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Abstract

In magnetized plasma, the ordinary and extraordinary modes of the radio free—free emission have different optical depths. This creates a
circularly polarized component in an atmosphere with a temperature gradient. We derived coronal and chromospheric magnetic fields from
polarization and spectral observations of the thermal free—free emission using the Nobeyama Radioheliograph (NoRH). The derived
magnetic field is about 20% to 50% of the corresponding photospheric magnetic field at the center of the active region. The derived
magnetic field is seems to be an emission-measure-weighted average of the coronal and chromospheric magnetic fields.
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Radio Polarization at the Chromosphere Nobeyama radioheliograph
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Derive the chromospheric and coronal magnetic fields by combining two-dimensional
radio polarization and radio spectral imaging observations.
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Fig.4 (a) Magnetic fields observed by HMI. Radio circular polarization at 17
Coronal and Chromgspheric Components GHz is superimposed as contours: positive components in red, 0.5%, 1.0%;
negative components in blue, 0.5%, 1.0%, 1.5%. (d) EUV image at 171A
‘ Two com ponents atmosphere observed by AlA. Red and blue contours indicate radio circular polarization
degree at 17 GHz.
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Polarization is correlated with the magnetic field
- Outside the active region:
No correlation (coronal loop structures)
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The coronal component is
dominant at the edge of
the active region.
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Fig.6 (top) circular polarization at 17
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» observed by HMI, along the white line
Y (arcsec) in Fig.4(d).
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