
The clustering properties of intermediate mass young stars

Characterization cluster properties Herbig Ae/Be stars, by identifying the cluster 
environment around the target stars and determining the clusters’ astrophysical 

parameters.

Figure 2 Selection process of the stars in the cluster NGC6475.
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Fig. 1. K-band images of four Herbig stars: MWC 137 (upper left), HD 52721 (upper right), UX Ori (lower left) and BF Ori (lower right). On

the axes are reported right ascension and declination for the 1950.0 epoch. Rich clusters are evident in MWC 137 and HD 52721, while the

other two stars appear isolated.

A problem in using this method to discriminate between
young stars (members of the cluster) and field stars, is that some
kind of young stars (the Weak Line T-Tauri stars or in general
the infrared Class III sources) do not show infrared excess at
all. For example, about 50% of the known PMS stars in Taurus-
Auriga fall within or very close the reddening band (Kenyon
& Hartmann 1995). Also Class I sources have been found, in
some cases, to fall inside the “reddening belt” (see e.g. Greene
& Meyer 1995), and thus a fraction of them may not be easily
detected in the colour–colour diagram. This means that using
this method we may strongly underestimate the actual number
of source members of the cluster around the Herbig star.

Notwithstanding these limitations, we define a richness in-

dicator, NEX, based on the colour properties of the sources: this
quantity represents the number of NIR excess sources in each

field with the same constraints as NK, plus the requirement that
each source should have been detected in all the three bands. A
star is considered to have NIR excess if it satisfies the condition
(J−H) < 1.75(H−K)− 0.35. This relation takes into account
10% error in the color determination. To give an estimate of the
fraction of the sources detected in all the three bands that show
infrared excess we have calculated FEX as the ratio of NEX to
the number of sources detected in all the three bands (with the
same constraints as for NK). These two quantities are listed in
column 4 and 5 of Table 3.

3.3. K-band sources density profiles

The indexes NK, NEX and FEX are still not corrected for the
contamination from background/foreground stars, which may

Figure 1 K band images of four Herbig stars. The upper section of
the figure shows the Herbig stars surrounded by a large number of
companions and the lower section of the figure the Herbig stars
appear single and isolated. Figure taken from Testi et al. (1997).
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Figure 3 Colour - Magnitude diagram of the cluster NGC6475. In figure A
the black points represent the data from Tycho in a circular area with a
radius of 3 degrees around the center and the red points are the cross-
match between the result of the selection in parallax and proper motions
from TGAS and Tycho.

Table 1: Astrometric parameters of the cluster NGC6475

Source Parallax Pmra Pmdec
mas mas/yr mas/yr

van Leeuwen 2009 3.70 2.06 -4.98
This project 3.60 2.98 -5.35

Table 2: Astrometric parameters of the cluster NGC6475

Source Parallax Pmra Pmdec
mas mas/yr mas/yr

Gaia Collaboration., et al. 2017 3.57 3.10 -5.32
This project 3.60 2.98 -5.35
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