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Abstract:

SWEET-Cat (Stars With ExoplanETs Catalogue) provides
precise and homogeneous stellar parameters for planet-host
stars, enabling robust statistical studies of exoplanetary
systems. Here we present a significant update to the
catalogue, increasing the number of stars with homogeneous
spectroscopic parameters to over 1100.

Using this improved dataset, we revisit the planetary mass-
radius relation by combining SWEET-Cat stellar properties with
up-to-date exoplanet parameters.

The results clearly reveal two distinct regimes: a rising trend
of radius with mass for low-mass planets, and a nearly flat
relation for giant planets, with a transition occurring at
approximately 150 Earth masses. This is consistent with
previous studies but we benefit from reduced scatter and
Improved parameter precision enabled by homogeneous
stellar characterization.

For giant planets, we explore the dependence of planetary
radii on equilibrium temperature, confirming a strong positive
correlation. After accounting for this effect, we revisit the
radius anomaly and find a significant correlation with host star
metallicity, supporting the idea that stellar composition plays
a key role in shaping planetary structure.

This work highlights the importance of homogeneous stellar
parameters for uncovering and refining key trends in
exoplanet populations, demonstrating that improved stellar
characterization directly translates into clearer insights into
planet formation and evolution.

What??

What are you
talking about?

Indead! They are collecting high quallty spectral data,
but the number of stars with known planets continue to
grow fast, and It Is very difficult to keep up with the
recent discaverles. But It seems ta be the largest set of
hamageneous stellar parameters that astranomers can
use nowadays to study exoplanets.

Can you imagine?
Do you think there
might he other cats
in these far away
exoplanets?

They have several parameters for the stars,
including stellar masses and radius, on top of the
typical spectroscopic stellar parameters. And it says
here that they are working to have more
parameters like rotation and chemical abundances
that could be important to find more interesting
connections hetween the stars and their planets.

A Portal for Homogeneous Planet Host Characterization

Did yvou know about this?

Astronomers have
presented
a sweet cat and made it

: available for other

astronomers?

736
of

Apparantly they have complled spectroscaplc stellar
parameters for stars with planets, and made an online
CATalogue. This was arlginally presanted 10 years ago,
and now they list nearly 4000 stars with planets, for
which abaut 25% have homogeneous parameters.

wWow!!
That seems like
a lot of work!

wow!!! | never thought about that... Maybe we can check this
catalogue and see what stars and planets were already discovered.
Here is the link: http://sweetcat.iastro.pt/. Apparently they have a
way to get the planet properties from different exoplanet
databases. And with homogeneous parameters they probably can
get better general characterization for these exoplanets.

Indeed, it seems the same astronomers
have already found some statistical
correlations which are very interesting
and can constrain the theories of planet
formation and evolution, and this
knowledge is for sure fundamental to
understand how cats appear on the
universe in the first place.

Figure 1: The planetary mass - radius relation for planets
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Figure 3: Left Panel: Radius anomaly with equilibrium temperature trend corrected versus the metallicity of the host star [Fe/H].

Figure 2: The radius anomaly vs. the equilibrium temperature for the
Right Panel: Same as left panel but using parameters directly listed in the NASA exoplanet archive.

The planet radius and equilibrium temperature for the 159 massive
exoplanets (0.5M) < mass < 10MJ ) with homogeneous high precision
[Fe/H]. The line is the best fit of a power law. The line is the best fit of
a power law.

Key Results:

Two distinct mass-radius regimes identified, with a transition at ~150 M®;

Giant planet radii strongly correlate with equilibrium temperature;

Radius anomaly shows a clear dependence on host star metallicity;
Homogeneous stellar parameters reduce scatter and strengthen observed trends;
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