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AbstractMillisecond Pulsars:Decoding MagnetospheresbyShauna Michele SallmenDoctor of Philosophy in AstronomyUniversity of California at BerkeleyProfessor Donald C. Backer, ChairA hollow-cone model explains the pulse pro�le morphology and polarization prop-erties of long-period (1 second) pulsars. The radio emission originates in the open-�eldline region above the polar cap, which is larger in millisecond pulsars. The emission inthese rapidly rotating objects may occur at altitudes which rotate at a speed closer tothat of light. Relativistic e�ects and magnetic �eld distortions may therefore be moreimportant. Pulse pro�le studies of millisecond pulsars indicate that the long-periodpulsar classi�cation system fails to account for the properties of these objects.Multi-frequency polarization observations with high temporal resolution are pre-sented for several millisecond pulsars. Secure classi�cation of the pulse pro�le mor-phology remains elusive for many objects. Pulse components are narrower than ex-pected, and the spectral behaviour makes core and cone component identi�cationuncertain. The fractional polarization of these objects remains relatively constantwith frequency, in contrast to the behaviour of slow pulsars. The polarization posi-tion angle curves are similar at all frequencies, suggesting that they are geometric inorigin. Their small slopes can be reconciled with the results for long-period pulsarsby a simple period-scaling of the pulsar magnetosphere. Long-term variations in theintensity and polarization pro�les are observed; polarization variations are seen morefrequently in millisecond pulsars than in slow pulsars.Single pulses studies of normal pulsars revealed the phenomenon of microstructure- radio emission on very short time scales. This modulation may be due to either anangular or a temporal e�ect. In the former case, it would be expected to scale with



vi Abstractpulse period. Giant pulses in the Crab pulsar dominate the emission at some radiofrequencies. Simultaneous dual-frequency observations of these pulses reveal that theemission mechanism must be broadband. Both temporal and angular models canaccount for the modulation. Giant pulses are also seen in PSR B1937+21. Theseare unexpectedly delayed relative to the average pulse peaks, and are di�cult toexplain in an angular model. Single-pulse observations of PSR B1534+12 also revealno evidence for microstructure which scales with pulse period, although an angularbeaming origin for the intensity modulation cannot be ruled out.
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