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Nazov projektu: Monitorovanie energetickych kozmickych Castic pre vybrané problémy kozmického pocasia

Na ktorych pracoviskach
bol projekt rieseny:

Ustav experimentalnej fyziky SAV, Watsonova 47, 04001 Kosice (oddelenie kozmickej
fyziky http://space.saske.sk )

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

Implicitne viaceré v Rusku, Rakusku, irsku, Nemecku, Taliansku, Grécku, CR, a inde

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.
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V ¢om vidite uplatnenie
vysledkov projektu:

a. v ziskani novych poznatkov o kozmickom ziareni a energetickych kozmickych €asticiach, ktoré su
dolezité pre kozmické pocasie, b. vyvoji novych vedeckych aparatir pre kozmicky vyskum v danej
oblasti
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Charakteristika vysledkov

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

V unikatnej sIne€nej erupcii 20. januara 2005 (blizko epochy sineéného minima) boli protény urychlené do znaéne vysokej
energie. To bolo indikované kombinovanou analyzou pozemnych a druzicovych merani (pristroje obsluhované, resp. aj
vyvijané timom projektu skor). Pripad GLE bol pozorovany pre >4 GV na Lomnickom Stite (LS). Pristroj SONG na druzici
CORONAS-F ukazal zvySenie pocetnosti vysokoenergetického gama ziarenia (26-200 MeV, kvéli rozpadu neutralnych
piénov) indikujuc tak urychlenie p blizko Sinka do >200 MeV. Casovanie zaéiatku odozvy tvrdého gama a GLE pomohlo
v identifikacii ¢asu urychlovania. Pripad bol silne anizotrépny. Zna€éna redistriblcia relativistickych elektronov bola
pozorovana vo viacerych geomagnetickych burkach vo vonkajSom pase. Opisané boli vztahy medzi radiovymi
vzplanutiami spojenymi s elektronmi a slne€énymi erupciami predchadzajicimi geomagnetickym burkam. Bol spraveny
prehfad suéasného stavu vztahov medzi kozmickym Ziarenim (KZ) akozmickym poéasim. Odlisné modely
geomagnetického pol'a v dobe silnych poruch poukazali na predpovedi odliSnych charakteristik transmisivity s désledkami
pre merania neutrénovych monitorov.

Algoritmus detekcie chyb vyvinuty (preprocessing) pre merania magnetometra zlozeného z dvoch senzorov v pristroji
MAG-VEX (PI Tielong Zhang, IfWF OeAW, Graz, Rakusko) na réznych vzdialenostiach od telesa sondy Venus-Express
prispel k prvym zisteniam detailnej Struktiry magnetického pola v blizkosti VenusSe, v Sirokej medzinarodnej spolupraci.
Bol vyvinuty, skonstruovany a €iastoéne otestovany energeticky casticovy spektrometer MEP-2 zahriujuci pozemnu
testovaciu aparataru (pre druzicu SPECTR-R planovany na vypustenie v r. 2010). Skonstruovana aparatura PEEL pre
sledovanie vysypavania elektronov pracovala bezchybne a merala na rakete HotPay2 v januari 2008. Zariadenie
SPACEVAC pre imitaciu niektorych podmienok kozmu bola navrhnutda, zadana firme a uvedena do prevadzky. Neutrénovy
monitor na LS poskytuje kontinualne data s 1 min rozliSenim v redlnom ¢€ase (http://neutronmonitor.ta3.sk ). Boli ziskané
nové poznatky o modulacii KZ a o jeho vztahu k pokryvu oblaénosti. Viacej o aktivitaich timu poéas r. 2006-2009 na
http://space.saske.sk .

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

In the unique solar flare on January 20, 2005 (near the epoch of solar minima) the p were accelerated to rather high energy.
It was indicated also by the analysis of combined ground based and satellite measurements (devices run and/or developed
by the team of the project earlier). The GLE was observed at >4 GV at Lomnicky stit (LS). SONG instrument on CORONAS-F
satellite showed increases in high energy gamma rays (26-200 MeV, by neutral pion decay) indicating the acceleration of p
near the Sun to > 200 MeV. The timing of onset of hard gamma and of GLE helped in identication of time of acceleration.
The event was highly anisotropic. Strong redistribution of relativistic electrons in outer radiation belts was found during
several geomagnetic storms. Relation between radio bursts related to electrons and the solar flares preceeding
geomagnetic storms were discussed. Status of relations between cosmic rays (CR) and space weather research was
reviewed. Different models of geomagnetic field during strong disturbances were shown to predict different transmissivity
characteristics for neutron monitor measurements.
An algorithm for error detection developed (preprocessing) in measurements of magnetometer composed of two sensors
of the instrument MAG-VEX (Pl Tielong Zhang, IfWF OeAW, Graz, Austria) situated at two different distances from the
satellite body of Venus-Express contributed to the first finding of the detailed structure of magnetic field in vicinity of
Venus in wide international collaboration.
The energetic particle spectrometer MEP-2 including the ground support equipment was developed, constructed and
partially tested (for SPECTR-R satellite scheduled for launch in 2010). The instrument PEEL for precipitating electrons was
constructed and worked without errors on HotPay2 rocket in January 2008. The device SPACEVAC for imitation of selected
conditions in space, was designed, assigned to the company, and put in operation. Neutron monitor at LS is providing data
with 1 min resolution in real time (http://neutronmonitor.ta3.sk ). New results in study of CR modulation and relation of CR
to cloud cover were obtained. More on activities of the team during the years 2006-2009 at http://space.saske.sk .

Podpisom zaverecnej karty riesitel vyjadruje svoj suhlas so zverejnenim udajov v nej uvedenych.
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