Detecting Low-Mass Planetary Systems with SOPHIE:
Entering the SOPHIE-red Era
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Installed on the 1.93-m telescope at Observatoire de Haute-Provence since 2006, SOPHIE is one of the few high-resolution spectrographs
providing more than two decades of radial-velocity monitoring. Current high-precision programmes achieve 1-2 m s-' precision on bright
FGKM stars, enabling the detection of diverse planetary systems, but this performance degrades for fainter, cooler stars, limiting the detection
of low-mass planets around late-K and M dwarfs. Yet, future atmospheric characterisation facilities (ELT/ANDES, ELT/PCS, HWO, LIFE) will rely
on a large sample of such systems. To overcome this limitation, the SOPHIE-red camera extends the spectral range into the far-red and near-
infrared, increasing both stellar flux and radial-velocity information for cool stars.

Detecting low-mass planets around bright G dwarf stars
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— Both systems are detected and characterised exclusively through SOPHIE radial velocities. No convincing transit signal detected from available TESS and CHEOPS photometry.

Extending RVs to Cooler Stars with SOPHIE-red type stars

Rather than being limited by instrumental stability, late-K and M dwarf RVs are increasingly photon-noise limited. Extending the wavelength
coverage from the visible domain up to ~900 nm with the new SOPHIE-red camera increases the SNR on these fainter targets and requires
corresponding adaptations of the Data Reduction Software.
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TELLURIC CORRECTION
Correction of atmospheric absorption
features in the farred domain to
mitigate RV systematics.
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