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Chandra PWN ZOO
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Kargaltsev & Pavlov 2008
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Porth et al. 2013The Crab PWN
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Pulsar and ISM interaction

Rifle bullet Frisbee Cartwheel

Barkov, Lyutikov and Khangulian (2019a)
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Pulsar and ISM interaction

Bullet geometry Frisbee geometry

Barkov, Lyutikov and Khangulian (2019a)



Current
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Pulsar and ISM interaction
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Frisbee geometry

Bullet geometry

3D RMHD Magnetization & Magnetic field

Barkov, Lyutikov and Khangulian (2019a)



Pulsar and ISM interaction
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Frisbee geometry

Bullet geometry

3D RMHD

Magnetization & Magnetic field

Barkov, Lyutikov and Khangulian (2019a)



Geminga
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PSR J1509-5850

Barkov, Lyutikov and Khangulian (2019a)



PSR J1741-2054
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Barkov, Lyutikov and Khangulian (2019a)
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B0355-54

Mouse

Barkov, Lyutikov and Khangulian (2019a)



Hα emission
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And one more thing…
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H𝛼 emission Brownsberger and Romani (2014)

Reynolds et al. 2017



“Obstacles” in the tail?
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Morlino et al. 
2015; Olmi et al. 
2018



ISM variable density
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Yoon&Heinz 2017 Toropina et al. 2019

Non relativistic (M)HD 
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H𝛼 emission

Barkov, Lyutikov and Khangulian (in preparation)



Kinetic Jets
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One more thing again…
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Pavan et al. 2014

Pulsar’s “Jet”
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Marelli et al 2015
Klingler et al  2016

Pulsar’s “Jet”



Guitar – X-ray and H𝛼
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Reynolds et al. 2017

NT particle leakage idea 
for explanation of kinetic
Jets was proposed by
Bandiera (2008) 
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Pulsar and ISM interaction
Barkov, Lyutikov, Klingler and Bordas (2019b)
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Magnetic anti-bottle?
Barkov, Lyutikov, Klingler and Bordas (2019b)
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Snail eyes.
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Barkov, Lyutikov, Klingler and Bordas (2019b)



Galactic center filaments.
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And one more thing ones again…



Galactic center by MeerKAT

?
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Our idea

Barkov & Lyutikov 2019c
Gray et al. 1995
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Thank you!
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Galactic center by MeerKAT

?
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Magnetic bottle?
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BMV, Lyutikov, Klingler and Bordas (2019b)
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Pulsar and ISM interaction
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3D RMHD

Frisbee geometry

Bullet geometry

Density & velocity

Barkov, Lyutikov and Khangulian (2019a)



Magnetic field lines
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BMV, Lyutikov, Klingler and Bordas (2018)



Magnetic bottle?
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Barkov, Lyutikov, Klingler and Bordas (2019b)
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