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1. EXPERIMENTS FOR MEASUREMENTS IN SPACE

J. Bal 8g, P. Bob2k, K. Kudel a

1.1 Experiment MEP-2 aboard of RADIOASTRON spacecaft

The experiment MER2, conducted in the frame abllaboration of hstitute
of Experimental Physics, Slovak Academy of Sciences-8BB), Democritus
University of Thrace QUTH), Xanthi, Greece andspace Research Institute of
Russian Academy of Scierc€lKI-RAN), Moscow,provides masurements on
board of SpectruARADIOASTRON satellite over past two years. The MEP
operates in space nominally, however, during urWaurable spacecraft
orientation some parts of registered data are contaminated by theglgunl
Energetic electron measurements provide the main information. Description of
the instrument and a preliminary result on a selected electron event are in [1]. In
[2], the data from strong energetic electron flux events measured by2MEP
during years @11 and 2012 (near maximum of solar cycle 24) have been
compared with those measured by ACE and THEBIISatellites in different
regions of the Earthds magnetosphere.

1.2 Experiment DOK-M for project RESONANCE

For the expriment DOKM, developed at IEfSAS in cooperation with
IKI-RAN and DUTH for project RESONANCE the instrumentengineering
modelDOK-M/EM wasconstructedand delivered téKI-RAN in May 2013.

RESONANCE is a magnetospheric space exploration mission conducted
by IKI-RAN and dedicatedfor advanced study of the wavke particle
interactions in the Earth's magnetosphere. The Earth's magnetosphere, as natural
resonator for many types of electromagnetic waves, is a place where
electromagnetic waves efficiently interact with charged energeatiticles via
cyclotron resonance. The mission consists of four spacecraft in specific Earth
orbits, within the same magnetic flux tube for a certain period of time.



Figure 1.1. Particle spectrometer DOKI /EM (Engineering Model).

Two models of thddOK-M spectrometer [3] will be installed on board of
two satellites of the RESONANCE project.

1.3. Experiment PICAM for mission ESA-BepiColombo

In the frame of collaboration with Space Technology Ireland (STIL) and
Institute for Space Research of Aietr Academy of Sciences (IWBAW), the
Department of Space Physicd IEP-SAS contributes to development and
manufacture of the electronic bdar planetary ion camera PICAM for ESA
mission BepiColombo to planet Mercury.

The ekctronic boxof theflight model PICAM/FM (Fig. 1.2) was delivered
to IWF-OAW, Graz in July 2013. The fligidpae model PICAM/FSwas
delivered to IWFOAW in April 2014.



Figure 1.2. The electronic box of the PICAM / FM (flight model).

1.4. Experiment NAIS for Chinese missioMIT (Magnetosphere-
lonosphere Thermosphere).

In cooperation with Chinese National Space Science Centre (NSSC),
Beijing; Space Technology Ireland, Maynooth and Swedish Institute for Space
Physics(IRF) in Kiruna, IEP-SAS contributes to development of eximent
NAIS (Neutral Atom Imaging System) for Chinesee8bspherdéonosphere
Thermosphere (MIT) mission. The higkenergy (>30keV) sensor of the
experiment NAIS-H, uses the heritage afieutral aton imager NUADU
developed at IEfSAS for Double Star projéchowever, with improved angular
resolution (Fig.1.3).



Figure 1.3. Virtual model oheutral atom imager NAIS

1.5. Participation of Slovakia in the project JEMEUSO.

JEM-EUSO (Japanese Experiment ModuleExtreme Universe Space
Observatory) expament will search for UHECR (energy above'®@V) by
monitoring UV light produced in their interaction with atmosphere from
International Space Statiomt{p://jemeuso.riken.jp/en/index.htmiDepartmen
of Space Physics IEBAS estimated an operational duty cycle for JEMISO
experiment along the ISS trajectory (Fig.1.4). Estimation was used for exposure
estimation in detector nadir observation mode [4].

UHECR events are very rare and JEWSO experimet will measure
during his 3 years or longer stay at International Space Station huge amount of
data. Department of Space Physics -lE®S provide an analysis of the fake
trigger events by pattern recognition methods [5].


http://jemeuso.riken.jp/en/index.html
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Figure 1.4. Observational dy cycle as a function of the accepted background
level. The fraction of time during which background intensity is less than 1500
photons rif srt ns™.

1.6. Other experiments.

The experiment ASPECT is presently under development at IEFAS in
cooperéion with IKI-RAN and DJTH for Moon exploration mission Luna
Glob.

Possibilities of the earlier developed experimental device PEEL devoted to
measurements of precipitating energetic electrons on the rocket have been
discussed in [6].
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2. SPACE PHYSICS, GEOPHYSICS AND ASTRONOMY

| . D o rKoKuaeha,i | ,
J. Masari k, A. Ondr 8gkov§, M. R

Activities of institutions in Slovakia related to the space solar physics and
X-ray astronomy, interplanetary matter and explorations of the comets, solar
windand i1its interactions with the Earth
the magnetosphere and in interplanetary space, atmosphere and ionosphere of
the Earth, are continuing in various institutes in Slovakia. The following short
survey presents seledtectivities of the abovementioned directions and the
obtained results.

Thel nstitut e of Experi me (IEP&BAS, Bhysi c
Department of Space Physidsfp://space.saskeskn collaboration with the
laboratories in abroad continued studies of the dynamics of low energy cosmic
rays and of suprathermal cosmic particles, based on measurements in space.

In addition, new results have been obtained from the measurements of
ground based neutron monitors, one f t hem at Lomni
(http://neutronmonitor.ta3.3kA new installation, SEVAN, has been checked in
the testing mode -2018, akiesigce Mach @2) 20l4niggin 2 0 1
operation onl i nget 2 higpt/crd.VierphitamiLonmaitky stit
SEVAN_Data). More about the status of ground based measurements as well as
about recording system of cosmic ray measuremetEPebASIs in [16].

On the occasion of centenary of cosmic ray discovery, a survey of cosmic
ray and of suprathermal particle measurements on ssgedlitd on the ground,
including the experimentalresults obtained at IEBAS, canbe found in
[9,11,12]. Observations of higimergy gamma rays and neutrons of solar origin
on CORONASF satellite during several solar flares were analyzed in [10].
Suprathermal particle acceleration observed within the magnetosphere during
the experiment on Active satellite is discussed in [1].

Rdations between cosmic rays and space weather effects were studied in
[7,14]. Some features observed on the ground as irregular and/oipguaslic
variations of low energy cosmic rays are summarized in [8]. One of the most
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important effects with variouspace weather consequences near Earth as well as
on the ground, is arrival of interplanetary shocks. Statistical study analyzing one
of the models of the shock arrival to the Earth during solar cycle 23 includes
paper [13]. Low energy galactic cosmic raysl solar energetic particles affect
the ionosphere. Selected new results on the production rate of ions in the
ionosphere due to the high energy particles are included in [17]. Results of
statistical study of relations between the geomagnetic stornms$fodecreases

and coronal mass ejections can be found in [15].

The cosmic rays differential intensity inside the heliosphere, for energy
below ~30 GeV/nuc, depends on solar activity and interplanetary magnetic field
polarity. This variation, termed solarodulation, is described using a 2D (radius
and colatitude) Monte Carlo approach for solving the Parker transport equation
that includes diusion, convection, magnetic drift, and adiabatic energy loss. A
propagation model of galactic cosmic protons through the heliosphere was
implemented using a twdimensional Monte Carlo approach to determine the
differential intensities of protons duringlar cycle 23 [2,3]. The model includes
the effects due to the variation of solar activity during the propagation of cosmic
rays from the boundary of the heliopause down to Earth's position. The
simulated spectra were found to be in agreement with thosenedl from
experimental observations carried out by the BESS, AMS, and PAMELA
collaborations.

Cosmic ray positron fraction at energy below ~10 GeV, showing how the
particle drift processes could explain different results for ADAS and
PAMELA. We compareour modulated spectra with observations at Earth, and
then make a prediction of the cosmic ray positron fraction for the -ARIS
experiment [6].

The geomagnetic field effect on secondary cosmic ray production is
discussed in [4].

Cosmic ray modulation asvell as its specific features according to
observations by ground based neutron monitors during the recent solar cycle
was analyzed in [5].
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Last 2 years the activities of thBepartment of nuclear physicand
biophysics, Faculty of Mathematics, Physics and Informatics, Comenius
University, Bratislava,have been oriented mainly in the study of cosmic rays
and their interaction with material objects.

Neutron capture effects in meteorites and lunar surfangples have been
successfully used in the past to study exposure histories and shielding
conditions. In recent years, however, it turned out that neutron capture effects
produce a nuisance for some of the shieed radionuclide systems. The most
prominert example is the 182HE82W system in iron meteorites, for which
neutron capture effects lower the 182W/184W ratio, thereby producing too old
apparent ages. We thoroughly studied neutron capture effects in iron meteorites,
ordinary chondrites, and carboeacis chondrites, whereas the focus is on iron
meteorites. We study in detail the effects responsible for neutron production,
neutron transport, and neutron slowing down and find that neutron capture in all
studied meteorite types is not, as usually expgkcexclusively via thermal
neutrons. In contrast, most of the neutron capture in iron meteorites is in the
epithermal energy range and there is a significant contribution from epithermal
neutron capture even in stony meteorites. Using sophisticated @aspiettra
and evaluated cross section data files for neutron capture reactions we calculate
the neutron capture effects for Sm, Gd, Cd, Pd, Pt, and Os isotopes, which all
can serve as neutralose proxies, either in stony or in iron meteorites. In
addition we model neutron capture effects in W and Ag isotopes. For W
isotopes, the GChhduced shifts perfectly correlate with Os and Pt isotope
shifts, which therefore can be used as neutimse proxies and permit a reliable
correction. We also found that G@mRluced effects for the 107Rd7Ag
system can be significant and need to be corrected, a result that is in contrast to
earlier studies.

Some studies of chemical composition of meteoritesewlso carried out.
Fe57 Mossbauer spectroscopy was used as maalytecal tool in the
investigation of iron containing compounds of two meteorites (Rumanova and
Kosice) out of total of six which had fallen on Slovak territory. In the magnetic
fraction of the iron bearing compounds in the Rumanova meteorite, maghemite,
troilite and FeNi alloy were identified. In the nemagnetic fraction silicate
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phases were found, such as olivine and pyroxene. The paramagnetic component
containing Fe3 + ions corresponds probably to small superparamagnetic
particles. The Kgce meteori was found near the town of &oe in February

2010. Its magnetic fraction consists of a-Niealloy with the Mossbauer
parameters of the magnetic field corresponding to kamacite -BkpiNi, Co)

and troilite. The nommagnetic part consists of Fe2 + plasach as olivine and
pyroxene and traces of a Fe3 + phase. The main difference between these
meteorites is their iron oxide content. These kinds of analyses can bring
important knowledge about phases and compounds formed in extraterrestrial
conditions, wich have other features than their terrestrial analogues.

We studied the occurrence of high amplitude, closely correlated;|sieott
increases that occurred in four cosmogefige data records obtained in the
Arctic and the Antarctic that we date at 046 N 2 AD. They are
coincident shorterm increases in the past ~600 years, and the combined event
has a probability of occurring by chance of ~2ZX1®e conclude that they
represent additional, shdived production of°Be that is unrelatéto the ever
present galactic cosmic radiation. The probability that they are of solar origin is
low, while their properties are consistent with production by a-brggrgy
gamma ray burst from the relatively close supernova, Vela Junior (RXJ0852.0
4622/GR0OJ08524642).

On February 15, 2013, after the observation of a brilliant fireball and a
spectacular airburst over the southern Ural region (Russia), thousands of stones
fell and were rapidly recovered, bringing some extremely fresh material for
scientific investigations. We undertook a mudisciplinary study of a dozen
stones of the Chelyabinsk meteorite, including petrographic and microprobe
investigations to unravel intrinsic characteristics of this meteorite, and a study of
the levels of short and mgrlived cosmogenic radionuclides to characterize the
initial meteoroid size and exposure age. Petrographic observations, as well as
the mineral compositions obtained by electron microprobe analyses, allow
confirming the classification of the Chelyabinsleteorite as an LL5 chondrite.

The studied fragments, a few of them being impact melt rocks, contain abundant
shock melt veins and melt pockets. It is likely that the catastrophic explosion

and fragmentation of the Chelyabinsk meteoroid into thousanderwsstvas in

part determined by the initial state of the meteoroid. The obtained radionuclide
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results show a wide range of concentration§©f**Na, 2°Al, **Mn, *'Co, *®Co,

and ®°Co, which indicate that the preatmospheric object had a radius >5 m,
consigsent with other size estimates based on impact geophysics. Considering
the observed®Al activities for the investigated samples and the Monte Carlo
simulations we have performed, and taking into accour®enalf life (0.717

My), the cosmieray exposte age of the Chelyabinsk meteorite is estimated to

be 1.2 N 0.2 My. I n con€shawedaverglargehe o
range only consistent with most samples having been exposed to anthropogenic
sources of*'C, which we associate with radimive contamination of the
Chelyabinsk region by past nuclear accidents and waste disposal.

The shape of meteorites is one of major factors influencing the production of
cosmogenic nuclides. Numerical simulations using LCS particle production and
transportcodes were done to investigate particle fluxes and production rates of
cosmogenic nuclides’Be, ?°Al, >*Mn, and ®°Co in meteoroids of spherical,
ellipsoidal and cylindrical shapes. The calculations show that fluxes of nuclear
active particles and alsoqmuction rates of cosmogenic nuclides are sensitive to
the shape of irradiated parent body.

The structure and stability of the helio nitrogen molecular dication, HeN2+
(2), that is expected to exist in iterstellar space was investigated by means of
standad quantum chemical methods based on both sieférence and muti
reference formalisms. Sequences of correlation consistent basis sets are
employed to establish convergence with respect to the size and the quality of the
single-particle basis set. MRCGind CASPT2 calculations are reported for the
HeN2+ (2) grounestate ion which is found to be metastable. The barrier for the
transition state of the reaction HeN2+ (2) MiHe+ N+ + NHe+ is calculated to
be 59.5 kcalsmoll). The structure of the transitiostate NHeN2+ was also
determined from calculations using the MRCI and CASPT2 methods.
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In the Geophysical Institute of the Slovak Academy of Sciences, Bratislava
and Hurbanovq a number of issues concerning space weather were investigated
and ground magnetic field measurements were performed.

Most theoretical studies on space weather prediction were conducted within
the frameworko f t he COST ADavdlopimg SgEa&O0\8dddB o
Product s and S e r v(lnttp:/énvsvw.costes080ENDa.jo/ m e O
cooperation with colleagues from the Institute of Geophysics of the ASCR,
Prague. This COST Action was born to form an interdisciplinagtwark
between European scientists dealing with different issues of Geospace, as well
as warning system developers and operators. Many activities have been carried
out by the participants of the COST Action ES0803 that should be shared with
the space weadih community. In particular, the comprehensive study developed
in [4,8,15] presents a summary of results pertaining to the interaction of the
solar wind with the magnetosphere and the energy transfer inside the
magnetosphermnosphere system. The scopetlod study is wide since it deals
with solar physics, interplanetary physics, magnetospheric physics and
aeronomy. The aim of this study is to review those advances made in the
framework of the COST Action ES0803 on geomagnetic response to solar and
interdanetary disturbances topic that could be useful for the space weather
community.

Along with other important topics in [15], an etwend forecasting scheme
that uses an artificial neural network is focused. Here we show that the
forecasting results impve when gathering certain parameters, such -aayX
solar flares (XRAs), Type Il and/or Type IV radio emission (RSP) and solar
energetic particles enhancements as inputs for the algorithm. Analysis of the
particular energetic event types indicates thae tdegree of their
geoeffectiveness depends on their size and on theirdistaiocation, see Fig
2.1. The mere information that a solar XRA event has occurred on the solar disc
is insufficient to produce a reliable forecast of geomagnetic disturbaxkRés
of classes B and C were geoeffective in only 2%, XRAs of class M in 8% and
XRAs of class X in 33% of cases.

18


http://www.costes0803.noa.gr/

Using the method of artificial neural networks, the geoffectiveness of solar
energetic events was studied in [3,5,6]. New models were igitiat@volve the
solar wind parameters, especially the data concerning the interplanetary
magnetic field orientation. In [7,14], a new model to forecakbdr lead Dst
index was proposed. Our approach was based on artificial neural networks
combined withan analytical model of the solar wimlagnetosphere interaction.
We evaluated the model for the set of intense geomagnetic storms ofttie 23
solar activity cycle. Furthermore, in [13] we set up a revised model for the
geomagnetic activity prediction inking the data on coronal interaction regions
(CIRS).

XRA class B/C, RSP Il XRA class B/C, RSP &IV XRA class B/C, RSP IV

XRA class M, RSP Il XRA class M, RSP lI&IV XRA class M, RSP IV

XRA class X, RSP II XRA class X, RSP 1&IV XRA class X, RSP IV

Fig 2.1. Distribution of the probability that the solar events released on a given
place on the solar disc produce a geomagnetic response. The areas in which the
probability is greater than 50% are shown in red (according to [15]).

Magnetic ground or repeat station surveys are performed to determine the
geomagnetic field spatial distribution, which is of great importance for scientific
purposes as well as for mangpdications, for instance the aerial navigation, see
[2,9,11,12]. For the information about the geomagnetic field (GMF) distribution
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to be complete, the accuracy of the geomagnetic maps ttebd known. It is a
custom in the papers dealing with magneticveys that the precision of the
instruments employed for the measurements are listed there. However, such
information is not sufficient to answer the question about the quality of the
geomagnetic maps because our experience shows that the spatiainsaaat
distance of several kilomes often exceed the precisions of the instruments. In
paper [9] we proposed a simple method for the evaluation of the accuracy of the
GMF distribution maps. We applied it to the maps which were the results of the
magneic ground survey carried out in Slovakia in the 2007.5 epoch. The
method is based on the following procedure which is accomplished for each
observation point of the magnetic ground survey network: A single point drops
out of the data base, then the mageaserated in a standard way, whereupon the
observed value of the geomagnetic element for the dropped out observation
point is compared with the value of the geomagnetic element which is
determined from the map. Thus the image of the accuracy of the cempgt

can be tagged together for the surveyed territory.

The existence of longcting observatories by itself does not guarantee that
their historical magnetograms are available or complete. In the archive of the
Hurbanovo Geomagnetic Observatory (acroiyRB; geographical coordinates
47.86 N, 18.19 E), records of the geomagnetic field made on photo paper
covering the period between the two World Wars were found for which the
values of the baselines are unknown. We studied if a-flte@card neural
network wth one hidden layer can be used to supplementhone means of the
geomagnetic elements D, H and Z of observatory HRB, using for this purpose
the geomagnetic data of observatories Potsdam, Seddin and Niemegk (all of
them being referenced to Niemegk).[I6,17,18], we focused our interest on
the first half of the 2@h century. The neuraletwork model for element D
proved to be applicable to substitute for the lost data of the magnetic declination
at observatory HRB; however, the usability of the modeldoth elements H
and Z turned out to be limited to a few years close to beginning or end of data
gaps. Further we supplemented the time series of annual means of geomagnetic
elements D, H and Z #teobservatory HRB with the model data.
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TheobservatoryHRB performs continuous monitoring and registration of the
geomagnetic field components. The anmute mean values of all components
of the geomagnetic field as well as the records acquired with theemoad
sampling interval are available. -iidexes baracterizing the geomagnetic
activity in the middle latitudes are computed regularly. The data are published
on the CBROMSs prepared in the frame of INTERMAGNET. Information about
the geomagnetic activity is also published on the web site of the obsgrvato
www.geomag.sk The level of the geomagnetic activity is reported to public
media (TV), too.

The members of theobservatory HRBstaff regularly perform field
measurements at the observation points of the national magnetic repeat station
network, whichis a part of the European repeat station network. The
measurements are coordinated by the MagNetE Group. Measurements of the
magnetic declination are performed regularly at selected Slovak airports.
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In the Department of Astronomy, Physics of the Earth and Meteorology,
Faculty of Mathematics, Physics and Informatics, Comenius University,
Bratislava, the study of Schuman resonances (SR) continued. The more precise
determination of instantaneous peak frequency of SR modes, especially based
on relatively short signal sequences, seems to be important for detailed analysis
of SR modal frequencies variati® Contrary to commonly used method of
obtaining modal frequencies by Lorentzian fitting of DFT spectra, the attempt
was made to employ the complex demodulation method in iterated form. The
results for SR signals contaminated with leequency noise andium in
various degree as well as the comparison with standard method are presented.
Real signals of vertical electric field component picked up at the Astronomical
and Geophysical Observatory of Comenius University at Modra, Slovakia, were
the primary souwses.

References:

1. ONDRCGKOVC, -MAEWVIL&EKy Sebasti §8n. The
Schumann resonance mode frequencies using iterative procedure of complex
demodulation. In Contributions to Geophysics and Geodesy, 2013, vol. 43,
no. 4, p. 308326.

26



In the Slovak Central Observatoryn Hurbanovo littp://www.suh.sk a
number of activities related to space research were performed. We observed
sunspots (the Wolf number data were submitted to the SIDC in Brussels,
Belgium and to the SONNE Netz in Germany) and prominences (images are
published at the website of the Observatory). We performed also spectrographic
observations of the solar spectrum (variations of selected spectral lines during
a solar activity cyie) using a horizontal solar telescope with spectrograph, we
registered solar radio bursts using a solar radio spectrometer CALLISTO and
I mpact of sol ar flares on the Eartho
research activities comprise study of the:

- rotation of the solar corona,

- asymmetry of th@orth and south hemispheric solar activity,

- oscillations of the crossectional area and the intensity of magnetic

waveguides located in the lower solar atmosphere,

- time-latitude distribution of prominences,

- impact of the solar activity on tree growth.

We published at the website of the SCO data on the modified coronal index
(MCI) and the modified homogeneous data set (MHDS) of coronal intensities
based on satellite EUV measurements as a repacement of {panad
coronagraphic observations at Lomnickl

The solar radio spectroheliogram CALLISTO and the SuperSID monitor
were installed in the SCO in 2011 in the frame of the instrument deployment
program of the International Space Weather Initiative (ISWhttp://iswi
secretariat.orgwhere one researcher from the SCO is also the national ISWI
coordinator for the Slovak Republic. Preliminary results are published in [1, 2].

In [3] the differential rotation of theolar corona using the images taken
at a 9.4 nm wavelength by the AIA 094 instrument on boar&th& Dynamics
Observatory(SDO) satellite. Based on the analysis of the results derived above
we infer that the tracer method (either interactive or mansgafufficiently
precise, hence the obtained values of the rotational speed are reliable. However,
the method is laborious and becomes practically unworkable on a large number
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of images. Therefore, in the future we would like to focus on automated image
processing while preserving the precision of the method used thus far. To
determine the rotational speed we plan to use the method ofccnwstation
analysis using the images of the AIA instrument on board the SDO satellite. Jet
stream is a layer where thatational speed of the solar surface is higher than the
average value. This layer is also an indicator of hypothetical processes that take
place under the solar surface, and its location (heliographic latitude) is probably
related with phase of the solactivity cycle. We are trying in to determine its
position by using a series of images obtained from the AlA instrument onboard
the SDO satellite using a twihase method. The first phase [4] includes the
estimation of the rotational speed in a big rangéatitudes (Fig.2.2) and the
second phase [4, 5, 8] uses a hybrid algorithm combining PSO (Particle Swarm
Optimization) and Snake algorithms for detecting, tracking and determining the
rotation of coronal bright points (CBPs). The software tool has teealoped

in collaboration with UNINOVACAS3, Caparica (Portugal).

Sidereal rotational velocity [deg/day]

1 1 1 | 1 | | | | 1 L |
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60

Solar latitude [deg]

Figure 2.2. Sidereal rotational velocity of the solar corona dsretion of solar

latitude.
0 - average velocity at particular latitude from 456 measurements on 3 dnd

September 2010+ - average velocity at particular latitude from 536
measurements on 5 and 6 September 2010.

Approximation: sidereal angular velocity of coronal rotatian= 14.7397 2.73
sifbi 1.2sirfb.
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Ca Il K3 spectroheliograms registered ikth Obser vat - ri o AS
da Universidade de Coimbra (Portugal) were used to derive the surface area of
bright chromospheric plages. Evolution of the area of and the corresponding
north-south (NS) asymmetry of this area, as measured in the in the pefiod
19751 2008, was studied in [6]. A comparison and crosselation with the N
S asymmetries found for the sunspots and coronal green line brightness is added.
The highest correlation was found between theplages and the SIDC sunspot
number NS asymretries (with maximum CC = +0.69), while the correlation
between the Cpalages and the CGLB 48 asymmetries was in individual
latitudinal zones from CC = +0.27 up to CC = +0.48 (the CGLB was considered
separately for four chosen zones of solar latitude).

By focussing on the oscillations of the cr@estional area and the total
intensity of magnetic waveguides located in the lower solar atmosphere, we
aimed in [10] to detect and identify magnetohydrodynamic (MHD) sausage
waves. Two sunspots and one poretljwa light bridge) were chosen as
examples of MHD waveguides in the lower solar atmosphere. The presence of
fast and slow MHD sausage waves has been detected in three different magnetic
waveguides in the solar photosphere. The waveguides display a rgreyeods
from 4 to 65 min. These structures displayphrase behaviour between the area
and intensity, presenting mounting evidence for sausage modes within these
waveguides. The detected periods point towards standing oscillations.

It seems that prominers occur randomly across the surface of the Sun.
This applies only to heliographic latitudes of 0 A , and even thic
everywhere. In higher latitudes is clearly observable theaied polar branch
of prominences (Fig..2 and2.4). It is an nteresting indicator of the magnetic
polarity reversallt would be appropriate for thegirposes to consolidate the
method of processing of observations and to publish them electronically in a
standardized form by one institute. In [11] only observatidmsn one
observatory, thus there are big gaps caused by the weatlspitdrof this fact
we assume that such observations can also contribute to reveal a mechanism of
solar cycle which is not well understood, yet.
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Figure 23. Polar branches of promances near the North Pole of the Sun.
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Figure 2.4. Polar branches of prominences near the South Pole of the Sun.

In [12] we focused on the analysis of data for the ring width of two pine
tree species: samples of six maritime pirfégs pinastey, grovn in the north
of Portugal, and one sample of Scots piRms sylvestris grown in the south
of Slovakia. A negative impact of solar activity (SA) represented by the sunspot
number (SSN) was observed on the growth of these pine trees with particularly
strong impact in the case of the maritime pines. The width of the annual rings
was generally smaller in the years of maximum SA; furthermore, it was found
that it is latewood width (LWW) that is affected whereas earlywood width
(EWW) is not affected (Fi2.5); as a corollary, the percentage of latewood also
shows a significative negative correlation with SA.

The Astronomical Institute of the Slovak Academy of Sciences has
published the intensities, recalibrated with respect to a common intensity scale,
of the 530.31m (Fexiv) green coronal line observed at grotbased stations
up to the year 2008. The name of this publication is Homogeneous Data Set
(HDS). We have developed a method that allows one to successfully substitute
the grounebased observations satellite observations and, thus, continue with
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Figure 2.5. Bivariate fit of the EWW (left panel) and th&/W ¢ight pane),
respectively, of the maritime pine by théas@sunspot) activity (yearl$SN).

the publication of the HDS [13]. Forhis purpose, the observations of
the Extremeultraviolet Imaging Telescop&IT), onboard thé&olar and
Heliospheric ObservatorfSOHO) satellite, were exploited. Among other data
the EIT instrument provides almost daily 28 (Fexv) emissionline
snapkots of the corona. The K&/ and Fexv data (4051 observation days)
taken in the period 199€008 have been compared and good agreement was
found. The method to obtain the individual data for the HDS follows from the
correlation analysis described in this article. The resulting data, now under the
name of Modified Homogeneous Data Set (MHD$g, identical up to 1996 to
those in the HDS. The MHDS can be used further for studies of the coronal solar
activity and its cycle. These data are availabthatvebsite of the SCO

The Slovak Central Observatory organised in the year 2012 the National
Solar Physics Meeting with participation from abroad. The goal of the Meeting
is to present new results of solar physics and from the field of thd=&uim
connections, to provide overview of present status in selected fields of solar
physics and geophysicA separate space will be devoted to the presentation of
research results of undergraduate and PhD studentsversity and academic
departments and also to results of scientific and popularisation activities of
Astronomical Observatories in the Sl&v&epublic and the Czech Republic.
Invited talks, short contributions and posters should cover the following fields:
physical phenomena in the solar atmosphere, solar activity, total solar eclipses,
space weather and geoactivity.
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The activites of the Astronomical Institute of the Slovak Academy of
Sciences (AISAS) Tat r ans kwiw.akstiwm.skn relateal to(COSPAR,
were devoted to the research in solar and stellar physics using different satellite
obsevations, mainly in the UV, XUV and Xay spectral regions. Stellar data of
the IUE, FUSE, INTEGRAL, Kepler satellites, and the HST were used for
research of various variable stars [1]. Data of the current SOHO mission,
Hinode, SDO, TRACE and RHESSI sateé and previous satellites of the
NOAA and GOES series were used for solar research [2, 3]. Hereby we present
some examples of the results obtained by the AISAS staff, an information on an
education activity of the AISAS andhanformation on the WAMIS mject
cooperation.
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Figure 2.6. The top panel shows an example of the observed (dotted line) and
model l ed profile (thick |ine) of the
the symbiotic star AG Dra. The bottom panel depicts a weiatiip between the
electron optical depth and the U magnitude as the indicator of the activity level
in AG Dra.

Within the research of the stellar astrophysics, the data carried out with the
space observatories, the Far Ultraviolet Spectroscopic Exp{Bt¢BE) and
International Ultraviolet Explorer (IUE) were used to model the very shallow
and wide wings of the strongesHell emi s ¢
1640 |, observed i n thfnd A@LRradand A016f sy
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Cyg during differeh phases of activity. Theoretical profiles of these lines were
calculated for the case of the light scattering on free electrons, tballso
Thomson scattering. By this way we determined mean values of electron optical
depth and electron temperature,ievhcharacterize scattering region represented
by symbiotic nebula. We found that physical properties of the nebula are
directly connected with changes of the hot component of the binary, which
results in relationship between these two parameters andspbiage activity.

This relationship can be used to determine more precisely mass loss rate from
the hot star, which is very important in understanding the nature of the symbiotic
stars outbursts (see Fg6). [1]
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Figure 2.7. Left panel: Effect ohé particle size on the light curve for the
Kepler shortcadence obsertmns calculated for pyroxene grains and A2 =
120. Right panel: 2D i mage (intensity
the planet with a comet like tail during the transit. The intensity of the tail
rapidly decreases because of a decrease in the dessity and forward
scattering. Note also the optically thin absorption on the J{adalkkened stellar

disk.

The light curve of KIC12557548ban extrasolat planet with a comet like tail
was analysed using longnd shordcadence Kepler observations frahre first
14 quarters. The orbital period of the planet was improved. We prove that the
peculiar light curve agrees with the idea of a planet with a cbkeetail. The
light curve has a prominent ptensit brightening (Fig2.7) and a less
prominent psttransit brightening. Both are caused by the forward scattering
and are a strong function of the particle size. This feature enabled us to estimate
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