We present a comparative study of the cold interstellar
medium (ISM) structure and the magnetic field and relate
those to the earliest stages of star formation.

We used Planck polarisation and Herschel FIR data, together with submm im-
ages obtained with the SCUBA2 submm camera at the James Clerk Maxwell
Telescope. The ISM structure is uncovered from the FIR data, the Planck po-
larisation maps show the orientation of the magnetic field, and the SCUBA
point sources indicate the distribution of embedded prestellar objects. We
could spatially resolve structures and compare the orientations also to our for-
mer observations of cold dense gas in the HCL2 star-forming cloud.

Heiles Cloud 2

To examine the structure of HCL2 we use infrared data from the Herschel
SPIRE at 500 xm. HCL2 has a ring-like structure and it identifies as the most
massive molecular cloud complex in the Taurus region. We focused on the
TMC1 part of HCL2 and examined the distribution of X-ray point sources and
known YSOs. The x-ray sources are from the XMM-OM Serendipitous Source
Survey Catalog X-ray data. ((7)) To further confirmation and to find additional
X-ray sources we add XMM-Newton Extended Survey of Taurus Molecular
Cloud ((2)). For the position of YSOs we used Gaia DR3 YSO sample and we
cross-correlated that with a YSO sample by Gabor Marton (in prep.).

YSOs are found mostly in the dense part of the cloud and
they appear evenly distributed.

Around TMC-1 X-ray point sources appear in close proximity to
the dense regions of filaments and along the more dense region
we can see a higher number of the sources.

Data processing

We cross-matched the X-ray sources with YSOs in TMC-1. Also examined
which of the X-ray sources could be YSO candidates based on their hardness
ratio in order to compare them with known YSOs from Gaia. In TMC-1 we
found 63 X-ray point sources, three of them matching with known YSOs. The
spectral energy distributions of these sources show that they have different
stages of star formation. For the classification we used their spectral energy
distribution (SED). We also used submm datas from the Planck Galactic Cold
Cores catalogue to see if there are sources in this region and found three in
the HCL2.

Néra VARGA!, Andrés Péter JOO', L. Viktor TOTH!?

I Edtvds Lorand University, Budapest, Hungary 2 University of Debrecen, Hungary

Magnetic field

For the investigation of the magnetic field we examined the polarized dust
emission. We used Planck all-sky intensity and polarisation maps at 353GHz
and cut out the regions in HCL2 and calculated the magnetic field orienta-
tion. In Fig.1 we can see the magnetic field orientation in HCL2 calculated
from Planck polarisation data. The vectors indicate the direction of the mag-
netic field and the vectors’ length shows the intensity of the magnetic field’s
transverse component to the line of sight. The magnetic field vectors are
aligned, and the configuration of the field appears quite orderly in Fig.1.

The magnetic field lines are parallel to the molecular fila-
ments, suggesting that the magnetic field plays a signif-
icant role in the formation and maintenance of these fila-
ments.

HCL2 Magnetic field orientation on Intensity
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Fig. 1: Magnetic field orientation in HCL2.

Magnetic field with point sources

We analyzed the positions of YSOs compared to the structure of the interstel-
lar medium in TMC1-1. Fig.2 shows the comparison between the structure of
the magnetic field, and its relation to the sources.
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Fig. 2: Magnetic field orientation in TMC-1 with YSOs.

We can see that YSOs are distributed along the same direc-
tion as the polarization vectors, implying that the magnetic
field lines are directing the formation of these objects.

In the future, we want to make correlation analysis to see the re-
lationship between the magnetic field properties and other prop-
erties of the clouds.
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