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/AND THE MAGNETIC FIELD magnetic field lines
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Oscillations in sunspot’'s umbra and penumbra
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Superpenumbra and outer penumbra
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Three-minute power map
Photosphere and transition region (304 A)
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5.1-5.9 mHz
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Phase difference between the velocity and intensity oscillations

intensity
velocity



Phase difference between the velocity and intensity oscillations
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Penumbra: ~180° — propagating waves

Superpenumbra: 90°/180° — mixture of
propagating and standing waves



5.1-5.9 mHz (2.8-3.2 min)
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The types of waves observed in superpenumbra



The types of waves observed in superpenumbra
Alfvenic waves?



« Uneven magnetic field inclination in penumbra — and in superpenumbra?




« Uneven magnetic field inclination in penumbra — and in superpenumbra?

SPINES




« Uneven magnetic field inclination in penumbra — and in superpenumbra?
* Superpenumbra: a mixture of propagating and standing waves

e Period: 3 minutes



« Uneven magnetic field inclination in penumbra — and in superpenumbra?
* Superpenumbra: a mixture of propagating and standing waves

e Period: 3 minutes

- Magnetoacoustic waves
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