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Magnetars and their transients
Bursty young ultra-magnetized neutron stars with long periods
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Magnetars and their transients

Bursty young ultra-magnetized neutron stars with long periods

Spin period derivative (s/s)
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Magnetars and their transients
Bursty young ultra-magnetized neutron stars with long periods

Are FRBs coming from
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Di Salvo et al. (2021)

Magnetars and their transients
Bursty young ultra-magnetized neutron stars with long periods
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Plasmoid mergers as short duration ‘shots’

Currents of secondary reconnection layers induce high-frequency fast waves
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Plasmoid mergers as short duration ‘shots’

Currents of secondary reconnection layers induce high-frequency fast waves
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Plasmoid mergers as short duration ‘shots’

Currents of secondary reconnection layers induce high-frequency fast waves
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Observations (nano-shots)

Radio emission from reconnection

Frequency estimates for pulsar nano shots
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Radio emission from reconnection

What about FRBs from magnetars?

The frequency of the outgoing waves
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Magnetars and their transients

Di Salvo et al. (2021)

Bursty young ultra-magnetized neutron stars with long periods

Spin period derivative (s/s)
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Roberts et al. (2021); Svinkin et al. (2021); Rea & Esposito (2011); Hurley et al. (2005); Woods et al. (2004)

One thing we know about magnetars:
They flare! A lot..
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Giant-Flare-like energy dissipation in 2D

Axisymmetric eruptions commonly drive powerful magnetospheric dissipation

We study 32 force-free axisymmetric eruptions

and their dissipated energy beyond the critical twist. | Lege“‘;: . L o )
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Everything bursts everywhere all at once
Global eruptions generate outflows to the outer magnetosphere
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Everything bursts everywhere all at once
Global eruptions generate outflows to the outer magnetosphere
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The reconnection mediated FRB model

One viable alternative to the much discussed shock model

Magnetic field

Low frequency
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Electrodynamic fireworks

Plasmoid mergers induce a high-frequency fast wave signature
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https://arxiv.org/abs/2203.04320

Energye/ e,

Conversion of magnetic energy to radio waves

The reconnection rate dictates interaction energetics

Our simulation setup is an INFINITE system, the reconnected energy has to reflect this:
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Only depends on the reconnection rate
(with a factor determined by the pulse
shape)!
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This result compares well to Philippov et al. (2019) for nano
shots without compression, who find S, ~ 107*Bg.

With conversion rate we can estimate:

For magnetospheric models we expect GHz bursts with
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The pulse amplitude shifts the spectral peak

High-frequency fast waves depend on background of merger dynamics
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Dynamical spectra of the induced FMS waves

Compression and cooling boost the wave frequency to FRB range
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At least one magnetar flares and bursts

Compression and cooling boost the wave frequency to FRB range
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Everything bursts everywhere all at once

A new magnetospheric instability to explain faint(er) X-ray bursts

wo Magnetic pressure balance

a simple criterion for global

vs. local eruptions.
Magnetosphere opens up
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Safety first: Line tied flux tubes don’t just erupt

Critical twist is for kink, but higher order modes can outrun this
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Safety first: Line tied flux tubes don’t just erupt

Critical twist is for kink, but higher order modes can outrun this
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p=

/
7 . .
Y /) 0 1 2

| ‘l Kink Fluting




Fluting dissipates less, but can trigger Kink
Rich dynamics at critical safety makes twisting velocity important

Growth rates of m = 1 and m = 2 modes Energy dissipation during instability
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Kink eruption: Energy transport and dissipation
Fast magnetosonic waves are seeded In the inner magnetosphere
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Discuss. Criticize. Explain. Ask. Thank you.
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