Searching for GEMS: TOI-5916 b & TOI-6158 b are two Saturn-density planets orbiting M2 dwarfs
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What are GEMS? Methods: Detection & Sampling:

Results: Planetary & Stellar Parameters:

 Giant Exoplanets around M dwarf Stars (GEMS) are a
class of extra-solar planets with radii of about 0.7 to
1.3 times that of Jupiter (or about 8 to 15 times the
radius of the Earth) that orbit M dwarf stars

* M dwarf stars are small, low temperature stars

* Transit Detection via TESS & Ground-Based Sources:
* When exoplanets cross in front of their host star, the resulting dip in brightness
can be detected by instruments like TESS, which we can then compare with other
ground-based telescope sources to further verify

* Through use of our joint-fitting pipeline, and with stellar spectrum
analysis, we were able to derive a set of astrophysical parameters
for both planets as well as their host stars:

Table 1. Summary of Parameters for TOI-5916 b & TOI-6158 b.
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GEMS survey, the larger survey of which this project
IS a part of

NOTE—An albedo of 0 is assumed

Introduction to this Work:

* |nthis work, we confirmed two candidate exoplanet
systems that were first identified by the Transiting
Exoplanet Survey Satellite (TESS) as objects of interest

Conclusion:

* We have confirmed that TOI-5916 b and TOI-6158 b are indeed two
new GEMS exoplanet systems that appear to add to a growing trend

that GEMS systems exhibit Saturn-like densities
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observations
* Their astrophysical parameters were derived through a
Bayesian inference pipeline using Markov Chain Monte
Carlo (MCMC) sampling
* The resulting parameters were then compared to other
GEMS systems as well as some FGK dwarf systems,
allowing us to see where our two systems fit amongst
similar giant exoplanet systems
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 Bayesian Inference via MCMC Sampling (Joint-Fitting):

* Once we have both transit and RV data, we put it through a data pipeline that
derives a set of parameters for each system

* QOur pipeline does this by taking in the observed prior data and outputting a

posterior set of parameters that give us some further insight into our targets
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