THIS SUSPICIOUSLY “SILENT” SUN. Anomaly or … law?

In a year 400 applications of a telescope in astronomy the International astronomical union has made a decision to declare 2009 International year of astronomy (IYА-2009). On a twist of fate, in 400-years anniversary of opening Galileo Galilei of solar spots, them just also it is not observed: as of April, 1st (are good joke) for first three months 2009, within 79 days on the Sun of spots it is absolutely not revealed!? For the first time, in 23 current 11-years cycle, days with absolutely pure disk of the Sun have been registered in 2004. Since then such days it was typed already 590, at their average "norm" for a minimum of a cycle in 485 days. For all 2008 from 366 days, in 266 days (73 %) solar spots were absent completely and we, thus, have closely come nearer to a centenary record of 1913 when such days it was totaled 311 (fig. 1). For this reason, scientists even have named 2008 «most white yea » for all 50-years epoch of a space age. 

WHAT OCCURS ON THE SUN?

Anything extraordinary does not occur, to worry there is nothing, all proceeds within the limits of statistical "norm", others group of scientists approves: simply now the next minimum of a 11-years cycle of solar activity, and no more that is registered. However, under all forecasts in 2008 the minimum current 23 cycles should end and begin already following 24-th, but it does not occur. With what we have collided? Anomaly or…law? Whether the tightened minimum of a solar cycle is extreme, or it only overdue, "compensating" reaction of the Sun to extraordinary intensive previous solar cycles 21 and 22? It is represented, that position more likely extreme. And on that are all the bases.
ARGUMENTS AND THE FACTS

Last data on space vehicles specify that the solar wind «loses force»: average pressure has decreased on 20 % in comparison with the middle of 90th years. And, this lowest pressure, for all time from the beginning of space monitoring. And it yet all. Within last 10-12 years the general magnetic field of the Sun has weaken on 30 %! Radio-telescopes register now the most "dim" radio-image of Sun, in comparison with the first measurements in 1955 (the same occurs in a ultra-violet range). Probably, that reduction of radio-issue just also is connected with weakening a solar magnetic field. Thus, the intrigue valiantly twirled by the Sun not earlier and not later, namely in 400-years anniversary of opening of solar spots is available. Perhaps, to us has really carried, and we can appear witnesses so grasping and so unusual occurrence as deep, (or the deepest?) a minimum of solar activity. 
BY THE WAY, ABOUT FORECASTS

Forecasts in general, in particular in a science, a thing ungrateful. Especially in the space physics. Here is absent, so-called, reproducibility of conditions of "experiment" if so it is possible to tell about helio-geo-physic the phenomenon. To observe that is predicted, it is possible in general extremely seldom. Nevertheless, in [1-3] the increase in duration 23 current 11-years cycles was predicted, at least. It became possible owing to detection of invariant properties of 11-years cycle: duration of transitive oscillatory process of change of a sign on the general magnetic field of the Sun is in inverse relationship from amplitude of a cycle. As a result, the hypothesis about a constancy of the area "swept up" under a curve of a 11-years cycle has been put forward from which follows, that the less amplitude of a cycle in a maximum, the more its duration (and on the contrary). For example, long there was a "weak" №20 cycle. The similar increase in duration of a cycle was expected us and in a current №23 cycle. Now, in first half 2009 (i.e. after 3 years) it is possible to tell definitely, that the forecast of [1-3] increases in duration of 11-years cycle has successfully proved to be true.

THE "CAPTURE" SCRIPT

In case of realization on the Sun of model «strange attractor» Lorentz [1], low-frequency drift can serve also as an indication of the begun failure of 11-years cyclicity. Really, there are, at least, four scripts of break regular convection (a limiting cycle). But irrespective of the script, in all cases of breaking of regular fluctuations in a spectrum appears, so-called, low-frequency "substrate" or «a low-frequency pedestal» (low-frequency drift, on our terminology). The major property attractor Lorentz is its "roughness" or structural stability which is kept at a variation of parameters and entry conditions. It is connected by that attractor is the only thing - as "pool of an attraction» all phase space serves. 

Thus, if there was "capture" of dynamic system (Sun) in area chaotic attractor Lorentz, it for a long-time (it is realized next «maunder» a minimum). Obviously, it also expects us in the near future. Now it is necessary to be convinced of it only. On the other hand, on what data of measurements on space vehicles specify: 20 % recession of average pressure of a solar wind and 30 % weakening of the general magnetic field of the Sun - is already enough to draw a conclusion on detection of not ordinary recession of activity of the Sun! 
NEW INDEX OF SOLAR ACTIVITY

The importance of a similar conclusion, oblige carrying out of control calculation on its verification, i.e. independent check. And such alternative approach has been found by us. It is a question of a new way of formalization of dynamics of fluctuations of space beams on geoeffective phases of a 11-years cycle a method of approximation of experimental histograms of intensity of galactic cosmic rays (GCR) asymmetric of Weibull distribution function (see<http: // www.forshock.ru/>). And it has appeared, that the new index of solar activity – GCR «parameter form» - has very high factor of correlation (R=0,87) with a traditional index of solar activity - Volf's numbers (fig. 2). 

At once it is possible to tell, that independent control calculation by estimation of GCR parameter form has confirmed with received by us earlier result (fig. 3). In new GCR parameter form low-frequency drift of the period of 11-years cycle also is found out (fig. 4). Besides low-frequency drift is revealed and in the electric field of a solar wind caused, as is known, by an interplanetary magnetic field and the speed of a solar wind. Thus, the lead verification confirms a conclusion drawn earlier: now we really are in conditions of not ordinary recession of activity of the Sun, besides, recession predicted … three years prior to events observable now.
CHANGE OF THE PARADIGM

Essentially, what exactly nonlinear models suppose "break" of self-oscillations - "failure" of 11-years cyclicity. It is important to remind about it, because is now more known simplified, as it is represented to me, the point of view, which is based on linear ideology of "principle superposition»: the complex behaviour of solar cyclicity cause simple imposing of periodic, sine wave of various lengths of waves (11 years, 100 years, 200 years, etc.). And consequently, for example, H.Abdusamatov's forecast about approach of a deep solar minimum is given on the beginning of 40th years of 21 centuries, i.e. on a minimum, in particular, a 200-years wave [4]. It is obvious, that now in a science there is a change from "linear paradigm» to … nonlinear, and underestimation this, can cost intensive to us, and in literal sense, too.
"DOOMSDAY" … IS CANCEL
Last days in press there were sensational messages on next "doomsday" [5], and, in literal sense, i.e. directly connected with destiny of the Sun and, hence, with destiny of a civilization in general. A source of "fatal" sensations were conclusions of the American researchers about the future huge flashes on the Sun in 2012, i.e. during approach expected (within the limits of the usual representations) a maximum forthcoming 24 cycles. Obviously, in this case, we again collide, at least, with the same problem of the forecast of a 11-years cycle, more precisely, the forecast of value of amplitude 24 cycles in a maximum and time of its approach (the problem of the forecast of size and the moment of approach of local events – giant solar flares - till now is not solved). The messages which have become frequent recently on unusual solar flares, have no attitude to these sensational messages. Moreover, their singularity just in that also consists, that these flashes unusually … weak! 
Powerful, during usual time, solar explosions, in the slowed down rate of ~300 km/s, as if it not supersonic formations of type of shock waves in the environment, and a part of structure of slower solar wind now move. It turns out, that emissions coronal solar weight as though "freezing-in" in plasma of a solar wind, extending together with it. Earlier, even within a solar minimum speed of such emissions often exceeded 500-600 km/s (within the maximal solar activity speed can exceed and 1000 km/s). It is already established, that almost all emissions coronal weights observable from the end of April, 2008 were very slow, i.e. extended with speeds less than 300 km/s. That it, as not one more argument - in favor of suspiciously "become quiet" Sun.
And in end of this section, it is possible to give of a word of the known expert in the field of physics of solar flashes, the head of a department of physics of the Sun of the State astronomical Shternberg institute Boris Somov, told by it in interview to the program “Good morning, Russia!” On April, 15th [5]: the "doomsday" predicted by the American scientists, is postponed. I cannot confirm the forecast which is given by the American experts because now there is no opportunity so far to predict and predict so precisely such greater flares and ejections on the Sun».
DIVING "ICEBERGS" OF SOLAR SPOTS

As if to a situation with sources of solar flashes the solar spots occasionally appearing on the Sun recently, having appeared, there and then disappear for the second or third day. So happens and with the spot which has caused rough discussion in mass media. For the first time this spot has appeared on March, 13th, and, on the invisible party of our star. Its activity was showed in the form of explosive emission from 16 to 17 for March, 2009 the predictor (fig. 5) in cosmic rays is registered by us from 18 to 19th March. On the Earth, this unique «far side» emission was showed in two day on March, 21st in the form of small decrease of a radiating background. To this decrease of intensity of space beams there corresponds diagnostic signal on March, 21st (fig. 5) though the spot, at its output on the visible party of a surface of the Sun, was not registered any more.
Uniqueness of this event that on the Sun at this time completely there were no other sources of activity (solar spots and coronal holes) not only on visible, but also on an invisible part of a solar disk. This situation is simply ideal for identification of a source of a harbinger in space beams. Secondary "rising" of the given active area (spot) was expected through a turn of the Sun, i.e. in 27 days on April, 16-17th. Following emission coronal weights from the given active area (spot) has occured again on opposite from us, the invisible party of a solar surface - on April, 11th. So unusual, on conditions of registration, event on March, 16th and on April, 11th, probably, also have was a source, a various sort of the conjectures which have appeared in mass media in the middle of April.
REAL FEARS!
Of that really it is necessary to be afraid, so it is consequences of increase in a radiating background of galactic space radiation, i.e. increase in GCR intensity because of weakening solar activity. Really, only in a current 23 cycle intensity in a minimum of activity of the Sun now the most maximal (fig. 6) for all four 11-years cycles! The increase in a radiating background is fraught not only increase in a doze of radiation for crews of spacecrafts and manned orbital stations. In conditions of raised radiation it is necessary to reconsider specifications of calculations on reliability of life-support systems and telemetry not only space vehicles, but also to recalculate dozes of radiation for crews and passengers of usual airlines. All this needs to be considered already now. 

In case of failure of 11-years cyclicity, i.e. approach some kind of «a long minimum» solar activity, position only will be aggravated. Especially on a background of the begun process of inversion (change of a sign) geomagnetic field - magnetic "board" of the Earth from galactic space radiation. And, it is not necessary to forget that in conditions of the raised radiating background the probability of mutations not only in a genetic material of the person, animals and plants increases, but also various viruses (and to it is necessary to be ready). So, still it is not known, that is worse - extreme solar activity or … its absence. Protects us from radiation not only magnetosphere (a magnetic environment of the Earth), but also … the active Sun therefore the very first protective environment of all solar system is formed: helio-magnitosphere, simply - a heliosphere!
Weakening of protective properties of a heliosphere in conditions of "long minimum» is obvious, that solar activity, in case of "failure" of 11-years cyclicity, will lead to even greater increase in a stream of background galactic radiation. The increase in GCR intensity promotes strengthening of process cloud-formation and, as consequence, to downturn of temperature in planetary distance scale [6]. The alternative to process of global warming also consists with it. And how the further events on the Sun will develop in the long term, and the destiny of a civilization on the Earth will probably depend. And, in the same way, as it depend on it and earlier. We - «children of the Sun» so was, are and will be! And it is especially important to understand it in the International year of astronomy.

The basic results of clause have been reported by the author on the international Symposium: «International heliogeophysical year - 2007: a new sight at the solar-terrestrial physics», passed in a Zvenigorod on November, 5-11th, 2007 [7] and at the All-Russia conference: «Plasma processes in system the Sun-ground» in Institute of space researches (ИКИ the Russian Academy of Science), passed since February, 17-20th, 2009 in a to Moscow [8].
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Fig. 1   Diagram of distribution (in decreasing order) numbers of days in a year without solar spots. On an ordinates axis - number of days in a year without spots. On an abscissas axis - years.
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Fig. 2    Linear regression relation of a traditional index of solar activity - Volf's numbers with a new index of solar activity – cosmic rays «form parameter» for last 4 11-years cycles (20-23) about 1968-2008 On an ordinates axis - mid-annual values of Volf`s numbers. On an abscissas axis - corresponding values of cosmic rays form parameter, calculated by 5-mines data of the high-altitude neutron monitor of item of Oulu (Finland).
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Fig. 3    Results of the wavelet-analysis of thin structure of 11-years cycle by cosmic rays «flickers index» [1]. In the top part of figure the time dependence of mid-annual values of flickers index of Oulu (Finland) station in relative units is resulted. On an abscissas axis, time - numbers of Sun`s rotations by Bartels system and years is indicated. In the bottom part the wavelet-diagram reflecting dynamics in time of structure of 11-years cycles is resulted. The site of 11-years variation is shown by a horizontal arrow (1) at the left, and the beginning of "drift" - a vertical arrow (2) from below. On an ordinates axis the periods of variations in years, on lay off as abscissa - time (number of solar rotations). In the right part of figure the average (global) spectrum of variations as a whole, for all analyzed period is shown.  
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Fig. 4    Results of the wavelet-analysis of thin structure of 11-years cycle by cosmic rays «form parameter». In the top part of figure the time course of mid-annual values of cosmic rays form parameter of Oulu (Finland) station in relative units is resulted. On lay off as abscissa, time - number of solar rotations. In the bottom part the wavelet-diagram reflecting in time dynamics of 11-years cycles structure (the site of "drift" is shown by the bottom horizontal arrow) is resulted. On lay off as ordinates, the periods of variations in years, on lay off as abscissa - time (number of solar rotations). In the right part of figure the average (global) spectrum of variations as a whole, for all analyzed period is shown. In the bottom part of figure the amplitude bending around variations of parameter of the form is shown.
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The Fig. 5 Results of the operative forecast of an interplanetary shock from emission coronal weights on March, 16th, 2009 are shown by horizontal lines are indicated values of bilateral significance level: 95 % (a green strip - a level of "noise") and 99 %. The high-frequency predictor registered on March, 18th, exceeds 99 % level (it is allocated by yellow color). The low-frequency diagnostic signal is registered on March, 21st (it is allocated by red color). In the top part of figure - 5 mines of values of cosmic ray intensity of Oulu (Finland) stations in impulses for the analyzed period (a scale on the right). On lay off as abscissa - time (the two-daily scale is put).
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Fig. 6   Cosmic rays form parameter in relative units (a continuous curve of red color, a scale at the left) and GCR intensity in impulses of Oulu (Finland) station (a dot curve of dark blue color, a scale on the right) for last four 11-years cycles of solar activity 20-23. The moments of approach of minima of solar activity for all 4 cycles are noted. On lay off as abscissa - time (numbers of solar rotations, by Bartels system, and years). The sign on a question (?) in a current minimum 23 cycles marks the maximal value of GCR intensity at the moment.

