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ON H YPOTHET I CAL PKO TON INTERACT IONS ANO 
COSMOLOGICAL REDSH I FT 

B. D ragovic, Z .  Marie and D. Popov i c

Institute of P hys i c s , Beogr�d

It is a known experimenta l  fac t  that t he el ec tromagnetic 

rad i a t ion of extraga l ac t ic objects (gal axies and qua s a rs )  shows 

rel a t i vely l arge values of redshift. From the po int of view o f  

cosmology i t  i s  very i mpo rtant t o  inves igate all possibl e 

mech ani sms wh i c h cont ribute to the observed redshift effec t . Cur­

rently, only two mechanisms for  red s h i ft are general ly  ac cep ted: 

Do p pler kinema t i c  effec t (redsh i ft depends on rel ative veloc ity 

o f  the source and the observer) and E ins tein gravita tion�l effec t 

(reds hift  depends on the difference o f  gra vi t a t ional p� tentials 

between t he source and the observer ) . Ana l y sis o f  Hubbl e ' s  law 

on the bas i s of these two effec ts gives r i se to a model for the · 

expanding Universe. But , t here h ave been many ways to i ntroduce 

a new ef fec t wh i c h coul d a l so contribute to t he redsh i ft .  If any 

new mechanism, in fac t ,  exis t s ,  then the s tand a rd model o f  t he 

expanding Universe s houl � be a pp ropr i � tely modif i ed . · 
·we w i ll summar ize some hypothetica l p ho ton inter� c t i ons for 

a new pos s i bl e  reds h i ft mech ani s m. We c ons i dered p h o ton co l i isi ons 

w i t h t he hy pothet i ca}  (pseudo) scala� par t i cles. Photon col l i sion 

model wh ich  migh t be p a r t  of redshift s h ould s a tis fy · � t  leas t t he 

fol l ow ing t h ree cond i tions ! I ) . t he· p h o ton s hould exh i bi t  strong 

forward scat tering to agree with the observed po int- l ike s t ruc ture 

of dis tant sources ; 2 )  frac tional pho ton eriergy l o� per tol l is i o rt  

s houl d be cons tant, i. e. independent of t he  incident p hoion energf ; 



3 ) the new photon effects s hou l d be compati t>e w i th Q uantum

El ectrody�amics .
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Chastel  1 cri t i ca l ly  ana lyzed the work i n  th i s  f i el d �P 

to 1975 . �e showed that the . photon-photon i nteracti o n . a s  wel l  as 

photon-scal a r  parti c l e col l i s i on med i a ted by photon or  s cal ar  
parti c l e ,  does not sat i s fy the  des i red con d i t i ons . I n  a l l  these 

cases . photo� . and scal � r · pa rti c l e �re tr�ated a s  pa rti c l es w i th 
wery

. 
sma l l . mas ses ( my < 

0

4 • lo-48 g ) .

· · · Dra��vtt . �ar it  an�  Popovi t 2 : _a na lyzed the photon-sca l a r
part i cl e  · c.o lli s i"�ns med i a ted by · sca. lar  part i cl es .  The ana lys i s  i s  

ghen ·. i n. : .t
.he Duffi n - K.emmer fo rma l i sm for both · s cal a r  and  photon

fi el ds . Ca 1 cu"-1 at i  ons made for s ea la  r and  vecto r co upl i.n g . Photon 

a nd  s c.a l a r  pa rt i c l es are · treated as  parti.c l es w i th very smal l 

masses . · Di ff.erent  ia  1 c ros� secti o:ns . a re obta i ned , ·but  do no t agree 

w i th above men.t i oned :theree c.ond i t i ons '. for  the red sh i ft .  

We a l s o  analyse the el e�tromagnet� c i nteract i on of  a photon 

w i th . a cha rged mass l es s .· s ea �,� ·part.i cl e � . Some prel imi nary ca l cul a•

t i o ns a r� made wi th the  s ca l a r  pa rti cl e in  the Duffi n-Kemmer 

fo rma l i s m .  b ut do n.o t g he a constant fract iona l  photon  energy · 
l os s . Thus . we · conc l . ude that .  a s  of  now· ·there are no s a ti s factory 
q ua ntum fi el d model s o f  photon-.s ca l a r par.t i c l e  i nteract ion  wh i ch 

coul d . be candi dates for a new reds h i ft mechan i sm .  
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