The activities of the Astronomical Institute of the Slovak Academy of
Sciences (AISAS), Tatranska Lomnica (www.astro.sk), related to COSPAR,
were devoted to research in stellar, solar, and interplanetary physics using
different satellite observations, mainly in the UV, XUV and X-ray spectral
regions. Stellar data of the Swift, XMM-Newton, MOST, TESS, CHEOPS, and
Kepler satellites, including the HST were used for research of various variable
stars and start hosting exoplanets [1,3,12]. Data of the current SDO, IRIS,
STEREO, ACE, Hinode, Wind, SORCE/SOLSTICE and other satellites were
used for solar research. In common, these data were used with the
simultaneously acquired data by the ground-based solar telescopes
[2,4,5,6,8,11]. Topic of the interstellar particles has been also addressed
[7,9,10]. Hereby we present some examples of the results obtained by the
AISAS staff.

We used observations carried out with The Neil Gehrels Swift Observatory
(Swift) to explore the outburst on the white dwarf surface in newly doscovered
symbiotic binary HBHA 1704-05 in the constellation of Sagittae that suddenly
brightened at the beginning of August 2018 [12]. Using the X-Ray Telescope on
the board of the Swift satellite allowed us to measure the increase of the X-ray
counts within the 0.3-10 keV band, whereas its UltraViolet-Optical Telescope
(UVOT) recorded significant brightening within its ultraviolet filters UVW2 (A
= 1928 A), UVM2 (A = 2246 A), and UVW1 (A = 2600 A). On the basis on the
UVOT observations, supplemented by simultaneous optical measurements, we
reconstructed and modeled the spectral energy distribution (SED) during the
outburst of HBHA 1704-05 (now called as V426 Sagittae). Example of the SED
is shown in Figure 1. Our analysis revealed that V426 Sge experienced the so-
called Z And-type outburst of a symbiotic binary that is caused by an abrupt
increase of the mass-accretion rate onto the white dwarf. V426 Sagittae (HBHA
1704-05) became a classical symbiotic star.
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Figure 1. Example of the observed (in magenta) and modeled (black line) SEDs
of V426 Sge during its 2018 outburst. The blue, green and orange lines denote
components of radiation from the nuclear-burning white dwarf, ionized material
ejected during the explosion and giant, respectively. Circles (from left to right)
represent Swift-UVOT fluxes and the optical flux-points given by the multicolor
UBVRI photometry.

A joint multi-instrument campaign involving a suite of space-borne and ground-
based observatories was carried out in 2017 September 20 - 30 aimed, besides
other targets, at coronal holes [11]. Out of leading ground-based telescopes
(GREGOR, Vacuum Tower Telescope, ChroTel), the following spacecraft con-
tributed to the coronal hole study: Solar Dynamics Observatory, Hinode, Ad-
vanced Composition Explorer, and Wind. The study was focused at a very ex-
tended non-polar coronal hole (Figure 2). On 2017 September 24, the coronal
hole developed patches of flux emergence, which contributed to the decrease of
its overall area. These flux emergence patches erode the coronal hole and trans-
form the area into a more quiet-Sun-like area. Conversely, flux cancellation
leads to the reduction of opposite-polarity magnetic fields and to an increase in
the area of the coronal hole. Other global coronal hole characteristics, including
the evolution of the associated magnetic flux and the aforementioned area evolu-
tion in the EUYV, are studied using data of the Helioseismic and Magnetic Imager
and Atmospheric Imaging Assembly onboard the Solar Dynamics Observatory.
The interplanetary medium parameters of the solar wind, measured in site by the
Advanced Composition Explorer and Wind spacecraft, display values compati-
ble with the presence of the coronal hole. Furthermore, a particular transient is
found in those parameters.
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Figure 2. Left: AIA EUV 193 A images of non-polar coronal hole on 25 Sep-
tember 2017. The green and red boxes refer to regions of interest studied in de-
tail. The coronal hole boundary is outlined by white contours (right). Positive
and negative polarities derived from HMI magnetograms are displayed in red
and blue, respectively.

We derived high-precision reference profiles of the Mg 11 h and k lines that rep-
resent the quiet Sun during a minimum of the solar activity [4]. To do so, we
used the broad catalog of full-Sun mosaics obtained by the Interface Region
Imaging Spectrograph (IRIS). To minimize the influence of the local variations
due to the on-disk solar features and to achieve low levels of uncertainties, we
used 12 IRIS full-Sun mosaics without sunspots or other significant signs of so-
lar activity (Figure 3, left panel). These mosaics were obtained between 2019
April and 2020 September in the near-ultraviolet spectral range. In this study,
we present the disk-averaged reference profiles of Mg 11 h and Mg 11 k lines, to-
gether with a series of reference profiles spanning the distance between the disk
center and the solar limb. These series of profiles offer a detailed representation
of the center-to-limb variation of both Mg 11 h and Mg 11 k lines. The reference
Mg 11 h and k line profiles provided in this study can be used as the incident ra-
diation boundary condition for radiative-transfer modeling of prominences,
spicules, and other coronal and chromospheric structures.
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Figure 3: Left: the IRIS full-Sun mosaic obtained in the Mg II k line center on
2019 May 27, i.e., before the end of the solar cycle 24 on 2019 December.
Right: spectral irradiances integrated over the interval of 3.5 A in the Mg II k
line observed by the SORCE/SOLSTICE (red dots overlaid with the black
curve) and IRIS (black histogram-like curve). The gray areas indicate the uncer-
tainties of IRIS measurements.




Among the many avenues of research currently being explored is the laboratory
processing of astrophysical ice analogues. Such research involves the synthesis
of an ice of specific morphology and chemical composition at temperatures and
pressures relevant to a selected astrophysical setting - such as the interstellar
medium, the surfaces of icy moons, or cometary nuclei. The in-situ changes in
ice morphology and chemistry occurring during such processing (see Figure 4)
are often monitored via spectroscopic or spectrometric techniques.

In the work [7] we present a new high-vacuum laboratory end station: The Ice
Chamber for Astrophysics—Astrochemistry (ICA) located at the Institute for
Nuclear Research (Atomki) in Debrecen, Hungary. The ICA has been
specifically designed for the study of the physico-chemical properties of
astrophysical ice analogues and their chemical evolution when subjected to
ionizing radiation and thermal processing. Ices pre-prepared in the ICA may be
processed in a variety of ways. A 2 MV Tandetron accelerator is capable of
delivering a wide variety of high-energy ions into the ICA, which simulates ice
processing by cosmic rays, solar wind, or magnetospheric ions. The ICA is also
equipped with an electron gun that may be used for electron impact radiolysis of
ices. Thermal processing (20-300K) of both deposited and processed ices may be
monitored by means of both FTIR spectroscopy and quadrupole mass
spectrometry. A detailed description of the ICA setup as well as an overview of
the preliminary results obtained and future plans is presented in the paper [7]. In
the paper [9], we are focusing on characterising of the electron beams used for
electron impact studies, as well as reporting the preliminary results obtained
during electron irradiation and thermal processing of selected ices.
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Fig 4: Illustrative summary of the chemical processes that may occur in the icy
mantles of interstellar dust grains.



Sulfur is the tenth most abundant element in the universe and is known to play a
significant role in biological systems. Accordingly, in recent years there has
been increased interest in the role of sulfur in astrochemical reactions and
planetary geology and geochemistry. In the paper [10], we have reviewed the
results of laboratory investigations concerned with sulfur chemistry in several
astrophysical ice analogues. Potential future studies in the field of solid phase
sulfur astrochemistry are also discussed in the context of forthcoming space
missions, such as the NASA James Webb Space Telescope and the ESA Jupiter
Icy Moons Explorer mission.

Besides of this, the AISAS staff was involved (or leading) in the last two years
in 3 coordinated observing campaigns supporting individual Parker Solar Probe
encounters to the Sun by the ground-based observations of the AISAS owned
CoMP-S instrument at the Lomnicky Stit Observatory.
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