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TOI-1431b/MASCARA-5b: An Ultra-hot Jupiter Orbiting One
of the Hottest & Brightest Known Exoplanet Host Stars

Brett Addison'-*, Emil Knudstrup?, Ian Wong?, Guillaume Hebrard?*, Patrick Dorval®, Ignas Snellen®, Simon Albrecht?, Aaron Bello-Arufe®, Jose-Manuel Almenara’,
Isabelle Boisse®, Xavier Bonfils’, and +62 additional co-authors

Analysis & Results

Introduction

TOI-14316/MASCARA-5b is an ultra-hot Jupiter on a ~2.65d
orbit [1]. Ultra-hot Jupiters are the hottest and most irradiated
planets known with dayside temperatures > 2200K [2]. This planet
was detected by the Multi-site All-Sky CAmeRA (MASCARA, [3])
between 2015 - 2018 and later by TESS [4] between Aug. & Oct.
2019 in Sectors 15 & 16.

* Radial velocities: SONG, SOPHIE, FIES, NRES, and EXPRES.
K =294.1+ 1.1 m/s, precise RV orbit!

* Planet parameters from photometry + RVs in Allesfitter [5]:
e Mass: Mp=3.14+0.19 M,
* Radius: Rp=1.51+0.06 R; (16.9 + 0.7 Rg)
* Bulk density: pp=1.2£0.2 cgs

» Stellar parameters from Simbad & SED fit in EXOFASTvV2 [6]:
* Vmag ~ 8.1, bright!
e Age: 0.29532 Gyr, young!
o T = 76907320 K, one of the hottest host stars (Fig. 1)!
« M, =190*33IMy and R, = 1.92 + 0.07R
*  Spectral type: Am (kASmF2 [7]), usually in tight binaries.
* vsini ~ 6 km/s, very slow rotator!

TESS photometry reveals the planet's thermal emissions from the
full phase curve and secondary eclipse (Fig. 2), providing its
dayside and nightside temperature as Tqay=2983+68K and
Thign=2556+65K,, respectively. The nightside temperature is the
second hottest ever measured (Fig. 3a)! The low day/night
temperature contrast (~400K) suggests very efficient heat transport
between the dayside and nightside hemispheres (Fig. 3b).
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Fig. 3: a) Planet equilibrium vs nightside temperatures, comparing TOI-1431b to other hot and ultra-hot Jupiters. b)
Planet equilibrium temperatures vs atmospheric recirculation efficiencies for the same sample of planets in a). ¢) Host
star brightness in Jmag vs atmospheric scale heights of hot Jupiters, showing TOI-1431b orbits one of the brightest hosts.
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Conclusions

(https://youtu.be/CO6r7676gR4).
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