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ABSTRACT. The light distribution in the envelopes of spherical galaxies 
seems to be caused by the existence of a break in the energy 
distribution, N(E) at E = 0. This, in turn is probably caused by the 
escape of positive energy stars. 

Elliptical galaxies, with some exceptions like cDs, show a universal 
light distribution than can be represented in space as: 

ε « r~ 2(r c + r ) ~
2 (Jaffe, 1981). 

This suggests a very general mechanism of formation. Here I show that 
the r behavior in the envelope is the result of a sharp break in the 
energy distribution of particles, N(E), near E = 0, the escape energy. 
This break, in turn, would be the result of any energy scattering 
processes whose cross section doesn't vary rapidly near E = 0. 

To prove the first point, we write the relation between N(E) and 
f(E), the phase space density, to be (cf. Binney, 1982): 

N(E) = f(E) A(E) , where, 
0<r)-E y 

A(E) « J (E - φ(Γ)) 2 r dr . 
r=0 

In the envelope the potential will be essentially Keplerian, / p 

<(>(r) - GM/r which, with the above integration, yields A(E) oc ( - Ε ) 
Thus if N(E) has a sharp break at E = 0, for example: 

N(E) = 0 for E > 0, and 
N(E) = 1 for E < 0, then 

5/2 
f(E) oc e near E=0 , so, using the standard formula, 

p(r) = Jf(E) ( Ε - <Kr))1/2dE α ( - φ ) 4 « (GM/r)4 

in the envelope, which shows the desired behavior. 
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The only requirement is that N(E) « E° as E 0, i.e. that there is 
a sharp break in Ν at the escape energy. Such a break would be the 
natural result of any scattering process in energy space that doesn't 
vary radically near E=0; stars scattered to small negative energies stay 
there while those at small positive energies leave the system. 

For example: if energy scattering only occurs near the nucleus, 
then the typical scattering length, ΔΕ, will be primarily a function of 
the velocity, ν = (2(E - φ)).2 For large values of φ and E near zero, ν 
is only a slow function of E. 

We have numerically calculated N(E) for a case where the scattering 
r at e is* 
S(E+E ?) « E~ a exp(-(E-E» )ha )2and N(E, t=0) = 6(E - 1.0). 

Here are the resultant N(E) curves for σ= 0.4 and α = 0.5 and 1.5: 
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At large radius the residuals of the corresponding surface brightness 
from the de VaucouleurTs law are, for either α at most a few tenths of 
a magnitude. 
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