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Pulsar Wind Nebulae
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PWN Evolution
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Bow-shock PWN
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G315.9-0.0: The Frying Pan
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PSR J1437-5959

—60700' |

Camilo, Ng, et al. (2009)

4 « P=0.061s

14h39m0’3’ 30° 38™0° 3’ 370" ) T‘f = P/ ZP = 1 14kyr
« F=1.4 x 103%%erg/s
« B=7.4 x 101G

« d =8x2kpc
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Radio Imaging

e Australia Telescope Compact Array (ATCA)

* New 3, 6cm observations (4x12hr)

e 2 observations done after the CABB upgrade
e Archival 20, 13cm data
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PWN Environment

* Assume d=8kpc
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PWN Environment

e Supernova remnant in Sedov phase

Etz 1/5 EIZ 1/5
R=1.15[ L j =1.15[ 02]
p PV
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PWN Environment

e Supernova remnant in Sedov phase

Etz 1/5 EIZ 1/5
R=1.15[ L j =1.15[ 02]
p PV

* Pressure balance in the bow-shock
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PWN Environment

e Supernova remnant in Sedov phase

Etz 1/5 E|2 1/5
R=1.15[ : j ~1.15[ =
p (2

 Pressure balance in the bow-shock
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Small Stand-off Distance

E 172 R 5/2
e I'= > (—j =0.002pc
47cE | 1.15

* Independentof V., p, t!

* Smallest r observed, cf. the Mouse (r=0.02pc),

J1509 (r=0.01pc), J1740 (r=0.005pc)
(Gaensler et al. 2004; Kargaltsev et al. 2008)
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High Pulsar Velocity

. V, =1700n;"?km/s
. t=19n."°kyr

o PP M = pus

* M =200 forP,=1012dyn cm™
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B-field

magnetic energy density
particleenergy density

e Define km = (Pavlov et al. 2003)
B =60k27 G =304G  fork =0.1

* Energy conservation

V.., =8.6x10* —"—km/s =0.1c fork,=0.1
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Mach Cone

Physics of NS 2011

M =200

but observed
opening angle ~ 1/15
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M =200

but observed
opening angle ~1/15

Highly overpressed!

I:)tai I 1

I:)h ead 15



Pressure
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Small magnetization in the postshock wind
(k,,=0.01-0.1)
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6cm
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The Kink

* Flow instability X
* |SM pressure gradient X
e ISM turbulence +/

supersonic turbulence
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DEC (J2000)

Compare with other Long Tails

Frying Pan
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DEC (J2000)

Compare with other Long Tails
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DEC (J2000)

Compare with other Long Tails

Frying Pan
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Compare with other Long Tails
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Summary

e G315.9-0.0is a rare case: both the shell and bow-
shock PWN are observed

e Longest radio tail (20pc), smallest stand-off distance
(0.002pc), high velocity ( M =200 )

* Highly ordered B-field parallel to the tail

* Highly overpressured

* Hint of small postshock wind magnetization (k,~0.1)
* Evidence of supersonic turbulence in the ISM
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