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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Modernizacii pristrojovej techniky na koronalnej stanici Lomnicky §tit — jednej zo 4 stanic na
svete a ziskavanie novych poznatkov o slnecnej koréne a protuberanciach a ich variabilite

v priebehu cyklu slne¢nej aktivity a ich vplyve na kozmické pocasie. V teoretickej oblasti hibsie
pochopenie geometrickej Struktiry Hilbertovych priestorov a kvantového previazania je
nevyhnutné pre vyrie$enie problému ohrevu slne¢nej kordny a jej super-jemnej Struktary.
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Charakteristika vysledkov

| Evidenéné &islo: APVT-51-012/704 |

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu sa modernizovalo pristrojové zariadenie na koronalnej stanici Lomnicky Stit. Zostrojilo sa unikatne zariadenie
Opticky koronalny fotometer, ktory umozni pozorovat’ emisnu zeleni korénu s cielom detekcie korondlnych Struktir a ich zmien,
ako aj polarizécie svetla korony. Pripravil sa homogénny rad intenzit zelenej korény (530,3 nm) v rokoch 2004 - 2006, z ktorého sa
vypocital koronalny index slnecnej aktivity. Analyza casovo-Sirkového vyvoja intenzit zelenej korény v rokoch 1939-2006 ukazala,
ze oddelovanie polarnej vetvy intenzit tejto Ciary zo strednych heliografickych Sirok a jej zanik v blizkosti polov sa méze pouzit’ na
predpovedanie minim a maxim cyklu slnecnej aktivity. Po prvy krat sa ukdzalo, Ze lokalizdcia intenzit zelenej korony v tejto
vysokosirkovej vetve korony je uzko spita s pohybom magnetického pol'a zo strednych heliografickych §irok smerom k p6lom, ktory
sledujt aj vel'ké protuberancie. K zaniku protuberancii a magnetického pol'a dochadza v ¢ase okolo maxima cyklu pri p6loch, kym
maxima intenzit zelenej kordny sa zacnil z vysokych heliografickych §irok pohybovat’ smerom k rovniku, kde v nasledujucom cykle
slnecnej aktivitu zanikni. Porovnanie koronalneho indexu s podobnymi indexami slnecnej aktivity — Wolfovym ¢islom, radiovym
tokom 10,7 cm (2800 MHz), Mg II indexom , ako aj s celkovym vyziarovanim Slnka (Total Solar Irradiance - TSI) — ukazalo, ze
koronalny index je uplne rovnocenny tymto indexom, ba v niektorych fazach cyklu lepsie koreluje s TSI ako oni. V cykle 23 sa nasla
suvislost’ medzi severojuznou asymetriou zelenej korony a ejekciami koronalnej hmoty, pricom oba javy st odrazom lokalnych
magnetickych poli na Slnku, ktoré cez slne¢ny vietor ovplyviiuju vlastnosti heliosféry, ktoré vplyvaju na kozmické pocasie a klimu
Zeme. Analyzou pozorovani zo zatmeni Slnka v rokoch 2005 a 2006 sa v bielej kordne identifikovali vel'mi jemné Struktury. Okrem
toho sa zistilo, ze vnutorna biela korodna je takmer identicka s korénou v rontgenovej a extrémne ultrafialovej oblasti spektra, ¢o
umozni pouzit’ tieto zlozky pre jej modelovanie; toto je velmi dolezité, pretoze na zaklade novej metédy spracovania obrazu sa
zistilo, ze biela koréna ma inu super-jemnu Struktiru, ako sa doteraz predpokladalo.V teoretickom vyskume sme nasli vzdjomne
jednoznacné zobrazenie medzi vektormi nad modularnym okruhom Z, a prvkami zovSeobecnej Pauliho grupy d-rozmerného
Hilbertovho priestoru. V tomto zobrazeni operatory komutujuce s danym operdtorom tvoria set-teoretické zjednotenie bodov
projektivnej priamky nad Z; ak d je su¢inom odlisnych prvocisiel a “span” bodov pre 'ubovolné iné hodnoty d.

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

In the framework of the project, the instrumentation of the coronal station at Lomnicky peak was substantially updated. A unique
device, the Optical coronal photometer, was constructed, which will be able to observe the green line emission corona with a view of
revealing coronal structures and their temporal evolution, as well as polarization of the corona’s light. We also created the
homogeneous set of the intensities of the green (530.3nm) corona for the period from 2004 to 2006, from which the coronal index of
solar activity was computed. By analyzing a time-latitudinal evolution of the intensities of the green corona in the period of 1939-
2006 we found out that the splitting of their poleward-migrating branch at middle-latitudes and its disappearance around the poles
can be used to forecast the minima and maxima of solar activity. We showed, for the first time, that the localization of the intensities
of the green corona in this high-latitude branch of the corona is intricately related with the migration of magnetic fields from middle
latitudes towards the poles, which is also traced by large prominences. Both prominences and magnetic fields disappear close to the
poles around the maximum of a cycle, whilst the maximum values of the green corona intensities move from high latitudes towards
the equator, where they disappear in the next cycle. After comparing the coronal index with similar indices of solar activity like the
Wolf number, radio flux 10.7m (2800 MHz), Mgll index and Total Solar Irradiance (TSI) one, we found that the coronal index is
completely on par with all the other indices, correlating with TSI even better in some phases of a cycle. In cycle 23 we found an
intimate link between the north-south asymmetry in the distribution of intensities of the green corona and CMEs, both the
phenomena having their origin in local magnetic fields of the Sun; the latter shape the properties of the heliosphere, which
subsequently influences the cosmic weather and Earth’s climate. An analysis of the eclipse observations from 2005 and 2006 has
revealed a number of hyper-fine structures in the white-light corona. Moreover, the inner part of this corona was found to be
structurally almost identical with the X-ray and EUV coronas, which means that these two layers of the corona can be used to model
the former; this is a very important fact in light of our recent findings, employing a qualitatively new method of data processing, that
the hyper-fine structure of the white-light corona differs much from what we thought of it so far. In theoretical research we found a
bijection between the pairs/vectors over the modular ring Z, and the elements of the generalized Pauli group of the d-dimensional
Hilbert space. Under this correspondence, the operators of the group commuting with a given operator form the set-theoretic union
of the points of the projective line over Z, which contain a given pair if d is a product of distinct primes and the span of the points for
any other values of d
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