
In  s ' tel lnr nucleosynthesis, neutron capture a t  a r a t e  which is  slow con- 

pared t o  t h a t  of 

Since t h e  ear ly  quantitative s tudies  of t he  g-process by Clayton, Fowler, HULL, 

and Zimemaan (1961), considerable e f f o r t  has been mc?e t o  determine the possible 

distributions of neutron exposures which d g h t  have led Lo the observed r e h  

solar-system abudances of those rue l e i  p rduced  i n  the  2-process. 

g beta-decays has been designated as t he  s-process. 

I n  par t icular ,  

Seeger, Fowler, and Clayton (1965) presented fmilies of curves co 
-7/'c0 -n exposure dis t r ibu t ions  of forms p ( ~ >  - e  and P(T) - 7  , both f o r  

0 5 T c 03. 

f lux  t o  which seed nuclei  osed. h'uclei of e i ron  grou? elements a re  

E w e ,  0 is  a parameter z*.inlch measures the t ine  integrated neutron 

taken t o  be the  seed nuclei .  Clayton (1964) cal led a t ten t ion  t o  the  Ufference  

i n  s l o p  between the  best experimental values and the  calculat  

1 of Seeger, Fowler, and Clayton (1965) i n  the mass region 60 < A < 90, and sug- 

gested t h a t  a p(7)  

decreasing p(7)l m y  be required. 

which has a raininurn near T = 0.3 [ ra ther  than a monotonic 

However, a s ign i f icant  improvenent over the  curves given i n  Seeger, Fowler, 

and Clayton (1965) has been obtained by least-squares aaustment  t o  a three-para- 

m t e r  fauib: 

to the integrateti flux. 

p ( ~ >  = (./.,I-", o s T 15; ~ ( a a x ) ,  where ~ ( m x )  is  an upper limit 

?"ne adjusted d is t r ibu t ion  i s  

0 5 T s 1.35 , 
2 with 7 i n  units of ceutrons/cm . Tn.e corsparison of t'ne resu l t ing  a~ 

curve w2th emeriment is shown i n  Figure 1. 

sect ions corresponding t o  kT = 30 keV 

tu res  and abundance s ta  

s 

(These calculations a r e  for cross 
6 and for fyI(Si) = 10 ; for other texpera- 

s, scale  fac tors  my be applied.) The iqrovement 
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parer  law p 

From Table I1 or  Figure IS of Clayton, Fowler, Hull, and Zimmennan (1961), 

it is seen t h a t  the  cut-off 

per  seed nucleus a s  t h e  average number of neutrons c,aptured by those of t he  seed 

nuclei  exposed t o  the  maximwn Integrated flux. 

bas i s  of possible  sources of neutrons and iron-group abundances I n  stars. 

T(max) = 1.35 corresponds t o  n (mx) = I25 neutrons 
C 

This value is  reasonable on 

It 

implies t h a t  Ught  nuclei  such as el3, Nez1, and Ne2* on which exoergic (a,n) 

react ions occur a re  8t most one-hundred times a 

nuclei .  It I s  a l s o  interes ng t o  note t h a t  t h i s  value of nc is adequate t o  

produce the  observed nce yi cycling among t h e  Pb 

isotopes having occurred. 

Also *am t he  calculat ions of Clayton, Fowler, Hull, and Z i m m e m n  (1961), 

for kT - 30 keV we can approxlaate n - 80 rl*’ 

I n  which case the  exposure dis t r ibu t ion  c8n be expressed as 

Over the range 0 s T s 1.35, C 

Equetions (1) and (2) can be used as  empirical  l a w s  giving a good representat ion 

of t h e  solar-system E;-process abundances. I n  pa r t i cu la r ,  form (2) w i l l  be inde- 

pendent of t erature ,  In tegra ls  over p ( 7 )  or g(nc) indicate  

that 

posed m e r  the  range 0.15 5 1; 5 1.35 or 5 s nc 125. The divergence In 

5 6 of the iron-group nuclei  (N = 6.4 x 10 for S i  = LO ) have been ex- 

integrat ions e 
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Fig. 1. Neutron Capture Cross Section (0) a t  SO keV tines t h e  solar system 

aSundance attributable t o  t i c  Z-pmcess (Ss )  

and Clayton (1965) f o r  details of experimental points. 

curve is that calculated 

See Seeger, Fowler, 

The solid 

exposures to integrated neutron flux 

given by equation (1). 
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