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Fig. 1 The difference 
between measured RMS 
radii and the Droplet 
Model predictions of 
eq. (9). 
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Fig. 2 The same as 
Fig. 1 but without the 
corrections for 
deformation and 
redistribution. 
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Fig. 3 The same as 
Fig. 1 but using the 
liquid drop model 
expression of eq. (15) 
instead of the Droplet 
Model. 



The third term in eq. (9) is added to account for 
the contribution to <r^> of the central depression 
in the proton distribution due to Coulomb repulsion 
(and the consequent increase in charge at the 
surface). This term, which is an integral part of 
the Droplet Model description of nuclear density 
distributions, is not usually included when the 
liquid drop model is used. Its value may be 
obtained from the expression"), 

*• iMlf + h) lA • < 1 3 > 
where J and K are given in (B) and e 2 • L44 MeV 
fm. 

4 . Comparison with Experiment 

In f i g . 1 we have plotted the difference 
between the measured RMS r ad i i from re f . 2) and 
the predictions of eq. (9 ) . Most of the plotted 
points l ie near, but slightly below, the zero l i ne , 
suggesting that the Oroplet Model nuclear radius 
constant r 0 should probably be reduced by about 
one-half percent. At this stage i t isn't possible 
to determine whether the remaining structure is 
evidence for shell ef fects or merely due to the 
approximate nature of the calculated deformation 
correct ions. 

In f i g . 2 the same comparison is made, but 
without the corrections for deformation or for the 
central depression. The larger mid-shell RMS 
radius values associated with deformations can be 
c lear ly seen. The general upward slope of the 
points toward heavier nuclei is expected because 
of the charge red is t r ibu t ion associated with the 
Coulomb repulsion that creates the central 
depression. 

Figure 3 is a comparison of measured and 
calculated RMS rad i i s imi lar to f i g . 1 , except that 
the l iquid drop model has been used instead of the 
Droplet Model. The actual expression employed was 

RMSLD = V I \ V " * Q2 ' ^ ( ' 4 ) 

where 

0 Z = (1.15 • 1 .80A' 2 ' 3 - l . 2 0 A ' * / 3 ) A , / 3 f m ,(15) 

corresponding to a nuclear radius constant r 0 = 
1.15 fm, a diffuseness b = 0.98 fm, and no central 
depression''. In almost every isotopic sequence 
the differences plotted slope steeply downward to 
the right because the effect of the neutron skin 
thickness is not included in the liquid drop model. 

5. Conclusion 

The three figures above serve to illustrate the 
importance of deformations and the neutron skin in 
the calculation of RMS charge radii. Meticulous 
care will have to be taken to assess the accuracy 
of the measured values and the values of the 
deformations that are used 1n the calculations 
before 1t will be possible to determine whether or 
not there are volume shell effects. At present, 
most of remaining differences lie within the 
experimental uncertainty. 
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