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A Comparison of Current Status of Single-Dish Polarimetry
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Radial energy balance of
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B-field study with POL-2: ns to be addressed

Primordial?, astrophysical process? or both?

[ Interstellar B J

Initial conditions of ollapse Qtar formation rate
Feedback proce Initial mass function
[ Circumstellar B j [ Circumnuclear B J
Primordial Primordial

Theory predicts that B fields are passive in dynamics; however, B

fields play significant roles in some conditions.
At what evolutionary stage, over what spatial scale, or/and
over what does B field play a key role?

Does a dynamo really maintain galaxy-scale B field? |
g Brandenburg & Furuya 2020, MNRAS496. 4749 | 4
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MAGNETIC FIELDS STUDIES IN THE NEXT DECADE
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ABSTRACT

Magnetic fields are ubiquitous in our Universe, but remain poorly understood in many branches
of astrophysics. A key tool for inferring astrophysical magnetic field properties is dust emission
polarimetry. The James Clerk Maxwell Telescope (JCMT) is planning a new 850 um camera
consisting of an array of 7272 paired Microwave Kinetic Inductance Detectors (MKIDs), which will
inherently acquire linear polarization information. The camera will allow wide-area polarization
mapping of dust emission at 14”-resolution, allowing magnetic field properties to be studied in a
wide range of environments, including all stages of the star formation process, Asymptotic Giant
Branch stellar envelopes and planetary nebula, external galaxies including starburst galaxies and
analogues for the Milky Way, and the environments of active galactic nuclei (AGN). Time domain
studies of AGN and protostellar polarization variability will also become practicable. Studies of the
polarization properties of the interstellar medium will also allow detailed investigation of dust grain
properties and physics. These investigations would benefit from a potential future upgrade adding
450 pm capability to the camera, which would allow inference of spectral indices for polarized dust
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