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SEC£100 I 

IHTROD0CTIOH 

It is proposed to present here a calculation of the 

electrostatic energies of some charged spherical shells 

distorted symmetrically about an axis by functions of the 

zonal harmonics. Coincidentally, the surface areas of several 

such distorted spheres are obtained. 

Three oases are considered: 

A, The shell is distorted so that, taking the origin of 

coordinates as the center of the original sphere, 

where r is the distance from the origin of any point on the 

distorted sphere, a0is the radius of the original sphere, 

is a constant of very small magnitude, and %,is the zonal 

harmonic of degree n, taken here as a function of &, the 

colatitude of the point in question as determined by the 

axis of symmetry and the radial line. It is stipulated that 

the charge on a surface element clS of the original sphere 

is confined to the corresponding surface element c(5 *of the 

distorted sphere, It is to be noted that the total charge 

is thus unaltered by the distortion. The oases of n equal 

1, a, 3, and 4 are considered. The case n equal 0 is trivial 

since equals 1, and the"distoried"shell is a sphere. As 

^ is a constant of very small magnitude terms in up to the 

fourth power only are retained, 

B. The distortions considered in (A) cause an increase in 

surface area. A calculation is made here of the surface 

(1) 



equal 1, 2, 5, 4 respectively, neoassary to keep the surface 

areas of the distorted spheres equal to that of the original 

sphere* Suitable corrections are then made in the energy 

expressions obtained in (A). As in (A), the charge on a surfaoe 

elements of the original sphere is confined to tbs correspond* 

«ing surface element ds'of the distorted sphere, and terms in 

<* up to the fourth power only are retained* 

G• fhe distortion is given by A « A, (/ + <a fm), as in (A) and 

(B), but it is stipulated that the resulting charge density 

is given by, 

(g) (Tl*) ~ (/■+ K* ?*) 

where 1C is a fixed constant, <* is the same fixed constant as 

in (A) and (B), and \H is a constant for a given n but whose 

magnitude varies with n so as to keep the total charge constant 

and equal to that of the original sphere# Unlike (A) and (B), 

terms in d to the second power only are retained# 














































