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Abstract. With the detection of thousands of exoplanetary systems, previous studies have identified a
dearth of close-in exoplanets around fast rotating stars, which can be attributed to strong star-planet tidal
and magnetic interactions. These systems evolve rapidly, which makes their detection particularly chal-
lenging. To increase the size of the sample of short-period star-planet systems, going beyond detections by
transit is necessary. To do so, we applied a method based on phase-curve modulations, which has already
proven successful through the discovery of four exoplanets. We identified 88 non-transiting candidates in the
Kepler dataset, with orbital periods between 4 hours and 2.3 days. Remarkably, 55 of them would join the
class of ultra-short-period planets, a population of particular interest for studying extreme star-planet inter-
actions. To confirm these candidates, we initiated radial velocity follow-up with the SPIRou spectrograph at
CFHT. A first allocation of 2.7 hours of Director’s time on KIC 12060710 yielded a preliminary confirmation
of existence and mass estimate for its substellar companion, which orbits the star in 9 hours. Additional
observations have been requested at CFHT to secure this confirmation and to extend the monitoring to two
other bright M-dwarfs from our 88 star sample.
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1 Introduction

Exoplanetary detection methods have revealed an unexpected diversity of star-planet systems, with more than
6,000 exoplanets already detected. The volume of available data made it possible to move beyond case studies
and investigate the statistical properties of exoplanet populations. In this context, [McQuillan et al.| (2013) first
unveiled the presence of a dearth of close-in exoplanets around fast rotators. To understand if this gap arises from
observational biases or from underlying physical processes, (Garcia et al.| (2023) demonstrated that exoplanets
can actually exist in this region, but are expected to evolve rapidly under strong star-planet magnetic and tidal
interactions (e.g. |Ahuir et al.[[2021). Because of their short lifetimes, such systems are therefore statistically
more difficult to detect. To overcome this limitation, we recently proposed a complementary approach (Gourves
et al.[2025)), based on a method that has already enabled the discovery of four exoplanets (Faigler et al.|[2013;
Lillo-Box et al.|2021). This observation technique is based on detecting subtle brightness modulations caused
by non-transiting exoplanets in the stellar photometry (see [Shporer|2017). These signals arise from three main
effects: (i) reflected light and thermal emission from the companion’s atmosphere (alike a phase curve but with
no transits/eclipses), (ii) tidal distortion of the host star, and (iii) Doppler boosting, which alters the observed
flux as the star moves relative to the observer.
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2 Searching for non-transiting exoplanets in the Kepler photometry

Since non-transiting systems are statistically expected to be far more numerous than transiting ones, observing
them could increase our chances of detecting planets close to their host star. To avoid confusion with stellar
rotation signals (e.g. |Garcia et al.[[2014), we restricted our analysis to FGKM main-sequence and subgiant stars
for which we know the rotation period (see [Santos et al.|[2019, [2021). For each target, we searched for a power
excess in the light-curve periodogram, indicative of a close-in companion. We then cross-checked our detections
against existing catalogues to remove contaminants, and finally carried out a visual inspection of the phase-
folded light curves and their wavelet decompositions. Using this approach, we uncovered 88 candidates with
orbital periods ranging from 4 hours to 2.3 days, as seen on Figure[l] This study was published in
where all details on the procedure can be found. Interestingly, nearly two-thirds of them have orbital
periods shorter than a day. If confirmed, this population could directly relate to the dearth of close-in exoplanets
around fast rotators identified by McQuillan et al.| (2013, see dashed black line in Fig. [1)) and interpreted by
\Garcia et al|(2023)) as the outcome of strong tidal and magnetic interactions.
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Fig. 1. Rotational period of the star as a function of the orbital period of the substellar companions, adapted from

|Gourves et al.| (2025). The colour-coded points are the 88 non-transiting exoplanet candidate systems, with the size of

the dots being a function of the Kepler apparent magnitude of the host star, sourced from |Brown et al.| (2011). The star
symbols represent KICs 12060710, 7847566, and 6370174. The colorbar shows the temperature Teg, sourced from Berger|
(2020). The grey sample in the background consists of 576 confirmed single-planet-host main-sequence solar-like
stars with a rotation period obtained by |Garcfa et al.| (2023). The dashed black line corresponds to the fit of the lower

envelope of points obtained by McQuillan et al|(2013).

3 The case of KIC 12060710: towards the confirmation of non-transiting candidates

In order to confirm the existence of the 88 detected non-transiting exoplanets, independent observations with
a different detection method are required. However, because of the faintness of most Kepler targets, such a
follow-up is particularly challenging. To overcome this limitation, we turned to the SPIRou spectrograph at
the Canada-France-Hawaii Telescope (CFHT), a powerful near-infrared instrument ideally suited to confirm
planetary companions around M-dwarfs (Donati et al.[[2020)). Being the brightest among the M-type star
candidates of our original list of 88, KIC 12060710 (see F11s therefore the most suited target to initiate the
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confirmation of these newly detected non-transiting objects as exoplanets. The candidate companion identified
around this star has an orbital period of around 9 hours.

In August 2025, we were granted CFHT Director’s time, providing 2.7 hours of SPTRou observations. To
derive the radial velocity measurements, a line-by-line (LBL) approach was used (e.g. |Artigau et al.[2022). The
data was compared to a simple sinusoidal model representing the expected radial velocity signal. The resulting
measurements, presented in Figure [2] already reveal variability consistent with the presence of a companion
around KIC 12060710, with an orbit of about 9 hours, demonstrating the feasibility of such monitoring.
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Fig. 2. Radial velocity measurements for KIC 12060710 obtained from 2.7 hours of SPIRou observations. The purple
points were derived using the LBL approach, with error bars smaller than the marker size. The amplitude of the signal
is consistent with expectations for such a system. The black curve shows a simple sinusoidal model approximating the
expected radial velocity variation for KIC 12060710.

Considering the first radial velocity measurements obtained for KIC 12060710, we can provide a preliminary
estimation of the planetary mass of the detected companion. Because of the close proximity of the object to its
host star, we can assume a circular orbit (e.g. Mazeh |2008). The companion’s mass M), can then be expressed
as )

PorbME > 3
)

Mp sini = K (271‘6;’

with P, the orbital period of the object, K the semi-amplitude radial velocity value, G the gravitational
constant, and M, the stellar mass. The Py, and M, values are respectively taken from |Gourves et al.| (2025)
and Berger et al.| (2020).

By taking the maximum value of K (see Fig. [5[), we obtain a M, sini value of 0.576 0 155 Mjup. Assuming a
maximal orbital inclination of 72°(see (Gourves et al.[[2025)), the minimum planetary mass of this object would be
of 0.605Myp, a value consistent with previously detected exoplanets orbiting M-type stars with similar orbital
periods (e.g. |[Sanchis-Ojeda et al.|[2015; |Smith et al.|2018; |Wong et al.|[2021)).

4 Conclusion

Among our 88 candidates, we identified 13 F-type, 23 G-type, 37 K-type, and 15 M-type stars exhibiting a
signature consistent with the presence of a non-transiting planetary companion in a close orbit. Notably, 55 of
them would expand the current known sample of ultra-short-period (USP) planets. These objects, characterised
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by orbital periods shorter than one day, have in recent years attracted considerable interest (e.g.|Sanchis-Ojeda
et al.|2014} [Schmidt et al.|2024; Tu et al.[[2025). If confirmed, our sample of USP exoplanets could represent key
laboratories for studying processes such as intense magnetic and tidal interactions (e.g. [Mathis|2018} [Strugarek
2018), tidal heating (e.g. [Lanzal [2021), atmospheric escape (e.g. |Owen| 2019, or orbital decay (e.g. |Collier
Cameron & Jardine|2018)).

To demonstrate the viability of SPIRou radial velocity follow-up for our Kepler faint targets, we observed
KIC 12060710 in August 2025. These first measurements are consistent with the presence of an exoplanet and
confirm the feasibility of such observations. Nevertheless, the phase coverage remains too limited to confirm with
certainty this exoplanet. To address this, we have requested an additional 25 hours of SPTRou observations, not
only to secure the confirmation of KIC 12060710, but also to expand our study to other promising candidates. We
selected the two other brightest M-dwarfs in the|Gourves et al.|(2025]) catalogue: KIC 7847566 and KIC 6370174
(see Fig. . Both show photometric signatures consistent with the presence of non-transiting companions, and
could contribute to the growing catalogue of USP exoplanets. The field of USP exoplanet detection is expanding
rapidly and future missions such as the PLAnetary Transits and Oscillations of Stars mission (PLATO, Rauer
et al.|[2025)), scheduled for launch in 2026, will play a decisive role. PLATO’s emphasis on brighter targets
(Montalto et al|[2021) will significantly increase the number of systems accessible to ground-based follow-up
observations.
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