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Abstract An a l t e r n a t i v e  way i s  used t o  ca l cu la te  the cosmological con- 
s tant  through a cosmological coincidence e x i b i t e d  recent ly  by Landsberg. 
I n  the r e l a t i o n s h i p  between physical  c o n s t a t i t s  i t i s reasonable t o  
replace the Hubble parameter by the cosmological constant m u l t i p l  ied by 
the v e l o c i t y  o f  l i g h t .  

1. INTRODUCTION 

~ a n d s b e r ~ '  has recent ly  ca l  l ed  a t t e n t i o n  t o  the  newcosmologi - 
ca l  coincidence t o  w i t :  

Mu/M - M / m  - fi , 

where  M i s  the mass o f  the known universe, M ,  the mass o f  a b lack-  
U 

-hole w i t h  evaporation t ime o f  the  order  o f  the Hubble t ime, m the  mass 

o f  an elementary p a r t i c l e  and N, the number o f  baryons o f  the observ- 

able universe.  I n  the present paper we f o l l o w  c lose l y  the  reasoning o f  

Zel 'dovich2 and o f  ourselves3 through a specia l  argument i nvo l v ing  some 

constants o f  physics p lus  r e l a t i o n  ( I ) ,  avo id ing  the Hubble parameter, 

H,, which i s  replaced by the cosmological constant, A ' / * ,  m u l t i p l i e d  by 

the v e l o c i t y  o f  l i g h t ,  c. 

2. NO FUNCTION G(ti. A COLUMBUS EGG ARGUMENT 

I t  was through the use o f  the  present t ime v a l u e o f t h e  Hubble 

parameter, H,, i n  h i s  numerological r e la t i ons ,  t ha t  ~ i r a c '  ra ised the 

hypothesis t ha t  Newton's G could be a func t i on  o f  the cosmic time. Geo- 

l o g i c a l  and astrophysical  data cont rad ic ted  D i rac ' s  f unc t i on  G(t) . k- 

sides, recent astronomical observat ions5 a re  h igh l y  unfavourable t o  i t  

a lso .  I t  seems t o  us t h a t  if we aim a t  es tab l i sh ing  a connection among 

the constants o f  the micro and the macro worlds, the cosmological con- 



s tan t  p lus  the  v e l o c i t y  o f  l i g h t  should be used, instead o f  the Hubble 

parameter, which i s  a cosmological t ime func t i on  d e r i v e d  f rom the 

sca l i ng  func t i on  R ( t )  of the Robertson-Walker met r ic .  Thus, i t  i s  l i k e l y  

t h a t  laws o f  nature o f  the type ~ ( t )  cannot be i n f e r r e d  from numerology. 

I n  1980, 1 showed3 through a Columbus-egg argument t h a t  the 

r e l a t  ion  which suggested G(t)  , 

which can be i n fe r red  from the h h i t r o w - ~ a n d a l l ~  r e l a t i o n  

(P,  and Ho, b e i n g  the present values o f  t h e  c o s m i c  d e n s i  i:y and  

Hubble parameter) i s  i n  f a c t  no t  a law o f  nature but an approxiniation, 

a t  the present stage o f  the universe,  o f  the exact equation: 

q be i ng the deaccelerat i on  parameter and 

p ,  p and K a r e  r e s p e c t i v e l y  t h e  c o s m i c  d e n s i t y ,  p r e s s u r e  and 

E i n s t e i n ' s  g r a v i t a t i o n a l  constant. 

Equation (4) e x h i b i t s  the deaccelerat ion and Hubble parameters 

a t  any age o f  the  universe and fo l l ows  from the r e l a t i v i s t i c  d i f f e r e n -  

t i a 1  equations f o r  un i fo rm universe models, t o  w i t :  

where R i s  the scal  ing  func t i on  and R" i t s  second  o r d e r  t ime der iva-  

t i v e .  

Assuming t h a t  f o r  the present epoch 

then r e l a t i o n  (3)  fo l lows,  which i s  i n  e f fec t  compatible w i t h  obser- 

va t i ona l  values o f  H. and p,.  Therefore, r e l a t i o n  (2) i s  no t  a law o f  

nature, and hence cannot be invoked as an argument f o r  a t ime-varying G. 



Zel 'dovich2, on d i f f e r e n t  grounds, has i n fe r red  a l s o  tha t  the D i  rac 

re la t i ons  are approximately v a l i d  o n l y  f o r  the present stage o f  cosmic 

evo lu t ion .  Assuming the present argument, I propose the f o r t h c o m i n g  

reasoning t o  ca l cu la te  the cosmological constant. 

3. A STATISTICAL RELATION 

Rela t ion  (1) may have a s t a t i s t i c a l  meaning, i f  we b e a r  i n  

mind t h a t  the mass M o f  the black hole considered evaporates a c c o r d i n g  

t o  Hawking's theory dur ing  a long t ime i n t e r v a l  o f  the  order  o f  the  

universe's age. Thus, the  quant i  t y  fi i s  the  f l u c t u a t i o n  i n  the  number 

N o f  baryons i n  the  observable universe.  I t i s  there fore  convenient t ha t  

rn i n  (1) should be viewed as the mass rn o f  the  proton. I n  o r d e r  t o  
P 

avo id  the Hubble parameter, l e t  us assume tha t  the curvature  i s  closed 

and obeys the  d i f f e r e n t i a l  equations o f  the un i fo rm model o f  Lemaitre, 

i .e. ,  w i t h  cosmological constant d i f f e r e n t  from zero. I n  t h i s  case, N 

i s  the t o t a l  number o f  baryons i n  the universe and M the t o t a l  mass. 
U 

4. CALCULATION OF THE COSMOLOGICAL CONSTANT 

Put t i ng  i n t o  Lernaitre's equat ion the cond i t ions ,  

f o r  an epoch E, i .e. i n  the plateau region of the func t i on  R ( t ) ,  i t  f o l -  

l ows 

Since f o r  a closed model, 

and r e c a l l  ing  tha t  K = 87G/c2, i t  i s  easy t o  see tha t  i t  f o l  lows: 

Let  us pos tu la te  an exact  r e l a t i o n  o f  the type (1 1) : 



O f  course we can put :  

Re la t ion  (1 

U = N m  . 
P 

( I  3) 

1) i s  a l s o  equ iva lent  t o  a H e i s e n b e r g - t y p e  re-  

l a t i o n :  

where A i s  the proton Compton length.  
P 

This  suggests the assumption o f  the fo l lowing hypothesis: 

6 being a numerical fac tor .Th is  form o f  Heisenberg's r e l a t i o n  as pointed 

ou t  by S ivaran8 was considered by Weinberg i n  1972'. 1 used i t  before 

i n  19631° i n  order  t o  ca l cu la te  the  cosmological constant i n  a de S i t t e r  

universe. Without i t s  Heisenberg fcrm i t  can be t raced back as f a r  as 

1931 i n  a famous Eddington's paperll. 

Relat ions (1) could be reduced t o  a s ing le  one, i f  m i s  ident -  

i f i e d  w i t h  m the mass o f  the  proton.  Replacing H, by cA 
P' 

'I2 i n  (1) and 

pos tu la t i ng  the exact r e l a t i o n ,  

[(h c3 /G2] 'I3 = P fi 

i t  comes t h a t  and combining i t  w i t h  (121, 

From (15) and (17) the  numerical values are obtained: 

On the o the r  hand, 

g ives,  

N = 1.77 x ]o7 ' .  (20) 

This new c a l c u l a t i o n  of the  c o s m o l o g i c a l  c o n s t a n t  v i a  the  



modif i c a t  ion o f  (1) furnishes a resu l  t o f  the same order  o f  magnitude 

as t h a t  g iven by ~ d d i n ~ t o n "  

by Zel 'dovich2,  

and by myself i n  19803, 

Landsberg r e l a t i o n '  ' ' 
~ 3 G H 0 ] 1 ' 5  [ ]b'15 

m (b) - - 
h H; G 

(h b e i n g  a n u m e r i c a l  parameter and m(b) a mass which could be mT, 

Mu, o r  Planck's mass, according t o  a s u i t a b l e  value o f  b) g iven i n  a 

context  o f  constant G, could be reformulated as: 

- 1 
by p u t t í n g  eh ' I 2  i n  p l a c e o f  H,. Assuming H,, = 3.2 x 10- l8  s (100 km. 

5 - ' .  M ~ - ' )  and consider ing t h a t  ~ ~ / ~ c  = 3.3 x 10-'' s-' , r e l a t i o n  (25) 

would g i ve  values o f  the same order o f  magnitude. 

O f  course Landsberg's r e l a t i o n  i n  the present context  has t o  

do w i t h  c losed cosmological models of the ~emaTt re  type w i t h  a p l a t e a u  

fo r  the sca l i ng  func t ion .  
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Resumo 

Apresenta-se um caminho a l t e r n a t i v o  para se ca l cu la r  a cons- 
tante  cosmológica através uma nova coincidência cosmológica ex ib ida  re-  
centemente por Landsberg. Nas relações en t re  as constantes fundamentais 
da f í s i c a  é razoável a subs t i t u i ção  do parâmetro de Hubble pela cons  - 
tan te  cosmológica mu l t i p l i cada  pela velocidade da l uz .  


