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Credit: NASA/JPL-Caltech/R. Hurt (SSC).
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A spin-down clock for cool stars from
observations of a 2.5-billion-year-old cluster

Seren Meibom!, Sydney A. Barnes2, Imants Platais®, Ronald L. Gilliland®, David W. Latham!,
Robert D. Mathieu?®
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Figure 2 | The colour—period diagram for NGC 6819. The distribution of rotation periods as a function
of de-reddened colour index (B-V)o for 30 cool photometric. proper-motion. and radial-velocity members
of the 2.5 Gyr open star cluster NGC 6819. The measurements define a tight dependence of rotation
period on colour (mass). The symbols and error bars respectively indicate the means and standard

deviations of multiple measurements for the same star when available. The location of the Sun (4.56 Gyr)
UN IVE RS ITYOF in the diagram is marked with a grey solar symbol. Stellar masses in solar units are given along the top
horizontal axis at the corresponding colours. Solar-mass stars with (B-V)o between 0.62 and 0.68 mag
BI RM I NG HAM (interval marked by grey line near the bottom horizontal axis) have a mean period of 182 d witha

standard deviation of 0.4 d.
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Precision of
gyrochronology:
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Gyrochronology on old stars



Calibrating Gyrochronology using Kepler Asteroseismic targets
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Figure 1. Photometric rotation period vs age for 310 Kepler targets (grey circles) plus cluster and field stars (blue triangles). The Sun is shown as a red circle.



Calibrating Gyrochronology using Kepler Asteroseismic targets

Ruth Angus,!* Suzanne Aigrain,! Daniel Foreman-Mackey,” and Amy McQuillan®
! Department af Physics, Universioy of Ohford, UK

2 Centre for Cosmology and Particle Piysics, New York University, New York, NY, U84

3 8chool af Plysics and Astrononty, Raymond and Beverly Sackler, Faculty of Exact Sciences, Tel Aviv Universivy, 69978, Tel Aviv, lsrael

“leading us to find that no single
relation between rotation period,
colour and age can adequately
describe all the subsets of our data”

Precision of gyrochronology: ?
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Rossby Number (Ro)

Definition: Period of rotation / convective turnover timescale

RO — Prot/Tc

Why use this?
It is the parameter of dynamo theory.
Links rotation and convection - important ingredients of solar dynamo theory.

Importantly linked to magnetic field strength.
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What does this mean for gyrochronology?
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What does this mean for gyrochronology?
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What does this mean for gyrochronology?
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What does this mean for gyrochronology?
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Where do the dragons live?
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