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We consider the total distribution function as the ob- 
tained by superposition of two normal distribution functions 
associated with the corresponding populations - (I) or (If) for 
the first or second population, according to f = f' + f". We 
shall deduce the parameters of the total velocity distribu- 
tion starting from those of the partial distributions. For the 
stellar denslty N,  by defining n' = N1/N, nu = Nff/N, we 
et 1 = n' + n". And, for the mean velocity v ,  we obtain the 

following equation: v = n'vf + nffv". Furthermore, the total 
central moments M, can be computed (Cubarsi, 1992) from 

I 



the partial ones by using the centroid differential velocity 
w = v' - v". It is possible to express these relationships 
by introducing the total cumulants and the following new 
variables: 

(we can appoint the populations so that n' > n"; then q is 
non-negative) and also we define the following second-rank 
tensors: 

With all the latter definitions the total cumulants of the 
mixture satisfy 

K2 = a2 + (D)2 , 
K3 = Sym(C2 8 D) + 2q(D)3 , 
K4 = i S y r n ( ~ 2  @I C2)  - 2(q2 + l)(D)' . 

We are interested in the general case where the centroid dif- 
ferential velocity (and vector D) is not null. Hence let us 
assume D3 # 0 (we can assume that this component cor- 
responds to  maxi 1 D; I), and let us define a normalized vec- 
tor d = DID3 with the direction containin both subcen- 
troids. Since every normal population distri 5 ution is sym- 
metric with respect to its centroid, the total velocity dis- 
tribution will be symmetric in whatever direction within a 
per endicular plane to d. Thus, in order to simplify the 
pro 1 lem, it is convenient to work with some transformed 
vector W of the peculiar velocity u ,  which contains two vec- 
tor components within this plane. For this reason we take 
these directions as (d3, 0, and (0, d3, -d2)' , which are 
orthogonal to the vector d. Two of the vector components 
of the new vector will be the projections of u to these direc- 
tions, and the third component will not be modified. Thus, 



the new vector W is the obtained from the following isomor- 
phic transformation of vector u: 

Now we can calculate the cumulants -in particular the 
third and fourth- of W, in function of the corresponding 
ones of u: 



T 2  = -1~3333d2 + ~ 3 3 3 2 d 3 ,  

T l  = -1~3333dl  + ~ 1 3 3 3 2 3 .  

They satisfy the following relationships: 

oap, = 0; a,P,r E W ) ,  
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1. Introduction 

Until now, the axial symmetry has been re arded as a 
good approximation for stellar system models t I at verifies: 
a) the collissio~~less Boltzman equation, and b) the ellipsoidal 
hypothesis for the peculiar velocity distribution of the stars. 
At present however the available observations indicate that 
the aforementioned hypothesis is not sufficient. They are 
several evidences in this sense: 

1) the velocity curves show a different behaviour by con- 
sidering different directions in the galaxy; 




