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1-15 
Abstraatr Hecently a series of  papers have been published 

tending to disoredit hinstein'o princriple on the constancy of the 

ve loc i ty  of l ight  i n  vacuum and t o  renew theorie8 on tne propaga- 

t i o n  of l ight  abandoned long ago.Subsequently we rediscuss some 

of the arbaments and inconsistencies presented i n  Refs. 1-15. 

Accordiw t o  the three -in ttieories about the ve loc i ty  of 
199 l ight  , we divide our ducussion i n t o  three parts,attacning 

OUT statemnts to tne corresgonding section. 

1. Gorguscular I'heory 

In Aefs. 1 aad 5 trier9 i s  inade tne attedpt bo sup2ort the 

corpuscular theory b j  radar ecLlo ooserv&tions of tne planet Venusei 

Our c r i t i c i s n  is as followst 

(i) Equ. $1) from def.  1 is based exclusively on N e w t o n i a n  

concepts and cannot be used t o  deter.nine the path of a photon i n  

the grav i t a t iona l  Gcnwarascnild f i e l d  of the dun, h, 17 . 
(ii) %here are used but observations froa the pioneer years 

of interylaaetary railap ecLLo tecrini,ue , u n t i l  l%b. 
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HOREDT AND RUCK 
1 8 , l Y  

(iii) k t e r  observation8 ,sf~owin& an exeelleati agreement 

with General n e l a t i v i t y  (sad iaLQlicitly aloo with Special  

de1ativit.y) a r e  not mentioned. 
2 s 8 s Y  

A 500 rp aifference of Yoon laser rangmg data ,wdcn 

could favour a corpusculcr tueory m y  De evideaced very w e l l  by 

ac tua l  tecmiqlies .ire nave no idorinat ion that such a difference 
20 

nas ever been observed. 

The f a c t  tihat ynotouetric observations of eolipsing binaries 

indicate  of ten c i r c u l a r  orbits,wnereas syectroscopic observations 

suggest hidhly eccentric orbits,uoes not favour tne  corpuscular 
2 

theory,in opposite t o  tile affir.Yation wide by #al lace : XnvestiGa- 

t i n g  careful ly  the bi&ry s y s t e m  W 3 e l  and SW Cyg , l a l t e r  
21,22 

has shown t h a t  j e t  s$am of  dasea su;$ested by the speatroscoyia 

observations,can Well account for the obsemred differenaes i n  

eccentr ic i ty .  

desides,there i s  put forward the idea that the Universe is 

nonexpanding and that the extragalactic r e d s d f t  i s  due t o  an 

energy loss  o f  photons .Indeed,the nypothesis od a nonexpanding 

Universe i s  compatible with observational data and  has a 
26 

theore t ica l  foundation i n  de Broglie's double solut ion ttieory 

But we are 1 1 0 ~  a b l e  t o  r e a l l z e  tnat a nonexpandiw Universe favours 

tne corpuscular theory ol: lieht -A.pparently,tne one has no connec- 

t i o n  w i t h  the Otner. 

2 

23-25 

. 
2 

Likewise we cannot consider pnysically plausible the efforts 

?lade t o  c o n b l n e  the Corpuscular theory with a dyna,nia ether hypo- 

thes i s  as well as  the ideas developped i n  microparticle s t ructure  
2 

It does not seem us correot t o  t r e a t  the evolution of galaxies,  

que.sars,ordinary and va r i ab le  stars,novae,pulsars etc .  on several 
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VELOCITY OF LIGHT I N  VACUUM 

pages.Hefs. 27-31 dive some idea  on the immense complexity and 

uncer ta in ty  of t h e  problems evoked i n  def .  2.Some s tz tements  contra- 

d i c t ing  cu r ren t  astropnysicPB views iwy be noted: 

t i )  It  is b j  no means sure tha t  galaxies evolve f rom t h e  

i r re ,u l i i r  type t o  eLl i i . t i ca i  ,alaxies,wnica end t n e i r  l i v e s  as 

qaasars 
27,28950 

(ii) x t  present t h t r e  a r e  reasons t o  bel ieve that pulsars a r e  
31 

magnetic neutron s tars  ,and nct  as i s  c l a i s e d  i n  ~ e f . 2 :  "Neutron 

stars would not be expected t o  e x i s t  and yu l sa r s  are prubablg wnite 

dwarfs:'. . 
(iii) dupernov;+e are not the norahl way in ahich  s t a r s  end 

27 
t h e i r  l i v e s  and w d t e  daa r f s  Just  not become supernovae. 

( i v )  Populat ion 11 stars nave a low content of heavy e l eaen t s  

A n  cc;mpurlson w i t n  p o p u l a t i o n  I ; i t u r s  and a r e  bel ieved t o  be m c h  
2 Y  

older  tkaa p p u l d t l O n  I stars ,aad not inverse  as s t a t e d  by  

Wallace 
2 

2 .  h the r  tneory 

Introductory i t  dust be noted that  e t h e r  has never been put 

experimentally i n  evidence ,nor does ex is t  dny phys ica l  reason t o  

introduce t h i s  a r t i f i c i a l  concept. 
0 

We cannot r e a l i z e  why the  f r m e  dEfined by t h e  cosmic 3 P 

background r a d i a t i o n  sr,ouLd be a n  "absolute" reference system , 
favouriw a dynamic ether hypothesis.  

8 

The arbuinent presented 111 favour of a djna:n.ic e the r  hypothesis ,  

n a w l g  tha t  no c lose  binbry $airs 01' 

detectect beyQnd t n e  Llmta  of O U T  &ilaxy , is n o t  co r rec t  DecduSe ir; 

1356 husse l  re3or ted  the dlS6OVery of 19 Lyrae type b ina r l e s  i n  the 

Lyrae type stazs ilave oten 
Y 
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HOREDT AUD R U a  
32 

IlaGelanic Glouds 

binaries i n  tne Andros~da lJe0Ul.a 

and Since 17W tnere bave been discovered such 
33-35 

0 

We are not aole t o  sake any comments on tm multi- 
4.5 tude of speculative ad noc hjyotheees of #allace 

in contradiction w i t h  present day physical concepts, 

,wach are often 

3. 69ecial Slelativity 

36 
aven i n  the abstract of Gisner's paper it  is eifcphasiaed that 

binary 8tar~ would look uidwly separated and rapidly rotating if 

and only  if me aberration OX list were anisinterpreted as depending 

on the relative frelocity betasen source and observer and not a% it 

would oe correct on tAe variation of the r e h t i v c  velocity.Conse- 

guently,Utlrt's aryaeat wainst relativity tuzory 
9 

is not correct. 

hrt a d  %antor i w e  Gedankenexperiments with two referem 
9 lo 

s y s t e s  comunicating by l igh t  signals,iu order t o  prove that the 

speed of light Lewaurr on the velocity between source and observer. 

A general criticism of tnia iCP& of Gedaxenexperiaents aay be 

pointed ouf heres P GediiUeaexps;riuent can grovitie generalu only a 

working hypot5eds.ufiica aust s%~ll be proved by laboratory exgeri- 

meats,becrruse tine f i n d  sTiaGeants of the rie&uucenexperiaeat are 

determined in principle a priori by tm? phyreical c o s e ~ t i o n s  of its 

author.&reove.r,before reacLiq the final colocluaion t n a t  binstein's 

postulate is contradicted,llart lakes the erroneom affirmtion that 

"the relative speed of the signals is about I.% grtater tban 

before".But accordiry t o  Special b l a t i v i t y  the speed of light 

signals is constant. 

3 

Y e  are not a b l e  to  see a "subtle theoretical error" by mglec- 
42 

ti= in liantor's %eu-(aa) the 8=11 second order quantity w i t h  
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VEIIOCITY OF LIGHT IH VACUW 

respect t o  %he first order term,*hereas nis ligu.(3a) is essentially 

of second OrderSiSilarly we amnot understssd now the airing to- 

gether ol suck funuamentaliy b f f e r e n t  phenomena as tne DopBler 

shift and tne Coaton effect  could serve as an argument qains t  

r e l a t iv i ty  tneory 
11 

Even by overestimating some of the inherent errors  

a id difficulties of physical experiments &antor brings no decisive 

arguments against Helativity -Referring t o  his statements that 
lo 

U-l$ 

mass variation experiinents as well as the r e l a t iv i s t i c  Doppler 

effect could be interpreted without u s i r q  rebtivistic concepts, 

we would l i k e  t o  mention t h L t  even General B e l b C i d t r  effects 

12 

37 
- 

can be derived only by Bewtonian formalism .dut p$!ical foilzulation 

is of nuch greater iaportaace t k n  iPatheaatica1 fornallsa.Sunwari- 

giw,we do not believe tnat any coastrllctive c r i t i c i s i  of physical 

experiinenta is possible rltnout a very detaded knowle.l&e of the 

em2loyed laboratorg awtuods 
l.2-13 

In pr iwip le  our rascussioa m s  been directed only a6dnst 

(i) the erroneous s ta temnt  t n a t  the velocity of electromagmtis 

radiat ios  

observer and 

( i i )  wainst the d-rt if icial  bnd physically incompatible come2t of 

ather. 

depends OR the3 re la t ive velocity between souTce and 

Le are not so drtLodx t o  believe that toe velocity of light 

38 
nust be necesaarily constant dari3i; cosso lo~ica l  t ine  scales or in 

the vicinity of &raVit&tiw 318sses 

ed 

arbitrariness . 
,or that it could not be exceed- 

3Y 
.But such speculations have a hid degree of hgpotaetical 
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Our main concllusion is therefore that the concept of a oomtant 

velocity of lidht with respeot to arbitrary moving referenee 

frames offers actually the only and the best description of physical 

rea l i t y  . 
Acknow,led,pentr act resret the delay of OUT comaents caused 

by biblio&raphi6al &Yficulties.lc express our gratitude to Professor1 

111. Or8gan Lor many nelyful discussions.One of uo (Gp.H.) acknowledges 

the encoura,;ement of L)f. Todoran esyeolally and of I)r0 Ureche from 

the Astronoaical ubservatorg and H.H. the interest of i?rof. Tintea. 

Heferenoe~ 

1. B.G. Wallace,Spectros6.Lett.,2,(196Y),361. 

2. B.G. Wallaee,Spectrosc.Lett.,3,~lY~o),ll~. 

3. B.G. Wallace,Spectrosc.Lett. ,4,(1~71) ,7Y. 

4. B.B. WalLace,Spectrosc.Itt.,4,(l~~l),123. 

5. 3.G. WalLce ,Spectrosc.Lett. ,preprint. 

6.-H.P. Dart IfI+,Spectros~.Lett.,2,(1~6~),313. 

7. H.P. Dart 111, Spectroso, btt. ,3 ,( l Y 7 0 )  (71. 

8. H.P. Uart ILL ,SpeetrosC. Lett. , 3 , ( l ~ ? o )  ,758 

9 .  H.P. Dart ILI ,&pectro~c.~ett. ,4 ,(lY71) ,2#. 

lo. W. Kantor,Sjpectrosc. tett,,3,(lr70),355. 
11. W. Eantor,Spectros~.lett. ,4,(1Y71) , 5Y .  
12. w. ~antor~8gectrosoiLett. ,4 ~ 1 ~ 7 1 )  ,610 
13. W. I(;antor,Sgectrosc.ltt. ,4 ,(1371) ,Y9. 

14. W. Kan%or,Ypeotrose. Lett. ,4,(1971) ,111. 

15. J v .  kantor,bpectroso. h t c .  ,4,(1~71) ,245. 

16. I)&. Yoas and L.L. 8cniff,€'hys. dev.,141,(ly66),121~. 

17. I .I. dnagiro ,Prqs . Xev. ,14>, 11Y6c) , looS. 
18. 1.1. Shapir0,G.H. ~ e $ ~ i ~ ~ , i i * ~ .  asn,d.l. dtone,M..B. Smith 

H.P. Ingalls and P.A. Brockel~n,Phys.Hev.Lett.,20,(~Y~),~2~5. 

460 

D
ow

nl
oa

de
d 

by
 [

T
he

 L
ob

ac
he

vs
ky

 S
ta

te
 U

ni
ve

rs
ity

 o
f 

N
iz

hn
y 

N
ov

go
ro

d]
 a

t 0
0:

26
 0

4 
D

ec
em

be
r 

20
14

 



VELOCITY OF LIGHT IN VACUUM 

ly. I: .I. Shapiro,.d.E. ASh,K.P. lnga l la  ,\\ .6. S&th,D.B. Galnpbell, 

R.B. Dyoe,H.P. Jurgena and G.H. Pettengill,Yhys.fiev.Lett.,26,(ly7l), 

20. P.L. Bender,Science,l68,(lr70),lol~.  

21. K. ?lalter,Astr. Nacnr.,2Y2,(1770),145. 

22. K. bhlter,Astron. aad kstroyhys. ,13,(1y71) ,24y. 

23. A. Gerasis,Astropnys. Lett. ,4,(1Y67) ,jl. 

24. Gp. aoredt ,utudFi Cerc. As tr. ,l3 ,( 1768) ,y3. 

25. ip. t lo red t ,du l l .  katr.  L n s t .  Czech.,22,(1~71),82. 

26.L. ae mo,iie,Cahiere Priys. ,lb,(lyb2) ,42>. 

27. The structure and hvolutloa of Galxies ,LntersCience Y u ~ 1 .  (1365) .I 

28. G. BurbiQe &nd id. aurbike  ,%u&si-btellar JDJects,oan r'rancisco 

2y. J.P. Cox.and &.Ti G i u l i  ,i?rlnciyles of btellar structure, 

30. A. Cavaliere,P. dorrison and I(. hood,hstrophys. J. ,lYo,(ly7l), 

31. P.A. bturrock,Astropnys. J.,lU+,(ly71),>2y. 

32. H.N. Husse1,Vistas in kstronomy,2, (1956) ,1177 ,Pergamon 

33. S. Gaposchkin,kstr. J . ,67, ( 19b2) , l l a .  

34. W. Baade and H.H. Swope,Astr. J.,bB,(ljb3),43>. 

35. \IJ. Bairde and H.H. bwope ,Astr. J . , 7 0 ,  ( 1367 j ,212. 

36. E.bisner,sm. J. Pbys.,35,(1Y67),8ll. 

3'7* b.L. achNebe1,Lat. J. Theor. kLys. ,3,(1~12) $ 2 ~ -  

1132. 

and Lonaon, (1~67). 

uordon asd breach,( 1Y68) 

223. 

Press. 

38. C.  Pabe and B . 0 . d .  Yuyrex,don.i40t.K. &Str.dOC. , l38 , (1yb8)  , 6 7 e  

37. 0.d.Y. Bilaniuk,V.L. Uesnjktnde and E.C.G. budarshan,Am. J 
Phys. ,30,(lYb2) ,718. 

Received October.6,  1972 
Accepted November 7, 1972 

461 

D
ow

nl
oa

de
d 

by
 [

T
he

 L
ob

ac
he

vs
ky

 S
ta

te
 U

ni
ve

rs
it

y 
of

 N
iz

hn
y 

N
ov

go
ro

d]
 a

t 0
0:

26
 0

4 
D

ec
em

be
r 

20
14

 




