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The Full Stokes Equations of Polarized Radiative Transfer:
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Global VLB

Image Credit: ESO/ L. Calgada




Relativistic Magnetohydrodynamic (RMHD) Jet Modeling
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RADMC-3D

RADMC-3D is a code package for diagnostic radiative transfer calculations in
astronomy and astrophysics. It calculates, for a given geometrical distribution of gas
and/or dust, what its images and/or spectra look like when viewed from a certain angle,
allowing modelers to compare their models with observed data.

Typical applications are dusty molecular clouds, protoplanetary disks, circumstellar
envelopes, dusty tori around AGN and models of galaxies. But the code is also
regularly applied to other kinds of objects.

The code package is well documented and has numerous simple examples that can be
used as templates for one's own models.

The RADMC-3D code is freely available and open source. It runs on linux and OS X.
The main code is written in Fortran 90, but all interaction with the code is done through
Python interfaces.
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Abstract

The composition and magnetic field morphology of relativistic jets can be probed with circular polarization (CP). Recent 3D relativistic magnetohydrodynamic (RMHD) simulations coupled with radiative transfer
calculations make clear predictions as to level (and morphology) of the jet's CP emission. These simulations show that the sign of CP is sensitive to the jet's magnetic field morphology within the radio core. We propose
testing this theory by exploring whether the jet's radio core EVPA orientation, which is also sensitive to the magnetic field orientation, agrees with the observed sign of the core CP in deep full-track polarimetric
observations. Based on a selection of sources from earlier MOJAVE observations, we aim to test the nature of linear polarization and CP in the very inner regions of jets from a small sample of eighteen blazars including
nine target sources and nine calibrators. This sample includes sources that have exhibited: (i) positive CP, (ii) negative CP, or (iii) positive & negative CP simultaneously in the radio core region. By coupling deep
polarimetric observations of a carefully selected sample of blazars with state-of-the-art RMHD/radiative transfer calculations we hope to gain a deeper understanding of the physics of blazar jets.

Joint

Not a Joint Proposal

Observing Type(s)
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Relativistic Particle-in-Cell (PIC) Jet Modeling
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PIC Jet Imaging
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PIC Jet Imaging
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PIC Jet Imaging
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PIC Jet Imaging
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PIC Jet Imaging




PIC Jet Imaging
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Slow Light Interpolation
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PIC Jet Imaging
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PIC Jet Imaging
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