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8 NUCLEAR SIZE AND NUCLEAR SHAPES ' TR
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Fig. 2-1 The broad dashed curve gives the Coulomb cross
section, and the solid curve represents the experimental
data of Farwell and Wegner* for Au, Pb, and Th. For Au,
the finer theoretical curve corresponds to R = 10.58 x
107 cm and the coarser curve to R = 10.3 ¥ 10~ cm.

For Pb, the finer curve corresponds to R = 10.87 x 103 S S

cm and the coarser to R = 10.42 x 10-13 cm. For Th, the

dashed curve corresponds to R=1101x 10®em .

(Eisberg and Porter?).
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oo Povh, Ritk, Schele, Tefschs.

68 5 (eometric Shapes of Nuclei

_ Nuclei are not spheres with a sharply defined surface. In their interior,
-the charge density is nearly constant. At.the surface the charge density
falls off over a relatively large range. The radial charge distribution can be
described to good approximation by a Fermi function with two parameters

__ 0
‘ .(_)(’f') - 1 +e(~r—c)/a )

This is shown in Fig. 5.8 for different nueclei.
— The constant ¢ is the radius at which g(r) has decreased by one half.
Empirically, for larger nuclei, ¢ and a are measured to be:

BCCC

(552)

c=107Tfm - AY3,  a=054fm. (5.53)

i — From this charge densiﬁy, the mean square radius can be calculated. Ap-
S proximately, for medium and heavy nuclei:

‘ (r2 =y - A3 where 1o =0.94 fin . (5.54)

The nucleus ‘is often approximated by a homogeneously charged sphere.
The radius R of this sphere is then quoted as the nuclear radius. The
following connection exists between this radius and the mean square radius:

R? = g(rz) . (5.55)
Quantitaﬁvely we have: .
| R=121-AY3fm. - (5.56)

This definition of the radius is used in the mass formula (2.8).
— The surface thickness t is defined as the thickness of the layer over which
the charge density drops from 90% to 10% of its maximal value:

t = T(e/0=0.1) ~ T(e/00=0.9) - (5.57)

Its value is roughly the same for all heavy nuclei, namely:

£ == 20-In9 =~ 2.40fm. (5.58)




