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S u m m a r y .  - -  I t  is shown t lmt the secular change of the to ta l  gravi ta-  
l ional  mass of a system of two bodies, uniformly rota t ing around each 
other, is exactly equal to minus the radia ted  energy ( independently 
computed in ~he previous par t  of this paper).  

I n  t he  p r e v i o u s  p a r t  of th i s  p a p e r  (Q we f o u n d  t h e  e q u a t i o n s  of m o t i o n  

of a s y s t e m  of two  masses  u n i f o r m l y  rot~tin~" a r o u n d  e~eh o the r ,  ~md s h o w e d  

theft t h e  t o t a l  (Newton i~n)  enertzT unde rgoes  a~ seeul~r  change .  

The  s ame  r e su l t  (':m be  o b t a i n e d  b y  c o m p u t i n g  t h e  s e v e n t h  o rde r  eorre( , t ion  

1o the  (,ffe(,tive g r a v i t a t i o n a l  mass  M. ( )he  has  

w i t h  

6 : 

- -  2 ~  7 , 1 : ~  5 2 ) 

8 ' ~ ~' z, a %o ' " :~ ,o 4 ~ fl()~.c[oo , 3[,-,OOr, ,-, ~o0o 
7 ' (5 )  

(*) Par t ly  supported by the U.S. Air Force, through the Air Research and 
Developnlent Command. 

(1) A .  P ~ n E s :  N u o v o  Cimen to  11, 6 4 4  ( 1 9 5 9 ) ,  hereafter refered to as II .  All nota-  
tions thou~:hout the present paper  are those of II .  
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As the mot ion is circular, the kinetic ~md potent ia l  energies are separa te ly  
cons tan t  (in the Newtonia.n ~pproximat ion)  and one h~s ~. = ¢I °° --.q~'~-= 0. 
Moreover  ~ 

=-~,~:,-~.~ ,-,.,~(1 i ,, I oo). 

The first t e rm  in the right-hired m em ber  can be neglected, t~s its t ime average 
Yanishes. There  remains 

6 ' , ~ ,o ~ ,k 

m o~ "ok + t Z  . ~ . ~  . 
2 ' 6 

H o w e v e r  

~ m?qOo,i,, .~oi,: = ~ ma~,  . ~io~. 
6 

) d .. d o~ __ goa.. 
- -  (It ~ m v ' ! i  - -  ~ 'n"~' d t 6  

Once more,  the first t e rm m a y  be neglected, and there rema.ins 

d 
~ ~ o / c  

6 6 6 

The last  t e r m  of this equat ion cancels the first ~md second terms in ( 1 ) ,  and 

there rema.ins 

- 2 ;  g, - [ S  ,.,'"[-t,~"~"',,, + ~,~,~'~'"".~ ~± ~'".~:) + %] • 

Addinz  to the r ight-hand m e m b e r  the expression (h~tving a null time-a.verage) 

2 d t  ~" mv~v'  = ~" mv~ a'  k, , 

, 4 - ~  2 ' 



G I C A V I T A T I O N A L  M O T I O N  A N D  R A D I A T I O N  - I I I  

one gets  

5 2 ' 6 ' 

This  is exa( ' t ly  equal  to the  r a d i a t e d  ene rgy  t h a t  was ( .omputed in I I .  
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R I A S S U N T 0  (*) 

Si dinmstra che la variazione secolare della massa gravitazionale 1~otale di un 
sistema di due corpi rotanfi  uniformemente uno attorno all'altro ~ esattamente uguale 
a ll'energi~l irradiata cambiata di segno (ealcolata indipendentemente nella prima parte 
del l)resente lavoro). 

(*) Tra(lt tzionc a tara, dclla l~edazionc. 

2 9  - l l  N u o v o  Cime~lo .  


