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Triaxial separable potentials ν(Χ,μ,ι/) — f\ + /μ + fu > 0, with 

f = /(Α) , = πμ) , = m m 

( λ - μ ) ( λ - ι / ) ' / μ ( μ - » / ) ( μ - λ ) ' J v {u - λ)(ι/ - μ) ' U 

admit three constants of the motion (see de Zeeuw 1985 for more details), for which 
we can take the following set: 

eye eye eye 

Here ι>λ, υ μ and vv are the velocity components in the (λ,μ, ι / ) coordinate system, 
and we recognize in E the binding energy per unit mass. 

We define the mass density ρ(\,μ,ν) as follows 

p{\, μ, ι/) = F ( £ , J, If) Λ ; λ Α ; μ <fo„. (3) 

The inversion problem has as its goal to determine F(E,J,K) out of ρ(\,μ,ν). 
We have developed a formalism that establishes explicit relations in both directions 
between F(E,J,K) and a function ρ of six variables. It is always possible to 
recover the physical ρ(\,μ,ν) out of this function, but many different p's give the 
same ρ(Χ,μ,ι/). 

Assume that the distribution function F(E, J, K) can be written as a com-
bined Laplace-Fourier transform 

"+too 

F{E,J,K) = — I eaEda— / ebJ+cK dbdc?{a,b,c), (4) 
2 7 r W a 0 - i o o J J 

— too 

with Si(ao) > 0. Performing the integration (3), we find ρ as an integration over a, 
b and c of dp, given by 

dp = (2n)3/2T(a,b,c) ( TT 1 _ ) e

a V + b W + c U da db de, (5α) 
Veyc V a + *(/* + *') 
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with 
V = Y,fx, π = Σ(μ + ν)/χ, U = ^ßufx. (56) 

eye eye eye 

The kernel in equation (5a) can be seen to permit a simpler form of (5): 

df'x ^ F(V, W, U) = ß(V, W, U, λ , μ , ν ) , (6) 

which is a product of three separated Abel integral equations. Hence, we immedi-
ately get the inversion of (6) : 

- s v b ( n £ VÏÏH^i ^ M ^ Ì . M 
We remark that the mass density is written as an abstract function of 6 variables 
instead of only the three coordinates. We call it the augmented mass density p. 
Obviously, when we substitute the values of fx, /μ and j v , as given by (1), into p, 
we find the usual ρ[\,μ,ν). We have assumed that / ? ( / λ , / μ , Λ / 9 λ , μ , ζ / ) is zero at 
the boundary to sufficient order. The lower bound of the integrals in (5) and (6) 
are here formally — oo, but must be assumed to coincide with the boundary of the 
model in 6-dimensional space. 

Not all forms ρ ( / λ 9 / μ ΐ/ι / 5 λ , μ , ζ / ) lead, after performing (7), to a distribution 
function that is a function of three variables V, W and U only, and not of the six 
/ λ , /μ , fis-, λ, μ, u. It is found that p(fx, / μ , / „ , λ ,μ , ν) should obey three cyclic 
partial differential equations of the form 

d3p + 1 ΓΓ— \ fT—{— - — i l 
dvdfxdfß \ - v y ' * d f x

i y ' * d f ß

K d f x dU 

^^WU^ri^T-wr)} = 0 (eye ) . 

(8) 

The construction of explicit dynamical models for triaxial systems hinges critically 
on our ability to find a solution ρ for (8) that reduces to a given p. However, 
special solutions of (8) can be found for which the inversion (7) takes a particularly 
simple Eddington form. They are generalizations of the Osipkov-Merritt models. 
Moreover, (8) is a natural starting point -wi thin this analysis—for a study of the 
non-uniqueness of the inversion problem. 

The augmented mass density carries all the dynamical information, since the 
distribution function can be calculated from it. Hence, expressions can be given for 
all the moments as functionals of the augmented mass density. E.g., for the velocity 
dispersions we find the cyclic relations 

= fhpdf'x, ß=JL(ßal). (9) 
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