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https://doi.org/10.22201/ia.14052059p.2023.55.27

A PECULIAR CHEMICAL PATTERN IN THE WASP-160 BINARY SYSTEM

E. Jofré1,2,11, R. Petrucci1,2,11, Y. Gómez Maqueo Chew1, I. Ramı́rez3, C. Saffe4,5,11, E. Martioli6,7, A.
Buccino8,9,11, Martin Mašek10, L. Garćıa2, E. Canul1, and M. Gómez2,11

Observations suggest that the components of
binary systems form coevally from the same
molecular cloud and share the initial chem-
ical composition (e.g., Hawkins et al. 2020).
Hence, wide binary stars with similar compo-
nents (difference in effective temperature ∼<
300 K and difference in surface gravity ∼< 0.2
dex.) hosting planets provide a unique op-
portunity for exploring the star-planet chem-
ical link (e.g., Meléndez et al. 2009; Saffe et
al. 2016, 2017). To date, only five wide bi-
naries with planets around one component
have been previously studied in the literature
(see e.g., Ramı́rez et al. 2019, and references
therein). Here we expand the small sample
of well-studied planet-hosting binary stars by
presenting the chemical abundance pattern of
the WASP-160 binary system.

From high-quality Gemini-GRACES spectra, we
derived precise stellar atmospheric parameters (ef-
fective temperature, surface gravity, metallicity) and
chemical abundances of 20 elements using a strictly
differential analysis as is detailed in Ramı́rez et al.
(2015). In Figure 1 we show differential abundances
∆[X/H] (B relative to A) versus the 50% conden-
sation temperatures (Tc) from Lodders (2003). We
note that WASP-160B (which hosts a transiting gas-
giant planet) is almost systematically depleted in
volatiles (Tc ∼< 900 K) and enhanced in refracto-
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Fig. 1. Differential abundances of WASP-160B rela-
tive to WASP-160A versus Tc. The solid black lines is
the weighted linear least-squares fit to all the elements.
The horizontal dotted red and blue lines represent the
weighted average of the volatile and refractory elements,
respectively. The dashed line corresponds to identical
composition.

ries (Tc > 900 K) relative to its stellar companion
(WASP-160A; for which no planets have been de-
tected to date). Interestingly, a similar anomalous
chemical pattern has been previously reported only
in the binary WASP-94AB, where each star hosts a
hot Jupiter planet (Teske et al. 2016).

The depletion of volatiles could be explained by
the formation of the observed Saturn-mass planet
around WASP-160B if we assume the present-day
convective zone of the host star, but additional plan-
ets (∼5-12 MJup) are required when adopting larger
convective envelopes. On the other hand, the differ-
ence in refractories could be explained by (i) the for-
mation of rocky bodies around WASP-160A or (ii)
the late accretion of at least ∼6 M⊕ of planet-like
material by WASP-160B.
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