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            Abstract
The Crab pulsar was discovered1 by the occasional exceptionally bright radio pulses it emits, subsequently dubbed â€˜giantâ€™ pulses. Only two other pulsars are known to emit giant pulses2,3. There is no satisfactory explanation for the occurrence of giant pulses, nor is there a complete theory of the pulsar emission mechanism in general. Competing models for the radio emission mechanism can be distinguished by the temporal structure of their coherent emission. Here we report the discovery of isolated, highly polarized, two-nanosecond subpulses within the giant radio pulses from the Crab pulsar. The plasma structures responsible for these emissions must be smaller than one metre in size, making them by far the smallest objects ever detected and resolved outside the Solar System, and the brightest transient radio sources in the sky. Only one of the current modelsâ€”the collapse of plasma-turbulent wave packets in the pulsar magnetosphereâ€”can account for the nanopulses we observe.
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                    Figure 1: A sequence of dedispersed Crab giant pulses.[image: ]


Figure 2: Intensity, polarization and time structure of nanopulses.[image: ]
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