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Fig. 2. Comparison between the RVs from Jeffries et al. (2014) and the Gaia parallaxes and proper motions for stars with PGaia > 0.75. For
comparison we also plot the NGC 2457 B members from Sacco et al. (2015). Symbols and colours are the same as in Fig. 1.
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Fig. 3. Absolute V magnitude vs. V − Ic colour for the members of
Gamma Vel A and B with PGaia > 0.75. VIc photometry is from Jeffries
et al. (2009). For comparison, we also plot the NGC 2547 B members
with available VIc photometry from Sacco et al. (2015), assuming the
same average distance as Gamma Vel B. Colours are as in Fig. 1.

suming a conservative systematic error of ±0.1 mas, we ob-
tain dA = 345.4+1.0+12.4

−1.0−11.5
pc and dB = 383.4+2.5+15.3

−2.5−14.2
pc for

Gamma Vel A and B, respectively. Taking into account the aver-
age zero point in parallax of ∼ 0.03 mas (Lindegren et al. 2018)
would reduce both distances by ∼ 4 pc. These results therefore
show that Gamma Vel A is closer than Gamma Vel B by ∼ 38 pc.

Our distance estimate for Gamma Vel A is consistent with
the distance of 336+8

−7
pc derived for the massive star γ2 Vel from

interferometric observations (North et al. 2007) and with the re-
vised Hipparcos distance of 343+39

−32
pc (van Leeuwen 2007). On

the other hand, our distance estimate for Gamma Vel B is only
marginally consistent with the value of 410 ± 12 pc derived for
the Vela OB2 association by de Zeeuw et al. (1999).

In Fig. 3 we plot the colour-magnitude diagram of the Gaia-
selected sample after correcting for the distances to each popula-
tion. The figure shows that the sequences of both single and bi-
nary stars are very clean for both Gamma Vel A and B, and that
they overlap perfectly. By comparing linear fits in the colour-
magnitude diagram with the Baraffe et al. (2015) isochrones for

the two groups of secure members, it appears that any age dif-
ference between the populations is limited to about 3 Myr if the
mean population age is 10 Myr, or double this if the mean age
is 20 Myr (as suggested by Jeffries et al. 2017). However, the
lithium depletion patterns in the two groups, which are indepen-
dent of distance, suggest their ages are more similar than this
(Jeffries et al. 2014). A more detailed analysis of the ages of the
two populations will be presented in a forthcoming paper (Fran-
ciosini et al. in prep.).

3.2. The origin of the Gamma Velorum system

In the light of our results, we can now review the different hy-
pothesis on the properties and the formation of the Gamma Velo-
rum system.

From the parameters given in Table 1, we can derive the
tangential velocity dispersions of the two populations, finding
∼ 0.6 km s−1 and ∼ 0.8 km s−1 for Gamma Vel A and B, re-
spectively. These results are puzzling, since the values we find
for Gamma Vel A and B are respectively larger and smaller
than those obtained from the RVs (0.34 ± 0.16 km s−1 and
1.60 ± 0.37 km s−1, respectively). In the case of Gamma Vel B,
the observed dispersions could be different because on the plane
of the sky we sample a region of the cluster which is smaller than
what we sample along the line of sight, while the origin of the
discrepancy for Gamma Vel A is not clear.

Figure 2 clearly shows an anti-correlation between radial ve-
locities and parallaxes of Gamma Vel B. This signature is ex-
pected if the cluster is expanding as suggested by Sacco et al.
(2015). They proposed that this expansion was triggered by the
formation of γ2 Vel, that expelled the residual gas keeping the
cluster bound. However, as discussed in the previous section,
the massive binary and Gamma Vel B are not at the same dis-
tance, therefore the dynamical status of the cluster and its evo-
lution are unrelated with the massive binary. We can speculate
that the cluster formed in an unbound state, or that its dispersion
has been triggered by another massive star that evolved into a
supernova. On the other hand, the distance of Gamma Vel A is
consistent with γ2 Vel, therefore, given that the massive binary
is located at the cluster centre, we can conclude that it belongs
to Gamma Vel A. It is still not clear why the ages of the cluster
and of the central star are so different. Our results do not support
the hypothesis that Gamma Vel B is part of the low-mass popula-
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