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Magnetically Arrested Disks (MAD)

When black holes accrete too much

magnetic field, the magnetic field can B2

start to push back on the accretion disk. BV o

During this phase, the magnetic field will
reconnect, gjecting part of itself back
into the disk.




Magnetically Arrested Disks (MAD)
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Magnetic Reconnection Produce Ejection Events

Red field lines are going

into the black hole
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Ejection Events Produce Flux Tubes
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Reconnection results in
the ejection of a bundle
of magnetic field we call

a flux tube or “hot spot”
N
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Magnetic flux eruptions result in:

- Low density

- Hot

- Highly magnetized

bundles of coherent magnetic field that orbit with the accretion flow
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Orbital Motion of these hot spots

This mechanism can power emission
above quiescence, while simultaneously
creating orbital motion
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Rayleigh-Taylor Instability

Zhdankin et al (2023)
Savelli & Seefeldt-Gail 10



Creating Reconnection Sites with RTI
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Creating Reconnection Sites with RTI

RTI acts by dragging toroidal field from the disk into the flux tube,
where it can reconnect, re-energizing particles




Creating Reconnection Sites with RTI

RTI acts by dragging toroidal field from the disk into the flux tube,
where it can reconnect, re-energizing particles
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Creating Reconnection Sites with RTI

RTI acts by dragging toroidal field from the disk into the flux tube,
where it can reconnect, re-energizing particles

Plasmoids Forming
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Global + Local Simulations = Better Models
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Global + Local Simulations = Better Models
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Global + Local Simulations = Better Models
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In Conclusion

- Magnetically arrested disks eject flux tubes
- Flux tubes can last long enough to make complete orbits
- Energization mechanism is required to sustain flare

- RTI-mediated reconnection is a viable option
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