Structure and evolution of the tidally heated hot-Jupiter KELT-9b
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ASSUMPTIONS:

1) outer P-T profile
above "Ptop" follows
solution for

- Piop ~ 1 GPa Tint=1800-2000 K

if) interior P-T profile
below "Ppottom" follows

The ultra-hot Jupiter KELT-9b is observed to have a strong intrinsic heat radiative atmosphere [5,6] radiative atmosphere
flux characterized by Ttint ~ 2400 +/- 800 K [1], and to be on a polar orbit
around its parent star. Obliquity tidal heating can explain the observed high
luminosity [1] suggesting parallel stellar and planetary rotation axes. Here,
we investigate the possible thermal evolution and internal structure of
KELT-9b. We find that its large radius of 1.9 RE at a cooling time of 0.3-0.6
Gyrs requires a strong extra heat source with flat radius-evolution at
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present, consistent with obliquity tidal heating. However, adjusting the bulk . /Pbot ~ 100 GPa g(())(())l Ed'abat for Tint ~
metallicity to the observed planet radius requires that its interior follows a RESULT:
significantly colder adiabat characterized by Tint ~500 K. Merging both D~ 1 .GPa
branches yields a tidal heat deposition zone at ~1 GPa and ~0.8 Rp, and ~ 130,000 K ~ 110,000 K top

Pbottom ~ 1Mbar

consequently alow static Love numberk2 < 0.1 [2]. (near maximum of static
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