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SUMMARY RESULTS

Tidal interaction between a star and a close-in exoplanet leads to shrinkage of the WASP-18b
planetary orbit and eventual tidal disruption of the planet. For some of the known Parameter This work Shporer et al. (2019)  Maciejewski et al. (2020)
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exoplanets the expected orbital period variation due to tides is observable over 10 rp/ K. 0.098568 " ¢ og166 0.09716” g 00013 0.09776" g 0027
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years and they are expected to have measurable tidal decay by now. We analyze TESS ; ©) 83 555 *03%1352? 2188 PE;F%E 2404 ﬁ'g%?gf'
data for two targets known to host close-in hot Jupiters: WASP-18 and WASP-4. We ” 0.298740.0203 0.2197% 0.296-+0.034
aim to measure the current limits on tidal decay which will provide new constrains Us 0.1608" 5 sy 0.3127% 0.158" 060
on the modified tidal quality factor Q. . We fit the transit parameters for each target * from Claret (2017).
using all TESS data available and use the updated parameters to fit the mid-transit Table 1. Transit parameters for WASP-18b. Comparison with results from other studies including
times of each individual transit. We use previously published timings with our results Sectors 2 and 3 data from TESS by Shporer et al. (2019) and Maciejewski et al. (2020).
to find the change in period with a quadratic ephemerides model and verify the Transit-timing Residuals Transit-timing Residuals
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* Hot Jupiter with 10 My,,, orbiting a * Smaller hot Jupiter with 1.2 M,,,,. @ "
F6V dwart. * Period of 1.34 days. Figure 1: Transit difference (0-C) against the epoch, counted from the initial reference time for WASP-18b.
. : _ _ a) Complete view of all the transits used in the fit. (b) Zoom of the TESS transits.
Period of 0.94 days. * Discovered by Wilson et al. (2008) (a) Comp ()
* Discovered by Hellier et al. (2009). e (Observed in 3 TESS sectors: As P is indistinguishable from zero at 3o, we obtain a minimum value for Q, at 99.7%
 Observed in 4 TESS sectors: _ 2: August-September 2018 confidence level:| Q. > 8.04 x 10°
— 2+ 3: August-October 2018 — 28+ 29: July-September 2020 ASP-4h
— 29 + 30: August-October 2020 WASP-4
Parameter This work Bouma et al. (2019)
METHODS 1o/ R, 0.15197270000087 015201000058
a/R, 5.4132F 90209 54517005
Transits i (%) 88.131% 5550 89.061 s
. o . Uy 0.3583 70338 0.382%
* Transit analysis with the model from the batman Python code (Kreidberg, 2015). +0:0983 .
* We split the transits in isolated light curves and fit for transit parameters. * fixed value.
e We then use the best fit parameters as initial values with Gaussian priors to fit the Table 2: Transit parameters for WASP-4b. Comparison with results from a previous work with Sector 2
: L e : data from TESS by Bouma et al. (2019).
mid-transit times of each individual transit.
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where T, is the reference transit ephemerides, P is the orbital period, E is the epoch 5 34
. d . . ¢+ TESS ¢+ TESS
number counted from the reference ephemerides and P = dP/dT is the change in ¢ Bouma etal. (2019) 4 Bouma etal, (2019)
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The rate of change of the orbital period can then be related to the star tidal quality
factor Q, by the following expression.

(a) (b)

Figure 2: Transit difference (O-C) against the epoch, counted from the initial reference time for WASP-4b.

27 M q -5 | (a) Complete view of all the transits used in the fit. (b) Zoom of the TESS transits.
Q. = o (ﬁ) (R_) P | P=(-3.121+0.287) x 10710
We obtain an updated value for P and Q,: 0. = (3.49 + 0.38) x 10~°
MCMC Fits
 MCMC analysis with the emcee Python code (Foreman-Mackey et al., 2013)
* First fit for the transit parameters using the phase-folded light curves. CONCLUSIONS

* Fitthe individual transits to find each transit time. * We find strong statistical evidence of orbital decay on WASP-4b at a confidence

* With the mid transit times, we fit for the value of P as well as T, and P. level of 99.7%.
 While tidal interaction is a strong candidate to be causing the infalling, the
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