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The Stellar Dynamo:

?
Fundamental Properties = Long-term Variability

Effective temperature, Tef median
Radius, R amplitude
_uminosity, L flat, cycling (Pcyc), erratic

Metalicity, [Fe/H]
Rotation Period, Prot




The S-index of Activity
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The Sun in Ca ll

SDO HMI Magnetogram 13—=Jan—=2016 12:10:08.300
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The Observatories

Lowell Observatory

Solar-Stellar Spectrograph Sacramento Peak

Mt. Wilson Observatory

HK project 11m NSO/AFRL K-line Program
100-inch: 1966-1977 . 50 um eft. aperture
60-inch: 1977-2003 CCDT: 1994-2008 1976-2016

CCD2: 2008—present

oo RL Gilliland S. L. Keil
: R. Fisher
A 1. W. Henry
. Mihala W. Livingston

(HAQO, ~1988)

O. Wllson S. Baliunas



Stellar Sample

Lowell Obs.
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Mount Wilson
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Solar Analog Sample

Rotation Distribution
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P_rot [d]

Source: Donahue et al.1996 +
Baliunas et al. 1996

Method: rotational modulation of
MWOQO S-index
red: v sin(i) = P_rot/sin(i)
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Solar Analog Sample

Rotation Distribution 1.5
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Amplitudes Our Star
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Highly Variable Star
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Highly Variable Star

HD 20630

S-index

pectral Density
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Flat Activity Star
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Flat Activity Star
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Stellar Twin Search

Fuclidean Distance:

d(p,q) = d(q,p) = V(g1 — 1)* + (@2 = p2)* + - + (gn — Pn)?

Parameter Vector is (Tef, R, Prot).
All expressed in solar units.
Allows us to sort stars by similarity.
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16% higher median activity
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18 Sco: The Solar Twin
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Top 4 Most Similar to the Sun
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Cycles and “Cycles”

Qcyc
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Cycles

Top 4
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40

Cycle Period vs. Rotation

Bohm-Vitense 2007;
Saar & Brandenburg 1999
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Conclusions

The Solar Dynamo Zoo

50-year stellar activity time series
allow the detection of longer-term —
patterns of variability and further
confirmation of flat activity stars.

Fast rotating stars vary ~2x more in 1
year than the Sun does over its 11-
year cycle. There are ~linear trends
In amplitude vs. median activity.

Very clear, clean cycles like the Sun
are the minority in this sample of solar-
analogs.

Sun is still lonely in the P_cyc vs. P_rot

diagram, but longer cycles make the
situation even more complicated.

poster P11.03






Calibration
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Stellar Results

Mount Wilson Activity vs. Rotation
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Stellar Results

Mount Wilson Activity vs. Rossby#
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