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ALMA performance

Spatial resolution FOV [arcsec]
[arcsec]
(max. baseline = 2km)
100 0.38 62
300 0.126 18
950 0.04 7

Fast switching?

e Time resolution
— 32msec or 30sec?
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Where Is the mm/sub-mm
emission layer except flares ?

B The mm/sub-mm emission from non-flare sun is thermal continuum
from around [T = 1] layer = lower chromosphere.
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ALMA FOV
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Evershed flow



Penumbral micro jets

Call H movie Katsukawa et al. (2007)
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Length: 1" ~ 5" (1000km ~ 4000km), Width: ~ 0.4" (300km)
Duration: Shorter than 1 min
Observed everywhere above the penumbra!




Interpretation:

Magnetic field reconnection in the
uncombed 3D penumbral configuration.
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UMBRAL
LIGHT BRIDGE CORE
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3D structure of light bridge Jurcak etal 2006.
Lites etal, 2004, Solar Physics
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Shimizu et al. 2009, 2011
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umbral dotD iz & FEE 15
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H.Watanabe et al. (2008)
In preparation
center-to-limb variation
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line formation height
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gas intrusion
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known as a gas flow :
towards the umbra in outward =5 |
~—H$ CHROMOSPHERE
chromospheric layer over 150" e arson Lo
the penumbra. : b s |
Doppler signal in penumbra 2 3‘:&% outward
Bray & Loughhead 1965 R —_
. & 0 .‘—Fl-ge.Pb,Lu
Questions; one i

- Does the invers Evershed flow take place

of the interlocking penumbral structure?
- Is the flow intermittent or stationary?
- What is the origin of the flow?
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Na D Dopp. + 320mA (Hinode/SOT/NFI)
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Photospheric Evershed flow







Na D Dopp. + 160mA (Hlnode/SOT/NFI)




Inverse chromospheric Evershed flow




Spatial correlation, DC side

Time average 2011.04.26
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Spatial correlation, limb side

Time average 2011.04.26
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Running penumbral wave is one of the dominant source of Doppler signal
in +80mA. Inverse Evershed flow is not visible in timeslice.
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Magnetic Canopy

Continuum CI9111A
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Giovanelli and Ronald 1982
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Moving Magnetic Feature (MMFs, Harvey & Harvey 1973)

2007.1.4 Hinode/FG



Moving Magnetic Feature (MMF)

Penumbra dark filament & bright filament (X BEIES 55U BI DS

Moving Magnetic Feature Type
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Turbulent convection|Z&kHmagnetic pumping [Z&Y
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Weiss, etal, ApJ, 2004, 600, 1073-1090
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Moving Magnetic Feature (MMF)
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e CN, TiO, CaH, CH, MgH, FeH, AlH, AIF CN, C2,
MgO, ZrO, CO, VO, CrH, H,, H,0,,,,

eg. Shanmugavel etal 2008
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May give a hint of
- magnetic field configuration of penumbra,
- particle acceleration and their transport. Not studied yet.
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