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• In 1999 HD 209458 b became the first
exoplanet detected via the transit method
(Henry et al. 1999; Charbonneau et al. 1999).

• As of May 2026, thanks to facilities such as
Kepler and TESS, more than 4600 exoplanets
have been confirmed using this method,
accounting for about 74% of the total
number of known exoplanets.

The transit method



• In the big data era, automatic detection algorithms are
essential

• Many subtle signals within the transits remain undetected
by these algorithms

• We work with a team of trained collaborators capable of
detecting these signals.

• This led to the creation of the DIPS OjOS project
(Detecting Irregular Photometric Signals Ojimetro Survey)

The transit method



• Starspot – crossing events (SSCEs): star
spot maps, magnetic activity, radial velocity
surveys…

• Flares: star – planet magnetic interactions,
atmospheric photoevaporation.

• Transit duration variations (TDVs):
additional bodies (non transiting planets,
moons), incorrect parameters.

• Others: rings, dust / debree, mutual
phenomena, exomoons…

Transits



Sometimes obvious

Sometimes no so much

Transits



To highlight these signals, each transit is
displayed with its theoretical model
overplotted, so that subtle features appear as
deviations from the model.

Estrategy



Real sample

In this pilot phase we analyze a save sample of 
51 exoplanets observed by Képler.

• Short cadence (1 min).

• mag < 14.

• δ > 1000 ppm.

• Porb > 20 d.



Raw segment

Outliers and trends extraction
(Wotan)

Processed segment

Real sample
Processing (Kepler 411)



Simulated sample

We developed a simulation code capable
of injecting stellar spots, exomoons and TTVs.

Same parameters as the real sample 
(cadence, SNR, δ, Porb...).

Sim Real

We generated 100 simulated curves analogous
to the real sample



• Final real sample: 140 segments comprising 555 transits from 51 Kepler exoplanets.

• Final simulated sample: 100 curves comprising 362 transits.

• 40 null case curves.

• 10 null case curves (with injected TTVs ranging from 5 to 15 minutes).

• 40  curves with SSCEs.

• 10 curves with exomoons.

• Fall – Winter 2025/26, 12 trained collaborators blindly analyzed the final sample .

Final sample



Analysis code

• Loads each processed segment.

• Computes the position of each transit from t0 and Porb (accounting for TTVs).

• Fixing the inclination (i), the code iterates over a and Rp, fits each transit with a Mandel & Agol
model and identifies the a – Rp pair that best fits the full set of transits.



Web analysis tool
• Classifying Categories.
• SQLite database.
• https://dipsojos.uniovi.es (us:public, pw: public).



Eficiency

• Simulated curves  →  True Positive Rate (<TPR> = 86%) and False Positive Rate (<FPR>=15%).

• We weight each observer’s classifications according to their efficiency to reduce the number of 
real transits requiring expert vetting.



Of the 555 real transits, 363 were flagged by the collaborators, and 88 remained after expert vetting.

Results



26 event (8 exoplanet), 23 new.

Results (SSCEs)

Kepler-468 b



Results 

(Flares)
7 events (3 exoplanets),  4 new.

Kepler-396 b Kepler-411 b



Systematic TDVs suggest refined orbital 
parameters for 4 exoplanets.

Results (TDVs)



Results (TTVs)



Results (mutual phenomena)

We recovered the event reported by Hirano et al. 
(2012) in Kepler-89 (planets e and d).



Future

• Scale the project to analyze the full sample from Kepler, TESS (PLATO…) .

• Needed more collaborators to inspect the larger number of curves.

• Bottleneck: real light curve reduction.



Thank you for your 
attention


