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Is the large-scale magnetic field of
T Bootis A too weak to explain LOFAR
radio observations?
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Radial magnetic field strength (G)

Introduction e R —

In 2021, LOFAR radio observations found a signal of strength 8907272 m]Jy in
the direction of the T Bootis system (Turner et al. 2021). The signal was posited 4 - . . .
to arise from interactions between t Bootis A and its exoplanet T Bootis Ab.

We investigate the star-planet interaction theory with a contemporaneous -
magnetic map of T Bootis A, obtained via Zeeman-Doppler imaging. The map S
shows the stellar magnetic field at the time of the signal emission. )

Recognizing the influence of magnetic field geometry and the resulting stellar

wind power on exoplanet radio emission profiles, we have constructed four —4 - g1l s10l B100|
|

three-dimensional magnetohydrodynamic models of the system. L R T T 1 —
Coronal magnetic field in wind model solutions. More field lines are closed for
higher magnetic field strengths. Note: The colour map is scaled for B10, B100.
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The models are driven by the magnetic map data and incorporates coronal
heating and wind propulsion by Alfvén waves energy.
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Alfvén surface (two-lobed structure) and current sheet (grey). The plane of sky and Alfvén surface are

X ( R *) coloured by the local wind velocity. The orbit of the planet T Bodtis Ab is shown in white.
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enhanced magnetic field strength (B10 and B100), and . ]
. , In our models, we find that only the B100 model _
one with an enhanced Alfvén flux (SA10). o ,
. _ (stellar magnetic field scaled by a factor of 100) yields a 102 -
We calculate the flux of wind magnetic energy . . ]
) e radio flux comparable to the LOFAR signal.
entering the magnetosphere of the planet T Bootis Ab, , _ —
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