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Sun is variable on all time scales

Minutes — days: oscillation, granulation

Days — month: evolution of magnetic
features, rotation

Decades — Millenia: solar activity
Mega— Gigayears: stellar evolution




Solar and stellar variability on
rotational timescale

 Sun: on rotational
timescales spots are
dominant

* Rotation period not
detectable!

* Kepler: observe stars with
different inclinations and
rotation periods
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Our aims
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Studies on cycle

timescale —> activity bands
BUT: we want to study
day-to-day variations

Need information on
day-to-day basis

For inclination
studies: distribution
on the far side




How? — Surface Flux Transport Model

(Cameron et al. 2010)
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How? — Surface Flux Transport Model

(Cameron et al. 2010)
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Defining spot filling factors

Spot moves
due to
differential

A, P, / rotation and \ .P.r0jected
meridional flow Spot filling factors

position ™) depending

on the on position of
emerge \ / surface observer
nce Spot
decays

SFTM output is on a non-rotating surface = add solar rotation!
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Comparisons with observations
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Average:
Balmeceda: 0.00159
SFTM: 0.00156

81-day smoothed data
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Balmeceda: 1.33e-08
SFTM: 1.64e-08




Changing the inclination

Ratio of equatorial

365- day smoothed data :
and polar view

Butterfly diagram

Ratio eqg/pole

-
—_ S
o O
v ©
ko) Y
= o
v C
k= =
2 =
® o
©
- | Q
)

2{ |

1976 1978 1980 1982 1984 1986 1978 1980 1982 1984 1986 1978 1980 1982 1984 1986
Time [yr] Time [yr] Time [yr]

- @quatorial view
polar view

Peak of cycle shifts with lower inclinations towards the beginning
to the cycle due to the shape of the butterfly diagram




TSI variability due to spots |
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TSI variability due to spots Il
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Conclusion and Outlook

* Solar-stellar comparison: need to understand how the
Sun would be observed from arbitrary locations

e SFTM statistically reproduces observed spot filling
factors

* We calculated spot component of TSI variability from
arbitrary vantage point

* Future plans:
* Include facular component
» SFTM: faster rotators > higher activity (Emre Isik)




