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ABSTRACT

Our goal is to study certain aspects of the decimetnission produced in the solar corona.
This study is basically composed of the quiet Sumssion. Therefore, we intend to use the
data from theBrazilian Decimetric ArrayBDA) at 1.2 and 1.7 GHz in order to determine the
solar diameter at these frequencies and also ity e existence, or not, of a brightening

near the solar limb and characterize it. Both tygfedata will be used to test and improve the
solar atmospheric model developed by Selhorst altaborators.

INTRODUCTION

Solar Radius

Due to its importance in the structure determimatid solar atmospheric models, the solar
radius has been measured in several wavelengtms femlio through the visible part of the
electromagnetic spectra. During the last two desatthe optical observations failed in showing an 11
year periodic variation in the solar radius. Theamged variation ranged from tens to miliarcsecond
to 0.5 arcsec, both in phase and anticorrelateu tvé solar activity cycle.

Detection of the solar radius changes at radiouiagies indicate that the location in the
atmosphere where the radio emission is producedrisng. Actually, these variations reflect changes
in the local distribution of temperature and dengf the solar atmosphere. Previous research
(Bachurin, 1983) has shown an increase in the satiius of 9.6 and 13.8 arcsec at 13 and 8 GHz,
respectively, from 1976 to 1981. More recently, tdost al. (1999) measured the solar radius at 48
GHz and found that it decreased in correlation aittivity cycle between 1991 e 1993. An important
aspect is that the radius measurements are vehcoretlated with the changes observed in the solar
irradiance, which may produce climate variationgatth.

In 2004, Selhorst et al. (2004) showed that théatian of the solar radius at 17 GHz depends
of where and when it is measures. The averagegatfianges by 4 arcsec between solar minimum
and the maximum, following very well the solar ait}i cycle. On the other hand, if the radius is
measured only in the Polar Regions, the variatians smaller, only about 1 arcsec and are
anticorrelated with the solar cycle. Their conabusis that the solar radius is strongly influentsd
the presence of active regions near the limb, wbkhously follow the solar cycle, whereas the pola
radius has a strong contribution from the polaghttening that varies inversely with the 11 yeareyc
Moreover, a strong limb brightening of 10 to 15 $wbserved at 17 GHz, being more intense (25-
30%) in the Polar Regions. The average thicknesseofimb brightening is of the order of 60 arcsec
(Selhorst et al., 2003).
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Solar Limb Brightening

The study of the temperature distribution with gosi on the solar disk, obtained from radio
observations, have fundamental implication on #temination of the structures of the chromosphere
and corona. These variations are observed as latdmigg near the solar limb and either be caused by
the positive temperature gradient in the chromosploe by the presence of jets of matter called
spicules. An important phenomenon observed in th&Hz solar maps is this brightening near the
limb, which is seen all around the Sun formingrey df non uniform distribution.

Despite the report of several authors (Shimabulatral., 1975; Lindsey and Hudson, 1976;
Horne et al., 1981; Lindsey et al., 1981; Gomez%ater et al., 1983; Lindsey et al., 1984; Bastitan e
al., 1993) of limb brightening detection at sevexalvelengths from 33 to 1000 GHz, no systematic
study has been performed searching for a variatitinthe solar cycle. Very little information exist
about angular variations of this ring. On a presiowrk at 350 GHz (Bastian et al., 1993), a limb
brightening of approximately 16 % above quiet Sewels was found, appearing differently in the
North-South direction from the East-West one. Efart al. (1980) identified that the polar limb
brightening was anticorrelated with the solar attieycle.

It is believed that the limb brightening is duetta factors: i) increase of the chromospheric
temperature with height (opposite to the limb daikg observed at optical wavelengths) and ii)
presence of spicules which appear more prominentlye solar limb.

Spicules are fundamental components of the solanabsphere. At the limb they are seen as
jets of matter and can be observed in chromospbpdctral lines, such as H-alpha. The spicules have
a rising mass flux, approximately 100 times lard@m that of the solar wind. These structures are a
challenge to the theories which need to explain bmsvchromospheric material is dragged to such
great heights without increasing the temperature abput 10000 K, the temperature of the
chromosphere.

OBSERVATION

To determine the solar radius and study the linigphbening at 1.2 and 1.7 GHz we plan to use
the data from thd@razilian Decimetric Array(BDA). It will be interesting to compare these uks
with simultaneous observations from the Radio Olaério de Itapetinga (ROI), at 22 and 43 GHz.

METHODOLOGY

The solar limb is defined as the point where théeetq@un intensity falls to half its most
common value (the quiet Sun level). The set of tgoif all the limb positions form a circumference
which will be fit by the least square method in@rtb obtain the solar radius. This measuremerit wil
determine the region in the solar atmosphere wtherelecimetric emission is being produced, and it
will be possible to compare this result with théadabtained at other wavelengths (Costa, Homor and
Kaufmann, 1986).

As for the solar limb brightening, its presencerrtba limb will be studies from the convolution
of a flat disk, representing the Sun, with the @a@lenna beam (Costa et al., 2002). This model will
then be subtracted from the observations, whichltregll then show, or not, the existence of the
brightening. Once identified, it will possible tdtain its intensity, width, and angular distributjo
possibly understanding its main causes. We wilb @salyze its temporal correlation with the solar
activity cycle.
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SOLAR ATMOSPHERE MODEL

We intend to test the quiet Sun characteristick.2tand 1.7 GHz, such as radius and limb
brightening, and compare these with the valuesreérfrom solar models. As a model of the solar
atmosphere, we will use the bidimensional atmosphdeveloped to describe the quiet Sun
atmosphere based on previous models and confravittdobservational data at 17 GHz 17 GHz
(Selhorst et al., 2005). Several authors (Vernatzal., 1981; Fontenla et al., 1993) have developed
models for the solar atmosphere, however these Iswodere based on spectral line data from the
photosphere and lower chromosphere, and these snddatot agree with observation made at radio
frequencies.
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