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Abstract. Coronal intensity and polarization maps have been obtained for the to-
tal solar eclipse (TSE) of June 21, 2001, observed from Lusaka, Zambia (location:
28°17.5'E15°24.5’S, Alt. 1300 mtr) at broadband He 6563A (FWHM 80A), as well
as, around the coronal emission lines 5303A (FWHM 12A), and 6374A (FWHM 124).
The results are discussed.
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1. Introduction

The main aim of the USO experiment for June 21, 2001 TSE was to obtain the intensity structure,
the extent of polarization of the inner white-light corona, and particularly address the rather unre-
solved issue of the green line 5303 A polarization. An imaging polarimter developed at USO was
used to obtain digital images at 4 positions of polaroid axes, i.e., 0°,45°,90°, 135°, as required for
the polarization analysis (Billings 1966). These observations were taken using three interference
filters centered at H, 6563A (80 A FWHM), Fe XIV Green line 5303 A, Fe X Red line 6374 A
having passband of 12 A FWHM. In order to subtract the continuum component, one needs to
take observations both on and off the line, however, our experiment did not have this provision.
The The total green line intensity is given by I = Ig + I, where I originates by excitation
of FeXIV by electron collisions, and I, is the contribution by the photo-excitation of the ions
due to absorption of the photospheric photons. The linear polarization in 15303 line is caused
by scattering of the photospheric radiation, therefore it is related to I, component. In the ab-
sence of magnetic field, the angular distribution of scattering in the line is analogous to Thomson
scattering, so the polarization in the line can be given by p = a(T)o 530321 Bwi/ (1) (Badalyan
et al. 1999). Here, a(T) is the relative abundance of FeXIV ions, o and os303 coefficients of
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scattering in white light, and green line radiations, and the product ppxB..r represents polarized
brightness of the corona. This relation shows an anti-correlation between the degree of polar-
ization p and I,. Theoretical calculations show that maximum green line polarization p should
be lower than 43%, depending on the contribution of photo-excitation versus electron collisions,
and the strength and configuartion of magnetic field (House et al. 1974, House et al. 1982, see
also Badalyan and Sykora 1997). On the contrary, the coronagraph observations have usually
yielded very low degree of polarization, such as, ~ 1% to a few percent (Arnaud 1982, Querfeld
and Smartt 1984). The eclipse observations show a large scatter in the measured values, ranging
from = 0% (Beckers and Wagner 1971), 5 — 20% (Picat et al. 1979), and ~ 30% (Mogilevsky et
al. 1973).

2. Results and Conclusions

Qur polarization map in broadband Ha 6563A essentially shows WL-polarization, having po-
larization less than 10% at the sites of the cooler chromospheric prominence structures. Linear
polarization degree of up to 25-30% is found in both the emission lines Fe XIV 53034, and
Fe X 6374A. The shapes of polarized and nnpolarized coronae are found to be distinctly differ-
ent. Intensity images in 5303A and 6374A showed good correlation, except at lower intensities.
However, the location of maximum intensity and polarization show anti-correlation effect as first
reported by Badalyan & Sykora 1997. Decrease of p, caused by the increasing role of electron
collisions in the excitation of coronal emission line is the probable reason for this effect. The
bright inner coronal emission does not correlate well with outer LASCO structures. Magnetic
field in the active latitude belts appears to be an important factor affecting the degree of polariza-
tion and intensity of the coronal emission lines. A careful examination of p-maps may allow to
infer magnetic field eonfiguration in the corona.
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