
PlanetS General Assembly 8
25-28 April 2022

Nolan Grieves1

Postdoc @ Geneva
François Bouchy1

Solène Ulmer-Moll1

Monika Lendl1

Christoph Mordasini2
1Department of Astronomy, University of Geneva, 
Chemin Pegasi 51, 1290 Versoix, Switzerland
2Physikalisches Institut, Universität Bern, 
Gesellschaftsstrasse 6, 3012 Bern, Switzerland

I specialize in RV follow-up of 
transiting planets, including 
warm/non-highly irradiated 
planets as well as planets orbiting 
M-dwarfs (with ESPRESSO and 
eventually NIRPS)

This poster is over a recently 
discovered warm Jupiter 
characterized with CORALIE and 
HARPS associated with the 
PlanetS monotransit initiative

An old warm Jupiter orbiting the metal poor 
G-dwarf star TIC466206508

Stellar parameters

Warm Jupiters (in between hot 
Jupiters and solar system giants) are 
ideal to test giant planet migration and 
formation theories
• Circular orbit and absence of close 

planet companions, based on RV and 
photometry data, suggests interactions 
with the protoplanetary disk as the 
most probable migration scenario 
(disk migration or in situ formation 
rather than high-eccentricity 
migration mechanisms)

• Host star relatively old and metal poor 
[Fe/H] = -0.21±0.8 à not traditional
trend of high host star metallicity for 
giant planets and does not bolster 
studies suggesting a difference in 
host star metallicities for low and 
high mass giant planets

• With sample of well characterized 
giant planets find both high and low 
mass giants split at 4 MJup and hot and 
warm giant planets split at P=10 days 
are all preferentially around metal-rich 
stars with mean [Fe/H] > 0.1

Planet parameters
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Table 3. TIC466206508 parameters from juliet: Median and 68% confidence interval.

Period (days) . . . . . . . . . . . . . . . . . . . . . . . 75.12345+0.00021
�0.00021

Radial velocity semi-amplitude (m s�1) 68.98+4.35
�4.26

Eccentricity of the orbit . . . . . . . . . . . . . 0.030+0.035
�0.019

Semi-major axis (AU) . . . . . . . . . . . . . . . 0.332+0.014
�0.014

Planetary mass (MJup) . . . . . . . . . . . . . . . 1.37+0.11
�0.10

Planetary radius (RJup) . . . . . . . . . . . . . . 1.063+0.031
�0.031

Planetary density (g cm�3) . . . . . . . . . . . 1.42+0.17
�0.15

Insolation (S �) . . . . . . . . . . . . . . . . . . . . . 10.7+1.0
�0.9

Equilibrium Temperature (K) . . . . . . . . 450.3+49.9
�75.9
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In context with 565 well-defined giant planets:
• (0.5 MJup < Mp < 13 MJup) 
• (σMp /Mp < 25%) 
• (σRp /Rp < 8%) 
• finite periods and σ[Fe/H] < 0.25

*Monotransit initiative awarded HARPS time in 
P107, P108, P109 à see talk by Solène Ulmer-Moll

CORALIE RVs confirmed planet nature of ‘duo’ 
TESS transit + HARPS RVs to further 

characterize + third transit from the ground
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vatory, Chile (Queloz et al. 2001). CORALIE has a resolution
of R ⇠ 60,000 and is fed by two fibers: a 2 arcsec on-sky sci-
ence fiber encompassing the star and another fiber that can ei-
ther connect to a Fabry-Pérot etalon for simultaneous drift cor-
rection or on-sky for background subtraction of sky flux. We ob-
served TIC466206508 in the simultaneous Fabry-Pérot drift cor-
rection mode. We obtained 31 CORALIE observations between
2021 April 2 to 2021 November 23 with 2400 second exposures.
We reduced the spectra with the standard calibration reduction
pipeline and computed RVs by cross-correlating with a binary
G2 mask (Pepe et al. 2002). We obtained typical RV uncertanties
of ⇠58 m s�1 for our CORAIE RVs. The CORALIE RVs are dis-
played in Figure 3 and presented in Table A.1

2.3.2. HARPS

After validating the planet candidate with CORALIE obser-
vations, we began observing TIC466206508 with the HARPS
spectrograph to obtain a more precise mass measurement and
more precise orbital properties. TIC466206508 was observed
with two HARPS programs2 that both have the goal of character-
izing long-period transiting giant planets. HARPS is hosted by
the ESO 3.6-m telescope at La Silla Observatory, Chile (Mayor
et al. 2003) and has a resolving power of R ⇠ 115,000. We ob-
tained 18 HARPS observations of TIC466206508 from 2021
July 27 to 2021 November 21 with exposure times of 1800 sec-
onds. The RVs were computed using the standard data reduction
pipeline with a binary G2 mask, and confirmed the RV amplitude
found with CORALIE, but with greater precision. We obtained
typical RV uncertanties of ⇠7.5 m s�1 for our HARPS RVs.

The HARPS spectra were also used to derive spectral param-
eters for TIC466206508, as detailed in Section 3.1. The HARPS
RVs are displayed in Figure 3 and presented in Table A.1. Fig-
ure 3 also displays the best-fit Keplerian model (see Section 3.2)
to both the CORALIE and HARPS RVs, the RVs phased at the
best-fit period of the planet, and the Lomb-Scargle periodogram
(Lomb 1976; Scargle 1982) of the combined CORALIE and
HARPS RVs as well as the Lomb-Scargle periodogram of the
RV residuals after subtracting the best-fit Keplerian model from
the RVs. The original periodogram clearly shows the strong ⇠75
day signal of the planet while the residuals do not have any sig-
nificant signals.

3. Analysis and results

3.1. Stellar Parameters

Properly and precisely constraining host star parameters is an
essential component of exoplanet studies, as many critical prop-
erties of the planet directly depend on the estimated stellar prop-
erties, e.g., planet mass, radius, and insolation. There are several
methods to constrain various stellar properties including spec-
tral analysis, broadband photometry Spectral Energy Distribu-
tion (SED) analysis, as well as stellar isochrones and evolution-
ary models, which essentially constrain the stellar mass and ra-
dius based on the stellar e↵ective temperature Te↵ , metallicity
[Fe/H] , and surface gravity log g⇤ (see Section 2 of Eastman
et al. (2019) for a detailed discussion). The Te↵ and [Fe/H] are
typically best constrained by spectral analysis, but they can be
independently determined from the SED and evolutionary mod-
els. The log g⇤ can also be estimated by spectral analysis but

2 TIC466206508 was observed with HARPS programs Bouchy:
105.20L0 and Ulmer-Moll: 108.22L8

Table 1. Stellar parameters of TIC466206508.

Parameter Value Source

Identifying Information

TYC ID TYC 9086-01210-1 Tycho
TESS ID TIC 466206508 TESS
2MASS ID 2MASS J20111163-6108076 2MASS
Gaia ID 6443054270942726144 Gaia DR3

Astrometric Parameters

R.A. (J2015.5, h:m:s) 20:11:12 Gaia DR3
Dec (J2015.5, h:m:s) -61:08:08 Gaia DR3
Parallax (mas) 2.827 ±0.030 Gaia DR3
Distance (pc) 353.7 ±3.7 Sec. 3.1

Photometric Parameters

B 13.063 ± 0.020 APASS
V 12.402 ± 0.032 APASS
T 11.845 ± 0.020 TESS
G 12.272 ± 0.020 Gaia DR3
BP 12.601 ± 0.020 Gaia DR3
RP 11.779 ± 0.020 Gaia DR3
J 11.266 ± 0.022 2MASS
H 10.945 ± 0.023 2MASS
K 10.897 ± 0.021 2MASS
W1 10.819 ± 0.030 WISE
W2 10.870 ± 0.030 WISE
W3 10.738 ± 0.088 WISE
AV 0.044+0.037

�0.031 Sec. 3.1

Bulk Parameters

Mass (M�) 0.943+0.062
�0.043 Sec. 3.1

Radius (R�) 1.099+0.030
�0.029 Sec. 3.1

Luminosity (L�) 1.181+0.054
�0.047 Sec. 3.1

Te↵ (K) 5700 ± 80 Sec. 3.1
[Fe/H] (dex) �0.21 ± 0.08 Sec. 3.1
log g⇤ (cm s�2) 4.331+0.038

�0.033 Sec. 3.1
Spectral type G3V Sec. 3.1
⇢⇤ (g cm�3) 1.002+0.120

�0.093 Sec. 3.1
v sin i⇤ (km s�1) 3.03 ± 0.50 Sec. 3.1
Prot / sin i⇤ (days) 18.4 ± 3.1 Sec. 3.1
Age (Gyrs) 9.1+2.9

�3.5 Sec. 3.1

likely just as accurately from the SED and evolutionary mod-
els. The SED fit typically can best constrain the stellar radius R⇤
and stellar luminosity L⇤ by combining the broadband photom-
etry and parallax information. Whereas evolutionary models are
likely best suited to constrain the stellar mass M⇤ and age.

We first used the HARPS spectra of TIC466206508 to deter-
mine stellar properties using XXXX method by Sam Gill. Spec-
tra were coadded onto a common wavelength axis to increase
signal-to-noise prior to spectral analysis. We found the HARPS
spectra to have S/N⇠54. The temperature was determined by fit-
ting the iron lines and H-↵ lines, which were well matched to
find Te↵ = 5700± 80 K. We used the Mg triplets and Na doublet
lines to determine log g⇤ = 4.2± 0.2 and we found a metallicity
of [Fe/H]=�0.21± 0.08. There is no evidence of Lithium sug-
gesting the star is on the main sequence branch. Finally from the
HARPS spectra we determined a stellar rotational velocity of
v sin i⇤ = 3.03± 0.5 km s�1, which is a moderately slow rotator.
With this v sin i⇤ we can put an upper limit on the stellar rotation
period of Prot / sin i⇤ = 2⇡R⇤/v sin i⇤ = 18.4± 3.1 days.
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