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3.2.1 Stratification of Equisurfaces 

Let S(t) denote the set of equisurfaees (surfaces of eonstant density and of eonstant 
potential), as a function of a parameter t (there is no danger of eonfusing it with time!). 
The parameter t thus "labels" the individual equisurfaees and eould, in prineiple, be 
seleeted in many ways. Formerly, we have labeled the equisurfaee by its mean radiu3 
q, but in Wavre's theory it is more eonvenient instead to take the parameter t as the 
$emiminor a:ci3 of the spheroidal equisurfaee under eonsideration. (This is weil known 
sinee the ellipsoidal co ordinate 11. also has this eharacter, cf. sec. 5.1. For the limiting 
("free") surfaee S we take t = 1, so that S = S(1). 

We again assurne rotational symmetry about the z -axis, knowing already that the 
stratifieation must also be symmetrie with respeet to the equatorial plane (invarianee 
for z -+ -z). Thus we have no dependenee on longitude .Ai as latitudinal eoordinate 
we take a parameter 0 that labels the plumb lines as indieated in Fig. 3.2. 
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FIGURE 3.2: The geometry of stratifieation 

Sinee the equisurfaees t = const. are not parallel, their infinitesimal distanee dn 
differs, in general, from dt. We put 

dn Ti = N(t, 0) (3-32) 

where the function N is unknown apriori. Note that N is always positive (from 
geometry), dimensionless (by our ehoiee of units) and equals 1 on the rotation axis 
o = O. (The symbol N has also been used for the geoidal height and the ellipsoidal 
normal radius of eurvature!) 

Sinee, by definition, the potential W depends on t only, we have for gravity 

(3-33) 
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