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Abstract. The solar rotation is determined tracing coronal EUV and
soft X-ray bright points, active regions, parts of coronal holes and foot
points of coronal loops. Full-disc solar images in the EUV part of the
spectrum from the SOHO spacecraft (EIT, Fe XV, 28.4 nm) and from
the Yohkoh satellite (SXT, 2 nm) are used.

1. Introduction

Full-disc solar images from the Yohkoh and SOHO missions (Golub and Pasachoff
1997) give an unique opportunity to study the solar rotation tracing features in
EUV and X-ray parts of the spectrum. In this work we have traced several
types of coronal features, primarily coronal bright points, which may represent
very appropriate tracers for the solar rotation analysis because of their small
diameters, large number and presence at many latitudes simultaneously.

2. The SOHO-EIT Data Set, Reduction Method and Results

Full-disc EUV solar images in Fe XV at the wavelength of 28.4 nm from the
SOHO-EIT were used. Our data set consists of about 600 full-disc filtergrams
obtained most often with a cadence of 4 images per 24 hours and mainly equally
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Figure 1. Mean values of solar sidereal angular rotation velocities
obtained tracing coronal bright points in both solar hemispheres dur-
ing June 4-14, 1998 by four observers are presented by four different
symbols. Measurements were performed in 10 deg latitude bands and
the error bars indicate standard errors of the means in each bin. The
four lines represent fits to all data points of each of the four observer.

distributed in time. In this work the solar rotation was analysed tracing coronal
EUV bright points in the first 40 images from our data set in the time inter-
val June 4-14, 1998 by four different observers independently. The reduction
method is described in detail by Brajsa et al. (2000).

Mean values of solar sidereal angular rotation velocities for 10 deg latitude
bands obtained by four observers are presented in Figure 1 by series of four
different symbols. The solar differential rotation velocity is represented by

w(b) = A + Bsin2b, (1)

where w is the sidereal angular rotation velocity in deg/day, b the heliographic
latitude, and A, B are the solar differential rotation velocity parameters. The
four different curves in Figure 1 were obtained with parameters from the ex-
pression (1) for the results of the four different observers. In each case, all data
points without any filtering were used in the fitting procedures. The number
of identified coronal bright points was different for the four observers, having
the minimal value of 66 and the maximal value of 208 bright points which were
traced and whose rotation velocity was determined.
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Figure 2. Solar sidereal angular rotation velocities obtained tracing
different coronal structures during May 24-31, 1993: active regions =
+, bright points = 0, coronal holes = 0, foot points of loops = x.

3. The Yohkoh-SXT Data Set, Reduction Method and Results

Daily full-disc solar images in soft X-rays from the Yohkoh-SXT (AljMg fil-
ter transmitting at the wavelength of about 2 nm) were analysed and various
coronal structures identified to determine the solar rotation velocity. In total,
29 structures were traced during May 24-31, 1993, among them active regions,
bright points, parts of coronal holes and foot points of coronal loops. The results
are presented in Figure 2, where different symbols indicate rotation velocities of
different coronal structures. Please note that both axes have different scales in
Figures 1 and 2.

4. Discussion and Conclusion

Let us firstly discuss the results on the solar rotation obtained tracing coronal
EUV bright points. There is no significant difference among the solar rotation
velocity values measured by the four observers (Figure 1). This implies that
the results are independent from the subjective differences which may occur
among the observers, in spite of the fact that very different numbers of EUV
bright points were traced in the same time period. The average solar differential
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rotation profile can be described by the mean values of the four sets of rotation
parameters from expression (1):

w{b) = 14.41 - 3.27sin2b . (2)

The mean equatorial sidereal rotation velocity (14.41 degjday) from equation
(2) is somewhat lower than the equatorial sidereal rotation velocity previously
determined tracing EUV bright points (14.65 ± 0.2 degjday) and X-ray bright
points (14.6±0.3 degjday) in other studies (Dupree and Henze 1972; Simon and
Noyes 1972; Golub et al. 1974).

In Figure 2 sidereal rotation velocities obtained tracing various coronal
structures in soft X-rays are presented. There are less velocity measurements in
this case than for the EUV bright points and so the results here are less accurate.
However, three of the four rotation velocities of coronal soft X-ray bright points
in the latitude range 0-20 deg have values between 14 and 15 degjday (Figure
2) in a good agreement with the velocity values obtained tracing EUV bright
points (Figure 1).

We can thus already conclude that coronal bright points represent quite
good tracers for the determination of the solar rotation. However, in this paper
only some very preliminary results are presented and further data reductions
are necessary, especially containing data from various phases of the solar cycle.
This can be performed since both missions, Yohkoh and SOHO are covering
many subsequent years.
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