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BY JOHN G. HERRIOT

1. Introduction. A lens may be described simply as a solid determined by
the intersection of two spheres. More precisely, if c > 0, the solid of revolution
generated by revolving about the imaginary axis the area in the complex
plane defined by the inequalities

Z--C
0 < arg < 0

is elled a lens. We mny suppose 0 < 0 _< 0 < 2r. I is, however, more
eonvenieng o characterize 8 lens in erms of is exterior 8ngles. Accordingly
we denote by a nd ghe exterior 8ngles which he gwo portions of he boundary
of ghe generating re8 mke wih he resl xis. I is essily seen ghg O 0t
a 2r 0 We shll 8ssume, s we my wihoug loss of generality, ghng

a __< /. The sum of ghese ngles a + /is elled he dielectric ngle of ghe lens.
Clesrly a + _< 2r 8nd hence we need consider only wlues of a nog exceeding
r. Somegimes ig is eonvenieng o introduce he rdii a nd b of gho intersecting
spheres; hese re given by c a sin a b [sin/3 !.
I is elenr h when a + / r he lens becomes 8 sphere nd when a +

/ >_ r, O _< r he lens is convex. When # 0 8nd a 0, keeping a fixed, ghe

lens becomes sphere of radius a. When a, 0 in such mnner ghsg

ka, nd a is kepg fixed, ghe lens becomes gwo sngen spheres of rdii a
nnd a/k. When a, 3 --* r, keeping c fixed, he lens becomes circular disk of
rdius c.
The eleerosgie epeiy C of conducting solid is simply ghe eleegrosggie

charge required o produce 8 uni poengil on ho surface of ghe solid. (For
ogher equiwlen definitions of epeigy see G. P61y [3], G. P61y nd G.
Szeg6 [5], [6], G. Szeg6 [8], [9], [10].) We wish
lens wih oher qusniies more esily deermined. The volume rdiu8 V* of
solid is he rdius of he sphere hsving he sme volume s he solid. The surface
rdius S* is he rdius of he sphere hving he sme surface res. The mean
rdius M* of a convex solid is he rdius of he sphere wih he sme integral
of mesn curvature s he solid. Noeh M* is defined only for convex solids.
For solids of revolution we consider 81so ghe outer rdius r* of he meridian
seegion of he solid, he meridian section being he closed curve in which
plane eonining he xis of revolution intersects he solid. The ouger rndius
r* of the meridian section .en be defined s he rdius of he uniquely deger-

mined circle onto he exterior of which he exterior of he meridian seegion esn
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