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1. Close-Iin non-transiting planets in photometry
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Figure 1: Location of the
88 candidate non-transiting
planets (dots filled in
colours) identified by
6000 Gourves et al. 2025 [2] in
. the Kepler data. The grey
N/ dots correspond to the
5000 ; Kepler close-in transiting
Bw planets hosted by stars with
known surface rotation
4000 period (see e.q. [4]). The
location of KIC9139163 is
highlighted with the blue
circle. Figure from Gourves

3000 et al. 2025 [2].
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* Close-in non transiting planets can be detected in photometry thanks

to their phase curve [1].

 Gourves et al. (2025) [2] characterised 88 non-transiting candidate
planets in the Kepler data (see Figure 1).

 Radial velocity (RV) follow-up with HARPS-N and detailed phase curve
analysis (Breton, Dyrek et al. 2026 [3]) revealed that the brightest star in
the sample, KIC9139163, may host an ultra-close hot Neptune.
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2. KIC 9139163, a hot solar-type pulsator
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Figure 2: Light curve (top) and power
spectral density (PSD, bottom) for the
long (black) and short (orange) Kepler
data of KIC9139163. The frequency
range with the p-mode oscillation, the
stellar surface rotation signature, and
the non-transiting candidate planet
contribution are highlighted in blue,
orange, and purple, respectively. Figure
from Breton, Dyrek et al. (2026) [3].

M, = 1.39 M,
R, = 1.56 R,

P = 6.3 day

 Host star characterised thanks to asteroseimology and spectroscopy

3. Radial velocity with HARPS-N
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Figure 3: Top: binned phase curve of
the 0.6 day signal in Kepler and TESS,
respectively. Middle: RV obtained with
HARPS-N, together with the best-fit
Keplerian model. Bottom: Residuals of
the RV fit. The time of superior
conjunction inferred from the RV is
Indicated as the vertical dashed red
line. Figure from Breton, Dyrek et al.

(2026) [3].

* Observation campaign with
HARPS-N from March to
August 2022.

* 59 spectra acquired on short
exposures (<5 min).

* Analysis following the method
of [5,6]: statistically significant
detection (see Figure 3).

e Characterisation of time of
superior conjunction.

sinz = 7.28 £ 1.38 MEB

4. Phase curve analysis of Kepler and TESS data
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4. Conclusion and perspectives

 The candidate planet is located s I i
above the lower edge of the 10.0 } TGRS
Neptune desert (see Figure 5)and | P B2,
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Figure 5: Location of the KIC9139163 system (blue star) in the radius-period, mass-period and radius-mass
diagrams, respectively. Other known systems are represented as orange dots in the top panels, systems
observed by JWST are represented in the bottom panel. Figure from Breton, Dyrek et al. (2026) [3].
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