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Should we take this as a given?
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Our experiment
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Dominant planet of 91 systems in Butler et al. 2006 with Nops<90

e Retain period, velocity amplitude, observation times, uncertainties

Jse eccentricities 0, 0.05, 0.1, 0.3, 0.6
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Eccentricity measures
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What eccentricity
measure best

represents the
MCMC output?

® Emean, Emedian
® CEmode

® V(h%median+k?median),
V(h%mean+k?mean)

h=e sin w , k=e cos w



fraction of simulations
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Eccentricity biases for mock systems
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Real planets

black=all systems ; blue=e<0.1; green=e>0.1
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Estimating the underlying distribution
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Estimating the underlying distribution
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Estimating the underlying distribution
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Trends in orbit parameter quali
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Trends in orbit parameter quali
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Related work

® Shen & Turner 08 used X? minimization to study
eccentricity biases:

® many variations on a single RV system rather than a
catalog of systems

@ found eccentricity bias for datasets with low signal-
to-noise (K/0<3) and moderate number of data

points (<60)



Summary

Best-fit mean or median eccentricity output from orbit
fitting procedures are biased high for e<0.05

We recommend emode as the reported eccentricity

True fraction of low-eccentricity (e<0.05) RV planets
may be 35-40% rather than 15-20%

Future work:
® Larger planet catalog

® Two-planet systems



