
Stellar escapers from M67 4969

Table 2. Results for our 16 M67 candidates. Column list: number of stars remaining in the cluster, half-mass radius,
mass, fraction of escapers that end up on solar-like orbits, fraction of escapers that end up on solar-like orbits that
have escaped the cluster before the cluster age was 250 Myr, fraction of escapers that end up on solar-like orbits that
have only radial migrated ±1 kpc from the present day solar guiding radius, the ratio of the fraction of escapers with
masses between 0.9 and 1.1 M! that end up on solar-like orbits compared to the expected fraction from the IMF, initial
z-velocity, and guiding radius.

Cluster N! rh m f! f!, 250 f!,Rg RIMF vz, 0 Rg, 0

(pc) (M!) (per cent) (per cent) (per cent) ( km s−1) (kpc)

A 2618 3.5 1707.0 1.67 0.38 1.02 0.96 −5.5 8.0
B 4208 3.3 2592.0 0.25 0.09 0.10 1.57 −12.3 7.4
C 4683 3.6 2812.4 1.07 0.61 0.53 0.37 4.4 8.1
D 183 2.8 174.7 6.61 1.03 3.91 0.69 −3.6 10.0
E 3209 3.3 2092.7 0.31 0.12 0.22 1.25 17.4 8.4
F 3361 3.4 2172.3 0.62 0.13 0.36 0.93 −8.8 7.9
G 6784 3.9 3757.4 0.49 0.22 0.31 1.09 14.7 7.4
H 9837 4.6 4994.8 0.38 0.13 0.27 0.32 −11.3 8.3
I 774 2.8 622.1 3.74 0.47 1.93 1.00 −5.8 8.0
J 5456 3.5 3184.5 0.06 0.02 0.04 0.00 20.7 8.2
K 639 2.17 545.2 2.02 0.24 1.30 1.10 17.4 7.2
L 1542 2.9 1141.4 0.77 0.17 0.38 0.95 −2.7 7.4
M 1277 2.6 980.2 5.07 0.27 2.95 0.97 1.5 9.0
N 379 2.4 980.2 2.84 0.47 1.67 0.97 2.1 7.7
O 256 2.3 244.4 2.10 0.64 1.15 0.76 −1.1 7.3
P 2951 3.5 1933.1 1.07 0.10 0.71 1.07 −18.7 8.4

Figure 13. Rg as a function of time for clusters A, B, and C.

which result in them having a lower f! value. They have fewer
GMC encounters and less interaction with the Galactic disc which
means that the diffusion of stellar escapers is less pronounced for
some of the cluster, namely H, G, E, and J. Again cluster K, which
experiences its first GMC encounter at ∼100 Myr, is an outlier.

6 D ISCUSSION

In order to compare our Milky Way model to observations and
other simulations we can look at Table 3. When comparing our
results to the results of Holmberg et al. (2009) we see that σ U and
σ V match the observations quite well, while σ W shows the largest
discrepancy. As mentioned earlier this suggest that our Milky Way
model is biased against test particles going on to high altitudes.
For the purpose of our investigation, this means that scattering test
particles into M67 orbits in our Milky Way model will be more
difficult and thus will most likely underestimate the number of

Figure 14. The number of stars in the 16 M67 candidates as a function of
their initial z-velocity. The vertical line marks the 7 km s−1 corresponding
to the velocity dispersion used in the Milky Way model. The horizontal line
marks the 1000 N! threshold where we define M67 candidates to be depleted
of stars to a point where they do not represent the current number of stars in
M67.

M67 candidates in our model. This does, however, also mean that
stellar escapers will experience less vertical scatter which could
increase the number of solar-like escapers we see. It should be
noted that the results from Holmberg et al. (2009) which used
the Hipparcos parallaxes to improve the accuracy of the Geneva-
Copenhagen Survey (Nordström et al. 2004) is not complete to
within a distance of 300 pc which we use to classify the Solar-
neighbourhood. As stated in Nordström et al. (2004) the brightest
F stars are complete to a maximum distance of ∼70 pc and G5 stars
to within ∼40 pc.

In comparison, the fraction of test particles that are located at |z|
> 400 pc, f400, at the end of the simulation is 3.6 per cent compared
to 1.8 per cent from Gustafsson et al. (2016) which can be seen in
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