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ABSTRACT

We report the discovery by the WASP transit survey of two neyhlly irradiated giant planets. WASP-64 b is slightly moragsive
(1.271+ 0.068 My,p) and larger (271+ 0.039R;,p) than Jupiter, and is in very-shos &€ 0.02648+ 0.00024 AU,P = 1.5732918+
0.0000015 days) circular orbit aroundva=12.3 G7-type dwarf (D04 + 0.028 My, 1.058+ 0.025R,, Ter= 5500+ 150 K). Its size

is typical of hot Jupiters with similar masses. WASP-72b &ls® a mass a bit higher than Jupiter’%@ligjggg Mjup) and orbits
very close (003708« 0.00050 AU,P = 2.2167421+ 0.0000081 days) to a bright/&9.6) and moderately evolved F7-type star
(1.386+ 0.055M,, 1.98+ 0.24 R,, Ter= 6250+ 100 K). Despite its extreme irradiation 6.5 x 10° ergs* cm2), WASP-72b has a
moderate size (27+0.20R,,) that could suggest a significant enrichment in heavy elésndlevertheless, the errors on its physical
parameters are still too high to draw any strong inferencitgsanternal structure or its possible peculiarity.

Key words. stars: planetary systems - star: individual: WASP-64 - étaividual: WASP-72 - techniques: photometric - techragu
radial velocities - techniques: spectroscopic

1. Introduction photometric and spectroscopic time-series. Finally, veeuls
) _our results in Sect. 4.

The booming study of exoplanets allow us to assess the diver-

sity of the planetary systems of the Milky Way and to put o .

own solar system in perspective. Notably, ground-baser!;inraué' Observations

surveys targeting relatively brigh¥(< 13) stars are detecting 2.1. WASP transit detection photometry

at an increasing rate short-period giant planets amenable f
thorough characterization (orbit, structure, atmosphénanks The stars 1SWASPJ064427.63-325130.4 (WASP\6412.3,

to the brightness of their host star, the favorable platetsize K=11.0) and 1SWASPJ024409.60-301008.5 (WASP-72;

ratio and their high stellar irradiation (e.g. Winn 2010)tWits V=10.1, K=9.6) were observed by the Southern station of

very high detectionficiency, the WASP transit survey (Pollaccdhe WASP survey (Hellier et al. 2011) between 2006 Oct
etal. 2006) is one of the most productive projects in thataiom 11 and 2010 Mar 12 and between 2006 Aug 11 and 2007

In this context, we report here the detection by WASP %SC 31, respectively. The 17981 and 6500 pipeline-processe

two new giant planets, WASP-64b and WASP-72b, transit otometric measurements were detrended and searched for

relatively bright Southern stars. Section 2 presents thesa Tansits using the methods described by Collier-Camerai. et

discove?/y pr?otometry, and high-precision F1?0IIow-up obser .(2005).' The selection process (CoI_Ile.r-Camerpn et al. 2007

tions obtained from La Silla ESO Observatory (Chile) by thigentified WASP-72 as a high priority candidate showing
eriodic low-amplitude (2-3 mmag) transit-like signature

TRAPPIST andEuler telescopes to confirm the transits andf® . L T
planetary nature of both objects and to determine precibely ggaaﬁ)ser\l/(\?i?hog ngrluz ddgg/sl' g%r, \é\gip\;ﬁé S;T;!)a:jgt?agfé%“knot
systems parameters. In Sect. 3, we present the spectrostpi only on the target itself but also on a brighter star at 28",

termination of the stellar properties and the derivatiothefsys-
. : 1SWASPJ064429.53-325129.5 (TYC7091-1288M=12.3,
tems parameters through a combined analysis of the folipw ~11.0). Fig. 1 presents for TYC7091-1288-1 and WASP-64

the WASP photometry folded on the deduced transit ephemeris
Send gprint requests tomichael.gillon@ulg.ac.be Fig. 2 does the same fpr WASP'7_2- .
* The photometric time-series used in this work are only atx A search for periodic modulation was applied to the photom-

in electronic form at the CDS via anonymous ftp to cdsartrasgg.fr - etry of WASP-72, using for this purpose the method described
(130.79.128.5) or via httpicdsweb.u-strasbg/agi-bin/qcat?JA+A/ in Maxted et al. (2011). No periodic signal was found down
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to the mmag amplitude. We did not perform such a search fibansit light curves led to an eclipse depth and shape cobigat
TYC7091-1288-1 and WASP-64, as these two stars are blendtéth the transit of a giant planet in front of a solar-typers@ur
together at the spatial resolution of the WASP instrumesé (snext action was to observe a third transit with TRAPPISTS thi
below). Still, a Lomb-Scargle periodogram analysis oftthéio- time in theV filter to assess the chromaticity of the transit depth
tometric time-series did not reveal any significant poweress. (Fig. 4, third light curve from the top). The analysis of thee r
sulting light curve led to a transit depth consistent with tme
measured in the+zfilter, as expected for a transiting planet. We
then observed amccultationwindow in thez -band on 2011 Apr
2.2.1. WASP-64 30. We could not detect any eclipse in the resulting photdmet

. ) time-series (Fig. 5), which was again consistent with tiaa-tr
WASP-64 is at 28" West from TYC7091-1288-1, close enougg]ting planet scenario. At this stage, we began our speipis
to have most of its point-spread function (PSF) enclosed fgjjow-up of WASP-64 that confirmed the solar-type nature of

the smallest of the WASP photometry extraction apertur@s (\aSP-64 and the planetary nature of its eclipsing companion
dius=34", see Fig. 3). Both objects have an entry in the WASRge Sec. 2.3).

database, because it is based on an input catalogue of star po
sitions. Still, the WASP light curve obtained with an apegtu
centered on WASP-64 is of poorer quality (see Fig. 1), beza
the centering algorithm does not work optimally when thera i
bright object d¢f-centre in the aperture or just outside of it, whil
significant levels of red noise are brought by PSF variatidhis

explains why the transit was first detected from the photoyne

centered on TYC7091-1288-1. Having both stars nearlyljota ight curves are shown in Fig. 4. The transit of 2011 Oct 19 was

enclosed in the smallest apertures for both centeringepted also observed in the Gunilter with the EulerCam CCD cam-

us to decide from the WASP photometry alone if the eclipse si ) . .
nal detected by WASP was originating from one or the oth%a at the 1.2-nfeuler Telescope at La Silla Observatory. This

2.2. Follow-up photometry

Once the planetary nature of WASP-64 b was confirmed, we
observed seven more of its transits with TRAPPIST, using the
ut?Iue-bIocking filteld that has a transmittanc®0% from 500 nm

to beyond 1000 nm. The goal of using this very wide red filter
§s to maximize the signal-to-noise ratio/k§ while minimizing

he influence of moonlight pollution, fierential extinction and
%tellar limb-darkening on the transit light curves. Theuttisg

i

star, so our first follow-up action was to measure on 2011 0an trogen-cooled camera has a4tk E2V CCD with a 15x 15

. : : , : Teld of view (scale-0.23"/pixel). Here too, a defocus was ap-
a transit at a better spatial resolution with the roboticrb@ele- : L I
scope TRAPPISTI(Rgnsiting Planets andPlanetesmalsSmall plied to the telescope to optimize the observatifiitiency and

Telescope; Gillon et al. 2011, Jehin et al. 2011) located & Eﬁinimize pixel-to-pixel &ects, while flat-field &ects were fur-
a

X . . er reduced by keeping the stars on the same pixels, thanks t
La Silla Observatory in the Atacama Desert, Chile. TRAPPIS ‘software guiding’ system similar to the one of TRAPPIST

(Lendl et al. 2012). The reduction was similar to that perfed
n TRAPPIST data. The resulting light curve is also shown in
ig. 4.

is equipped with a thermoelectrically-cooled RK CCD hav-
ing a pixel scale of 0.65” that translates into a k22’ field of
view. Differential photometry was obtained with TRAPPIST fog
both stars on the night of 2011 Jan 20, corresponding to aitran
window as derived from WASP data. These observations were
obtained with the telescope focused and through a speciad* 2 2 2 \WwaSP-72
filter that has a transmittanc®0% from 750 nm to beyond 1100
nnfl. The positions of the stars on the chip were maintained We monitored for WASP-72 five transits with TRAPPIST (see
within a few pixels over the course of the run, thanks to at*sofTable 1 and Fig. 6), two partial and two full transits in the z
ware guiding’ system deriving regularly an astrometriagioh filter and one full transit in the blue-blocking filter. Fortthree
for the most recently acquired image and sending pointimg caransits observed in 2011, the telescope was defocused@’to
rections to the mount if needed. After a standard pre-réoiuct A first partial transit was observed in 2011 Jan 21 in thez
(bias, dark, flatfield correction), the stellar fluxes wergranted filter at high airmass, confirming the low-amplitude eclipse
from the images using tHERAF /DAOPHOT aperture photometry detected by WASP (Fig. 6, first light curve from the top). The
software (Stetson, 1987). Several sets of reduction paesmenext season, a full transit was observed on 2011 Oct 25 in the
were tested, and we kept the one giving the most precise phéue-blocking filter. A technical problem damaged thesadat
tometry for the stars of similar brightness as the targeter®d shutter problem led to a scatter twice higher than expedted.
careful selection of a set of 22 reference starfedéntial pho- 2011, a partial transit was also observed inlthez filter on Dec
tometry was then obtained. This reduction procedure was als In 2012, two new full transits were observed with TRAPPIST
applied for the subsequent TRAPPIST runs. in thel + zfilter. For these two last runs, the telescope was kept
This first TRAPPIST run resulted in a flat light curve foifocused to minimize thefiects of a focus drift problem with an
TYC7091-1288-1, while the light curve for WASP-64 showedmplitude stronger for out-of-focus observations. We dile s
a clear transit-like structure (Fig. 3), identifying thus\8P-64 investigating the origin of this technical problem. Twortsits
as the source of the transit signal. A second (partial) iravess of WASP-72 were also observed wittuler on 2011 Nov 26
observed in thé + z filter on 2011 Feb 22 to better constrairand 2012 Nov 16, with the same strategy than for WASP-64. For
the shape of the eclipse (Fig. 4, second light curve fromdpg t the secondEuler transit, a crash of the tracking system led to
As for the following WASP-64 transits, the telescope waedefsignificant shifts of the stars on the detectors (up to 50Igjxe
cused to~3" to improve the duty cycle and average the pixelgiving rise to significant systematidfects in the dferential
to-pixel efects. A global analysis of the two first TRAPPISTphotometry (see Fig. 6)

! httpy/www.astrodon.corproductgfiltersnear-infrared Table 1 presents a summary of the follow-up photometric

2 IRAF is distributed by the National Optical Astronomyiime-series obtained for WASP-64 and WASP-72
Observatory, which is operated by the Association of Ursities ’

for Research in Astronomy, Inc., under cooperative agre¢mih the
National Science Foundation. 3 httpy/www.astrodon.corproductgiltersexoplanet
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Fig. 3. 280"x280” TRAPPISTI + zimage centered on TYC7091-1288-1. North is up and EasttisTiaé three concentric circles
indicate the three photometry extraction apertures usttkeiiVASP pipeline. WASP-64 is the closest star to the rigftYoa€7091-
1288-1. For both stars, the light curve obtained by TRAPRIB2011 Jan 20 is shown (cyaanbinned, blackbinned per intervals

of 0.005d).
Target Night Telescope Filter N Texp  Baseline function Eclipse
(s) nature
WASP-64 2011 Jan 20-21 TRAPPIST | +z 792 8 p(t?) + o transit
WASP-64 2011 Feb 22-23 TRAPPIST | +2z 296 20 p(t?) transit
WASP-64 2011 Apr 4-5 TRAPPIST V 364 30 p(t?) transit
WASP-64 2011 Apr30-May1l TRAPPIST Z 202 40 p(t?) occultation
WASP-64 2011 Oct 19-20 TRAPPIST BB 578 15 p(t?) transit
WASP-64 2011 Oct 19-20 Euler Gunny 159 60 p(t?) transit
WASP-64 2011 Oct 30-31 TRAPPIST BB 533 15 p(t?) transit
WASP-64 2011 Nov 21-22 TRAPPIST BB 512 15 p(t?) + o transit
WASP-64 2011 Nov 29-30 TRAPPIST BB 611 15 p(t?) transit
WASP-64 2011 Dec 10-11 TRAPPIST BB 642 15 p(t?) + o transit
WASP-64 2011 Dec 21-22 TRAPPIST BB 566 15 p(t?) + o transit
WASP-64 2012 Jan 12-13 TRAPPIST BB 578 15 p(t?) transit
WASP-72 2011 Jan 21-22 TRAPPIST | +z 707 8 p(t?) transit
WASP-72 2011 Oct 25-26 TRAPPIST BB 2042 4 p(t?) + o transit
WASP-72 2011 Nov 25-26 Euler Gunny 294 40 p(t?) + p(a?) transit
WASP-72 2011 Dec 4-5 TRAPPIST I+z 892 10 p(t2) + 0 transit
WASP-72 2012 Nov 16-17 TRAPPIST | +2z 1344 6 p(t?) + o transit
WASP-72 2012 Nov 16-17 Euler Gunny 217 70 p(t? + xy!) + 0 transit
WASP-72 2012 Dec 6-7 TRAPPIST | +2z 1197 6 p(t?) + o transit

Table 1. Summary of follow-up photometry obtained for WASP-64 and $#A72.N= number of measuremeni&y, = exposure
time. BB = blue-blocking filter. The baseline functions are the anedytfunctions used to model the photometric baseline ofieac
light curve (see Sec. 3.2)(t?) denotes a quadratic time polynomip(a?) a quadratic airmass polynomigixy') a linear function
of the stellar position on the detector, amdn dfset fixed at the time of the meridian flip.

2.3. Spectroscopy and radial velocities

utes. For both stars, radial velocities (RVs) were compbted
weighted cross-correlation (Baranne et al. 1996) with aemum
Once WASP-64 and WASP-72 were identified as high priorifg¢al G2-spectral template giving close to optimal pregisidor
candidates, we gathered spectroscopic measurementsheithlte-F to early-K dwarfs, from our experience. The resgliRVs
CORALIE spectrograph mounted dguler to confirm the plan- are shown in Table 2.
etary nature of the eclipsing bodies and obtain mass measure
ments. 16 usable spectra were obtained for WASP-64 from 2011 The RV time-series show variations that are consistent with
May 2 to 2011 November 7 with an exposure time of 30 minuteglanetary-mass companions. Preliminary orbital analpééise

For WASP-72, 18 spectra were gathered from 2011 January s resulted in periods and phases in excellent agreemémt wi
2011 December 29, here too with an exposure time of 30 miftose deduced from the WASP transit detections (Fig. 7 & 8,
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) Fig. 4. Follow-up transit photometry for WASP-64 b. For each
upper panels). For WASP-64, assuming a stellar mMss=  light curve, the best-fit transibaseline model deduced from the
0.98 + 0.09 Mp (Sect. 3.1), the fitted semi-amplitude = global analysis is superimposed (see Sec. 3.2). The lightsu
212+ 17 ms™ translates into a secondary mass slightly high@fe shifted along thg-axis for clarity. BB= Blue-blocking filter.
than Jupiter'sM, = 1.19+ 0.12 M3y, The resulting orbital ec-
centricity is consistent with zere, = 0.05"335. For WASP-72,

assuming a stellar mass, = 1.23+ 0.10 Mg (Sect. 3.1), the are not high enough to be decisive, and more RVs will be needed
fitted semi-amplitud&K = 179+ 6 ms? translates into a sec- tg confirm this possible trend.

ondary mas, = 1.31+ 0.08 Myyp, while the deduced orbital T4 confirm that the RV signal originates well from planet-
eccentricity is also consistent with zem= 0.05°333. mass objects orbiting the stars, we analyzedORALIE cross-

A model with a slope is slightly favored in the case of WASPeorrelation functions (CCF) using the line-bisector teghe de-
72, its value being -82 22 ms?! per year. Indeed, the re-scribed in Queloz et al (2001). The bisector spans revealbd t
spective values for the Bayesian Information CriterionGBI stable, their standard deviation being close to their ayeearor
Schwarz 1978) led to likelihood ratios (Bayes factors) ww (57vs47 ms*t for WASP-64 and 28s24 ms*? for WASP-72).
10 and 55 in favor of the slope model, depending if the orb& wlNo evidence for a correlation between the RVs and the bisec-

assumed to be circular or not. Such values for the Bayesrfactor spans was found (Fig. 7 & 8, lower panels), the slopes de-
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Fig.5. TRAPPISTZ time-series photometry obtained during an
occultation window of WASP-64 b, unbinned and binned per in-
tervals of 0.005d. An occultation model assuming a circoithit
and a depth of 0.5% is superimposed for comparison.

duced from linear regression beir@.02+0.08 (WASP-64) and ~ A

—0.01 + 0.04 (WASP-72). These values and errors makes any

blend scenario very unlikely. Indeed, if the orbital sigoéla | TRAPPIST 1+2 5 Dec 2011 ]
putative blended eclipsing binary (EB) is able to createearcl >< . e .

periodic wobble of the sum of both CCFs, it should also create 5 L VLR m J
a significant periodic distortion of its shape, resultingcarre- P bR s ik

lated variations of RVs and bisector spans having the sader or

of magnitude (Torres et al. 2004). The power of thiteet to TR o e 17 Nov 2012 .

identify blended EBs among transit candidates was first demo
strated by the classical case of CSC 01944-02289 (Mandushev
et al. 2005), for which the bisector spans varied in phade thi

RVs and with an amplitude about twice lower. Another famous
case isthe HD 41004 system (Santos et al. 2002), with a Kfdwar
blended with a M-dwarf companion (separatie®.5”) which is

itself orbited by a short-period brown dwarf. For this extee w
system, the RVs show a clear signal at the period of the brown - . -
dwarf orbit (1.3 days) and with an amplitude 50 m s that 'Mﬂ‘%

could be taken for the signal of a sub-Saturn mass planetorbi
ing the K-dwarf, except that the slope of the bisector-R¥tieh

is 0.67+0.03, clearly revealing that the main spectral component
of the CCF is not responsible for the observed signal. In #sec

of WASP-64 and 72, the 3-upper limits of 0.23 and 0.09 that

Euler Gunn—r 17 Nov 2012

. TRAPPIST I+z 7 Dec 2012 -
s

we derived from Monte-Carlo simulations for the bisect™-R -7

slopes combined with the much higher amplitude of the mea- 09 T il
sured RV signals allow us to confidently infer that the RV sign

is actually originating from the target stars. This conidunss -0.2 -0.1 0 0.1 0.2
strengthened by the consistency of the solutions deriveh fr

the global analysis of our spectroscopic and photometria da dT [days]

(see next Section). We conclude thus that the stars WASP-64
and WASP-72 are transited by a giant planet evely673 and
~2.217 days, respectively. Of course, we cannot excluddhbat Fig. 6. Follow-up transit photometry for WASP-72 b. For each
light of those stars is not diluted by a well-aligned objdaeao light curve, the best-fit transibaseline model deduced from the
bias our inferences about the planets. Still, our multicokmnsit global analysis is superimposed (see Sec. 3.2). The lightsu
photometry showing no dependance of the transit depthseon #re shifted along theg-axis for clarity.
wavelength, and the absence of any detectable secondapectr
the CORALIE data strongly disfavors any significant pollution of
the light of the host stars. The spectral analysis was performed using the methods
given by Gillon et al. (2009a). Thd,, line was used to determine

] the dfective temperaturel¢g). For WASP-64, the NeD and
3. Analysis Mg1b lines were used as surface gravity ()gliagnostics. For
WASP-72, getting an measurement of tpgas more critical,
as the transit photometry does not constrain strongly eiéast
TheCORALIE spectra of WASP-64 and WASP-72 were co-addetknsity (see Sec. 3.2), so we used the improved method hecent
to produce single spectra with averaghi 8f 60 and 80, respec- described by Doyle et al. (2013) and based on the ionization
tively. The standard pipeline reduction products were usélae  balance of selected Fg-e i lines in addition to the pressure-
analysis. broadened Calines at 6162A and 6439A (Bruntt et al. 2010a),

3.1. Spectroscopic analysis - stellar properties
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Fig.7. Top CORALIE RVs for WASP-64 phase-folded on the_.
best-fit orbital period, and with the best-fit Keplerian modd 19-8: TOP CORALIE RVs for WASP-72 phase-folded on the

over-imposedBottom correlation diagram CCF bisector span8€St-it orbital period, and with the best-fit Keplerian miode
vsRV. The colors indicate the measurement timings. over-imposedBottom correlation diagram CCF bisector spans

vsRV. The colors indicate the measurement timings.

along with the Na D lines. The parameters obtained from the
analysis are listed in Table 3. The elemental abundancesadeer The rotation rate for WASP-64P{,; = 15.3 + 4.7 d) and
termined from equivalent width measurements of severalncleyasp-72 Prot = 145 + 3.1 d) implied by thevsini, give gy-
and unblended lines. A value for microturbulengg (as deter- rochronological ages 0f1.2f33 Gyr (WASP-64) and- 3_7:1»8
mined from Fea lines using the method of Magain (1984). Th@yr (WASP-72) under the Barnes (2007) relation. '
quoted error estimates include those given by the uncé#ain ~ \\e optained WithCORALIE two spectra of TYC7091-1288-
in Ter, logg andg;, as well as the scatter due to measuremeqt e prighter star lying at 28” East from WASP-64 (Sec. D.2.
and atomic data uncertainties. . Fig. 3). The co-added spectrum hagi 8f only ~30. A spectral
The projected stellar rotation velocitiegsni. ) were de- analysis led tdTer~5700K and logy ~4.5, with no sign of any
termined by fitting the profiles of several unblendedifi@es. sjgnificant lithium absorption, and a lovsini, ~4kms?. The
Values for macroturbulence/fsg of 1.8 + 0.3 and 4.0+ 0.3 Ry js~35kms?, compared to 33.2 knts for WASP-64. The
kms™ were assumed for WASP-64 and WASP-72, respectiveloss-correlation function reveals that TYC 7091-1288-&n
based on the calibration by Bruntt at al. (2010b). An insam sB2 system (Fig. 8). The PPMXL catalogue (Roeser et al. 2010)
tal FWHM of 0.11+ 0.01 A was determined for both stars fronshows that proper motions of both stars are consistent tarwit

the telluric Iinei around 6300A. Best-fitting valuesvsfini. = their quoted uncertainties. If these stars are physicatipeiate,
3.4+ 0.8 kms™ (WASP-64) andvsini. =6.0+ 0.7 kms™  as suggested by their similar proper motions and radialcielo
(WASP-72) were obtained. ties, their angular separation corresponds to a projedstaide

There is no significant detection of lithium in the spectraf 9800+ 2500 AU, which is possible for a very wide triple sys-
with equivalent width upper limits of 2mA for both stars, mr tem. Of course, the spectra of TYC7091-1288-1 and WASP-64
sponding to abundance upper limits of log A(ki)0.61+ 0.15 are totally separated at the spatial resolutioGGRALIE (typical
(WASP-64) and log A(Lix 1.21+ 0.17 (WASP-72). These im- seeing~1", fiber diameter of 2”), considering the 28” separation
ply ages of at least a few Gyr (Sestito & Randich, 2005). between both objects.
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Target HJDype-2450000 RV ORV BS
(kms?) (ms?) (kms?)
WASP-64 5622.652685 33.1075 21.5 0.1171
WASP-64 5629.582507 33.3234 19.8 —0.0900
WASP-64 5681.541466 33.3368 23.9 -0.0601
WASP-64 5696.488635 33.0326 24.3 —-0.0057
WASP-64 5706.460152 33.4079 24.3 -0.0156
WASP-64 5707.460947 33.0038 28.0 -0.0075
WASP-64 5708.461813 33.2129 25.1 -0.0169
WASP-64 5711.463695 33.3160 26.3 0.0040
WASP-64 5715.458133 33.1019 27.2 —-0.0645
WASP-64 5716.463634 33.0977 26.1 -0.0121
WASP-64 5842.867334 33.0986 24.0 —0.0453
WASP-64 5861.847564 33.1559 25.4 0.0061
WASP-64 5864.795499 33.0230 18.1 —0.0346
WASP-64 5869.724123 33.1725 20.6 —-0.0504
WASP-64 5871.734734 33.4248 21.1 0.0752
WASP-64 5872.762875 33.1044 20.1 0.0877
WASP-72 5570.618144 35.7945 13.3 0.0176
WASP-72 5828.890931 36.0233 11.3 0.0566
WASP-72 5829.865219 35.8029 9.8 0.0466
WASP-72 5830.866138 35.9320 115 0.0623
WASP-72 5832.894502 35.8391 14.6 0.0396
WASP-72 5852.780149 35.7640 155 0.0092
WASP-72 5856.757447 35.7288 115 0.0390
WASP-72 5858.689011 35.8146 15.2 —-0.0198
WASP-72 5863.800340 35.7664 10.4 0.0462
WASP-72 5864.750293 36.0695 10.0 0.0292
WASP-72 5865.812141 35.7283 11.9 0.0968
WASP-72 5866.605265 36.0331 10.6 0.0734
WASP-72 5867.628720 35.7586 10.3 0.0605
WASP-72 5868.759336 35.9966 10.4 —0.0019
WASP-72 5873.808914 35.9928 10.9 0.0368
WASP-72 5886.748911 36.0460 16.3 0.0624
WASP-72 5914.700813 35.7261 9.5 0.0504
WASP-72 5924.584434 36.0624 10.0 0.0562

, X e
Table 2. CORALIE radial-velocity measurements for WASP—Gégi

and WASP-72 (BS: bisector spans).

3.2. Global analysis

motivate the choice of this ‘minimal’ baseline model by itter

Parameter WASP-64 WASP-72
RA (J2000) 06 44 27.61 02 44 09.60
DEC (J2000) -325130.25 -3010 08.5
\Y, 12.29 10.88
K 10.98 9.62
Ter 5550+ 150 K 6250+ 100 K
logg 4.4+ 0.15 408+ 0.13
& 0.9+ 0.1kms! 1.6+0.1kms?
vsini, 3.4+08kms? 6.0+0.7kms?
[Fe/H] -0.08+0.11 —-0.06+0.09
[Na/H] 0.14+0.08 —-0.03+0.04
[Mg/H] 0.12+0.12
[Al/H] 0.00+ 0.08
[Si/H] 0.10+0.10 0.02+ 0.07
[CaH] 0.05+0.16 0.07+ 0.14
[SgH] 0.07+0.10 0.14+ 0.07
[Ti/H] -0.02+ 0.11 0.07+ 0.11
[V/H] 0.03+0.16 -0.01+0.08
[Cr/H] 0.01+0.08 0.02+ 0.10
[Mn/H] 0.09+0.10 -0.11+ 0.06
[Co/H] 0.06 + 0.09 -0.06+0.18
[Ni/H] -0.04+0.11 —-0.04+0.06
log A(Li) <0.61+0.15 <1.21+0.17
Mass 0.98: 0.09Mp 131+ 0.11Mg
Radius 1.03: 0.20Rp 172+ 0.31R;
Sp. Type G7 F7
Distance 35@: 90 pc 340+ 60 pc

Table 3. Basic and spectroscopic parameters of WASP-64 and
WASP-72 from spectroscopic analysis.

Notes: The values for the stellar mass, radius and surface gravity
are given here for information purpose only. The values Weat
finally adopted for these parameters are the ones derived fro
the global analysis of our data (Sec. 3.2) and are presented i
Table 5 and 6. Mass and radius estimate using the calibration
Torres et al. (2010). Spectral type estimated frbgp using the

table in Gray (2008).

ensemble of comparison stars used to derive tfieréintial pho-
tometry has exactly the same color than the target, thaatget
is perfectly stable, and that no low-frequency noise couatdeh
modified the transit shape. For eight TRAPPIST light curgeg(
Table 1), a normalizationftset was also part of the model to

present theféect of the meridian flip. TRAPPIST’s mount is
german equatorial type, which means that the telescopt® has

undergo a 180rotation when the meridian is reached, resulting
in different locations of the stellar images on the detector before
and after the flip, and thus in a possible jump of théedential

flux at the time of the flip. For the first WASP-Ruler transit,

a quadratic function of airmass had to be added to the minimal
) baseline model to account for the strong extinctiffiea caused
For both systems, we performed a global analysis of theollo py the high airmass+2.5) at the end of the run. For the second
up photometry and theORALTE RV measurements. The analysisyasp-72 transit observed Wuler, a normalization fiset and
was performed using the adaptive Markov Chain Monte-Carpjinear term inx- andy-position were added to model the ef-
(MCMC) algorithm described by Gillon et al. (2012, and refefects on the photometry of the telescope tracking problem. O
ences therein). To summarize, we simultaneously fitted @t d {,gjy side, the RVs were represented by a classical modafass

using for thga photometry th(_a transit model _of_MandeI & Agoilng Keplerian orbits (e.g. Murray & Correia 2010, eq. 655l
(2002) multiplied by a baseline model consisting of faent 4 jinear trend for WASP-72 (see Sec. 2.3).

second-order polynomial in time for each of the light cur«fs

The jump parametdisin our MCMC analysis were: the

- -1 planetstar area ratioR,/R.)?, the transit width (from first to
ability to represent properly any smooth variation due tom< last contact)V, the parameteb’ = acosip/R, (which is the

bination of diferential extinction and low-frequency stellar variy g nsit impact parameter in case of a circular orbit) where
ability, compared to other possible simple functions @Gdin-

ear function of time or airmass). We outline that using a $mp 4 Jump parameters are the parameters that are randomlyhzettar
scalar as baseline model relies on the strong assumptiatthth each step of the MCMC.
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L Limb-darkening cogcient WASP-64 WASP-72
1.00 uly 0.50+ 0.035 -
u2y 0.23+0.025 -
- UlGunnr 0.43+0.03 031+ 0.015
U2Gunn-r 0.26+ 0.02 0315+ 0.005
ulgg 0.36+ 0.05 0255+ 0.04
0.90 U2gs 0.255+0.02 0305+ 0.01
. ul,, 0.29+0.03 0205+ 0.02
8 sas u2., 0.255+0.015 0295+ 0.01
Table 4. Expectation and standard deviation of the normal dis-
tributions used as prior distributions for the quadratiobi
0.80 darkening cofficientsul andu2 in our MCMC analysis.
075 |- -
B | | | . | ‘: Our analysis was composed of five Markov chains of 10
Ll Ll Ll | | Ll s | Ll 11 -

: steps, the first 20% of each chain being considered as itsiburn
20 25 30 35 40 45 50 phase and discarded. For each run the convergence of the five
Radial Velocity in km/s Markov chains was checked using the statistical test pteden
by Gelman and Rubin (1992). The correlated noise present in
Fig.9. The cross-correlation functions for the tWIORALIE the light curves was taken into account as described by iGillo
spectra of TYC7091-1288-1. Their clear asymmetry indigatet al. (2009b), by comparing the scatters of the residuallsen
the SB2 nature of the star. original and in time-binned versions of the data, and byatasg
the errors accordingly. For the WASP-72 RVs, a ‘jitter’ reotdf
5.1 ms! was added quadratically to the error bars, to equalize
the planet’s semi-major axis arig its orbital inclination, the the mean error with thems of the best-fitting model residuals.
orbital periodP and time of minimum lightTo, the parameter At each step of the Markov chains the dynamical stellar den-
K, = K V1 - €2 PY/3, whereK is the RV orbital semi-amplitude, sity p. deduced from the jump parameters (b’, VRp(R.)?,
and the two parametergecosw and vesinw, whereeis the or- +/ecosw, vesinw, P; see, e.g., Winn 2010) and values g
bital eccentricity ana is the argument of periastron. The choicand [FgH] drawn from the normal distributions deduced from
of these two latter parameters is motivated by our will toidvoour spectroscopic analysis (Sect. 3.1), were used to digteran
biasing the derived posterior distribution&fas their use corre- value for the stellar mashl, through an empirical law. (0.,
sponds to a uniform prior fag (Anderson et al. 2011). Tes, [FE/H]) (Enoch et al. 2010; Gillon et al. 2011) calibrated
We assumed a uniform prior distribution for all these jumpsing the parameters of the extensive list of stars belgngin
parameters. The photometric baseline model parametetbando detached eclipsing binary systems presented by Soutifwor
systemic radial velocity of the star(and the slope of the trend (2011). For WASP-64, the list was restricted to the 113 stéts
for WASP-72) were not actual jump parameters; they wererdeta mass between 0.5 and Mg, while the 212 stars with a mass
mined by least-square minimization at each step of the MCM®etween 0.7 to 1.®, were used for WASP-72, the goal of this
We assumed a quadratic limb-darkening law, and we alloweelection being to benefit from our preliminary estimatibthe
the quadratic caficientsu; andu, to float in our MCMC anal- stellar mass (Sec. 3.1, Table 3) to improve the determinatio
ysis, using as jump parameters not thesdfioxents themselves the physical parameters while using a number of calibratiars
but the combinations; = 2xu; + U, andc, = u;—2x U, to min-  large enough to avoid small number statistidéets. To propa-
imize the correlation of the uncertainties (Holman et aD&0 gate properly the errors on the calibration law, the pararseif
To obtain a limb-darkening solution consistent with theavg the selected subset of eclipsing binary stars were normatlly
used normal prior distributions for, andu, based on theoretical turbed within their observational error bars and thefiécients
values and = errors interpolated in the tables by Claret (200®&f the law were redetermined at each MCMC step. Using the re-
2004) and shown in Table 4. For our two non-standard filtegsilting stellar mass, the physical parameters of the sysatera
(I + zand blue-blocking), we estimated theztive wavelength then deduced from the jump parameters. In this procedure to
basing on the transmission curves of the filters, the quaefum derive the physical parameters of the system, the speopizsc
ficiency curve of the camera and the spectral energy distritgfellar gravity is thus not used, the stellar density deddoem
tions of the stars (assumed to emit as blackbodies), and wetine dynamicak transit parameters constraining by itself the evo-
terpolated the corresponding limb-darkeningfiicent values lutionary state of the star (Sozzetti et al. 2007). Stilf, WASP-
in Claret’s tables and estimated their errors by using tiieega 72 we assumed a normal prior distribution for fpigased on the
for the two nearest standard filters. We tested the inseitgitif Spectroscopic value and error bar (Table 3), because thigdow
our results to the details of this interpolation by perfargshort  sit depth combined with the significant level of correlatedse
MCMC analyses with dferent prior distributions for the limb- of our data led to relatively poor constraint on the stellemsity
darkening cofficients of the non-standard filters (e.g. assumirfgom the photometry alone (error of 50%).
| + z=|-Cousins, blue-blocking R-Cousins, etc.) which led to For both systems, two analyses were performed, one assum-
results fully consistent with those of our nominal analySisch ing a circular orbit and the other an eccentric orbit. Forshke
tests had also been performed in the past for other WASP plafi-completeness, the derived parameters for both models are
ets, with similar results (e.g. Smith et al. 2012). shown in Table 5 (WASP-64) and Table 6 (WASP-72), while the
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best-fit transit models are shown in Fig. 10 and 11 for theueirc
lar model. Using the BIC as proxy for the model marginal like-
lihood, the resulting Bayes factors ar@000 (WASP-64) and
~5000 (WASP-72) in favor of the circular models. A circular ~ *-%
orbit is thus favored for both systems, and we adopt the cor- I
responding results as our nominal solutions (right colummins
Table 5 and 6). This choice is strengthened by the modeling of
the tidal evolution of both planets, as discussed in Sec. 4.

1.04

| Blue-blockin N
3.2.1. Stellar evolution modeling 5 oo _.,‘:"._%“jﬁ_% NI Ny tnetn S
After the completion of the MCMC analyses described above, |
we performed for both systems a stellar evolution model- | 2 W - |
ing based on the code CLES (Scuflaire et al. 2008) and on |, st e S R
the Levenberg-Marquardt optimization algorithm (Presslet L R IR |
1992), using as input the stellar densities deduced from the L X 7
MCMC, and the fective temperatures and metallicities de- - e o 1
duced from our spectroscopic analyses, with the aim to asses 0.9 - ) U R
the reliability of the deduced physical parameters and tb es 1
mate the age of the systems. The resulting stellar masse&s wer o7 o5 0 oos o
0.95 + 0.05 My (WASP-64) and B4 + 0.11 M, (WASP-72), dT [days]
consistent with the MCMC results, while the resulting agesev
7.0+ 3.5 (WASP-64) and 2 + 0.6 Gy (WASP-72). Fig. 10. Combined follow-up transit photometry for WASP-64 b,

Unlike WASP-64, WASP-72 appears to be significantijetrended, period-folded and binned per intervals of 2 .
evolved. To check further the reliability of our inferendes each filter, the best-fit transit model from the global MCMC
the system, we derived its parameters using the solar agithr analysis is superimposed. TeGunn+ and blue-blocking light

value of the mixing length parameter and a value 20% lowet, aBurves are shifted along tlyeaxis for the sake of clarity.
we also investigated thefects of convective core overshooting

and microscopic diusion of helium. All the results are within
1sigma for the mean density and surface metallicity, antimwit 104 [
1.5 sigma for the @ective temperature, however the best fits

of mean density and¢:; are found for models including con- i Gunn-r
vective core overshooting. Solutions with standard pts/stad 103 Freeenne Vo
to produce mean density higher than 0.2 die; higher than e Voo .. R
6300K. I Rl :',

1.02 L Blue-blocking *
3.2.2. Global analysis of the transits with free timings ] . ' ]

Neped TN NN

As a complement to our global analysis, we performed for bothg A L TS PR IO I
systems another global analysis with the timing of eachsttan 101 |- Ve T e T <

being free parameters in the MCMC. The goal here was to ben-
efit from the strong constraint brought on the transit shape p
vided by the total data set to derive accurate transit tis arg

to assess the transit periodicity. In this analysis, thamaters

To and P were kept under the control of normal prior distribu-
tions based on the values shown for a circular orbit in Table 5
(WASP-64) and Table 6 (WASP-72), and we added a timiffig o I
set as jump parameter for each transit. The orbits were assum S S SO E RO R
to be circular. The resulting transit timings and their esrare 0.1 -0.05 0 0.05 0.1
shown in Table 7. This table also shows (last column) theltresu T [days]

ing transit timing variations (TT\= observed minus computed ) )

timing, O-C). These TTVs are shown as a function of the ttan&ii9- 11. Combined follow-up transit photometry for WASP-72b,

epochs in Fig. 12. They are all compatible with zero, i.erdtie detrended, period-folded and binned per intervals of 2 iram.
no sign of transit aperiodicity. each filter, the best-fit transit model from the global MCMC

analysis is superimposed. The Gunand blue-blocking light
curves are shifted along tlyeaxis for the sake of clarity.

4. Discussion

WASP-64 b and WASP-72b are thus two new very short-periégar WASP-64, the reason is not the intrinsic size contragt wi
(1.57d and 2.22d) planets slightly more massive than Jupite the host star but the dilution of the signal by a close-by spec
biting moderately bright\{=12.3 and 10.1) Southern stars. Theitroscopic binary that could be dynamically bound to WASP-64
detection demonstrates nicely the high photometric pteoft  (Sec. 3.1).

the WASP transit survey (Pollacco et al. 2006), as both dane Fig. 13 shows the position of both planets in mass-radius
show transits of very low-amplitude: (0.5%) in the WASP data. and irradiation-radius diagrams for a mass range from 1 to 2
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planets’ sizes to their equilibrium temperatures and seajor
axes. On the contrary, WASP-72 b appears to be a possible out-
lier, its measured radius of 47 + 0.20 Ry,p being marginally
lower than the value predicted by Enoch et al's empirica-rel
tion, 170+ 0.11 Ryyp. Its density of 0732:342 py, could indeed

be considered as surprisingly high given its extreme iatia

(~ 55x 10° erg st cm2), suggesting a possible enrichment of
heavy elements. Nevertheless, Fig. 13 clearly shows teatith
rors on its physical parameters are still too high to draw any
strong inference on its internal structure or its possilgleutiar-

ity. Indeed, the transit parameters are still loosely deieed,
especially the impact parameter, resulting in a high nedagiror

on the stellar density that propagates to the stellar antefday
radii. Planets with similar irradiation and mass beind stifte,

it will thus be especially interesting to improve these paggers
with new follow-up observations.

As described in Sec. 3.2, we have adopted the circular or-
bital models for both planets, basing on their higher magin
likelihoods. To assess the validity of this choice on a th&oal
basis, we integrated the future orbital evolution of botstegns
through the low-eccentricity tidal model presented by dack
et al. (2008), assuming as starting eccentricity the 95%eupp
limits derived in our MCMC analysis (0.132 for WASP-64 b and

Fig.12. TTVs (O - C = observed minus computed timing) de0.052 for WASP-72b) and assuming mean values df dd
rived from the global MCMC analyzes of the WASP-64 b (top}0° for, respectively, the stellar and planetary tidal dissqpa
and WASP-72b (bottom) transits (see Sec. 3.2.1).

parameter€), and Q, (Goldreich & Soter, 1966). These inte-
grations resulted in circularization times (defined as theet
needed to reach < 0.001) of 4 and 24 Myr for, respectively,

Planet Epoch TranS[Ithj]n[])lTng] 2450000 O[ S]C WASP-64b and WASP-72b. These times are much shorter than
DB, the estimated age of the systems, strengthening our seieufti
WASP-64 b 0 55850070+ 0.00051 -85+ 50 the circular orbital solutions. It is worth mentioning tHadth
21 561564057+ 0.00057 —19+55 systems are tidally unstable, as most of the hot Jupiteesysst
Levrard et al. 2009), the times remaining for the planete&zh
47 565654655+ 0.00035  +15: 39 gheir Roche limits b)eing respectively O.g Gy (WRSP—64 b) and
173 585478224+ 000027 +97+40 0.35 Gy (WASP-72b) under the assumed tidal dissipation pa-
173 585478091+ 0.00032 -19+41 rameters.
180 586579456+ 0.00025  +35+39 The new transiting systems reported here represent both two
194 588782045+ 0.00035  +18+ 44 interesting targets for follow-up observations. Thankggaex-
199 589558667+ 0.00029  —54 42 treme irradiation and its moderately high planet-to-size sa-
206 500669953+ 0.00041  —19+ 50 tio, WASP-64b is a good target for near-lnfrgred ocqulmtlo
(spectro-)photometry programs able to probe its day-gieée-s
213 591771279+ 0.00019 -1+38 tral energy distribution. Assuming a null albedo for thenaa
229 593973781+ 0.00030  -92+45 and blackbody spectra for both the planet and the host star, w
computed occultation depths of 650-1550 ppriKi#vand, 1500-
WASP-72b 0 5588542+ 00024 +33+50 275(§)ppm at 3.am and 2(?50-3350 ppm at 4?},%1 the lower and
125 58607441+ 0.0048  -0.7+7.7 upper limits corresponding, respectively, to a uniformistibu-
139 58917797+ 0.0017 +0.9+ 4.6 tion of the stellar radiation to both planetary hemispharasto
143 59006475+ 0.0043 +34+85 a direct reemission of the dayside hemisphere. Preciseurgas
300 62485710+ 0.0029 50164 ment of such occultation depths is definitely vyi.thin the teac
300 62486758+ 0.0012 418453 of several ground-based and space-based faC|I_|t|es_(ez|IgnG
et al. 2012). For ground-based programs, the situation gema
309 62686292+ 0.0024 +5.7+6.3

Table 7. Transit timings and TTVs@ — C = observed minus
computed timing) derived from the MCMC global analyzes

the WASP-64 b and WASP-72 b transits.

easier by the presence of a bright € 9.8) comparison star at

only 28" from the target (Fig. 3). For WASP-72, atmospheric
easurements are certainly more challenging considehiag t

qlgwer planet-to-star size ratio. Here, the first follow-ugians

should certainly be to confirm and improve our measurement of

the planet’s size through high-precision transit photoyneind

to gather more RVs to confirm the trend marginally detected in

Mjup- WASP-64 b lies in a well-populated area of the irradiatiorpur analysis.
radius diagram. Its physical dimensions can be considesed a

rather standard. Its measured radius @7k 0.04 Ry
well with the value of 122 + 0.11 Ry, predicted by the equa-
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M. Gillon et al.: WASP-64 b and WASP-72b

WASP-64
Free parameters e0 e = 0 (adopted)
Planefstar area ratioR,/R.)? [%] 1.524+ 0.025 1522+ 0.025
b’ = acosiy/R. [R] 0.321+5948 0.322°39%8
Transit widthw [d] 0.10005=+ 0.00047 009999+ 0.00046

To — 2450000 HJDrpg]
Orbital periodP [d]

558260171+ 0.00026 558260169+ 0.00027
1.5732918+ 0.0000015 15732918+ 0.0000015

RV K, [mstdd] 248+ 14 257+ 11
RV y [kms™?] 33191+ 0.010 331854+ 0.0057
Vecosw 0.0837298 0 (fixed)
Vesinw -0.10+0.15 0 (fixed)
cly 1.167+ 0.058 1168+ 0.058
c2y 0.017+ 0.056 Q016+ 0.061
Cleunn-r 0.983+ 0.050 Q985+ 0.050
C2Gunn-r -0.121+ 0.044 -0.122+ 0.045
Cclgs 1.040+ 0.045 1041+ 0.045
C2g8 -0.129+ 0.053 -0.125+ 0.051
cl,, 0.859+ 0.053 Q0856+ 0.053
€2,z -0.206+ 0.041 -0.208+ 0.0241
Tett [K] 2 5400+ 100 5400+ 100
[FeH] @ -0.08+0.11 -0.08+0.11
Deduced stellar parameters
Densityp. [po] 0.90+3¢ 0.849'59%3
Surface gravity log. [cgs] 44063933 4.392+ 0.016
MassM. [M.] 0.993:00%4 1.004+ 0.028
RadiusR, [R;] 1.03610046 1.058+ 0.025
LuminosityL, [Ls] 0.90+ 0.15 095+ 0.13
uly 0.470+0.033 Q470+ 0.035
u2y 0.226+ 0.027 0227+ 0.028
UlGunn-r 0.369+ 0.027 Q370+ 0.027
U2Gunn-r 0.245+ 0.020 0246+ 0.020
ulgg 0.391+ 0.025 0392+ 0.025
U2gp 0.259+ 0.023 0259+ 0.022
ul,, 0.302+ 0.028 0301+ 0.028
U2, 0.255+ 0.017 0255+ 0.018
Deduced planet parameters
RVK[ms?] 214+ 13 221+ 11
Ry/R. 0.1234+ 0.0011 01234+ 0.0011
by [R] 031398 0322938
boc [R] 0.296'55% 0.322'5563
Toc — 2450000 HIDrpg] 55834038:8%2 558338834+ 0.00029
Orbital semi-major axig [AU] 0.02640739539 0.02648+ 0.00024
a/R 5.49/231 53901
Orbital inclinationi, [deg] 86697370 865735
Orbital eccentricitye 0.0352932, < 0.132 (95%) 0 (fixed)
Argument of periastron [deg] 30882 -
Equilibrium temperaturdeq [K]® 167233 1689+ 49
Densitypp [0aud 0.64'022 0.61959¢
Surface gravity log, [cgs] 32940049 3.292+ 0.030
MassM; [Myyg] 1.217+0.083 1271+ 0.068
RadiusR, [Riyd 1.244:0062 1.271+ 0,039

Table 5. Median and 1s limits of the marginalized posterior distributions obtirfor the WASP-64 system parameters as derived
from our MCMC analysis2Using as priors the spectroscopic values given in Tabf\8suming a null Bond albed@\g=0) and
isotropic reradiationf=1/4).
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M. Gillon et al.: WASP-64 b and WASP-72b

WASP-72
Free parameters e0 e = 0 (adopted)
Planetstar area ratioR,/R.)? [%] 0.423:303%9 0.43015933
b’ = acosip/R. [R] 0.58+229 0597913
Transit widthW [d] 0.1552+ 0.0029 015589903
To — 2450000 HJIDrpgl 55836525+ 0.0021 5583529+ 0.0021
Orbital periodP [d] 2.216743409900084 22167421+ 0.0000081
RV K [ms™t d¥3] 2366+ 5.6 2361 +55
RV y [kms] 35.923+ 0.015 35019+ 0.014
RV slope [ms!y™] -44+19 -39+17
Vecosw ~0.022+ 0.071 0 (fixed)
\esinw -0.06+0.11 0 (fixed)
Clounnr 0.938+ 0.026 0936+ 0.026
C2Gunn-r -0.318+ 0.016 -0.319+0.017
clgg 0.820+ 0.082 0818+ 0.078
C2s8 —-0.352+ 0.046 -0.352+ 0.042
cl,; 0.713+0.041 Q710+ 0.042
C2 —-0.382+ 0.028 —-0.383+ 0.027
Tert [K] 2 6250+ 100 6250+ 100
[Fe/H] 2 —-0.06+ 0.09 -0.06+ 0.09
Deduced stellar parameters
Surface gravity log, [cgs]? 3.99+0.10 3997919
Densityp. [po] 0.181307 01775973
MassM.. [M] 1.382+ 0.053 1386+ 0.055
RadiusR. [Ry] 1.97+0.23 198+ 0.24
Luminosity L, [Lo] 5.3 5373
UlGunnr 0.311+0.013 0311+ 0.013
U2Gunn-r 0.3148+ 0.0063 03147+ 0.0060
ulgg 0.257+0.043 0256+ 0.041
U2gp 0.305+ 0.013 Q305+ 0.014
ul,, 0.209+ 0.022 0208+ 0.022
U2, 0.295+ 0.012 0295+ 0.013
Deduced planet parameters
RVK[ms?] 1813+4.2 1810+ 4.2
Ro/R. 0.0650+ 0.0029 00656+ 0.0031
by [R] 0.57%53 0.59'515
boc [R.] 0.587551 0.59'%15
Toc — 2450000 HIDrpg] 5584758+ 0.042 55847612+ 0.0021
Orbital semi-major axis [AU] 0.03705+ 0.00047 003708+ 0.00050
alR 40552 40238
Orbital inclinationi, [deg] 818732 81632
Orbital eccentricitye 001473918 < 0.079 (95%) 0 (fixed)
Argument of periastron [deg] 11533 -
Equilibrium temperaturdeq [K]® 2200139 2210733
Densitypp [paud 0.75°2%2 0.727333
Surface gravity log, [cgs] 33791 336+ 0.12
MassMy [Mug] 1.459+ 0.056 15461:9959
RadiusR; [Ryugl 1.25+0.19 127+ 0.20

Table 6. Median and 1s- limits of the marginalized posterior distributions ob&ilfor the WASP-72 system parameters as derived
from our MCMC analysis?Using as priors the spectroscopic values given in Tabf\8suming a null Bond albed@\g=0) and
isotropic reradiationf{=1/4).
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