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Outline

* How can we put radiation to GRMHD results
* 3D resistive simulations and dissipation

* Super MAD solutions
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For radiation
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State-of-the-art Multiloop simulations

Identify current
sheets

Put energy to
£
SErA plasmoids




State of-the-art Multﬂoop simulations
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M87: The base of the jet New Observations

Limb brightened
+ inner jet o

Standard procedure:

The funnel is excluded
Lu et al. 2023
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For radiation
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Micro-physics?
Nathanail et al. 2025 (submitted)
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micro physics?

The boundary of the
jet
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Nathanail, Fromm, Mizuno, Contopoulos, Cruz — Osorio,

Moriyama, Rezzolla 2025 (submitted)



MAD 3D

accretion continues through Instabilities

Efficiency n = (100) x Pjer/ mc® ~ 140 %

Narayan et al. 2003, Igumenshev 2008, Tchekhovskoy et al. 2011



MAD 3D

accretion continues through Instabilities

Efficiency n = (100) x Pjet/

Narayan et al. 2003, Igumenshev 2008, Tchekhovskoy et al. 2011



t = 6000 M

Nathanail 2025 (submitted)
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What about the

Efficiency
n=(100) x Pjec/ mc® %

t = 6000 M

Nathanail 2025 (submitted)
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MAD 3D

accretion can be
stopped

efficiency
17000 %

Nathanail 2025
(submitted)
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Conclusions:

N | * We need to rethink how
Siaey v ®% to put radiation in
GRMHD simulations

' « non-thermal radiation
3D resistive

* Super MAD
accretion can be stopped

t = 6000 M
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