A Terrestrial-mass Planet Orbiting GJ 1151: The Possible Source of
Coherent Low-frequency Radio Emission from an Inactive Star
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Star-planet interactions are capable of creating coherent emissions at radio wavelengths—a promising path to detecting and characterizing planets

Star-planet magnetic interactions (SPI) are capable of funneling Recently, Vedantham et al. 2020 announced the detection of The Habitable-zone Planet Finder (HPF) is a near-

charged particles (e.g., from the stellar corona) towards the coherent radio emission from the inactive M4.5 dwarf star infrared spectrograph on the 10m Hobby-Eberly

host star, creating an auroral hot spot on the surface of the GJ 1151 using observations from the LOFAR (Low- Telescope at McDonald Observatory.

star. These interactions are further capable of creating Frequency ARray) radio array at 150MHz. The observations Wavelength range: 810-1280nm

coherent radio emission via electron cyclotron maser can be explained with SPl from a rocky planet in a short- Resolution: 55,000

emission. Although a promising avenue to detect exoplanets, period (l-5day) orbit. Ve have been observing G] 151 as Temp. stability: ImK (Stefansson et al. 2016)

no exoplanets have been detected with this method to date. part of the 5-year HPF survey to detect rocky planets Calibrator: Laser-Frequency Comb (LFC)
around nearby mid-to-late M-dwarfs. RV Precision: ~1.5m/s (Metcalf et al. 2019)
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TESS data rules out transits, but shows modulations at the planet period Future Work: synergy between RVs and radio observations

Observations from TESS rule out a transiting configuration of the planet, but hint at a modulation
seen at the planet period, which could be the optical counterpart of the stellar hot-spot created
by the star-planet interaction.

We have detected a terrestrial planet in a short-period orbit around the inactive
M-dwarf star GJ | 151.This planet could be interacting with its host star via sub-
alfvénic magnetic interactions, explaining coherent radio emissions previously
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