
Jet-like features in BSPWNe 5

Z

Y

Y

Z

X

Figure 3. 3D maps of selected particles superimposed on the 3D structure of the magnetic field in the BSPWN. On the left we show a 2D cut in the y � z

plane, at x = 0 of the BSPWN colorcoded according to the strength of the magnetic field in code units. Blue-cyan regions locate the position of the pulsar and
equatorial currents. Over-imposed is the projection on the same plane of the position of particles injected in the polar regions ✓ = [0, 10]� and ✓ = [170, 180]�,
corresponding to the two PSR spin axis pointing respectively toward and away from the PSR kick velocity (along positive z). On the right we show a 3d
axonometric-projection of the BSPWN sliced along the y � z half-plane and x � z, again colorcoded according to the strength of the magnetic field in code
units, togheter with the 3D positions of particels injected in the equatorial region ✓ = [85, 95]�.

Even a factor two in the level of asymmetry could be important.
Moreover in the presence of a net current, the magnetic field can be
amplified much more e�ciently that for a neutral flow (??). This
means that i self confine is more e�cient. Our results also show
what could be a possible explanation for the X-ray morphology of
G327.1-1.1 (Temim et al. 2015). The SNR shell is known to be sub-
ject to strong turbulence and instability that can mix the magnetic
field and produce field line aligned in the radial direction ???, The
prongs could be the equivalent of the streams we see in our simula-
tions but now oriented along some of these radial field lines, while
the di↵use emission could be due to high energy particles. The fact
that in this system it is still possible to identity a bow-shock could
be due to lower energy particles that manage to remain confined in
the tail.

We plan in the future to extend this study considering a larger
set of configuration, includine cases where the magnetic field is
not orthogonal to the pulsar propert motion, that could potentially
lead to an even stronger level of asymmetry, or more turbulent con-
figuration, where the escape of particle might be di↵usive even at
high energies. More important, in the present study we assumed the
background MHD model to be time independent. This is marginally
reasonable for models where the flow tend to stay laminar, even if
the typical timescale for particle to escape are comparable or only
slinglty longer that the flow time in the shocked PPSR wind. One
would need to compute particle trajectories on a time dependent
model, which at this moment is not feasible with the code we have
been using (PLUTO (?)), and requires the development of new nu-
merical tools.

Finally we recall as discussed in ? that there are several other
possible sources of asymmetry in the escape of particles from BSP-
WNe, from wind anisotropy, to di↵erential acceleration at the ter-
mination shock. However our results show that even if isotropy is
assumed in the injection, asymmetric escape is a common outcome.
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