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Abstract
It is shown that the description of the solar cycle that takes into account

the odd zonal harmonic of the solar magnetic field allows us to deepen our
knowledge of two important aspects of the solar activity. First, to clarify and
expand predictions of the evolution of the cyclic activity of the Sun in the near
future. Second, to develop a program for monitoring the spectrophotometric
characteristics of radiation of the solar-type stars aimed at obtaining new
information about their magnetic fields.
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Introduction

The classical description states that the solar activity cycle is the inter-
action between the main dipole component of the solar poloidal magnetic
field and the toroidal magnetic field. Here, the physical nature of these com-
ponents is assumed to be intuitively clear and is not subjected to special
analysis. However, the real extended solar cycle is much more complicated
than the models and requires a detailed description. In this work, we develop
the concept of an extended solar cycle by finding out what zonal harmonics
are responsible for the features of the equatorial and polar propagation in
the activity tracers on the surface. As a result, we arrive at the conclusion
that the zonal harmonics with l = 5 play a decisive role in separating the
phenomena of both types associated with odd zonal harmonics.

According to the original scheme, the maximum of the equatorial field
coincides with the inversion of the polar field, and both hemispheres are
antisymmetric in the field sign. However, this simple and clear concept of the
mean field does not fully explain a number of features of the solar activity. In
particular, why are there cycles of different heights, how do spots arise from
the mean field, and what is the nature of active longitudes? This scheme and
its generalizations deal with zonal characteristics; therefore, supersynoptic
maps are analyzed, on which any dependence on longitude disappears.

In our research, we applied this description to the concept of an extended
solar cycle. This concept was first formulated in 1988 [1, 2]. Shortly before
this, observations appeared showing that the magnetic activity of one cycle
could coexist with the magnetic activity of the previous cycle, and the over-
lapping interval could be up to seven years [3]. As seen from observations of
the solar surface, the extended solar cycle begins at high latitudes during the
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sunspot maximum and consists of a relatively short poleward branch called
”Rush-to-the-Poles” (RTTP) and a long branch directed towards the equator
and passing through the solar minimum and the following solar cycle ([4],
see also [5] and references therein).

The idea of an extended solar cycle as a single entity formed by the
observed space-time structures was the result of many years of observations
and a hard work on compiling catalogues carried out by the generation of
outstanding observers of the past.

Some of these structures, such as prominences and filaments (e.g., see
[6-9]), ephemeral active regions [10], and most features observed in the solar
coronal green line [11], are naturally interpreted as magnetic phenomena.
The origin of the other, such as the zonal structures of the torsion oscillations
[12-14], is not yet completely clear. We should also mention long-term series
of geomagnetic data, in which features are found that are consistent with the
pattern of solar magnetic cycles overlapping in time [15, 16].

In the recent work of our team [17], we made the following additions to
the concept of the extended solar cycle:

1. The initial paradigm of the solar dynamo is reasonably consistent with
the description of the 11-year cycle of solar activity using the first two odd
zonal harmonics of the large-scale solar magnetic field.

2. On the other hand, this description needs a modification and refine-
ment within the concept of the extended solar cycle. During the overlapping
phase, three waves of activity coexist on the solar surface leading to the
appearance and intensification of the odd zonal harmonic with l = 5.

3. The maximum amplitude of the harmonic with l = 5 was decreasing
strongly during the past four cycles of solar activity, similar to the cycle
amplitude obtained from sunspots. The magnitude of the harmonic corre-
sponding to the Gaussian coefficient g50 is observed to fall especially strongly
after 2000, which agrees with low Cycle 24. Of course, four cycles are hardly
sufficient for convincing statistics, but it seems reasonable to expect that
Cycle 25 will not be much higher than Cycle 24.

These conclusions were supported and refined by new observations. Such
refinements, which appeared after the publication of [17], are given below
and constitute one of the goals of this work.

Another goal of this work is to form an idea of the activity cycles on stars
of late spectral types using the solar cycle as an example. Naturally, the
observations of the magnetic activity on these stars are much less detailed
than the scheme of the extended solar cycle described above. Therefore,
it is important to understand to what extent this complex scheme can be
compared with data on the stellar magnetic activity that are available now
or can be obtained in the foreseeable future.

1 The role and meaning of the fifth harmonic

The central role in the proposed description of the phenomenon of the
solar cycle belongs to the zonal harmonic l = 5. Let’s consider its behavior
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in more detail.
Figure 1 shows a synoptic map of the magnetic field. One can see the

magnetic flux propagate from the latitudes θ = −30◦ and θ = +30◦ to
the poles. This phenomenon, commonly referred to as Rush-to-the-Poles
(RTTP), is mainly associated with large-scale fields. Upon reaching the
poles, RTTP replaces the previous wave, and a reversal of the polar field
occurs. Besides that, there is a well-known wave moving from mid latitudes to
the equator. The polar and equatorial waves appear almost simultaneously,
and have opposite predominant polarities of the magnetic field. At some
moments, two Rush-to-the-Poles waves with opposite field signs coexist on
the Sun. When one of them almost reaches the pole, the other only appears
at mid latitudes. In such periods, three zones of alternating magnetic-field
polarity exist in each hemisphere on the Sun.

Figure 1: Supersynoptic map based on Kitt Pick Observatory data (positive
polarity - white, negative polarity - dark). The vertical lines indicate the
positions of the maxima of the fifth harmonic. The ordinate axis is the sine
of latitude; the horizontal bars mark the latitudes of 30◦, 0◦, and −30◦.

At first glance, it is not quite clear why we emphasize the role of one of the
zonal harmonics. As an example, let’s take a closer look at the supersynoptic
map in the vicinity of 1999 (see Fig. 1). At the north pole, we can still see
the wave of positive polarity, which formed in 1989 (i.e., in the growth phase
of Cycle 22), and was moving to the pole during 13 years until 2002 (i.e.,
in fact, till the maximum of Cycle 23). At the same time, another wave of
negative polarity existed at mid latitudes since 1999 and was also drifting
poleward for 13 years until 2012 (i.e., until the ascending branch of cycle 24).
In the same year (1999), the third wave appeared, which, unlike the first
two waves, was not strictly unipolar, but nevertheless it had predominant
positive polarity, corresponding to the polarity of the leading spots in active
regions. This wave was propagating towards the equator.

As a result, we have three zones of alternating polarity in each hemisphere.
As a whole, the interaction of these three magnetic systems continues from
1989 to 2005, i.e., 16 years. Thus, there is a period when the waves of all
three types are present simultaneously. At this time, six intermittent zones
are observed in general on the visible solar disk, which exactly corresponds
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to the zonal harmonic with l = 5. We call this time interval the overlapping
phase. We will see below that the overlapping phase can be quantitatively
described by the fifth zonal harmonic, which, in this context, can be called
the height of the overlapping zone.

Figure 1 was plotted using WSO (John Wilcox Stanford Observatory)
data for the period from May 1976 (Carrington rotation 1641) up to the
present (http://wso.stanford.edu/forms/prsyn.html). The observed solar sur-
face magnetic field was expanded into harmonic coefficients, and the time
evolution of the corresponding coefficients was represented over the last four
cycles of solar activity. We analyzed WSO synoptic maps of the line-of-sight
component of the photospheric magnetic field expanded into the series of
associated Legendre polynomials Pml [18].

All components of the magnetic field at a given point of a spherical
layer between the photosphere and the so-called source surface can be recon-
structed under the potential approximation from the line-of-sight component.
The source surface is defined as a spherical surface, on which all magnetic
lines become radial. It is assumed that it lies at a distance Rs = 2.5Ro from
the center of the Sun (R0 is the solar radius). In this case, the classical
scheme was used, which assumes that the potential approximation can also
be applied to the lower boundary surface, i.e., the photosphere level. Figure
2 shows the actual field structure of the fifth harmonic on June 1, 1999. All
six zones are clearly visible.

Figure 2: The field structure on the photosphere with the fifth harmonic
alone taken into account. One rotation is shown, centered on June 1, 1999.

Next, following [19] (see also [20]), we calculate the mean square radial
component of the magnetic field on a sphere of radius R. Using the orthog-
onality of the Legendre polynomials, we calculate integrals over a spherical
surface and obtain the result in closed form. Below, we give as an exam-
ple the result of calculations on the photosphere i(Br)|R0

and on the source
surface i(Br)|Rs

:

i(Br)|R0
=

∑

lm

(l + 1 + lζ2l+1)2

2l + 1
(g2lm + h2

lm), (1)
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i(Br)|Rs
=

∑

lm

(2l + 1)ζ2l+4(g2lm + h2
lm), (2)

where ζ = R0/Rs. Hence, the contribution of the lth mode to the mean solar
magnetic field includes all coefficients with l. We assume Rs = 2.5R0; i.e.,
ζ = 0.4. Choosing appropriate values of l and m in these relations, we obtain
the contribution of the corresponding harmonics to the mean square magnetic
field on the corresponding surface. The calculation results are shown in
Figure 3.

Figure 3: Time evolution of the mean square magnetic field associated with
the first odd axisymmetric harmonics up to l = 7 [21]. The lowest panel
shows the time variation in sunspot numbers (SSN) during the solar cycle;
the top panel represents the time evolution of the polar magnetic field.

The harmonics with l = 1 and l = 3 behave in accordance with the
classical dynamo theory; i.e., they follow the evolution of the polar magnetic
field and change in anti-phase with the sunspot numbers. On the contrary,
the harmonic with l = 5 behaves in essentially different way and is maximum
just at the beginning of the minimum of the polar magnetic field [17].

To sum up, we can say that shortly before the sign reversal of the polar
magnetic field, both the large-scale and the relatively small-scale magnetic
fields appear almost simultaneously on the photosphere surface (the overlap-
ping phase). Then, however, these fields behave differently. The large-scale
component as a unipolar feature moves to the poles (Rush-to-the-Poles phe-
nomenon). As a result, two waves of opposite polarities appear, propagating
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on the solar surface. On the contrary, the local magnetic field is represented
by bipolar features propagating towards the equator. Formally, the separa-
tion of both types of waves is quantitatively related to the harmonic with
l = 5.

The maximum of the fifth harmonic is displayed as a rather sharp peak
coinciding in time with a relatively short period of coexistence of all three
waves in each hemisphere.

At the time when the nearest wave reaches the pole and disappears, a
reversal of the polar field occurs. From that moment on, only two waves
are observed on the Sun in each hemisphere, and the harmonic with l = 5
virtually disappears.

Note that the maxima of the zonal harmonic with l = 5 are clearly defined
in Cycles 21, 22, and 23, but are almost invisible in Cycle 24, when we are
dealing with an extended minimum and a rather indistinct overall structure
after 2012 (see Fig.1). One can see that for the fifth harmonic, B2 does not
exceed 0.1 G2 during the entire period after 2000. It should be noted that
Cycle 24 was anomalous in many respects. In particular, it was strongly
distorted by asymmetry. The maxima in the northern and southern hemi-
spheres were so much separated in time that the total number of sunspots
was much lower than in other cycles.

The behavior of the fifth harmonic until 2022 strongly resembled the
situation before Сycle 24; therefore, we suggested in [17] that Cycle 25 cannot
be significantly higher than Cycle 24.

2 Estimates of the height and date of Cycle 25

The prospects for Cycle 25 have become somewhat more definite lately,
after our work [17] was already published. First of all, we can use data on
the behaviour of the polar field. The connection between the intensity of the
polar field and the height of the following solar cycle is best substantiated
physically and relies on the basic concepts of the solar dynamo (for details,
see extensive reviews [22, 23].

The linear relationship between the maximum value of the polar field Bpol

at the end of the previous cycle (usually near the SSN minimum) and the
height of the following sunspot cycle based on data for the last four cycles is
shown in Fig. 4 and is approximated by the relation

SSNmax = 36.405 + 1.3666Bpol. (3)

The observed maximum value of Bpol was reached in the summer of 2019
and was equal to 65 µT (http://wso.stanford.edu/Polar.html). Hence, the
predicted value of SSN in Cycle 25 is 125.2. This is only 8.8 units higher
than in Cycle 24 (116.4).

It is to be noted that the variation of the fifth harmonic also became more
regular (see Fig. 5). At the same time, its maximum value reached in 2022.5
was 0.98 G2, which is almost an order of magnitude lower than the maximum
values of this harmonic in Cycles 21 and 22. This probably indicates that
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Figure 4: Relationship between the maximum value of the polar field, Bpol,
before the cycle and the height of the coming sunspot cycle. The expected
value for Cycle 25 is indicated by the arrow.

Figure 5: Variations in the squared amplitude of the fifth zonal harmonic
over the past two years.
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the mechanism of generation of the three waves mentioned above does not
work efficiently enough.

Figure 6: The lag (difference between Tmax and TP ,): the positive values
indicate that the polarity reversal occurred prior to the maximum of the
sunspot cycle; the negative values show that the polarity reversal was delayed.
The lag values were calculated separately for the north (open circles) and
the south pole (triangles). The average reversal dates (avg) are shown with
squares.

As the dates of the maximum, we can use the dates of reversal of the polar
field. According to the classical model, the dates of the polarity reversals and
cycle maxima must coincide or at least be close in time. Figure 6 illustrates
the time delay between the polarity reversals TP and the SSN(Tmax) dates.
The lag was calculated as the difference between Tmax and TP . The positive
values indicate that the polarity reversal occurred prior to the maximum
of the sunspot cycle; the negative values show that the polarity reversal was
delayed. The lag values were calculated separately for the north (open circles)
and the south pole (triangles). The average reversal dates (avg) are shown
with squares.

It turned out that in the relatively high (or at least, medium) Cycles 21
and 22, the SSN maximum either coincided with or took place slightly ahead
of the polarity reversal, while in the low Cycles 23 and, especially, 24, the
polarity reversal occurred 1.0 - 1.5 years earlier. Note that the very concept
of the exact date of the cycle maximum is rather conventional. Usually, the
date of the maximum is the month when the curve of the sunspot numbers
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smoothed over 13 months reaches its maximum value.
However, there is a long time interval when the values on the curve differ

from the maximum value rather weakly, by only a few units. Therefore, it
would be more correct to speak of a maximum phase. Now that we already
know the polarity reversal date at the beginning of Cycle 25 in the north
hemisphere (March 2023), we can expect the cycle maximum between the
end of 2023 and the second half of 2024, which is much earlier than predicted
from a simple 11-year periodicity (2025 or early 2026).

Thus, the maximum may come earlier than predicted (already in 2023),
and its height is expected to be 125.2, i.e., only 9 units more than in Cycle 24.
The earliest date of the onset of the maximum phase is November-December
2023.

Another question the future observations may answer is whether the
Gnevyshev-Ohl rule remains valid for this cycle. The point is that there
are several formulations of this rule [24]. The original rule states that the
sum of sunspot numbers per cycle in even cycles is less than in subsequent
odd cycles [25]. Later, it was extended to the monthly maximum sunspot
numbers per cycle. The rule in the latter formulation was broken in the pair
of Cycles 22-23.

If our calculations are correct, the Gnevyshev-Ohl rule in this formulation
will hold in the pair of Cycles 24-25, although Cycle 25 will only slightly
exceed Cycle 24 in height. However, it follows from our calculations that
the growth branch in Cycle 25 will be very short (4.0–4.5 years), i.e., much
shorter than the growth branch of Cycle 24 (about 5.5 years). Therefore,
there is no certainty that the rule for the integral sum of sunspot numbers
per cycle in its classical form will hold in the pair of Cycles 24-25. Here, a
very long maximum phase in Cycle 24 (almost 3 years) can play a special
role.

The results of this section are briefly summarized as express information
in [26].

3 A possible scenario for observing the struc-

ture of activity on late-type stars

The structure of the solar cycle described above can be used not only to
forecast the periodic solar activity. It can also indicate what exactly should
be observed to better understand the activity on stars more or less similar to
the Sun, i.e., the late-type stars. We know from spectrophotometric data and,
first of all, from the data of the H-K Project [27] and conceptually similar
projects [28] that a number of late-type stars exhibit activity cycles similar
to the solar ones, in particular, their duration is comparable to the length
of the solar cycle. Although the periodicity of solar type on the stars with
similar physical characteristics seems natural, the discovery of these cycles
was a fundamental achievement of astronomy. Note that on many stars
observed within the framework of the mentioned projects, the detected time
variations of the studied spectral lines do not have a pronounced periodicity.
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On some stars, secondary cycles were detected along with the main ones
(see, for example, [29, 30]). The analysis of archival time series available
for individual stars (e.g., [31, 32]) shows that instead of a cyclic behavior,
fluctuations can form a continuous spectrum of variations.

It is believed that the stellar activity cycles and other similar variations
are associated with inductive effects and rank among the phenomena studied
in the framework of the hydromagnetic dynamo theory (although, there are
stars with a relic magnetic field, as, apparently, are Ap stars (e.g., [33])). The
variable activity of late-type stars is usually discussed within the paradigm
that the magnetic field excited by the stellar dynamo has a configuration
similar to that of the solar magnetic field. This point of view was character-
istic of the first (successful) attempts to detect stellar cycles. In a few cases,
the time-latitude pattern of the cyclic activity of particular stars could be
reconstructed (at least roughly) from the available data, and it really turned
out to be similar to the solar activity (see, for example, [34]). However,
there are many stars of late spectral types whose magnetic-field structure
and cyclic activity may differ very much from those of the Sun. For exam-
ple, it is widely believed that the magnetic activity of M-type dwarfs differs
markedly from that of the Sun (e.g., [35]), although the question of what
exactly is this difference remains open. Another example is the discovery of
stars comparable to the Sun, but having kilogaussian magnetic fields (e.g.,
[36]) or producing much stronger flares than the Sun [37]. All said above
makes us believe that the next step in the study of the stellar magnetism
should comprise observations that will either show the possibility of excita-
tion of essentially different magnetic configurations on stars or prove that all
really existing configurations are similar to those of the Sun.

The existing theoretical models of the stellar dynamo allow various mag-
netic field configurations excited by dynamo mechanisms similar to that act-
ing on the Sun. Virtually all scientists involved in modeling spherical dy-
namos have noted this under various circumstances (see [38] for one of the
first references), although, of course, it is difficult to prove by numerical sim-
ulations that such configurations actually occur on stars. On the other hand,
theoretical arguments can be provided in favor of the statement that all stars
close to the Sun in their physical properties must have a magnetic field simi-
lar to that of the Sun (cf. [39]). Obviously, the described problem should be
solved by observational methods, i.e., by constructing latitude-time diagrams
of stellar activity based on a representative sample of observational data for
stars of late spectral types. Since the problem is rather general, this sample
does not have to contain only stars that are very similar in their properties
to the Sun.

Fortunately, the available observational capabilities, first of all, the inverse
Doppler imaging known since the 80s of the past century [40], allow the
solution of such problems, especially taking into account that we are only
interested in the latitudinal distribution of star spots, and there is no need
to determine their sidereal longitude.

The proposed program involves long-term monitoring of stellar activity
comparable in duration to the the H-K Project. (It is remarkable that this
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Project had started before the inverse Doppler imaging technique was devel-
oped). Such a program requires that we clearly define the particular features
in the described scenario of a solar cycle that are to be compared with the
stellar activity data, since the discovery of their entire variety is apparently
the matter of a distant future. This is precisely the purpose of the present
section.

The idea of the proposed monitoring is that, relying only on temperature
data and restoring the latitude-time distribution of star spots over two or
three cycles of stellar activity, we can to establish more or less confidently
the similarity or dissimilarity between the solar activity and the activity of a
given star. This idea, is based on the fundamental zonal model of star spot
distribution developed by Alekseev and Gershberg [41]. But our goal is not
to describe the distribution of spots using a limited number of parameters,
but to find out what magnetic configurations they are associated with and
what can this tell us about the operation of the stellar dynamo.

Instead of reconstructing the positions of individual star spots on the basis
of the reverse Doppler images, it seems enough to restore the position of the
latitude band, Θ, in which these spots arise, its half-width θ, its contrast
with the surrounding surface, K, and the evolution of these parameters over
a stellar activity cycle. It is also necessary to find out whether such a band is
observed separately in each hemisphere or whether a single band of activity
common to both hemispheres appears in the vicinity of the stellar equator.

Let us explain how the behavior of these parameters helps us understand
whether the cyclic activity of a given star resembles that of the Sun. The
presence of a single activity band near the stellar equator, which does not
split into two individual bands in each hemisphere, would indicate that we
are dealing with a magnetic configuration with quadrupole rather than dipole
symmetry. This test is based on the fact that the toroidal component of the
mean magnetic field with dipole symmetry vanishes at the stellar equator,
while in the case of the quadrupole symmetry it need not vanish. Similar
configurations appear in stellar dynamo models along with ordinary solar-
type configurations, but have not yet been detected in observational practice.
They are discussed in literature (e.g., [42]). In archival observations of solar
activity, a similar episode was reported in the 18th century [43], although the
quality of observations of that time does not allow us to confidently insist on
its reality.

Estimating the half-width of the magnetic activity band, θ, we can de-
termine what zonal harmonic of the magnetic field is excited by the stellar
dynamo mechanism. For example, as shown by observations of the mean
magnetic field on the solar surface, the harmonic l = 5 dominates the Sun,
which corresponds to the width of the activity band of about 30◦. Indeed, a
zonal harmonic with index l divides the sphere into l + 1 bands. The dipole
has two bands (two hemispheres), the quadrupole has three bands, etc. For
l = 5, we have six bands of width 180◦/6 = 30◦ (Fig. 2) (cf. [ 17]). This
is the generally recognized zone of local activity. The Carrington rotation
rate corresponds exactly to the middle of this zone - 16◦. The sunspot cycle
usually begins approximately at the upper boundary of this zone — 30◦.
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Changes in the position of the central latitude of the activity band, Θ(t),
can help us understand whether the activity waves propagate towards the
stellar equator, as happens on the Sun, or towards the poles of a star, which
is also quite possible within the concept of the stellar dynamo at a certain
distribution its sources (see, for example, [44]).

And finally, the contrast of the activity band against the surrounding
stellar surface can show how much the flare activity of a star may differ from
that of the Sun (cf. [45]).

It is natural to reconstruct the magnetic configuration on stars from ob-
servations of light curves in different spectral ranges on the basis of the
reverse Doppler imaging technique. In other words, instead of choosing the
initial set of the spot formation zones with the parameters corresponding to
the observed light curves, it is proposed to consider the probability density
of the spot formation at a given latitude (or a similar quantity) as a con-
tinuous function of latitude. This function is found from the solution of the
corresponding inverse problem. In the process, we propose that the residual
minimization procedure applied to determine the discrepancy between the
model and observations include terms that depend on the number and size
of the desired distribution by using the Tikhonov regularization or maximum
entropy methods. Experience shows that the use of such methods for map-
ping the temperature distribution on the stellar surface allows us to avoid
uneven detalization of the obtained pattern generated by observational errors
rather than real observations.

Of course, we describe a minimal observation program. One can supple-
ment temperature observations with magnetic data, i.e. support the inverse
Doppler images with inverse Zeeman-Doppler images. This makes it possi-
ble to significantly expand the capabilities of monitoring, e.g., to distinguish
between the quadrupole and dipole magnetic fields much more confidently,
since the polarity rule similar to the Hale’s one sounds different for these con-
figurations. For quadrupole configurations, the dominant polarity in both
hemispheres of the star coincides, and the polarity reversal occurs at the
transition from one cycle to the other. Recall that, originally, the Hale po-
larity rule was formulated shortly after the first successful measurements of
the sunspot magnetic field, without years of preliminary observations.

A representative sample for such a study can be formed in different ways.
There is no need to focus only on solar-type stars; however, it is important
that these stars have convective zones and exhibit noticeable differential rota-
tion, since otherwise the question of a solar-type dynamo becomes meaning-
less. Implementation of such a project is a very difficult task. The difficulty
lies not so much in developing new expensive equipment, but, as seen from
the experience of the H-K Project, in recruiting a small but well-motivated
team of researchers and ensuring a succession of scientific generations in the
team.

Let us briefly formulate the difference between the proposed observation
program and the programs currently being developed.

1. We propose to focus on a long-term monitoring of temperature vari-
ations on a large but limited number of selected stars similar to the Sun in

12



their physical properties rather than expanding the list of stars under inves-
tigation and focusing on the variety of methods available to characterize the
magnetic field of each star at a given moment in time.

2. Shift the main attention from studying the field distribution over the
stellar surface at a given time to studying the latitude-time distribution of
the magnetic field over time intervals comparable to several cycles of stellar
activity.

Conclusions

Let us summarize the potential capabilities of the updated description of
the solar cycle proposed in the recent works of our team and discussed above.

Firstly, this description may allow a more accurate and reliable prediction
of the evolution of the cyclic activity of the Sun. Such a forecast may be
tested in the near future.

Secondly, this description can serve as the basis of a program for studying
the magnetic activity of stars more or less similar to the Sun in their physical
characteristics. Despite the significant effort required to implement such a
program (similar to the H-K Project), it seems feasible within a limited time
frame and will allow us to radically improve our knowledge of the magnetic
activity of stars.
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