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X-ray: NASA/&C/SAO/S_.RandaH et al., Optical: SDSS
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Ben McKinley, ICRAR/Curtin and Connor Matherne, Louisiana State University.
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Odd Radio Circles as
Cosmic-Ray dominated AGN jets




B PE ORCs
» ORCs: Odd Radio Circles.
» Discovered: 2021 by ASKAP telescope.
» Important properties: (Norris+ 2022)

» Low surface brightness

(faint, hard to see)
> Edge brightening
» Large (R ~ 250 kpc)

» Origin unknown.

* Norris et al. 2021b | David (Deddy) Dayag




Introduction

What is the origin of ORCs?

. . . . Electron with acceleration
» Emission mechanism: 21 to Bl sty v

pitch angle o (not shown)

Synchrotron radiation.
» How to create synchrotron?

B field and cosmic-rays (CR).
» Possible explanation: (Norris+ 2022) B

Polarisation

1. Explosion in the host galaxy

Synchrotron

2. Star formation terminal shock
3. End-on AGN jet inflated bubbles.

radiation To observer

W

Emma Alexander
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CR-MHD: Treating CR as a second fluid
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Method
Simulation setup

» Code: FLASH, modified to include CR.

» Box size: 1 Mpc; Resolution: 1 kpc.

» Initial condition: Mimic galaxy cluster.

> Jet: bipolar injection of energy and
momentum from the center.

» Mock observation:

yt package (python, widely used). Integrate

Sync. emissivity to get radio morphology 1000 kpc
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Summary

ORCs as AGN jet inflated bubbles

» ORCs: New mysterious extragalactic radio objects

» Possible explanation: End on AGN jet inflated bubbles.

» Goal: Try to reproduce them with numerical simulations.
» Method: FLASH code with a galaxy cluster environment.
» Result: Circular, edge brightened radio object reproduced.
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