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We have fit 110 candidate TOls with P<2 days
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right on the edge of destruction. For ultra-hot Jupiters (UHJs), the strong- candidates into three groups:
est challenge comes from tides: the closer these massive planets get to
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their stars, the faster the rate of orbital decay, and the eventual fate of A: P_romlsmg cand_lc_lates = \ ,’ S | Emm e
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stars hosting what may be the remnants of tidally disrupted gas giants. - i
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thought to be the fate of WASP-12 b (P=1.09 d), whose orbital period components, with central transit Fuooo| Ml | &l W | W Iﬂ
seems to be decreasing (Patra et al., 2017). Not surprisingly, planets that remove. Model is plotted in red. 5 | E
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may be inspiralling are intrinsically rare, and there are also not many ul- e ‘”“’WM Mmﬁ'!'l”' - ] W 0 AL ]I’l i M'WIM/
tra-hot Jupiters known around bright stars that are easy to monitor from o AL

the ground over the decade+ that is required to determine the rate of or- oo 02 X -0 -0
bital decay. TESS has already provided dozens of candidates ultra-hot Good candidate traits:

Jupiters, many bright, that are good candidates for observing tidal effects. + Qbeam X 108 and gerip X 103 within order of
Unfortunately, ultra-hot Jupiters are accompanied by a high rate of false
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Figure 3. TIC 100100827, good can-

positives. We demonstrate a heuristic method based solely on TESS magthd_e of 1 (i.e., mass ratio is 10, simi- didate for followup. Areti is within zlagt:rfif %;15&129023’ ?sor? : c;?icgl
photometry that can significantly improve planetary recovery for these lar to Jupiter and the Sun) expected range, and both mass ratios _ P- Areft 9 )
massive, tidally-challenged planets, and demonstrate using WASP-18 b, - Arefi pOsitive, less than expected max are consistent with planetary. This is bL_Jt mass ratios 2l _bOth consistent

(TIC 100100827, P = 0.94 d), showing how modeling the out-of-transit + Abeam and Aenip positive WASP-18 b (Ro=13 Re, P=0.94 d). with planetary. This is WASP-77 ADb

phase curve variability can be used to efficiently separate eclipsing bina-
ries from ultra-hot Jupiters.

(Rp=13.6 Re, P=1.36 d).
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phase varlablllty S oL ) Qfgf\%\/ ﬁ% ﬁ : l ) * fop.ipac.caltech.edu/tess/).
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components of phase variability, adapted =~ | '.'___Qogpl_e_t___‘__‘_l\ b I | target pixel files for each sector each target was observed.
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HAT-P-7 b; "planetary” refers to the re- el L ﬁ My 1 i (6): st gl Rl 3. For each target pixel file, we used the mission pipeline's optimal
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orbital phase, ¢ ossasy 1| — -ile.html#lightkurve.targetpixelfile. TessTargetPixel-
Since planets are not self-luminous, their phase curves result from reflect- e i " lle.pipeline mask).
ed/re-emitted instellation, with amplitude Aren related to the ratio of the : PR
y < Figure 2. TIC 1103432, high likelihood of false pos- 4. Detrended light curve using 2nd-order Savitzky-Golay (i.e.,

planet’s total luminosity L, to the host star’s L., where i is the orbital inclina-

, _ _ _ itive. Areri IS Strongly negative, and one mass ratio,
tion, p the planet-to-star radius ratio, and p- the stellar density. (We've as-

e - _ polynomial fit to each point) filter with window size equal to 4 or-
Jbeam, IS high (a false positive signature), though the

bital periods for each target.

Sumed the planet |S d S|ng|e temperature bIaCkbOdy in radiative equﬂlbrlum Other mass ratiO, CIeIIip, |S Consistent W|th planetary
with the host star.) Note that mass ratios are not very precise and order 5. Dropped outliers (20 sigma).
A L Lpsini/2 1 (Rf’)zsmm (16x10°2) p? <p> —4/3 <p*> _z/ssini Ean 1. of magnitude agreement is sought.
T2 L/2 4\a dhay Po 6. Folded all sectors' light curves onto the orbital period and bin 10

points at a time, using the bin median as the datum; per-point
uncertainties initially estimated as median absolute deviation,

As discussed in Loeb and Gaudi (2003), the reflex motion of a planet-hosting with subsequent y%2) re-scaling after model fit.

star results in a small (few ppm) brightening as the star approaches the ob-
server. This is the Doppler, or beaming, component, and its amplitude is C

== 7. Using binned data, fit Mandel-Agol transit model without limb-

Aveam, Where a....is a coefficient of order unity that accounts for the finite ‘ darkening using Levenburg-Marquardt to confirm the reported
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resulting 2 (Fig 5b, right, from Jackson et al. 2012, shows the
different components)

We also include in our model the ellipsoidal variations caused by tidal dis- b

tortions, which cause the star to become slightly ellipsoidal, with an ampli-
tude Aeuip (from Shporer 2017) given by:
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Aetlip & 130k1ip SIni X (R—® M. Myup stellar parameters supplied by the table from the TESS ExoFOP.
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Figure 1. TIC 1003831, ambiguous planet candidate.
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