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ABSTRACT
Sirius has always attracted a lot of scienti�c interest, especially after the discovery of a
companion white dwarf at the end of the 19th century. Very early on, the existence of a potential
third body was put forward to explain some of the observed properties of the system. We present
new coronagraphic observations obtained with VLT/SPHERE (Very Large Telescope/Spectro-
Polarimetric High-contrast Exoplanet REsearch) that explore, for the very �rst time, the
innermost regions of the system down to 0.2 arcsec(0.5 au) from Sirius A. Our observations
cover the near-infrared from 0.95 to 2.3µm and they offer the best on-sky contrast ever reached
at these angular separations. After detailing the steps of our SPHERE/IRDIFS data analysis,
we present a robust method to derive detection limits for multispectral data from high-contrast
imagers and spectrographs. In terms of raw performance, we report contrasts of 14.3 mag
at 0.2 arcsec,�16.3 mag in the 0.4–1.0 arcsec range and down to 19 mag at 3.7 arcsec.
In physical units, our observations are sensitive to giant planets down to 11MJup at 0.5 au,
6–7MJup in the 1–2 au range and�4 MJup at 10 au. Despite the exceptional sensitivity of our
observations, we do not report the detection of additional companions around Sirius A. Using
a Monte Carlo orbital analysis, we show that we can reject, with about 50 per cent probability,
the existence of an 8MJup planet orbiting at 1 au.

Key words: methods: data analysis – techniques: high angular resolution – stars: individual:
Sirius A – planetary systems.

1 INTRODUCTION

As the brightest star in the sky, Sirius has attracted the attention of
humanity since prehistoric times. After the discovery of a second
component in the Sirius system in 1862 (Bond1862), 18 years
after its theoretical prediction (Bessel1844), the system has been
extensively monitored using various observing techniques.

In addition to the discovery of Sirius B as a white dwarf com-
panion, there are particularities of the Sirius system that continue to
generate much scienti�c interest. Sirius A and B form a close binary
system, with a 50 year period (van den Bos1960), on an elliptical
orbit (e = 0.59) that brings Sirius B closer to Sirius A (8 au) than
Saturn from the Sun. Sirius A is known to have the earliest spectral
type amongst white dwarf companions (Holberg et al.2013), and
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Sirius B has one of the highest known masses for a white dwarf
(Gatewood & Gatewood1978).

Ancient Greek and Chinese records also suggest that the colour
of Sirius may have changed within historical times (Gry & Bonnet-
Bidaud1990). One of the possible scenarios put forward to explain
this change in colour is related to a transient reddening of Sirius
caused by matter ejected by tidal interaction with a potential third
body (Bonnet-Bidaud & Gry1991). Irregularities in the orbital
motion of Sirius B were detected very early on suggesting the
existence of a third component in the system. Detection of possible
visual companions (e.g. Baize1931) and of a 6.3-year periodicity
perturbation in the orbit of the Sirius A–B system (Benest & Duvent
1995) has fed hopes of detecting a low-mass companion in the
system. In particular, the periodic perturbation reported by Benest
& Duvent (1995) led them to predict the existence of a companion
of maximum mass�50MJup orbiting Sirius A at less than 3 arcsec
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