
The  activities of  the  Astronomical  Institute  of the  Slovak Academy  of
Sciences  (AISAS),  Tatranská  Lomnica  (www.astro.sk),  related  to  COSPAR,
were devoted to  research in stellar  and solar  physics  using different  satellite
observations, mainly in the UV, XUV and X-ray spectral regions. Stellar data of
the  IUE,  Kepler  satellites,  and  the  HST were  used  for  research  of  various
variable  stars  and  start  hosting  exoplanets  [1-5].  Data  of  the  current  SOHO
mission, Hinode, SDO, STEREO, GOES, Fermi, IRIS, and RHESSI satellites
were used for solar research mostly focused on solar prominences and flares. In
common, these data were used with the simultaneously acquired data by the
ground-based  solar  telescopes  [6-14].  Hereby we  present  an  example  of  the
results obtained by the AISAS staff, information on an education activity of the
AISAS, and information on the WAMIS proposal cooperation [15].

Researchers from AISAS analysed the observation of KIC8462852 obtained by
the Kepler satellite [5]. These observations show mysterious eclipse like events.
It was even proposed that they might have been caused by aliens. We explored
the possibility that such eclipses are caused by the dust clouds associated with
massive parent bodies orbiting the host star. We assumed a massive object and a
simple  model  of  the  dust  cloud  surrounding  the  object.  Then,  we  used  the
numerical integration to simulate the evolution of the cloud, its parent body, and
resulting  light-curves  as  they  orbit  and  transit  the  star.  We found  that  it  is
possible to reproduce the basic features in the light-curve of KIC 8462852 with
four objects enshrouded in dust clouds (Figure 1). With such physical models at
hand,  at  present,  there  is  no  need  to  invoke  alien  mega-structures  for  an
explanation of these light-curves.

Observations  carried  out  with  the  space  observatories,  the  Far  Ultraviolet
Spectroscopic Explorer (FUSE) and Hubble Space Telescope (HST), were used
to model the spectral energy distribution of the symbiotic nova AG Pegasi [4]. In
this way we demonstrated a high luminosity of the hot component of around
2200 solar  units during the quiescent  phase (Figure 2).  This  implies that  the
hydrogen-rich material nuclearly burns at the surface of a low-mass white dwarf
(WD) in AG Peg. This luminosity requires accretion rate of a few times 10-8

solar masses per year. To increase the luminosity of the burning WD by a factor
of ~10, to values observed around the maximum of the new 2015 outburst, a
transient increase of the accretion rate to ~3.10-7 solar masses per year is needed.
This accretion rate, however, exceeds the stable-burning limit, which leads to
blowing optically thick wind from the WD. As a result the enhanced wind is
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ionised by the hot WD's pseudophotosphere, and thus converts a fraction of its
stellar  radiation  to  the  nebular  emission.  The  corresponding  increase  of  the
nebular emission then causes a relevant brightening in the light curve which we
indicate as the outburst. 

The study by Koza et al. [12] has been focused on the analysis of a quiescent so-
lar prominence observed in the spectral line He I 5876 Å D3 on 2 August 2014
by the solar telescope THEMIS, located at Observatorio de Teide (Tenerife, Ca-
nary Islands). This study employs a context imagery of this prominence obtained
by the cosmic solar observatories SDO and STEREO B in the EUV spectral re-
gions.  Figure 3 shows the prominence in the spectral  regions around 304 Å,
211 Å, and 195 Å and selected intensity levels corresponding to the ground-
based observations in the Hα (red contour) and He I 5876 Å D3 (yellow con-
tours) spectral lines. Combination of such data allows to derive more detailed re-
sults on the followed solar activity features. In the case of this study, since the
separation angle of the STEREO B spacecraft with Earth is 162 degrees, the
SECCHI/EUVI 304 Å and 195 Å images of the prominence in the bottom panels
of  Figure 3  provide  almost  rear  views of  its  dark central  pillar  and arcades
stretching to  the right,  resembling its  AIA 304 Å counterpart  in  the top left
panel.

The  Astronomical  Institute  organised  in  the  year  2017  the  lecture  course  –
Radiative  Transfer  in  Solar  and  Stellar  Atmospheres  -  given  for  the
undergraduate  and PhD students  from Slovakia  by prof.  Petr  Heinzel  of  the
Astronomincal  Institute  of  Czech  Acamedy  od  Sciences  (Ondřejov,  Czech
republic) on May 29 - June 2, 2017 at AISAS at Tatranska Lomnica. This course
of lectures was an intensive one-week course in the theory of radiative transfer
in stellar atmospheres and related numerical methods. More details about the
course  of  lectures  can  be  found  at  the  dedicated  web  page  –
https://www.ta3.sk/~koza/school2017.

In the years 2016-2017 AISAS has become involved in the proposal which has
been submitted twice for consideration of an award by NASA (NASA H-TIDeS
LCAS  program).  The  proposal  called  “Waves  and  Magnetism  in  the  Solar
Atmosphere  (WAMIS)”  is  led  by  Yuan-Kuen  Ko  (Naval  Research  Lab,
Washington, USA) (PI), and its AISAS part by J. Rybak (Co-I). The team has
received a negative agency decision due to NASA budget limitations although
the proposal has been ranked high. The project is a long duration balloon based
20cm aperture coronagraph designed to obtain continuous measurements of the
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strength and direction of coronal magnetic fields within a large field-of-view
over at least weeks at the spatial and temporal resolutions required to address
several  outstanding  problems  in  coronal  physics  [15].  The  WAMIS
investigation, comprising a balloon-borne infra-red coronagraph and polarimeter
to  observe  Fe  XIII  forbidden  transitions  and  the  He  I  line,  should  enable
breakthrough  science  and  enhance  the  value  of  data  collected  by  other
observatories on the ground (e.g. ATST, FASR, SOLIS, COSMO) and in space
(e.g. Hinode, STEREO, SDO, SOHO and IRIS), and  will advance technology
for a future orbital missions.

Besides of this, the AISAS staff was involved (or leading) in the last two years
in several coordinated observing campaigns focused on observations of several
aspects   of   the   solar   activity.   The   integral   part   of   the   campaigns   were   also
measurements performed by the space­born instruments on different satellites,
e.g. IRIS, EIS/Hinode. The measurements were coordinated with the ground­
based instruments including the AISAS owned CoMP­S and SCD instruments at
the Lomnicky Peak Observatory.
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Figure 1. An example of a main eclipse event in the light-curve of KIC8462 observed with
Kepler analyzed in this study [3] and comparison with the model. The fits may not be perfect
but the main morphological features are represented.

Figure 2. Ultraviolet/optical spectral energy distribution of AG~Peg during quiescent phase
from two opposite orbital phases. Observations are represented by the HST spectra (magenta
line). The model (black line) consists of the hydrogen nebular continuum (green line), the hot
stellar source radiating at ~160 000 K (blue line) and the red giant spectrum (orange line). It
corresponds to a high luminosity of the nuclearly-burning WD of around 2200 solar units. 
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Figure 3. Top: The SDO/AIA images of the quiescent solar prominence, which occurred at the
east solar limb on 2 August 2014, in the 304 Å (left) and 211 Å (right) passbands. The red and
yellow contours  mark the selected  Hα and He I  5876  Å D3 intensity  levels  observed by
ground-based  instruments.  The  black  arc  indicates  the  east  photospheric  limb.  Bottom:
STEREO B SECCHI/EUVI images of the prominence in the 304 Å (left) and 195 Å (right)
passbands. Since the separation angle of the spacecraft with Earth was 162°, the black arc
indicates the west photospheric limb from the spacecraft viewpoint.
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