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Rotation in Sun-like stars

Combine:
e Asteroseismology -
sensitive to interior

e Starspot rotation -
sensitive to surface




Measuring rotation with asteroseismology
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Measuring rotation with asteroseismology
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Distinguishing core and envelope rotation
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Selection of Sun-like Kepler stars

e 5 Bright Sun-like stars

e C(lear oscillation spectra,

log(g) [cm/s/s]

e C(lear spot modulation
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Rotation from surface variability
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Combining asteroseismology and spots

e Poor constraints from
asteroseismology alone
Surface rotation as prior on £2,

Restricts possible 2. and £,
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Limits on radial
differential rotation

kplr004914923 kplr005184732 kplr006116048

e Centered around 0% Sost

e Average range: +30% @-98)/0 (U-0p/0% (Q-98)/08

kplr006933899 kplr010963065

e No clear asymmetry

e VRS R Bl pae e s e
(Qr—Qg)/QF (Q—Qp)/Qp

(Nielsen et al. 2017)




Outlook

One star fit
Ensemble fit

e Further reduce shear range —
1 npu roiarion mode

e Ensemble fits (Schunker et al. 2016)

e Simultaneously fit 10-100 stars
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® Measure average A value for all

e PLATO can deliver this
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Summary

Combined asteroseismology with
spot rotation

Shear limited to a range of + 30%

PLATO can push this lower for

ensembles
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Comparing seismic and surface rotation rates

= Py=1.0441008 .p,
- 11

e Average seismic and surface
rotation rates agree within
errors
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e Constrain the envelope
rotation rate in the radial step ,
model s

Asteroseismic rotation period, P, [days]
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