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A POS S I BL E  R ED -S H I FT MECHAN I SM 

P. Gruj i C

I ns t i tut e  o f  Physics , P . O � Box 57 , 1 1 0�1 Beog r a d  

As i s  we l l  known a number of phy s i ca l  m echani sms h a v e  been pro ­

pose d i n  o r d e r  to expl a i n  t he o bs e rve d r e d  s hi ft s  of  bot h l oca l and 

co smo l og ka l  - s i g nif icans e . A l l  t he_se  m o d e l s can be cl a s sif i e d  roug hl y 

i nt o  two m a i n  cl a s se s: ( a )  k i nemat ica l  m o d e l s ,  l i ke D oppl e r  effect , 

v a r i a bl e  fund ament a l  phys i ca l  constant s , for ex ample ( b) d ynam i c  

phenomena , a s  i t  i s  t he m o d el of  a noriz ero-m � s s  phot on co l l i d i ng 

w ith a hypot het ical  li g ht bo s on1 , o r  g r a v i t ati ona l photon i nteract i on 

w i th ord i na ry i nt e r s tellar ma t t�r ( e.g . ,2) .  Be s ide s ,  the re have  be en

.
sug g e s t e d  i nterme d i at e  mechani sm s ,  by whi e h  co smol og  i e a  1 phot ons

l os e  the i r  energy v i a  . an  i nte ract i on w i t h  the la rge  sca l e  g ra v i ta ­

ti onal fi eld , em i tt i ng g rav i t ons3 or  second a ry photons 4 • 

Here we i nve sti g a t e  a pos s i ble m echa ni sm from cl a s s  { b) by whi ch 

t he phot on may  los e i t s  ene rg y  i nteract i ng wi th o r d i nary  m at t e r , 
� 

em i tti ng grav it a t i ona l  wave s .  T he mod e l  i s  ba se d on t he clo s�  ana l ogy 

in  be hav i our  of  ma s s le s s  pa rti cl e s  and nonz ero  rest  m a s s  corpuscul e s , 

that  turns out to appear i n  many phys i ca l  ci rcumstance s .  I n  parti cu­

la r we e st i ma t e  the i nt ens i ty of g rav i t at i ona l r a d i at i on of the 

photon d ur i ng coll i s i ons w i th  a ma s s i v e  p a rt icle . The a im of t hi s

wor k wa s t o  exam ine a nothe r  po s s i ble co rrecti on t o  D opple r s hi ft i 

r a the r  than t o  sugge $ t  an alternative t o  t hi s  wi d ely acce pte d  explana ­

t i on to  t he red s hi ft observ e d . 

Accor d i ng t o  G eneral  Rela ti v i tf e v e ry accelera t i on of a p a rt i c1 e 

re sul t s  i n  em i t ion of g rav i tati onal wa ve s ,  o r  g ra v i tons in the 

l anguage of quantum t heory . Thi s pr e d ict i on s hould be vali d for bot h  

ma s s l e s s  and nonz e ro m a s s  particle s . 5 C ons equently , a phot on reflecte d
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by so l ide surface of  a massi ve body o r  pass i ng t hr ough an o pt ic ally 

inhom ogene ous med ium, should l o se its energy v ia grav itat i onal wave s . 

A p o ssibil ity of an exper imental i nvestigation of  the presumed 

grav itat i onal energy l o ss i n  l abo rato ry cond i t i ons has been exam ined 

in part i cu l ar � It i s  suggested that a pr i smat i c  black body box may 

be used f o r  that purp o �e and an eventua l i ncrease of t he l ight wave­

lengt h c ould be measured after mul t i p l e  p h oton reflect i on from the 

sm o ot h  i nner surface . 

Prel im i n·ary c alculat i ons,  b·ased o n  the quadrup ole appr ox imat i on 

(e. g . , 6) ,  i nd i cate that the effec t i s  quadrat i c  i n  the photon energy 

and the amount of the em i tted energy i s  extremally small. Thi s seems 
3 to  be i n  c ontrad i ct i on w ith  qual i tat i ve e st imate by Furth , where, 

grav i t ons are em itted dur ing photon m ot i on  along a curv i l i near  

r ay trajectory in the c o sm olog i-ca l ·curved s pace . 

F i nall y, .another mechani sm whi ch �an be partly re s ponsible f o r  

the c osmo l og)cal red s h i ft, ba�ed o n  the s o  �alled bunching effect 

a nd on Pannere 1 1  a· s hypot hes i s7 of an I I  effecti ve photo ·n 11 , has been 

suggested and br iefly d i scussed. 
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