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            Abstract
The nature of the jets and the role of magnetic fields in gamma-ray bursts (GRBs) remains unclear1,2. In a baryon-dominated jet only weak, tangled fields generated in situ through shocks would be present3. In an alternative model, jets are threaded with large-scale magnetic fields that originate at the central engine and that accelerate and collimate the material4. To distinguish between the models the degree of polarization in early-time emission must be measured; however, previous claims of gamma-ray polarization have been controversial5,6,7,8. Here we report that the early optical emission from GRB 090102 was polarized at 10 ± 1 per cent, indicating the presence of large-scale fields originating in the expanding fireball. If the degree of polarization and its position angle were variable on timescales shorter than our 60-second exposure, then the peak polarization may have been larger than ten per cent.
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                    Figure 1: 
                        RINGO observation of the field of GRB 090102 observed 2009 Jan 2.
                      


Figure 2: 
                        RINGO data for GRB 090102 and calibration sources.
                      


Figure 3: 
                        Monte Carlo simulation using GRB090102 data.
                      


Figure 4: 
                        Competing models of GRB magnetic field structure.
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        Editorial Summary
A magnetic push for GRBs
The nature of γ-ray bursts, the most energetic explosions known in the Universe, is the subject of much debate. One point of controversy is the extent to which magnetic fields — rather than pressure forces generated by baryonic matter — are involved in accelerating the jets of material emitted at relativistic velocities from the expanding fireball. It is difficult to observe magnetic fields at such a distance, but polarization in the early optical emissions from a γ-ray burst would indicate involvement of magnetic forces. Now observations of early emissions from GRB 090102, detected by the Swift satellite on 2 January 2009, reveal extensive polarization, around 10%, indicative of the presence of large-scale magnetic fields.
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