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Abstract. A new criterion for the identication of OB associations is proposed. 
As a check the OB associations in M33 were identified. 

1. Introduction 

Recently Battinelli [ 1 ], Wilson [ 4) and Ivanov [3] have proposed automated criteria for 
the selection of OB associations in the nearby galaxies. The mean sizes of associations 
obtained by different criteria up to now are not in agreement. Battinelli [l] and Ivanov 
[3) found that the mean size of the OB associations (~ 100 pc) is an universal scale 
for the process for the star formation in the galactic discs. Wilson [5] has compared 
the properties of OB associations in NGC 6822 and M33. She found that the sizes of 
associations in NGC 6822 are 30 3 less than those ofM33. It is important to compare 
the results for the same galaxy obtained by different criteria. New objective criterion for 
the selection of OB associations is proposed in the present paper. The OB associations 
contain massive stars between 15-60 M0 . For this purpose were selected 1880 blue 
stars in the galaxy M33 following the colour criterion defined in the previous paper 
[3]. This sample contains massive young stars which are probable members of the OB 
associations. 

2. Identification Criterion 

The new criterion proposed that blue stars in the galaxy will be assigned to one and tl1e 
same OB association if they have statistically significant peak of surface density above 
the mean level of the surrounding blue stars. The surface density of the blue stars is 
the main property that can isolate the stellar associations from the foreground of blue 
stars. The mean value of the distance to the nearest neighbour in a stellar group is [3]: 
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where D is the diameter, n is the number of stars and 8 is the stellar surface density 
of the stellar group. Eq. (1) shows that the mean angular neighbour distance (dg) is a 
measure for the surface density 8 in the stellar group. The stellar associations can be 
identified if we accept a limiting search neighbour distance d1;01 which corresponds to 
the stellar density of some kind of stellar hierarchy, for instanse the OB associations. 
The OB associations have high stellar density. It is expected that the neighbour distances 
between the stars in the stellar associations would be substantially smaller than those 
outside the association. The member stars could be selected if they have neighbours 
for which distances dj < dlim, for j = 1 ... N, where N is the number of stars in the 
galaxy. All blue stars in the galaxy are checked for neighbours lying within the distance 
d1;m. A star can be accepted as a certain member of the group if it has at least three or 
more neighbours within the distance diim, i.e. dj < diim· Then the members of the group 
are checked for any other neighbours laying within dj < diim· This process continues 
until the member stars do not have any neighbours within the limiting distance diim· 

This means that the process of selecting the member stars for the OB association is 
completed. 

The present criterion proposes that the blue stars belong to the same OB association 
if they have a significant maximum of stellar density of blue stars above the mean 
level of the surrounding background. The function of stellar density is defined as 

(2) 

where ( d) is the mean value of the distance to the nearest neighbour for all stars in the 
galaxy. A reliable function for a statistical evaluation of a given hierarchy of stellar 
groups is the Fourier transform of the functions f ( Dj) for different stellar groups: 

Ng 

F(vk) = L f(Dj) exp(i21TSjVk) 
j = l 

(3) 

where Sj = (j - l)(dj - d1;01 ) is the interval of discretion of the individual neighbour 
distances dj of the stars in the galaxy. The frequencies were defined as 

k - 1 
Vk=---

dmax - d1;m 

where drnax is the largest neighbour distance in the galaxy, j, k = 1, 2, ... , Ng, and Ng 
is the number of the selected groups. The amplitude of the Fourier transfonn [2] is 

(4) 

Let the maximum of this function FFm = max{FF(vk)} corresponds to the sample 
of groups for which the amplitude of the stellar density is maximum. The function 
F Fm can be obtained for different limiting distance dlim· The highest maximum of the 
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function F F(vk) is defined as F Fm for the scale distance dlim separates the stellar 
groups which swn of stellar density fluctuations above the local blue background by 
Eq. (4) is the highest. 
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Fig. 1. OB associations in M33 

3. Stellar Groups in M33 

The search distance diim = 25 arcsec corresponds to the smallest hierarchy namely 
OB associations in M33 which have the highest stellar density. About 200 stellar 
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associations with an average size(~ 100 pc) were identified. They are shown in Fig. 1. 
They are identical with the OB associations found by Ivanov [3]. Their sizes were 
measured along the major axis ofM33. This is the only dimension which is not affected 
by the project effect due to the inclination between the galactic disk and the plane of 
the sky. This result coincides with lvanov's [3] conclusion. It is a very optimistic one. 
The mean dimension of OB associations is suitable as a distance indicator. Probably 
the mean size of OB associations (~ 100 pc) is an universal scale for star formation in 
the nearby galaxies. 

The present criterion is more sensible to the sum of fluctiations of blue stellar density 
than the other methods of Battinelli [1), Wilson[4] and Ivanov [3]. The new criterion 
is suitable for selection of other kind of stellar groups as star complexes, clusters and 
superclusters of galaxies. 
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