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Determination of Planet Masses

• Planets detected by…

o Radial Velocity: needs orbital inclination (Transits or Astrometry)

o Transits: needs a mass determination (Radial Velocity or TTVs)



51 Peg b



Planets with determined masses 
(<30% of all)

GJ 876b







Near-by Super-Earth Planets with known masses







Rivera et al. 2010
Rivera et al. 2005

v. Stauffenberg 2024



JWST DDT 
Rocky Worlds
list



JWST DDT 
Rocky Worlds
list



JWST DDT 
Rocky Worlds
list



Planet-Planet interaction from Transit Timing Variations TTVs: 
Trappist-1 River Plot  (Agol et al. 2021)



Planet-Planet interaction: Radial Velocity Variations(RVV)

Schwarz, priv. 
comm



Determination of dynamical Planet Masses

o Needs >1 planet in the system

o Preferentially in dynamical compact configuration

o Needs long (decades) observational baseline

o High RV precision (ESPRESSO data highly welcome)

o Requires a direct N-body integration of the equations of motion (or an 

analytical approximation)

o Rebound + dynesty (Rein et al. 2012…2023, Speagle 2020)



• Nearby (3.7pc), very low mass (0.12 M


) M5.5 star

• Slow rotator (P~125d)

• 184 HARPS + 26 ESPRESSO spectra, covering 7320d

• Kepler models, N-body models, various GP kernels, 0 to 5 planets

• Best model: N-body model, 3 Planets (3.2d, 6.7d, 13.1d) , SHO Kernel







• Nearby (3.7pc), very low mass (0.14 M


) M4.5 star

• Slow rotator (P~70d)

• 324 HARPS + 110 CARMENES + 54 ESPRESSO spectra, covering 7700d

• Kepler models, N-body models, various GP kernels, 0 to 3 planets

• Best model: N-body model, 3 Planets (2.0d, 3.1d, 4.7d) , SHO Kernel





Determination of Planet Masses

• Planets detected by…

o Radial Velocity: needs orbital inclination (Transits or Astrometry or planet-

planet interaction)

o Transits: needs a mass determination (Radial Velocity or TTVs)



Results

YZ Cet planets

• mb: 0.74 (+0.10, -0.08) M

• mc: 1.25 (+0.12, -0.10) M

• md: 1.05 (+0.13, -0.11) M

• Pe: 2.02d

• Pb: 3.06d

• Pc: 4.66d

• i = 70±11°

GJ 1061 planets

• mb: 1.07 (+0.11, -0.09) M

• mc: 1.76 (+0.13, -0.11) M

• md: 1.55 (+0.17, -0.16) M

• Pb: 3.12d

• Pc: 6.68d

• Pd: 13.07d

• i = 77±12°





Summary

• GJ 1061: dynamical masses of three Earth-mass planets, two in the 
conservative habitable zone

• YZ Cet: dynamical masses of three Earth-mass planets, one in the 
conservative habitable zone

• Coming soon: Checking the feasibility for other systems


