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Ages from isochrone fitting
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Precise ages

Imprecise ages

Ages from isochrone fitting
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The light curve Cannon  
(Ness et al., 2018)
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Stellar rotation on the CMD
McQuillan et al. (2014)
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Stellar rotation on the CMD
McQuillan et al. (2014)
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Middle-aged FGK dwarfs:  
Gyrochronology & activity

Subgiants & hot stars:  
Isochrone-fitting

M dwarfs:  
Gyrochronology & activity 

(Not yet calibrated!)

McQuillan et al. (2014)
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McQuillan et al. (2014)

Gyrochronology & activity

Isochrone-fitting
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stardate

1 Combines multiple age indicators/dating methods

stardate.readthedocs.io 
github/ruthangus/stardate
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stardate

2 Selects best dating method in each region of parameter space 

stardate.readthedocs.io 
github/ruthangus/stardate
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stardate

3 Rotation period is a function of all stellar parameters

stardate.readthedocs.io 
github/ruthangus/stardate



@ruthangus

stardate

4 Empirical equivalent of isochrones/tracks with rotation

stardate.readthedocs.io 
github/ruthangus/stardate
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stardate

5 Built on top of isochrones (github.com/timothydmorton/isochrones)

stardate.readthedocs.io 
github/ruthangus/stardate
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github/ruthangus/stardate

stardate
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Praesepe model

Angus et al . (2015) model

Calibrating to Praesepe & the Sun

~650 Myrs

Data from Douglas et al. (2017)
See also Douglas et al. (2019) 

ArXiv: 1905.06736
@ruthangus



�0.5 0.0 0.5
log10(GBP � GRP)

0.0

0.2

0.4
�

P
[d

ex
]

300 400 500
EEP

0

2

4

�
P

[d
ex

]

7 8 9 10
log10(Age[yrs])

0.0

0.2

0.4

�
P

[d
ex

]

�5 0 5
[Fe/H]

0.0

0.2

0.4

�
P

[d
ex

]

Inflating the variance where gyro doesn’t apply 
(or is poorly calibrated)
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Binaries

Praesepe model, 750 Myr

Angus et al . (2015) model, 750 Myr

Single stars

The Hyades

~750 Myrs

Data from Douglas et al. (2016)
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Praesepe model, 1.1 Gyr

Angus et al . (2015) model, 1.1 Gyr

NGC 6811

1.1 Gyrs
See Curtis et al. (2019) 

ArXiv: 1905.06869

Data from Meibom et al. (2011)@ruthangus
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Praesepe model, 2.5 Gyr

Angus et al . (2015) model, 2.5 Gyr

Meibom et al . (2015) periods, dereddened

Meibom et al . (2015) periods, raw photometry

NGC 6819

2.5 Gyrs

Data from Meibom et al. (2015)@ruthangus
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2.5 Gyrs

@ruthangus F G



0 5 10 15

True age [Gyr]

0

5

10

15

In
fe

rr
ed

ag
e

[G
yr

]
FGK dwarfs (still spinning down)

GBP � GRP < 2.2, Ro < 1.9

Gyro & isochrones

Isochrones

0 5 10 15

True age [Gyr]

0

5

10

15

In
fe

rr
ed

ag
e

[G
yr

]

FGK dwarfs (not spinning down)

GBP � GRP < 2.2, Ro � 1.9

Gyro & isochrones

Isochrones

0 5 10 15

True age [Gyr]

0

5

10

15

In
fe

rr
ed

ag
e

[G
yr

]

M dwarfs

2.2 < GBP � GRP

Gyro & isochrones

Isochrones

0 5 10 15

True age [Gyr]

0

5

10

15

In
fe

rr
ed

ag
e

[G
yr

]
Evolved stars

EEP > 420
Gyro & isochrones

Isochrones

Combining gyrochronology & isochrones
Angus et al. (submitted)
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Stellar rotation on the CMD

McQuillan et al. (2014)
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Middle-aged FGK dwarfs:  
Gyrochronology & activity

Subgiants & hot stars:  
Isochrone-fitting
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Made at KITP with Phil Muirhead, Jamie Tayar & Melissa Ness
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Stellar ages from kinematics
Made at KITP
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McQuillan sample
Median absolute deviation
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Rotation vs Temperature
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Ages of M dwarfs from magnetic activity & Kinematics

Rocio Kiman (CUNY) Kiman et al., (2019) arXiv:1904.05911
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https://arxiv.org/abs/1904.05911
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