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            Abstract
The formation of molecular clouds, which serve as stellar nurseries in galaxies, is poorly understood. A class of cloud formation models suggests that a large-scale galactic magnetic field is irrelevant at the scale of individual clouds, because the turbulence and rotation of a cloud may randomize the orientation of its magnetic field1,2. Alternatively, galactic fields could be strong enough to impose their direction upon individual clouds3,4, thereby regulating cloud accumulation and fragmentation5, and affecting the rate and efficiency of star formation6. Our location in the disk of the Galaxy makes an assessment of the situation difficult. Here we report observations of the magnetic field orientation of six giant molecular cloud complexes in the nearby, almost face-on, galaxy M33. The fields are aligned with the spiral arms, suggesting that the large-scale field in M33 anchors the clouds.
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                    Figure 1: 
                        The optical spiral arms and the locations of the six most massive GMCs in M33.
                      


Figure 2: 
                        CO (2â€“1) maps and polarization vectors.
                      


Figure 3: 
                        Distribution of the CO polarization-arm offsets.
                      


Figure 4: 
                        Likelihood of obtaining simulated angle dispersions 
                        Î£
                         and offsets 
                        Î”
                         of CO polarization within the observed 90% confidence intervals.
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        Editorial Summary
Magnetic component in star formation
Many mechanisms have been proposed to explain galactic star formation, thought to occur mainly in interstellar molecular clouds that are rich in dust and gas. Some cloud-formation models suggest that a large-scale galactic magnetic field is irrelevant at the scale of individual clouds; others say that galactic fields are strong enough to impose their direction on individual clouds. Using the Submillimeter Array at Mauna Kea in Hawaii, Hua-bai Li and Thomas Henning have observed magnetic fields from the M33 galaxy in the constellation Triangulum, our nearest face-on galaxy with pronounced optical spiral arms. They find six giant molecular cloud complexes, all aligned with the spiral arms, suggesting that the large-scale field in M33 anchors the clouds.
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