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Chandra PWN ZOO

Kargaltsev & Pavlov 2008




Porth et al. 2013

The Crab PWN

6/9/2019 VGGRS V, Barcelona



Pu |Sa ' a nd |S|\/| |nte 'a Ct|On Barkov, Lyutikov and Khangulian (2019a)

Rifle bullet Frishee Cartwheel

Plane of the sky

6/9/2019 VGGRS V, Barcelona



Barkov, Lyutikov and Khangulian (2019a)

Pulsar and ISM interaction

Bullet geometry

Frisbee geometry
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Barkov, Lyutikov and Khangulian (2019a)
Pulsar and ISM interaction 3DRMHD  Magnetization & Magnetic field

Bullet geometry

Magnetization (Log10)

Frisbee geometry
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Bullet geometry

Magnetization & Magnetic field
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Barkov, Lyutikov and Khangulian (2019a)

Geminga

PSR adl509-5850
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Barkov, Lyutikov and Khangulian (2019a)
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Apeomsioore thing...



O —— R
i e 4 : o T s ___'F.:-
. » PSR J0742-2822 . R

S
L)

S87 4 00k

1
4‘ R

Jones etﬂg‘ T2

A AN e
y oy
ciany 480, ©

L T T T B T T T T TS B S S S SO S

@SR J2030+4415 -

b
& 2 1

E E.
W5 »

. :

.. )
2

"% v

. g‘ . -

‘s ;

¢ g
1.7’: : 0.0. . . 39,0, ...4.8r0. < |

Reynolds et al. 2017

6/9/2019 VGGRS V, Barcelona



Morlino et al.
2015; Olmi et al.
2018

“Obstacles” in the tail?
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Barkov, Lyutikov and Khangulian (in preparation)
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Qreatiaréatsng again...



Pulsar’s “Jet” IGR J11014-6103 jets

Pavan et al. 2014

» @ 7 Kpc, liet = 11.5 pC
(longest jet in the Galaxy)

» precession-like pattern
» faint counter-jet (Doppler)

» chance prob. ~ negligible
- alignement jet/counter-jet
- flux change @ “PSR” position

» main jet ~ 1/3 of total flux

» No signatures of bending
(diffuse emission @ jet tip?)



Pulsar’s “Jet”

Marelli et al 2015
Klingler et al 2016
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Guitar — X-ray and Ha

NT particle leakage idea
for explanation of kinetic
Jets was proposed by
Bandiera (2008)

Reynolds et al. 2017
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Pulsar and ISM interaction

6/9/2019
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Barkov, Lyutikov, Klingler and Bordas (2019b)

Magnetic anti-bottle?
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Snail eyes.

G327.1-1.1 MSH 11-62

external magnetic field lines

internal magnetic
field lines

reconnection
regions

Barkov, Lyutikov, Klingler and Bordas (2019b)
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Anthone caoterthiaments again...



Galactic center by MeerKAT




Our idea

“orphan” magnetic flux tubes,
connecting to PWN

disk wind

central disk
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illuminated magnetic
flux tubes connecting to SNR
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Thank youl!

6/9/2019 VGGRS V, Barcelona



Galactic center by MeerKAT




BMV, Lyutikov, Klingler and Bordas (2019b)

Magnetic bottle?
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Pulsar and ISM interaction

Bullet geometry

Frisbee geometry
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Barkov, Lyutikov and Khangulian (2019a)

3D RMHD

VGGRS V, Barcelona

Density & velocity




BMV, Lyutikov, Klingler and Bordas (2018)

Magnetic field lines
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Barkov, Lyutikov, Klingler and Bordas (2019b)

Magnetic bottle?
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