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Fig. 1. Proper motion diagram (top panel) and distribution of parallaxes
(bottom panel) for the members of Gamma Vel A (red) and B (blue)
from Jeffries et al. (2014) with RV membership probability > 0.75. For
comparison, we also plot the members of NGC 2547 B from Sacco et al.
(2015, green diamonds and histogram).

that there is a very clear separation between the two populations
(although with some overlap) not only in the proper motions,
as expected given the difference in kinematics found by Jeffries
et al. (2014), but also in their parallaxes. In particular, the paral-
lax distribution shows two well-defined and separated peaks, im-
plying that Gamma Vel A and B are located at different distances,
with Gamma Vel A being closer than Gamma Vel B. There also
appears to be a larger scatter in Gamma Vel B parallaxes and
proper motions, while Gamma Vel A is more concentrated. In
the same figure, for comparison, we also plot the members of
NGC 2547 B derived by Sacco et al. (2015): these objects tend
to have slightly higher values of µα∗, but overlap completely with
Gamma Vel B in both parallax and µδ, supporting the hypothesis
that NGC 2547 B and Gamma Vel B are part of the same popula-
tion. The small differences in parallax and proper motions might
hint to possible gradients or substructures in population B, but
our data do not allow us to draw any conclusions.

To quantify the differences between Gamma Vel A and B,
we performed a maximum-likelihood fit of the 3D distribution of
parallaxes and proper motions using two multivariate Gaussian
components, one for each population. Since the initial sample
still contains a few clear residual outliers, to better constrain the
fit we first excluded all objects falling at more than 5σ from the

Table 1. Result of the maximum-likelihood fit for the two populations.

Gamma Vel A Gamma Vel B
̟ (mas) 2.895 ± 0.008 2.608 ± 0.017
σ̟ (mas) 0.038 ± 0.011 0.091 ± 0.016
µα∗ (mas/yr) −6.566 ± 0.043 −5.979 ± 0.074
σµα∗ (mas/yr) 0.336 ± 0.032 0.490 ± 0.051
µδ (mas/yr) 9.727 ± 0.047 8.514 ± 0.074
σµδ (mas/yr) 0.341 ± 0.035 0.513 ± 0.056
fA 0.599 ± 0.049
ln Lmax −83.8

centroid of the total distribution. The fit was performed taking
into account the full covariance matrix and the intrinsic disper-
sions of the parallaxes and proper motion components (see e.g.
Lindegren et al. 2000); details are given in Appendix A. The re-
sulting best-fit values are given in Table 1. We note that we also
obtain the same results, within the errors, if we neglect the corre-
lation coefficients, suggesting that correlations are not significant
for this cluster.

For each star, we also derived astrometric membership prob-
abilities PGaia,A and PGaia,B = 1 − PGaia,A, and selected the sub-
samples of Gamma Vel A and B members with PGaia,A > 0.75
(61 objects) and PGaia,B > 0.75 (46 objects), respectively. In
Fig. 2 we compare the parallaxes and proper motions of these
cleaned subsamples with the RVs from Jeffries et al. (2014). The
figures show that, while Gamma Vel A is relatively compact and
homogeneous, for Gamma Vel B there is a clear trend between
the astrometric parameters and the RVs. Since the RVs are inde-
pendent from the Gaia data, this suggests that the trend is real
and not a consequence of correlations between the parameters.
In particular, stars with lower RV tend to have larger parallax
and total proper motion than those with higher RV. These results
are not affected by the choice of the probability threshold used
to select the cleaned sample: using a lower threshold would only
slightly increase the scatter, leaving the trends unchanged.

3. Discussion

3.1. The distance of Gamma Vel A and B

The main result of this study is the discovery that Gamma Vel A
and B are located at different distances along the line of sight.
In particular, we find parallaxes of ̟A = 2.895 ± 0.008 mas for
Gamma Vel A and ̟B = 2.608 ± 0.017 mas for Gamma Vel B,
with a difference of ∼ 0.29 mas between the two populations.
We caution that these results do not take into account possi-
ble systematic errors or correlations. Gaia DR2 parallaxes and
proper motions can be affected by significant spatial correla-
tions that can reach values of 0.04 mas and 0.07 mas/yr over
scales <∼ 1 deg, as well as possible systematic effects that are
expected to be < 0.1 mas and < 0.1 mas/yr (Lindegren et al.
2018; Luri et al. 2018). We performed a series of checks on the
full Gaia sample over the region covered by our dataset, finding
no evidence for significant spatial variations or correlations that
could affect our results and produce the observed distributions
and trends. While we cannot exclude systematic variations with
respect to external regions, we can however be confident that the
observed differences between the two populations are real.

Since the relative errors on parallaxes are below ∼ 10%, we
can estimate the distances by a simple inversion of the paral-
laxes and calculate their uncertainties using a first-order approx-
imation (e.g. Bailer-Jones et al. 2018; Luri et al. 2018). As-
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