

from the source. But such is  not the case. 

When 

Additionally, as Ockert has pointed out, the Ritz theory 

is  not consistent with Fizeau's experiment, i.e., the  measured 

speed of l i gh t  passing through a tube of moving water. 

Ockert. 

See 

7 

The perspicacious Ritz theorist w i l l  argue that  none of the 

foregoing objections axe valid. 

and the tube of water, he will say, the particles axe extinguished 

as soon as they touch any part of the apparatus. 

are dealing exclusively with waves, and the observed results are  

those predicted by wave theory. 

In  the laser, the radiometer, 

Thereafter we 

But this makes us wonder what might be the purpose of postu- 

la t ing particles t o  begin with, and why the adherents of the theory 

continue t o  promote it with the zeal and persistence of a group of 

l i f e  insurance salesmen. 

d i f f icu l t ies  of corpuscular theory by proposing that l i gh t  parti- 

cles  a re  rather quickly converted into waves, it would appear even 

more desirable t o  propose tha t  l i gh t  starts out as a wave i n  the  

first place. 

Since Ritz theory attempbto avoid the 

Perhap what motivated Ritz, and what mot.ivates his follow- 

ers, i s  the fact that  the Michelson-Morley experiment is  readily 

explanable in tenns of standard Newtonian theory without any 

necessity f o r  shrinking rods and the slaving down of clocks. 

i s  only when we consider other aspects of Newtonian theory that  

we must abandon it. 

It 

The R i t z  theory is an attempt t o  preserve the 
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VARIOLiS THEORJES OF LIGHT 

advantages of both p a r t i c l e  theory and wave theory. 

so, however, because if, at the  first mirror in the  Michelson-Morley 

apparatus, the  p a r t i c l e  becomes a wave, then we s t i l l  require shrink- 

ing rods and slowing of clocks t o  explain the  n u l l  result of the  

experiment. 

puscular idea is  immediately l o s t  by adoption of t h e  extinction 

It fails t o  do 

Thus the  only possible advantage in preserving the  cor- 

theory. 

R u t  even if the  theory had been able  t o  accomplish its s u p  

posed aim, t h e  aim i t s e l f  would have proved i l lusory.  

Morley experiment can be perfect ly  explained i n  an infinite number 

of ways if moving rods shrink in the  r i g h t  way andlor moving clocks 

slow down by the r igh t  amount andfor t h e  speed of l i g h t  is  l e s s  

than c by t h e  r i g h t  amount when emitted transversely t o  t h e  path 

of a moving sourceo See Ives and Dart9*10. 

THE SPECIAL THWRY OF RELATIVITY 

The Michelson- 

8 

The change of dimensions mentioned above was seen by t h e  

Dutch physicist ,  H.A. IDrentz, as t h e  solution t o  the  Michelson- 

Morley r e s u l t  as ear ly  as 1892. But Lorentz made it c lear  t h a t  

he believed in a fixed ether through which t h e  ear th  is  moving. 

In  a short  paper published in 1895, he said: 

aThus one would have t o  imagine t h a t  t h e  motion 
of a sol id  body... through t h e  rest ing ether  
exerts upon the  dimensions of t h a t  body an in- 
fluence which var ies  according t o  t h e  orienta- 
t i o n  of the body with res ec t  t o  the  direct ion 
of motion.*' See h r e n t e d .  

Albert Einstein, on t h e  other hand, abandoned t h e  idea of an 

ether. 

and slowing of clocks i n  the "moving system", but he went fur ther  

t o  say tha t  as between two systems moving r e l a t i v e  t o  each other,  

He employed ident ica l ly  t h e  same concept of shrinking rods 

33 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
3
2
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



HENRY P. DART, I11 

it matters not which we consider t o  be the moving one. 

re la t ive motion that  counts. 

speed of l i gh t  is  m e a s u r e d  as a constant by a l l  observers, whether 

moving or not. See Einstein=. 

It is only 

He postulated additiona.lly t h a t  the 

Unfortunately fo r  the theory, Einstein's postulates a re  con- 

tradictory and lead t o  absurdities, only two of which w i l l  be men- 

tioned. 

"he first absurdity is tha t  i f  the speed of l igh t  were constant, 

an observer moving toward a stationary source would not be able to  

detect the first order Doppler Effect. Assume the source is sending 

out signals at spatial intervals of 300 meters and at time intervals 

of 1 microsecond. 

source, the signals will be received separated by the same intervals. 

Now l e t  the observer move t d  the  source at l/LOth c. We know 

from observation that  we w i l l  now be receiving signals at shorter 

time intervals, i.e., approximately 0.9 microsecond between sig- 

nals. But the signals are s t i l l  300 m e t e r s  apart, and it now re- 

quires 10% less  time for successive signals t o  pass a given point 

on the moving platform. 

signals i s  about 10s greater than before. 

Doppler Effect is, of itself, a measure of the speed of l i g h t  rela- 

t i ve  t o  the observer, thus contradicting a basic postulate of Ein- 

stein. 

slowing of clocks simply cannot account for  the large first order 

Doppler Effect without this basic contradiction. 

I f  the observer is  stationary relat ive t o  the 

This means that  the relat ive speed of the 

In short, the first order 

The small  second order effects due t o  shrinking rods and the 

The second absurdity of r e l a t iv i ty  is concerned with the ob- 

servation of l i g h t  from binary stars. 

binary pairs having orb i ta l  speeds of 30 kilometers per second must 

Under Einstein's view a l l  
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VARIOUS THEORIES OF LIGHT 

appear separated by 41 seconds of arc. 

appear t o  be separated by even greater  angles. Nevertheless, al- 

though such binaries a r e  very common, none has ever been found t o  

be separated by such an angle. 

binar ies  cannot be resolved i n t o  t h e  individual stars even with a 

powerful telescope. 

r e l a t i v i t y  is  i n  conf l ic t  with observation, we may consider t h e  

theory t o  be proved wrong. See Eisner . 
THE MODIFIED ETHER THEORIES 

As stated above, Lorentz s a w  t h a t  a l te ra t ion  of physical di- 

Pairs with higher speeds must 

Most high speed, short  period 

Thus, since a basic prediction of special  

13 

mensions by motion through the ether could be a solution t o  the  

Michelson-Morley experiment. 

the  physical dimensions were required. 

dently occurred t o  Fitzgerald. 

of dimensions necessarily. 

there  were any a l te ra t ion  in the  lengths,  i t  mattered not i f  they 

were enlarged or  shortened, provided only t h a t  t h e  proper r a t i o  

between the  longitudinal arm and t h e  cross arm were maintained. 

Later, i n  h i s  1904 paper, he introduced t h e  idea of time d i la t ion  

as a supplement t o  the  idea of dimensional changes. 

I n i t i a l l y  he saw only tha t  change i n  

The same idea had indepen- 

Lorentz did not envision s h r i n k e e  

On the contrary, he saw only that i f  

14 See Lorentz . 
Much l a t e r ,  i n  the  year 1937, Herbert E. Ives published a ser ies  

of papers i n  which he elaborated the  Lorentz idea t h a t  there  a re  an 

i n f i n i t e  number of solutions t o  the  Michelson-Morley experiment i n  

theory, t h e  theore t ica l  solutions depending only upon the  proper r a t i o  

between time and dimensional changes. See Ives . The actual  solu- 

t ion ,  as distinguished from theoret ical  solutions,must be determined 

by experiment. The famous experiment of Ives and St i lwel l  estab- 

l ished t h a t  clocks i n  moving systems do i n  f a c t  slow down by the 

8 
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HENRY P.  DART, I11 

predicted second order effect. See Ives and Stilwelll5. 

But nobody t o  date has produced any evidence t o  show that  rods 

contract along the axis of motion, as predicted by Lorentz. Nor did 

anyone seriously suggest un t i l  1969 that  the speed of l i gh t  might be 

direction dependent,, .and that  a smal l  second order reduction in the 

speed of l i gh t  when emitted transversely to  the path of source might 

explain the Michelson-Morley and other experiments when coupled with 

time dilation. 

pensed with entirely. 

In  such event, the Lorentz contraction may be dis- 

In 1969 the author of this paper did seriously propose such a 

solution, referring t o  it as the "ellipsoid theoryu. 

1970 t h e  theory was supplemented by postulating a second order shrink- 

age of orbi tdl  radii. 

been quantitatively incompatible with time di la t ion as measured by 

Ives and Stilwell. See D a r t  . 

See Dar t9 .  In 

Without such shrinkage, the theory would have 

10 

There are two good reasons for  introducing th i s  alternative 

theory. F i r s t ,  i n  the absence of experimental or observational 

proof of the Lorentz contraction, it is  generally helpful t o  explore 

- all possible alternatives, notwithstanding such alternatives are  

equally devoid of proof. And secondly, i n  the present case, there 

seems t o  be some observational basis for  the alternative proposal. 

If l i gh t  moves more slmly through the ether i n  an absolute 

sense when emitted transversely t o  the path of a moving source than 

when emitted along the path of motion, we may expect t h i s  t o  show up 

i n  an inabi l i ty  t o  detect spectroscopic binary stars and eclipsing 

variables at large distances. 

persion and recognition problems not related t o  the speed of l i gh t ,  

spectroscopic binaxies are impossible t o  detect a t  distances beyond 

Now it so  happens that because of dis- 
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'JAR I N J L <  TEEORIES 3F LIGHT 

a few thousand parsecs. 

binaries should not be seen at great  distances i f  t h e  speed of l i g h t  

is  constant, these being recognizable by the  periodic variations 

of t h e i r  brightness. 

close binary pairs, such as Beta Lyrae and Y Cygni. 

t h i s  type "which shine l i k e  beacons through a major part of our 

galaxy" have never been found beyond the  boundaries of our Milky 

Way, notwithstanding they would have been well above the  resolving 

l i m i t  of our la rges t  telescopes f o r  several  decades. See Kopal . 
Is it possible t h a t  there a r e  no such stars i n  the  Magellanic 

Clouds or in the  great galaxy M-3l i n  Andromeda? 

presence rendered impossible t o  detect  by v i r tue  of the f a c t  t h a t  

t h e i r  brightness variations a re  level led out or eliminated because 

of the variable speed of l i g h t ?  The enormous improbability of the  

f i r s t  a l ternat ive makes the  second appear t o  be highly probable by 

comparison. 

But there  is no reason why eclipsing 

This is  par t icular ly  t rue  of very br ight ,  

Yet stars of 

16 

Or is t h e i r  

fievertheless, it m u s t  be acknowledged t h a t  i t  would be im- 

proper t o  conclude t h a t  the  speed of l i g h t  i s  variable without un- 

dertaking a detai led and exhaustive study of' all of the  f a c t s  i n  

order t o  ascer ta in  whether there  might be some other reason f o r  

our i n a b i l i t y  t o  detect  bright eclipsing binar ies  a t  great distan- 

ces. Final judgment must await such an analysis. 

Meanwhile, however, it is  proper t o  suggest tha t  the  ether- 

wave theory of l i g h t ,  in one o r  another of i t s  m a n y  possible forms, 

is  f u l l y  supported by a l l  of the  evidence, and t h a t  all other 

theories a re  in confl ic t  with observation i n  one or more respects,  

and must, therefore,  be considered invalid. 
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