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ABSTRACT

Magnetic confinement of stellar winds leads to the formation of magnetospheres, which can be
sculpted into centrifugal magnetospheres (CMs) by rotational support of the corotating plasma.
The conditions required for the CMs of magnetic early B-type stars to yield detectable emission
in H o — the principal diagnostic of these structures — are poorly constrained. A key reason is

that no detailed study of the magnetic and rotational evolution of this population has yet been
performed. Using newly determined rotational periods, modern magnetic measurements, and

atmospheric parameters determined via spectroscopic modelling, we have derived fundamental

parameters, dipolar oblique rotator models, and magnetospheric parameters for 56 early B-type

stars. Comparison to magnetic A- and O-type stars shows that the range of surface magnetic
field strength is essentially constant with stellar mass, but that the unsigned surface magnetic
flux increases with mass. Both the surface magnetic dipole strength and the total magnetic

flux decrease with stellar age, with the rate of flux decay apparently increasing with stellar

mass. We find tentative evidence that multipolar magnetic fields may decay more rapidly
than dipoles. Rotational periods increase with stellar age, as expected for a magnetic braking

scenario. Without exception, all stars with Ha emission originating in a CM are (1) rapid

rotators, (2) strongly magnetic, and (3) young, with the latter property consistent with the
observation that magnetic fields and rotation both decrease over time.

Key words: stars: chemically peculiar—stars: early-type —stars: evolution — stars: magnetic
field — stars: massive — stars: rotation.

1L INTRODUCTION both expected and observed for magnetic fields sustained by con-

between magnetic properties and rotational velocities, which are

Approximately 10 per cent of massive stars possess strong surface
magnetic fields (Grunhut, Wade & MiMeS Collaboration 2012b;
Grunhut et al. 2017). These magnetic fields are generally believed
to be fossil fields, as there are no well-established correlations
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temporaneous dynamos in late-type stars with convective exteriors
(e.g. Donati & Landstreet 2009). Fossil fields are globally organized,
exhibit generally simple topologies (predominantly tilted dipoles),
are typically strong (of order 100s of G to 10kG), and are stable
over at least a time span of decades (e.g. Oksala et al. 2012; Shultz
et al. 2018a). These properties are again in contrast to those typical
of the dynamo fields of stars with convective envelopes, which
often exhibit tangled magnetic topologies (e.g. Donati et al. 2008b;
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