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5 8 ALMA reveals a collision between protostellar outflows in BHR 71

Luis A. Zapata'!, Manuel Ferniandez-Lépez?, Luis F. Rodriguez!, Guido Garay>, Satoko Takahashi®,

Chin-Fei Lee®’, and Antonio Hernandez-Gémez!-°
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Figure 2. ALMA 2CO(2-1) intensity-weighted velocity (moment one) (color-scale), 12CO(2-1) integrated
intensity (black contours), and 1.3 mm continuum (grey contours) images of BHR 71. The half-power
synthesized beam size is shown in the bottom left corner. The radial velocity scale-bar is shown in the right.
The black contours are starting from 10% to 80% in steps of 10% of the intensity peak. The CO intensity
peak is 13.9 Jy Beam™' Km s~!. The grey contours are starting from 2% to 90% in steps of 2% of the
intensity peak. The 1.3 mm continuum intensity peak is 0.4 Jy Beam™!.
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Figure 3. ALMA 2CO(2-1) intensity-weighted square root velocity (moment two) (color-scale), 2CO(2-1)
integrated intensity (black contours), and 1.3 mm continuum (brown contours) images of BHR 71. The
half-power synthesized beam size is shown in the bottom left corner. The radial velocity scale-bar is shown
in the right. The black contours are starting from 10% to 80% in steps of 10% of the intensity peak. The
CO intensity peak is 13.9 Jy Beam ™! Km s~!. The brown contours are starting from 2% to 90% in steps of
2% of the intensity peak. The 1.3 mm continuum intensity peak is 0.4 Jy Beam™!.
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On the origin of magnetic fields in stars
James Wurster!', Matthew R Bate! and Daniel J Price?
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Figure 1. Evolution of the magnetic field strength against maximum den-
sity, which is a proxy for time. The vertical grey line indicates the formation
density of the stellar core, and the black circles are placed 6 months after
the formation of the stellar core for each model (i.e. dtsc = 0.5 yr). For
both models, the maximum density is coincident with the centre of the sys-
tem (i.. pmax = Pcen)- In the ideal MHD model, the maximum and central
magnetic field strength are the same for the entire simulation. In the non-
ideal MHD model, the central and maximum magnetic field strengths are
no longer coincident near the end of the first core phase, and at stellar core
formation, are a few orders of magnitude lower than the values in the ideal
MHD model.
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Figure 2. Density (top) and magnetic field strength (bottom) slices through
the first hydrostatic core perpendicular to the rotation axis for the ideal (left)
and non-ideal (right) MHD models once the maximum density has reached
pmax = 1078 gecm ™3 (near the end of the first core phase). The initial mag-
netic field strength in both models is five times the critical mass-to-flux ra-
tio. The density slices are qualitatively similar. The magnetic field strength
follows the density profile in the ideal MHD model, while the maximum
magnetic field strength in the non-ideal MHD model is in a structured torus
at 1-3 au from the centre of the core.
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1 Figure 3. The mass-to-flux ratio in units of the critical value as a function
| of radius at six different epochs for the ideal (top) and non-ideal (bottom)

MHD models. The horizontal grey line represents the initial mass-to-flux
ratio, po = 5. Att = 0, u(r) = po = 5 at r = Rc. The non-ideal MHD
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processes diffuse the magnetic field even by pmax ~ 10710 g cm—3, yield-
ing finon-ideal () > Mideal (7). There is significant diffusion of the magnetic
field for » < 10 au in the non-ideal MHD model.
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Hall effect-driven formation of gravitationally unstable discs in magnetized molecular

cloud cores

James Wurster!, Matthew R Bate'! and Daniel J Price?
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K DEEER MO-4)L Figure 3. Azimuthally averaged single-fluid and ion velocities within 20°
WimZDO< . of the midplane at pmax ~ 1077 g cm—3 for models Gy~ (top) and <1+7
(bottom). The gas is rotating at sub-Keplerian velocities. The ions are ro-
tating slower than the bulk rotational flow in (-, decreasing the magnetic

k) braking and promoting disc formation.
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