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Warm Jovian (WJ) exoplanet – ideal for RV vaidation

Large Radii: WJs planet pairs have large radii, making their transits easier to
detect with the TESS telescope.

RV Detectability: The high masses and short periods (small a) of WJs induce
strong RV signals, allowing for mass and eccentricity measurements through
ground-based RV observations.

Main goal: Occurance rate, mass and eccentricity distribution of Warm Jovain planets

WINE results so far:

11 Warm Jupiters discovered and published by WINE.
11 other confirmed Warm Jupiters in prep by WINE.
WINE has contributed data to the discovery of other 15 WJs.
350 active Warm Jupiter candidates under follow-up by WINE.



The WINE Doppler survey facilities



Tools

TESSERACT pipeline: generation of light curves from the TESS FFIs,
identification of candidates and single transiters.

CERES: Homogeneous and automatic processing of echelle data.

ZASPE: Stellar characterization.

JULIET: Bayesian joint light curve and radial velocity modeling

SINGLE: Prediction of orbital periods for single

CHERCAN: Web based tool for managing candidates, observations, and
data



The Exo-Striker

Data modeling
Long-term stability
MMR analysis
and many more!

Available on the GitHub https://github.com/3fon3fonov/exostriker

https://github.com/3fon3fonov/exostriker


A typical example of TESS light curve revealing a WJ

Rather short baseline of ∼ 27 days per Sector.



The power of WINE is in its Doppler follow up strategy

Even with one transit event, WINE RVs reveals interesting exoplanet systems!
Pb ∼11.91 days, Mb ∼0.93 MJup, Pc ∼24.75 days, Mc ∼0.19 MJup



TESS multi-sector data; ideal for a TTV search

Strong dynamical signals: Massive WJ pairs produce
large TTVs, ideal for dynamical modeling.

TTV + RV synergy: Joint analysis constrains physical
and orbital parameters, aiding planet formation studies.



The first WINE-TTV system: TOI-2202 (Trifonov et al. 2021)

A pair of WJ near the 2:1 MMR around a K-dwarf
Pb ∼11.91 days, Mb ∼0.93 MJup
Pc ∼24.75 days, Mc ∼0.19 MJup



TOI-2525 – A pair of WJs with a strong TTV signal (Trifonov et al. 2023).

Trifonov et al. (2023)
Pb ∼23.3 days, Mb ∼0.09 MJup
Pc ∼49.3 days, Mc ∼0.71 MJup



TOI-199: A pair of WJs, the outer in the HZ (Hobson et al. 2023)

Pb ∼105 days, Mb ∼0.17 MJup
Pc ∼274 days, Mc ∼0.28 MJup



TOI-6695: A pair of WJs, close to the 3:1 MMR (Eberhardt et al. 2025)

Pb ∼80.4 days, Mb ∼0.21 MJup
Pc ∼242.4 days, Mc ∼1.45 MJup



TOI-1232: TTV system near the 2:1 MMR (Mihylov et al. submitted)

Pb ∼105 days, Mb ∼0.17 MJup
Pc ∼274 days, Mc ∼0.28 MJup



TOI-XXXX: TTV system near the 2:1 MMR (Stefanov et al. in prep.)

Pb ∼8.7 days, Mb ∼0.76 MJup, Pc ∼17.2 days, Mc ∼0.1-0.4 MJup, Pb ∼2200 days, Mb ∼6.1 MJup



Transit-timing degeneracies

TOI-2202

Typical TTV parameter landscape. Strong
multimodality makes it dificult to pinpoint
the actuall somution.

TOI-2525

Photodynamical modeling is better, but
even then we find poterior multimodality



The WINE-TTV systems up to mid-2025

System Stellar host Pb [d] Pc [d] P̂rat. Planet type resonant

TOI-216 K8V, 0.77 M⊙ 17.1 34.5 2.02 Nep,Jup Yes
TOI-2202 K8V, 0.82 M⊙ 11.9 23.8 2.06 Jup,Sat No
TOI-2525 K8V, 0.85 M⊙ 23.3 49.3 2.12 Nep,Jup No
TOI-6695 G0V, 1.34 M⊙ 80.4 242.4 3.02 Sat,Jup No
TOI-1232 G2V, 1.06 M⊙ 14.3 30.3 2.12 Jup,Sat No
TOI-XXXX G2V, 1.00 M⊙ 8.7 17.2 1.99 Jup,Nep,(+Jup) No



The WINE-TTV systems up to mid-2025

System Stellar host Pb [d] Pc [d] P̂rat. Planet type resonant

TOI-216 K8V, 0.77 M⊙ 17.1 34.5 2.02 Nep,Jup Yes
TOI-2202 K8V, 0.82 M⊙ 11.9 23.8 2.06 Jup,Sat No
TOI-2525 K8V, 0.85 M⊙ 23.3 49.3 2.12 Nep,Jup No
TOI-6695 G0V, 1.34 M⊙ 80.4 242.4 3.02 Sat,Jup No
TOI-1232 G2V, 1.06 M⊙ 14.3 30.3 2.12 Jup,Sat No
TOI-XXXX G2V, 1.00 M⊙ 8.7 17.2 1.99 Jup,Nep,(+Jup) No
TIC 279401253 G1V, 1.13 M⊙ 76.8 155.3 2.0 Jup,Jup Yes
TOI-4504 K1V, 0.89 M⊙ 40.6 82.5 2.06 (+SE),Jup,Jup Yes

TOI-4504 – the new King of the TTVs! See talk by Michaela Vı́tková



Conclusions

TESS is capable of detecting TTV systems, but mostly sensitive to
Warm-massive pairs of exoplanets with a strong TTV signal.

Degeneracy in mass-eccentricity, eccentricity-eccentricity, and even Period
ratio (for non-transiting perturers) do exist and are strong.

Photodynamical models and additional RV data are necessary for these
TESS TTVs systems.

The WINE survey is extreamly productive.


