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It is recently observed that magnetic fields (B-fields) in molecular clouds are quite ordered 
(Li et al. 2009), which implies that B-fields are dynamically important. The consequences 
of strong B-fields on molecular cloud shapes (Li et al. 2013; Tassis et al. 2009) and 
fragmentation (Li et al. 2015) are also observed. Fig. 1 shows NGC 6334 as an example, 
where cloud fields are quite ordered from 10 to 0.01 pc, which shape the cloud 
fragmentations to be elongated and perpendicular to the fields at various scales. A very 
important immediate question is: how can protostellar discs form in this kind of 
environment? Either the gas needs to decouple from the fields or the rotational energy 
(from, e.g., turbulence) has to overcome the magnetic tension force (Fig. 1). Otherwise, 
fragmentation will be again along the rigid field lines as at larger scales and forming 
Keplerian discs is impossible. This is the so called magnetic braking catastrophe for disc 
formation (Li, Krasnopolsky & Shang 2011).  
 
Observational constraints are badly needed to discriminate among many competing 
models (e.g., Li, Krasnopolsky & Shang 2011, Lazarian et al. 2012, Seifried et al. 2012, 
Machida, Inutsuka & Matsumoto 2011). Hull et al. (2013) used CARMA to survey disc 
orientations and local B-field directions at kAU scale and found no correlation. They thus 
concluded to support a turbulent (tangled fields) scenario (Fig. 1 (d)). The argument is that 
ordered-field models (e.g., Fig. 1 (e)) require an alignment between disc short axes and 
local core fields. However, Li et al. (2014) pointed out that, even for ordered-field models, 
the ordered core fields need to gradually, from kAU, transfer to the toroidal disc fields 
(Tomisaka 2011) and thus the field can point to any direction at this transition scale. An 
interferometer resolves this kAU scale can see random field directions depending on which 
positions are probed after flux filtering and thus the result from Hull et al. is ambiguous.   
 
While ALMA is capable to resolve a disc and study disc structures, we need LST to study 
disc formation. The resolution of LST can reach kAU scale at the distance of the Gould 
belt and thus can efficiently map the vicinity fields at 10-kAU scale, which probes the fields 
close enough to the disc to study the formation environment yet far enough to stay away 
from the transition scale.  
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Fig. 1  Magnetic field lines (solid lines) at cloud and stellar disc-formation scales. (a)-(c), 
the grayscale maps, show the observation of NGC 6334 (Li et al. 2015). The ordered field 
morphologies and density structures indicate that the fields are dynamically very important 
above 0.01 pc. (d) & (e), the colored maps, show two typical simulations of disc formation. 
(d) assumes a super-Alfvenic environment (Seifried et al. 2012) while (e) is sub-Alfvenic 
(Machida, Inutsuka & Matsumoto 2011). 


