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« Astronomical Institute of SAS, Tatranska Lomnica
Lomnicky Peak Observatory - the COMP-S and SCD instruments:
- the post-focus instruments for spectropolarimetry of the solar
corona, prominences, active regions and filaments in the testing
phase
- both based on the Lyot filter with the polarimeter for the VIS
and near IR wavelength ranges (500-1100nm)
- the first observing
programs: total mass
of the quiet prominen-
ces, prominence legs
and possible torna-
does, emergence

of active regions g - b Lé
. g / , . Sl / \'l — \ ‘\‘;t ‘ \\
and filaments | |

https:/l.astro.sk/IB.php?pBIso




» The very first results presented already at the ESPM-15

In September 2017
delivered at the 2nd

Hvar in May 1019

Total mass of prominences estimated from their observations in EUV,
X-rays, Ha and the green coronal line
'P. Schwartz, 'J. Rybak, *P. Heinzel, *A. G. Tlatov, *S. A. Guseva, ‘P. Gomory, ‘A. Kuera

1Astronomical Institute, Slovak Academy of Sciences; *Astronomical Institute, Academy of Sciences of the Czech Republic,
*Kislovodsk Mountain Astronomical Station of the Pulkovo observatory

ABSTRACT

Several prominences were observed during a coardinated campaign in October 2012 in the H alpha and Ca 11 854.2 1

n lines by the COMP-S instrument at the

Lomnicky Peak Observatory (AISAS, Slovakia). Full-disk observations in soft X-rays made by the XRT instrument on-board of the Hinode satellite were also obtained

o the campaign. Co-temporal cromaBraphic observations I ¢
EUV images made hy
Schwartz et al. (2015a). The method is based tn two mechanisms
and coranal emissivity Nk s e ¥

mass over the area of a prominence. Tn this work we compare value
ed when data in the green coranal line are sed instead.

data with a value obtal

AIA instrument an-board of the SDO satellite were also used. The aptical thickness at H, He | a
column mass of the pmmmvma plasma composed mainly from hydrogen and helium were derived from the EUY and X-ray data using the same method

he green coronal line around the whole disk obtained at the Kislovodsk observatory and full-disc
nd He Il resonance continua and subseqquently
s in

which cause intensily decrease at a prominente — the absorption in H and He resonance continua

e occupied hy cool prominence plasma. Tolal mass f # prominence can he then calculated as an integration of the column

of total mass of enc prominences observed at SW limb on 20 October 2012 calculated using X-ray

Observations of the prominence on NW limb (pos. angle of
160 degrees) made on 20 October 2012
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Ohservations in the five ATA
chamnels used in the mass es-
mations. lutage in the 304
s used for fixing the promi-
nence area. Tn images in the
chaunels 193, 211 and 335 A w0 -z
 dark structure of the promi-
nence due to absorption and coronal ewissivity deficit is visible to
gether with a cavity above the prominence duc the emissivity deficit
only. In the 171 A channel some parts of the praminence are in bright
due to FelX emission in hatter envelope of the prominence — these
data are used for subtcaction of EUV conuibution from X-tay XRT
dota ubtained with Al-mesh filter (sce Schwarez et al, 2015b).
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Velocity of microturbulence, temperature and lonization degree of H obtained from the

COMP-S observations in the Ha and Call 8542 A lines

~hoth Ha and Call 8342 A line profiles at the prominence were fitzed using simple cloud madel (with con-
stant saurce function) and values of Doppler width are obiaing
from Doppler widths obtained from the Call line profile liting. velocity v, of the wicrotubulence was
ubtaduied fsince seusitivity of t,, ou (emperatur: is laint because of vathet lange atowmic wiss of Ca)

For the studied prominence 8, i distibuted quite uniformly throughout the prominence arca, thus. its
average value of 5.5 kavs was used in Turther caleulations
~ from Doppler widths obtined from the 11a line profile ftting, values of temperature were obiained u-
sing the avg value 5.5 kmis of
ly, from values of temperature and Ha integrated intensities map of value of
ionization degree of H ws constmced vsing 11 moels of Heinzel, Ganteebraze, & Vial (1994)
oo de3rs i 501z 0riaa0)

s (ol woxforw]
Detailed information about eloud-model fitting of the He and Call lines and estimarion of the ionization
degree of 1 can be found in Schwartz ¢ al. (20152)

Values of optical thickness t,,, from AIA 193 and XRT X-ray/GCL. data and prominence mass

Values of the optical thickness Ty for wav elengths below head of the Lyman continnum of H was

caleulated using formula: o1\
5 m=—In(1+4 )
\ a )
whese r° is ratio of EUV inteusity (AIA clanels 193, 211, 335 A) t XRT X-tay/GCL iutensity within
e pracuce ara, while XRT X-sy/GCL lucasies loug gl cuts Ul o e
fltted 10 EUY vies Lt cavity aud surmoundiog quiet co anetry of coronal emissivity b
fron.of and behind the prominence i esimated H()mn(um[un ons of ratko of the T, valls: chiained
from " tvin channels with the theorerical one (knanwing ionizarion degrees: I of H and
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Tn all three images ohtained in et
the green corona
sspach o the Kislovodsk ob-
mainly the caviry
i o sty blucking
Although the X-ray
ans were made 3 hours atr than ALA, no substandal changes
in prominence were seen in the AIA images ciring this fime. The XTT
el ilter were conrected for EUY conttibu-
1 method described in Sclwanz ot al,
(20152) and AIA 171 A image as the contribution as mainly at wave-
fengehs araund 1714, Observations in the green caranal fine (GCL)
were obtained with @ coromagroph and specuvsroph of dispersion of
0.1 Aspxl in the 2 order ar the Kislovorsk abservarory. Observations
were made at heights 24 - 228 arcsee above the liub with siep of 5
degrees in position angle (Makarov et al., 2006). The GC. data were
calibrated according o tables of Neckel&Labs (1984),

Observations in the Ha aud
* Call 8542 A Lines were made at
” 07:04 and 07:00 UT by the

COMP-S _instmmenr (Kudera,
et al., 2010) equipped with the
" cunable Lyot flter wa- de in 11
; poins through he line prfies

e

o ith wavel. step of 13 mA
% (wvl are scauned uum hn i
Aline cores). Calibration was
¥ P2 made using table Neckel&Labs

(1984). Images are not exacrly
co-aligned with the AL data,
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iy of Hel, Hell, esp, see AnzersHeinzel 2005). Values of anisation degrees of Hel, Hellareesi-
mated iteratively. Subsequently, column mass of H and He.prominence plasma is derived from the T
Valties and toral mass s abtained by integration of the column mass over the wwholeprominence area.
Mo das ot th whole e c b Gound i Scean el (G0150)

Results and Conclusion

In figure on the lefr, maps of the 1, calculated us
ing XRT X-ray cata nhtainect with the Ti-paly and Al-
n\?:h filters and the GI.C. integrated intensities.
Resulted values of 1,,, i Che three waps do uot dilfer
remarkably. Also the same values of jonization

Mops o T, colculoted using the ATA 304, 193, 211 and
35 A chanels togetier with X-ruy doto (op, ond mid:
el amd GE. (ottom panc), respeiv

¢ 08293 s XRT T

were estimated in all three cases. Just, there is much
maller amount of pixels with defined value of the
optical thickness in the map calculated with the GCL

data than in the maps obtained using d

It can he explained hy the fact that the
abtained with much worse resolution (3 deg in pos.
7 angle and 8 arcsec in height) in difference from the
ta (2 arcsec x 2 arcsec). Tn all three cases
there is nol enough pixels with defined 1,,, values for
werpolation of pixels with undelined valucs.
i N} Therelos, aveage values af optical thickness
— calculated from ‘defined” pixels only were used f
T AIA193 3nd GCL Integrated Intans Rias. mass calculations, Because, the GCL data were
obtained unly at bove 20 arcsec, only part of
the praminence ares ahove this height was take into
mass calculation for all dhree ¢ ues of mass,
0 1. 3X107 and 126107 kg do ot dilfer
® remarkably. Thus, the GCL intensidies can be s
] 2 n ray data in prominence mass estimarions
ing of more prominences is necessary for a

more reliable conclusion
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Cold plasma rotation in the tornado-
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3- INAF mmphynm Observatory of Torino, Pino Torinzse (taly), 4 — Institute of P}

ike prominence of July 13, 2014: a real motion or an i
S. Sewell, G. C.pohmnco’.. . Fineschi', M. Temmer*, V. Posch*
R,

In Budapest and the new ones will be
China-Europe Solar Physics Meeting

lusive effect?

of (ym? wu(Ausmn

Abstracs
spectroscopy data uequired with the
tornada (prominene

However the pu.ely imaging SDO/AIA observations show ¢
g flows in the

‘oMP-S instrument (Lomni
leg plasma rotating around central sixis) or we just observe illusive
detected Doppler shills do nol show a permanent blueired-shifl patteen along the vertical axis of the structure during the whole 45 min obserying time interval,
Doppler shifts (= 4 knv's) are not in general clearly correlated with the Hie integral line emission of the structure, ¢f the Dappler shift variations do not show any regular oscillatory behavior.
These results lead 1o conclusion that the Doppler shifls of this partieular tornado-like structure cannol be interpreted as real eold plasma rotation around the vertical axis of the strueture.
ns in this tornado-like structure. We suggest thal the ‘vortical illusion” (Panasenco et al., 2014) - a
threads and possible radiative transfer effects - are causing the apparent rotational motion of this tornado-like structure.

We analyze in a case study the tomado-like prominence of July 13, 2014 which shaws changing position in the SDO
ky Stit Observatory - LSO, AISAS, Slovakia), The aim of the study is to address the question whether this structure is u real
signatures of an apparent rotational motion, il

lear illusive vortical mot

A imaging at EUV wavelengths, using the Ha 2

oscillation. Our case study results indicate that: a the
he present variations of the

Tntroduction

tomado-like prominences (Pettit, 1932). Thes
he solar limb, are showing chaning positions
is (Panasenco et al, 2014; Mghebrishyili 1 al, 2015; Levens o

{he coul material (1=10'K) emission does ol present cleur signatures of
for (Orazeo Suarez et al., 2012; sumw]u <tal,, 2017). Panasenco et al. ¢
mation in promincness - anly abs
of rotation. We.

Racent observations of the SDOSATA insrument (T.eman ot al., 2012) have revitalized phenomenoa of solar
tornado-like structures, soen as vertical prominence legs above
in lhe SDOALN imaging s

in projection at the linb - a5 counterstreaming flows giving the illusion
R LSOICOMP-S spectroscopic obsevations of a similar

u; & mlational molion uround

Uheir &
e ddn el ek i L | AIA UV chamls Grcept 94 )
structure (Su et al. 20114; Levens et al. 2015) using the Hinods IS sp:mmmcur (Kmuxl stal., 2007) thougn | * the durk structure is n{uled vertically
‘Young el al. {2012} pointed out that such rotation could be caused by un instrumental eflect On the other hund, || in frout of the lintb (Fig. 1)

i wsligated cases so
2014) explained the spprent vortical

i rolati

sirueture, whether il is u real lomado or we just

The target tornado-like structure; SDO/ATA anr] I.SO/COMP S data
* July 13, 2014, south from AR 12110,
above the SW limb: [+735", -635"]

+ visible us a dark structure in all SDO?

* plane-of-sky mation in several parts
of the structure (Fig.3, upper pancls) E

* SDO/AIA dark structure - CoMP-S pig The et mlnnl»?ue st DTS (471, 7
Tl inteygral line emission structure: st gl 255% the m oad 4

4 clear coincidenees of patterns :

s
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LSO instrumentation & CoMP-S observations

Instrumentation:

+ ZEISS 200/3000 Lyor caronagraph (Lexa, 1963)

* CoMP-S instrument: ann A-stage 1.yot filter with Stokes po-

arimeter (Kugera ct al., 201 1)

CoMP-S Observation:

time/observer: 201 2 04:47-05:32 UT, ). Kavka

800" x 600, position angle 235°

= spectral fine: Hu 65628 nim (9 points, 0.025 nm step, 98 scans)

* filter pussband width: FITWM — 0. (YXI nm (meus ured)

* expusure time: S0 s, scan fime: 2.

* detector: PCO sCMOS camera: ‘iw"‘lbu

CoMP-S Data reduction:

* photametric data reduction

* Stokes 1 parameter data only

« 4x4 pixel hinning for the resulfing 1.33"px spatial sampling

= sky buckground and the instrumental scattered light removed

* post-facto image jilter correction

* cest line wavelength correction

* Gaussian profile fitting to the individual Ha spectral line profiles

*To!

um pixels

e
The tornado-like structure zoom

* A zoom urea just around the SDU:AIA image of the
tornado-like structure itsell (Fig. 2.

* the CoMP-$ data mask: a sadial memcumu« for
13" abave the solar limb

+a manually intraduced Ha integral line cmission
mask (- 900 a..) leading to the CoMP-S strucrure
body covering the whale SDO?AIA 21.1 nm channcl

ucture body (Figg2)

* the musked zoom area filled with 20 adjoining
wide and 52” Jong pseudo-slits (parallel to the local
limb) for an individual time-space analysis of the
target tornado-like structure evolution

* twa pseuda-slits (#10 and #16) selected in the target
structure far an illustrative display of the time-space
cuts (Fig.3)

T p— csea lluvguun_s.‘ e Comis

mectnples v posoms of the paeeads s 710 ad #15.

* temporal (3-stan) smoothing of the Gaussian fit parameters
b d e SDO. dina

J

(T 5
(Motions in the target tornado-like structure

=
Conclusions

* Two representative pseudo-slits (410 and #16)
selected for presentation of results in a core and
at the top of the CaMP-S strucure body (Fig3.
Ieft and right pancls, respectively)

* clear appearcnt vortical mations in the

A s

sLITEIe

Our ¢esults Jead 1o the canclusion that fhe Doppler shifts of

e paticular target tomado-like suueture cannat be
mpmux as real cold plasma rotation around the vertical
s of the structure. However, the purcly imaging
S50 XIR Gl st o it il i

SDOAIA intensity movies' Tead to o typical
time-space behaviour of this tomado-like
structure:  variablefinelined tracks in the
e vatiations (Fig.3, the top panels)

Ho line emission location is changing
.Irm\'c\y to the AIA 21.1 and 304 nm dark
structure (Fig. 3, overlays in the top pancls)

* the Doppler shifls do not show a permanent

lucired-shift pattern along the vertical axis of

the structure during the whole observing time

interval although there are shorl lime intervals

0 minutes) of the opposite Doppler shiffs
across the structure

* in general, the Doppler shifts variations ace ot
clearly marching the Ha integral fine emission
or the EUV AIA intensity behaviour

* the Doppler shifl variations do not show any
el oscilltory benior in time T

Fig, 3, The psstoatns#10 416 s pace pos of the
SBAKIA 211 . and 304 e mees e o

1 259 the [SOACOMIS Ho ine Gausan 1 pamcrrs
T the gl Hne e, VFT. o Deppler s AV

in this wendo-like structure, This combination of results
& m the cool plasma spectioscopy and the
A imaging bears a resemblance to results prescted
..|m¢;. s by Schmieder el al. (201
We samie i vor illusion” (Pamasenco et ..

2014) - & combination of the counter-streaming flows in the
e o At S Aty ot ARt
i cold plasma blobs in the prominence (Fig4) - are
causing the spparenl rolational motion of this ornado-like
streture,
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* |Institute of Experimental Physics, SAS, Kosice

(Department of Space Physics)

— Energetic particles in space (solar, interplanetary,
magnetospheric processes)

— Ground based observations at Lomnicky stit:
1. Cosmic rays http://neutronmonitor.ta3.sk

[#] Lonnicky Stit HH 17 Dec 2818 (351) - 16 Jan 2819 {16} 38 days - hourly averages

and space weather: :

1024

I
X L
1014 i 3
100+ ! -
EER ! -
LR r
a7 : r

98-
95- .
R R L = e R R R B S AAaaEaes
17 18 19 20 21 22 23 24 25 26 27 23 29 I 3 1 2 3 4 5 6 F 8 9 1o 11 12 13 14 15

2. Atmospheric electricity and secondary cosmic radiation:
particle detector SEVAN:. &

18:00 02:00 10:00 18:00
July 24 - 25, 2018; Time (UT)

http://crd.yerphi.am/Lomnicky stit SEVAN Data



Space program of the IEP SAS, Kosice

Mission presently in orbit: BepiColombo (ESA, 2018)

- contribution to the construction of the
device SERENA/PICAM which will provide
the mass composition, energy and angular
distribution of low energy ions up to 3 keV
In the environment of planet Mercury.

Mission under preparation: LUNA-GLOBE
(IKI-RAN, Russia, 2020)

- contribution to the construction of the
device ASPECT-L dedicated for detection
of charged energetic particles temporal
evolution and energy sampling on board
of LUNA GLOBE orbiter.

 More at http://space.saske.sk




« Earth Science Institute of SAS, Geophysical Division,
Department of Geomagnetism

- Magnetospheric physics, geomagnetic measurements
In the Geomagnetic Observatory in Hurbanovo

- Mechanisms of extremely intensive geomagnetic
disturbances registered in the middle latitudes

““““

Presentation of activities
related to geomagnetism,
cosmical geophysics

and space weather during
'European Researchers'
Night, Bratislava,

28 September 2018



- Study of historical geomagnetic records and search for
extreme geomagnetic activity

Mﬂ_ﬂ\\/—"”. . .
/\/ - Two records of rapid mid-
latitude magnetic storms
2ot . recorded by historical
30{;0(-)T Prague: Clementinum| . . b .
‘ 17 November 1848 magnetic observatories

W (years 1848 and 1872).
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Variation of Horizontal Intensity [undefined unit]
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Gottingen Mean Solar Time [Hour]

The profiles of the horizontal
magnetic field component

4 February 1872

Ex . g
g /\ (b) show that, instead of the ring
18400 -0 \
f= | " Colaba | current, some currents related
g 1 il i= to the auroral oval or
. 18200 + 2 § 10 1 ] k] - 0
& 181OOJ G _ field aligned currents (FACs)
% o000 | | prob.ably played an important
8 17000 | role in the development of
£ | these interesting geomagnetic
e (a) Greenwich S g9 g
17700 - | { variations.
0 5 10 1‘5 20 -

Greenwich Mean Solar Time [Hour]




« Faculty of Mathematics, Physics and Informatics,
Comenius University Bratislava

- cosmogenic nuclides (simulation of particle fluxes
and cosmogenic nuclide production in the Earth's
atmosphere,

- links of cosmic rays to environmental studies

More details on space research in Slovakia
at http://nccospar.saske.sk



« Slovak Central Obseratory, \_ Cr e _
Hurbanovo “— o aet {& e —
- Differential rotation A iU E
of the solar corona using _ _
SDO images (with UNINOVA, [ ¢+ /7 0 0 2 i
Lisbon, Portugal) T veosmenc e o)

- Automatic detection of
chromospheric plages using
Calcium spectroheliograms
(with OGAUC, Coimbra,
Portugal)

= National Solar Physics Meeting organized by the SCO:
24th NSPM, 21-25 May 2018, Kezmarok.



- Ground-based observations of sunspots, prominences, flares,
spectrographic observations

SOLAR ACTIVITY e CALLISTO

(data according to observations of the Scientific Observational Dept.
of the Slovak Central Observatory - SCO Hurbanovo)
47°52,372' N and 18°11.368' E

slovensky

JANUARY 2019

H-alpha Coronograph, Hevde Dome
H-alpha filter - FWHM 0.6 nm

Coudé Refractor, Historical Building of the SCO ‘ ‘
D/f: 130/2250 mm 2:0¢ 2:0: 2.8 i 12:12

Start Time (06—Sep—17 11:59:38)
http://stara.suh.sk/obs/aktivita/activity.htm

» Maodified Coronal Index: http://www.suh.sk/online-data/modifikovany
-koronalny-index
» Modified Homogeneous Data Set of coronal intensities:
http://www.suh.sk/online-data/modifikovany-homogenny-rad

* 'European Researchers' Night', Hurbanovo, 28-09-2018 - presentation
of activities in astrophysics, geomagnetism, and space weather




= Daily observation of sunspots — in many Astron.
Observatories in Slovakia: data centre in Presov

https://astropresov.sk/na-stiahnutie/bulletin-o-

pozorovani-sinka-na-slovensku/ (in Slovak)

= SID monitoring in Slovakia (online data):

* Hlohovec - http://karlovsky.info/sid/temphtml.htm

* Hurbanovo - http://suh.sk/index.php?option=com __

content&view=article&id=392&Itemid=329

* Partizanske -
http://pocasiepartizanske.wz.sk/skypipepage.htm

= CALLISTO in Slovakia - SCO Hurbanovo

and a radio spectrometer using a RTL-SDR receiver
In the Hlohovec Observatory:
http://www.suh.sk/obs/sinsem/24css/18w.pdf


https://astropresov.sk/na-stiahnutie/bulletin-o-pozorovani-slnka-na-slovensku/
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 THANK YOU!

Slovak National ISWI website: http://stara.suh.sk/id/iswi/iswi_SK-en.htm



