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(p, n) c r o s s  sections were  ,measured  a t  9 .85  Mev and added to (p, p '  ) 

and (p, a) c r o s s  sections previously measured1 in o rde r  to obtain approxi- 

65 
mate  reaction c r o s s  sections for  the nuclei, Al, Ti, Fe ,  Co, Ni, cuh3,  Cu , 

Rh, Ag, Sn, Ta, and Au. The Rh, Ta, Ag, and Au reaction c r o s s  sections 

were  cor rec ted  for  (p, 2n)'contributions using the s tat is t ical  model of the nu- 

cleus. '  chaGged part ic le  emission was assumed to b; negligible in the la t te r  

two'heavy elements because of the . l a rge  Coulomb b a r r i e r :  

The results '  were  compared with predictions of the optical model of the 

nucleus for  the volume absorption woods-saxon3 well and the surface absorp-  

4 
tion we41 of Bjorklund and.Fernbach.  ~ e a c t i o n  c r o s s  sections had been p re -  

5, 6 dicted to our measurements  on the bas i s  of both models using 

pa ramete r s  obtained f r o m  fitting elast ic  scat ter ing and polarization data  a t  
. . 

10 Mev. It has  been previously pointed out that reaction c r o s s  section meas -  
. . 

urements  obtained for  s e v e r a l  nuclei l '  a r e  l a r g e r  than those predicted by 

the optical model  with a uniform nuclear volume absorption: Results were  

previously obtained by us  for  the copper isotopes which a g r e e  within exper- 

' 8  imental e r r o r  with sur face  absorption optical model calculations. 

Our present  resu l t s  extended to other nuclei a r e  plotted aga ins t  atomic 

weight in  Fig.  1 where the.y a r e  compared with surface absorption reaction 
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6 
c r o s  s :  sections previously calculated by B jorklund and Fernbach using pa- 

r a m e t e r s  that fi t  elastic scattering and,polarization measurements  obtained 

by others .  The pa ramete r s  a r e  the following: 

r = 1.25 b = 1.2  V = 43 + Z/A 1/3 
0 

a = - 0 . 6 5  W = l l  . 

The spin orbi t  potential i s  20 t imes the Thomas t e rm.  Also plotted a r e  r e -  

action c r o s s  sections obtained using the volume absorption model for  a .nu- 

c l ea r  radius of 1.2 fermis .  Our resul t s  a r e  much higher than those pre-  

dicted by the volume absorption calculations, and show much bet ter  agre'e- 

ment  with the surface absorption calculations. 

Bet ter  agreement  with the volume absorption model for copper could 

be  obtained using a nuclear radius parameter  of 1.33 fe rmis  and would ag ree  

5 
a lmost  a s  well with elastic scattering and polarization data due to the a m -  

biguity between V and r pa ramete r s .  However, in the case  of argon and tin 
0 

this l a rge  a nuclear radius gives poor agreement  with..elastic scattering and 
. . 

polarization data. 
5 

Reaction c r o s s  section measurements  may be a c ruc ia l  test  of which 

.model  i s  co r rec t  since the higher orbi tal  part ia l  waves localized a t  the nu- 

c l ea r  surface a r e  weighted by the ( 2 8  + 1) factor in  the reaction c r o s s  section 

.calculation. ,Thus one expects to get a l a rge r  reaction c r o s s  sect ion.from a 

surface absorption optical model calculation. ' It has a lso  been pointed out 

that an  even l a rge r  value .may be obtained by assuming a radius fo r  the im- 
. . 

1 aginar.y well l a rge r  than.that of the r e a l  well. It i s  felt  that the precision of 

the present  experimental resul t s  does not warrant  investigation of the validity 

of this point. However, i t  appears  that the plresent resul t s  do constitute 

strong support in  favor of surface absorption over volume absorption for  the 

optical model of the nucleus. 
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Fig.  1. Proton.reaction c ross  sect ionat  10 Mev. 



L E G A L  NOTICE 

T h i s  repor t  w a s p r e p a r e d  a s  a n  a c c o u n t  of Government  sponsored  work. 
Nei ther  the Uni ted  S t a t e s ,  nor t h e  Commiss ion,  nor a n y  pe r son  a c t i n g  on 
beha l f  of t he  Commiss ion:  

A. Makes a n y  warranty or r ep resen ta t idn ,  e x p r e s s e d  or impl ied ,  with 
r e s p e c t  t o  the  a c c u r a c y ,  c o m p l e t e n e s s ,  or u s e f u l n e s s  of the  information con- 
t a ined  in  th i s  r epor t ,  or  t ha t  the  u s e  of a n y  information,  a p p a r a t u s ,  method,  
or p r o c e s s  d i s c l o s e d  in t h i s  repor t  may not  infringe'  pr iva te ly  owned r igh t s ;  or 

B. A s s u m e s  a n y  l i a b i l i t i e s  wi th  r e s p e c t  t o  t h e  u s e  of ,  or for d a m a g e s  
r e su l t i ng  from t h e  u s e  of a n y  information,  a p p a r a t u s ,  method or p r o c e s s  d i s -  
c l o s e d  in t h i s  report .  

A s  u s e d  in  t h e  a b o v e ,  " p e r s o n  a c t i n g  on behalf  of t h e  Commiss ion " 
i n c l u d e s  a n y  employee  or cont rac tor  of t h e  commiss ion ,  or  employee  of s u c h  
cont rac tor ,  t o  t h e  e x t e n t  t ha t  s u c h  employee  or con t r ac to r  o f  the Commiss ion,  
or employee  of s u c h  con t r ac to r  p repa res ,  d i s s e m i n a t e s ,  o r  p rov ides  a c c e s s  
t o ,  a n y  information pursuant  t o  h i s  employment o r  c o n t r a c t  wi th  t h e  Commis- 
s i o n ,  or h i s  employment  wi th  s u c h  cont rac tor .  




