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Cygnus A: radio( 5 GHz )
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GRMHD simulations for launching jet

Liska+ 18
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Poynting-flux-dominated jets with mildly relativistic velocity are launched.

Further acceleration of the jet is necessary during the propagation of jet.



TV RILROYFUA
- K ELE (cf. ideal MHD process (Komissarov 09))

- In situ energy conversion
- BRIRILF— - AWPIRILF— — BHIRILF—

Idea: striped jet (Drenkhahn+ 02, Giannios & Uzdensky 19)
stripped jet
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(a) Side View Matsumoto & Masada 2013
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- K ELE (cf. ideal MHD process (Komissarov 09))

- In situ energy conversion
- BRIRILF— - AWPIRILF— — BHIRILF—

Idea: striped jet (Drenkhahn+ 02, Giannios & Uzdensky 19)
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Polar field reversals in the Sun

Magnetic Butterfly Diagram
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longitudinally averaged radial magnetic field obtained from instruments on Kitt Peak and SOHO

11-year cycle for the polarity of the magnetic field in the sun



Field reversals in accretion disks

Butterfly Diagram (Brandenburg+ 95)
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- K ELE (cf. ideal MHD process (Komissarov 09))

- In situ energy conversion
-BRIRILF— - APIRILF— — BHIRILF—

Idea: striped jet (Drenkhahn+ 02, Giannios & Uzdensky 19)
stripped jet
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mass conservation

Oa(pu®) =0

energy-momentum conservation
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- cylindrical coordinate system - ideal MHD
- axisymmetric: J, =0 - relativistic HLLD (Mignone+ 09)

- pure toroidal field: only jet - HLLD-Upwind-CT (in prep.)
(cf. Minoshima+15)
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Magnetic field B,
(a) Model A (x_ = o)

(b) Model B (t_=10)
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(d) Model D (x_=0.1)
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- We can not find strip pattern in model D.
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Magnetic energy is dissipated at the interface of field reversals.
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Lorentz factor y
(a) Model A (x_= )

(b) Model B (t_=10)

(¢) Model C (x_=1)

(d) Model D (z_=0.1) pure hydro jet& e #RBDFEL)
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- energy conversion from magnetic energy into thermal energy

- acceleration at the reconfinement region

thermal energy - - > Kinetic energy

12 |

100




) I\Elfﬁ:@?ﬂﬁ%b(d#vbﬂ

(a) Side View Matsumoto & Masada 2013
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Lorentz factor y

(2) Model A (t_= )

(b) Model B (x_=10)
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- Bernoulli equation:
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