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The Coulomb repulsion tends t o  force protons a s  far apart  as pos- 

sible, therebj  larer ing the proton density a t  the center of a nucleus. 

One might conchde t h a t  such an expansion would cause a proton excess 

on tho nuclear surface. It is  easy t o  see that, the  s t a b i l i t y  against 

:-decay br ings  ahoct the opposite resu l t ,  a neutron excess on the sur- 

f ace. 
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The top par t  of FSg. 1 gives a qual i ta t ive picture of the average 

poten%ial acting on neutrons and protons. It is  asrumed t h a t  the proton 

potent.€al and the! neutron potqntial  are the same except f o r  the electro-  

s t a t i c  ener,y. The dashed l i ne  indicates the highest fi ' iled energy 

state i n  the ?'ermi dis t r ibut ion for  both protons and neutrons. Beta- 

s t a b i l i t y  requireE t h a t  the highest f i l l e d  proton s t a t e  have the same 

energy a s  the hichest  f i l l e d  neutron s t a t e  (actuallj. t h e  proton sho:ild 

have .79 Xev nore enercv, a difference that may be neglected compared 
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t o  the Coalomb potent ia l  i n  heavy nuclei). 

the surface has a f i n i t e  s l o w ,  the dasked Une interce2ts the potent ia l  

a t  a somewhat smaller radius f o r  protons. Consequently, the proton dis- 

t r ibu t ion  l ies inside the neutron dietribution. 

the difference i n  r a d i i  could easi ly  be l/3 t o  1/2 the thickness of the  

sloping par t  of the nuclezr potential;  the l a t t e r  is l tke ly  t o  be of the 

If the nuclear potent ia l  a t  

For the heaviest elements 

order of th& meson Compton wavelength. Thus the radius of the proton 
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