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Abstract

We present the� rst results from the B-� elds In STar-forming Region Observations(BISTRO) survey, using the
Sub-millimetre Common-User Bolometer Array�2 camera, with its associated polarimeter(POL-2), on the James
Clerk Maxwell Telescope in Hawaii. We discuss the survey’s aims and objectives. We describe the rationale
behind the survey, and the questions that�the survey will aim to answer. The most important of these is the role of
magnetic� elds in the star formation process on the scale of individual� laments and cores in dense regions. We
describe the data acquisition and reduction processes for POL-2, demonstrating both repeatability and consistency
with previous data. We present a� rst-look analysis of the� rst results from the BISTRO survey in the OMC�1
region. We see that the magnetic� eld lies approximately perpendicular to the famous“ integral� lament” in the
densest regions of that� lament. Furthermore, we see an“hourglass” magnetic� eld morphology extending beyond
the densest region of the integral� lament into the less-dense surrounding material, and discuss possible causes for
this. We also discuss the more complex morphology seen along the Orion Bar region. We examine the morphology
of the � eld along the lower-density northeastern� lament. We� nd consistency with previous theoretical models
that predict magnetic� elds lying parallel to low-density, non-self-gravitating� laments, and perpendicular to
higher-density, self-gravitating� laments.

Key words:ISM: individual objects(Orion A, OMC1) – polarization– stars: formation– stars: magnetic� eld –
submillimeter: ISM

1. Introduction

Our knowledge of the star formation process has increased
dramatically as a result of�the advent of satellites such as
Spitzerand Herschel, and sensitive far-infrared and submilli-
meter detector arrays such as the Sub-millimetre Common-User
Bolometer Array 2(SCUBA-2). Following on from the highly
successful� rst-generation James Clerk Maxwell Telescope
(JCMT) Legacy Surveys, including the Gould Belt Legacy
Survey (e.g., Ward-Thompson et al.2007, 2016; Buckle
et al. 2010; Graves et al.2010; Sadavoy et al.2013; Pattle
et al.2015, 2017; Rumble et al.2015; Salji et al.2015; Chen
et al.2016; Kirk et al. 2016; Mairs et al.2016), the JCMT is
currently undertaking a series of second-generation surveys,
using the latest instruments to be commissioned on the
telescope. These include POL-2, an imaging polarimeter for
SCUBA-2. One of the surveys using POL-2 is the B-� elds in
STar-forming Region Observations(BISTRO) Survey that we

report here. This is extremely timely because magnetic� elds
(hereafter referred to as B-� elds) are still not well understood in
star formation because of�a paucity of observational evidence,
despite widespread theoretical recognition of the signi� cance of
B-� elds in the formation of cores(e.g., Basu et al.2009 and
references therein) and the evolution of protostars(e.g., Li
et al.2011and references therein).

1.1. Observing Magnetic Fields

The submillimeter continuum emission from dust grains is
polarized because the grains tend toward alignment perpendicular
to B-� eld lines. For asymmetric particles with some ability to be
magnetized, a series of relaxation processes brings the grains
toward their lowest energy rotation state. This is with the longest
axis perpendicular to the� eld (Lazarian & Hoang2008).

Hence, with material along this axis contributing more to
the total far-infrared/ submillimeter grain emission, linear

2
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POL-2 and SCUPOL polarization angles are plotted at
positions matched to within one JCMT beam(14.1 arcsec).
The two half-vector sets show correlated polarization angles,
and in fact the POL-2 and SCUPOL polarization angles are
consistent with a 1:1 relationship.

Figure 7. POL-2 (gray) and SCUPOL(white) half-vectors, overlaid on the
JCMT GBS SCUBA-2 image of OMC�1.

Figure 8. Polarization angles at matched coordinates in the POL-2 and
SCUPOL maps. The dashed line shows the 1:1 line.

Figure 6.Jackknife test: polarization maps of the OMC�1 region of Orion�A made from odd-numbered scans(left) and even-numbered scans(right). Note that here the
half-vectors have not been rotated.
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