
J. Maldonado, G. Micela

INAF - Osservatorio Astronomico di Palermo
Piazza del Parlamento 1, 90134 Palermo, Italy

jesus.maldonado@inaf.it

Table 3. Derived planetary
masses of K2-18b and K2-
18c as a function of the
stellar mass.

Four different datasets of stellar parameters were considered in this work.
These are given in Table 1 while Table 2 provides details on how the stellar
mass and radius are computed. More specifically,
o Column 1 provides the references and indicates whether the values are

computed from spectroscopic and/or photometric data.
o Column 2 gives details on the mass determination: stars used as

calibrators, mass-luminosity relationship, and whether if a calibration of the
mass as a function of spectroscopic measurements (Teff and [Fe/H]) is
provided or not.

o Column 3 provides details on the radius computation: stars used as
calibrators, whether the radius is computed as a function of the stellar
mass, and whether if a calibration of the radius as a function of
spectroscopic measurements is provided or not.

Fig. 2. Position of K2-
18b in the planetary
radius vs planetary
mass diagram. Data
from NASA exoplanets
archive is overplotted
as grey circles.
Different planetary
models are also shown
for comparison.

Fig. 1. Position of K2-18 in
the mass – luminosity (MK)
diagram.

Table 1. Stellar parameters for the star K2-18

In this contribution we show how small uncertainties in the stellar parameters of the host stars might have a significant impact in the determination of the
planetary bulk composition using the star K2-18 as a test case. K2-18 is an early-M dwarf, known to harbour a transiting super-Earth as well as a second non-
transiting planet. We compiled from the literature several datasets of stellar parameters for the host star and computed the masses of the planets using the
available radial velocity data. For planet b, the planetary radius and density were also computed. We find that the smallest published stellar masses and radii
translate into a higher overall planetary density leading to a significantly different composition. We analyse the origin of the differences in the published values
of mass and radius for K2-18 finding that different mass-luminosity relationships can provide significantly different stellar and planetary properties.

Dataset	/	Input Stellar	Mass	 Stellar	Radius
Maldonado	et	al.	(2015),	MA15
Optical	high-resolution	spectra
Teff and	[Fe/H]	from	ratios	of	pseudo	EWs	of	
spectral	features

Stars	with	known	Teff and	[Fe/H] Stars	with	known	interferometric		radius	+	
low-mass	eclipsing	binaries

MK-Mass	relationship	[Henry	&	McCarthy	1993] R	=	f(M)

M	=	f	(Teff,	[Fe/H]) R	=	f	(Teff,	[Fe/H])

Benneke	et	al.	(2017),	BE17
nIR	spectra	
Teff and	[Fe/H]	from	spectroscopic	indexes	and	
molecular	bands

Stars	with	known	parallaxes Fbol from	nIR	spectra	+	photometry	+	
atmosphere	models

MK-Mass	relationship	[Mann	et	al.	2015]
[Delfosse	et	al.	2000]

R	from	Teff and	Fbol

Refined	relationship R	=	f	(Teff,	[Fe/H])

Cloutier	et	al.	(2019),	CL19
2MASS	photometry

Astrometric	Binaries	 Stars	with	known	interferometric	radius	+	
low-mass	eclipsing	binaries

MK-Mass	relationship	[Benedict	et	al.	2016] R	=	f(M)

PHOT
2MASS	photometry

Binaries R	=	f(M)	from	MA15

MK-Mass	relationship	[Henry	&	McCarthy	1993]

We used each stellar radius to derive the radius of planet b. A value of Rp/R* =
5.295% was considered (see BE17). Using the derived radius and the planetary
masses computed before, an estimation of the planetary density was also performed.
The results are provided in Table 4 while the position of the K2-18b planet in the RP vs
mP diagram is shown in Figure 2.

BE17 stellar mass and radius are significantly lower than the rest of estimates. This
translates into a higher overall density for planet K2-18b and places it in a different
position in the RP vs mP diagram (i.e. a different planetary composition) with respect to
the other datasets of stellar parameters, see Figure 2.

Table 4. Derived radius and density of K2-18b as a function of the stellar mass and radius.

HARPS and CARMENES radial velocities were analyzed to derive the stellar masses of
the two planets of the K2-18 system. The planets were modelled using a Keplerian fit
in a sequential way, taking into account a possible radial velocity offset between the
two datasets. The code rvlin was used for the analysis. Table 3 shows how the
planetary masses change when considering the different values of the stellar mass.

Table 2. Details on stellar mass and radius determinations.

It is clear from Table 2
that most of the
differences arise from the
use of different mass-
luminosity relationships.
This can also be shown in
Figure 1 where the
position of the K2-18 star
in several mass-
luminosity relationships is
compared. Nowadays many efforts are being applied to the detection of small planets. However the

characterisation of such planets requires an accurate determination of the host star’s
properties which is not as straightforward as we may think, specially when dealing with
low-mass stars.
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