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Figure 2. Top: radio continuum images of the tip of G315.9−0.0 at: (a) 6 cm and (b) 3 cm, overlaid with the corresponding polarization B-vectors that show the
intrinsic magnetic field orientation. The gray scales are linear, ranging from −0.045 to 0.22 mJy beam−1 at 6 cm and from −0.02 to 0.3 mJy beam−1 at 3 cm. The
vector lengths are proportional to the polarized intensity, with the scale bars at the lower right representing 0.1 mJy beam−1. Bottom: linear polarized emission at:
(a) 6 cm and (b) 3 cm, overlaid with total intensity contours at levels of 0.03, 0.073, 0.15, and 0.22 mJy beam−1 for 6 cm and 0.06, 0.12, and 0.17 mJy beam−1 for
3 cm. The gray scales are linear, ranging from 0 to 0.15 mJy beam−1 at 6 cm and from 0 to 0.2 mJy beam−1 at 3 cm. In all panels, position of PSR J1437−5959 is
marked by the cross and the restoring beams are shown at the lower right. All the polarization maps are clipped where the polarized or total intensity is below 3σ .
(A color version of this figure is available in the online journal.)

could be the result of asymmetric supernova explosion, the pro-
genitor’s proper motion, or a slight gradient in the ISM density
(see Gvaramadze 2006; Ng et al. 2007; Vigelius et al. 2007).

To estimate the kinematics of the system, we extrapolate
the tail inside the shell and take the closest approach to the
center as the supernova site, which is 14.′5 away from the pulsar
location. This implies a distance l = 1.0 × 1020 d8 cm traveled
by the pulsar since birth, at the source distance of 8 d8 kpc.
Here we assume that the pulsar motion lies in the plane of
the sky for simplicity. The pulsar velocity v∗ and age t are
then related by v∗ = l/t. Even if the pulsar travels as fast as
2000 km s−1, the system would still be older than 15 kyr, such
that G315.9−0.0 has long passed the free expansion phase.
On the other hand, the transition from the Sedov phase to the
snowplow phase occurs at ttr ≈ 29E
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0 kyr with a shell

radius Rtr ≈ 19.1E
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0 pc, where E51 is the supernova

explosion energy in units of 1051 erg and n0 is the ISM number
density in cm−3 (Blondin et al. 1998). Our observed shell radius
of 7′ gives a physical size R = 16.3 d8 pc, slightly smaller than
Rtr for the typical values of E51 = 1 and n0 between 0.1 and 1.

Therefore, we adopt the Sedov solution
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where t is in yr and ρ is the ISM density in g cm−3.

4.2. Pulsar Velocity and Age

The bow-shock standoff distance rbs ahead of the PWN is
determined by the ram pressure balance between the pulsar
wind and the ISM. For isotropic wind,
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Assuming a constant ρ across the field, we can solve
Equations (1) and (2) to obtain
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