Mpexxa 3a
HabnOeHnsa Ha

CnbHUETO
om bwrzapus

a-p Pocuua MuteBa
NHcTuTyT no actpoHomma ¢ HAO-BAH

KpbXXOK KbM KaTeapa

“‘ActpoHomus”, P3P-CY 06.11.2025


mailto:rmiteva@nao-rozhen.org

Blr-mpexa 3a HabntoaeHunst Ha
CnbHUeTO

CbaobpxaHue >

e CnbHUETO KaTo 3Be3aa
e AKTUBHOCT

e Kocmunyecko Bpeme

e HasemHu HabnogeHus
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https://www.mdpi.com/2076-0760/6/3/95
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- <—Sun
Lots of other stars '
~smaller than the Sun

Betelgeuse —>

.Pollux

Aldebaran

https://spaceplace.nasa.gov/sun-compare/en/

CnbHUEeTOo KaTo 3Be3aa

Age

Mass

Diameter

Surface gravity

Surface Temperature
Equatorial rotation period
Escape velocity at surface
Luminosity

Average density

Spectral type

Absolute magnitude
Apparent magnitude

Betelgeuse (Orion)
Rigel (Orion)

Aldebaran (Taurus)

Pollux (Gemini)

Sirius (Canis Major)

4.6 x 10° years

1.99 x 10** kg (~ 330 times of the Earth)
1.38 x 10® m (= 110 times of the Earth)
274 ms~?

5800 K

24.5 days

618 kms™!

3.86 x 102 W

141 gecm™

G2V

+4.83

-26.74


https://spaceplace.nasa.gov/sun-compare/en/
https://arxiv.org/abs/2206.02478
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https://www.azoquantum.com/Article.aspx?ArticleID=436
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Life Cycle of a Star
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CBeTuMoCT
Ha
CnbHUEeTOo
BbB
BPEMETO

https://faculty.wcas.northwest
ern.edu/infocom/The%20Web
site/end.html
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CnbHUETO: BbTPELLEH CTPOEX U aTMocdepa

ANATOMY OF THE SUN @esa

Sunspots
Darker, cooler areas on the photosphere

with concentrations of magnetic field

Prominence
Large structure, often many theusands
of kilometres in extent

Granulation

Small, short-lived grainy features that
cover the Sun, caused by thermal
currents rising from below:

Chromasphere

Layer above the photosphere,
where the density of plasma
drops dramatically

Photosphere
The visible ‘surface’ of the Sun

Transition region

Thin, irreqular layer that separates
the relatively cool chromosphere
from the much hotter corona

Flare
Sudden release of energy in the
form of radiation

Convective zone
Rapid heating of plasma creates
currents of heated and cooled gas

Radiative zone
Energy created in the core diffuses
slowly through the plasma

Core
Where the Sun generates its energy
via thermonuclear reactions

Corona

The Sun's outer atmosphere,
which extends millions of
kilometres into outer space

Coronal mass ejection

Vast eruption of billions of tonnes

of plasma and accompanying magnetic
fields from the Sun’s corona

Solar wind
A continuous stream of
charged particles released

from the corona solar umam}\
HSolarOrbiter  #WeAreAllSolarOrbiters




g;:anLz:-isa HabnogeHNs Ha Ha3eM HA aCTpOHOM NYeCKu
HabnogeHns
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https://www.nasa.gov/smallsat-institute/sst-soa/soa-communications/

sruporazawasnoncnare  Ha3eMHW HAOMOOEHUSA Ha
CnbHUEeTOo

U. Dittler

Continuum Ha (656.3nm)
Ca llIK (393.4nm)

doTocdepa Xpomocdrepa



https://www.astroshop.eu/
https://www.astroshop.eu/
https://www.astroshop.eu/
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bana ceeTnuHa

KANZELHOHE OBSERVATORY
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https://cesar.kso.ac.at/synoptic/con_days.php?year=2025
https://cesar.kso.ac.at/synoptic/con_days.php?year=2025
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CnbHYEeBa aKTUBHOCT: NeTHa

Magnetic fields
lrap gas.

SuUNspots
Te= 4500K

T=5,800K

e

convection
cells

Magnetic fields of sunspols suppress convection
and prevent surrounding plasma from sliding
sideways into sunspol.

1"


http://astronomy.nmsu.edu/
https://galileo.library.rice.edu/sci/observations/sunspot_drawings.html
https://galileo.library.rice.edu/sci/observations/sunspot_drawings.html
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CnbHYeBa akKTUBHOCT:

NMbupBu npocdecnoHanHu HabnaeHuna ot bunrapua: AO/CY - bopucoBa "
rpaguHa
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CnbHYEeB UUKBI
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JInHna Ha

B mogena Ha bop 3a atoma:
n>=3 -> n=2
e Balmer-a/Ha: n=3 -> n=2 (656.28 nm)
e Balmer-p/HB: n=4 -> n=2
e Balmer-y/Hy: n=5 -> n=2
n>=2 -> n=1
e Lyman-a/Ly-a: n=2 -> n=1

n=3

n=2 /

n=1 * V>
. AE = hv
+Ze

n=oo
n=ib
=% ¥
Pfund
far infrared

n=4 LA A A&

Brackett

far infrared
n:=-3 W

Paschen
Near infrared
=2 YYYYYY .
Balmer Visible region
n=1 L{dvvvy 40004 50004 6000A 70004
Lyman

Ultraviolet


https://en.wikipedia.org/
https://www.priyamstudycentre.com/2019/02/hydrogen-spectrum.html
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https://www.briec.store/
https://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/meudon/documentation/Observing%20in%20Ca%20II%20K.pdf
https://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/meudon/documentation/Observing%20in%20Ca%20II%20K.pdf
https://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/meudon/documentation/Observing%20in%20Ca%20II%20K.pdf
https://www.ngdc.noaa.gov/stp/space-weather/solar-data/solar-imagery/chromosphere/calcium/meudon/documentation/Observing%20in%20Ca%20II%20K.pdf
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CnbHYeBa akTUBHOCT: NpoTybepaHcu/dpunameHTm

3B Flare KSO H—alpha 13:56:22 UT

2023-09-16T00:01:42.000
NSO/GONG network



https://www.kso.ac.at/downloads/sonnenaufnahmen_en.php
https://www.stce.be/news/665/welcome.html
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CnbHUETO Peak flux
! Classification

CnbH4YeBa aKTUBHOCT: N30yxBaHUS range (W/m?)

<1077

1077 -10
106 -10-5
105-104

X| 2 O0|l® >

>1074

NASA/SDO, 2014-02-14 18
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CnbHYEeBa aKkTUBHOCT: U36yxBaHUS

What can you
do with a
kilowatt hour?

¥

power two 60 watt bulbs for

8.3 hours

nonstop

()

power a home for

50 minutes

(USA average)

/a
F@E

drive an electric car

3.6 miles

run a modern fridge for toast

20 hours 89

slices of bread

el
IR
run a home pool pump for brew
2.8 hours 12

nonstop pots of coffee

. Peak flux
Classification 2
range (W/m*)

A <1077
B 1077 -108
€ 106-10-5
M 105 -10~4
X >1074

Han-mowHoTOo
perncTpmpaHo
n3byxBaHe:
2003-11-04
~X4015

10732 erg/10725 J/
1079 kWh


https://www.freeingenergy.com/what-is-a-kilowatt-hour/
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CnbHYeBa aKTUBHOCT. KOpOHanHa maca

SOHO/ESA/NASA

20
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Kocmunyecko Bpeme

¥ Arrival time to the Ea:th 8m|n Astronaut’s exposure ”
Malfunction of artificial satellites &

o Satellite orbit
GPS malfunction . fluctuation
f " o P 7 "
'Reroute of axrllne flig hts e '3{;?3?@;2'595

Changes in

_ radlatlon belt : Thermospheric

disturbances

Aurora
1 Communications trouble

W EleCiTlcal powergr:d trouble

SPACE WEATHER meiasume]

Related to Social Infrastructure

https://swc.nict.go.jp/en/knowledge/relation.html



https://swc.nict.go.jp/en/knowledge/relation.html
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Ha3eMHu ctaHuuu

H - 200
[ 1200-1600
[ 2600-1800
[___]1800-2000
[ 2000-2500
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I 3000-3500 . L 4

I 3500+ a4 " : :
> Logan Williams, https://exclav.es & W. Poetzi
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[TbpBOHA4YanHa naed D CT=rTam— -
<« - C 25 astro.bas.bg/project-sun/ Q W m} &t = G Relaunch to update #

WORK PACKAGES TEAM RESULTS ~ CONTACT

Hay4yeH npoekT 3a ABYCTpaHHO
cbTpyaHmn4ecTBo ¢ AscTtpua (2023-
2025) n ObcepBaTtopusita
KaHuenxoe

Joint Observations and
Investigations of Solar
Chromospheric and Coronal
Activity

CbTpyaHN4YECTBO
Hay4yHu HabnogeHnsa ot AM .
HAO-PoxeH -' 1

To set up the Rozhen Chromospheric Telescope (RCT), and develop standardized solar observing

Hay4yHn nscnegBaHus il e e e, N
NarpaxnaHe Ha anapaTtypa :

To carry out combined solar observations with the two instrument suites and external (freely available space-
based) resources, in order to study chromospheric signatures of quiet sun and pre-eruptive active regions
and multi-wavelength manifestation of solar eruptive phenomena, their morphology and kinematics.
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https://www.kso.ac.at/index_en.php
https://astro.bas.bg/project-sun/
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TanHo opbXxue

EKMnbT n3kasBa
cnevuuarniHm
GnarogapHoOCTU Ha
NMeH4Yyo MapkuLIKK
3a OKasaHara
NOMOLL U
BCeoTAauHa
paboTa!!

- Project-SUN

Work Package #1

Technical support of NAO-
Rozhen Chromosphere
Telescope and observation
campaigns with KSO facilities
e Task 1.1: Telescope
installation
e Task 1.2: Data processing
¢ Task 1.3: Observation
Campaign
¢ Task 1.4: Image
enhancement

WORK PACKAGES

Work Packages

Work Package #2

Joint investigations of solar
chromospheric and coronal
activity
e Task 2.1: Chromospheric
Signatures of Quiet Sun and
Pre-Eruptive Configurations
e Task 2.2: Multi-wavelength
study of solar activity
phenomena, their
morphology and kinematics

Work Package #3

Dissemination of the project
results
e Task 3.1: Project web-site
e Task 3.2: Scientific
dissemination

Do


https://astro.bas.bg/project-sun/
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AcTpoHOMUYecka obcepBaTopus - benorpa

LmuT-Kacerpen Teneckon C11 Ha

npoussoagutens Celestron, D = 279 mm,
dookycHo pasctogaHue f = 2800 mm, /10,
yrnpasrnsiBa ce C ekBatopuanHa MOHTUPOBKa
Advanced VX

Energy rejection domntbp E-325F90 Ha
DayStar, D = 90 mm, moHTupaH off-axis npeg
Teneckona

duntbp Hydrogen Alpha Quantum Ha
DayStar (FWHM< 0.5 A, /30, TemnepaTtypHo
crabunusmpan) n kamepa Common Vision SZISD-
12401M-USB, MOHTMpaHn B Npeknst OKyC Ha
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CnbHYEeBU NeTHa B bana ceetnuHa; 2024-10-14

HabnoaeHne Ha cnbHYEBU
neTHa:

6ana ceetnuHa (10:47 UT, 14
ms) ¢ MeTannanpaHo UIno Ha

Baader - 70 mm
Hil 613 A 14—Oct—024 22:46:3.500
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Habntoaennsa ot benorpagymk

HMI 6173 A 11—Jul—2025 22:46:46.100
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3 HabnwaaTenHn cTaHUnK
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https://www.google.com/maps/
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ACTPOHOMMYECKN LIEHTBHP KbM LLIymMeHckn yHuBepcuTeT

&

e Telescope: Coronado ST 40/400 PST Personal
Solar Telescope OTA, D = 40 mm, focal ratio: f/10

e Mount/guiding: azimuthal, ‘HelioFind’ automatic Sun-
guiding system

e Camera: NexImage 5 CCD camera

e Filter: integrated H-alpha

30



Bblr-mpexa 3a HabnogeHus Ha
CnbHUeTOo

HabntoaeHns ot LUymeH

SDO HMI (6173 Ay 23—Sep—2025 22:46:39.600
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ObcepBaTopus KbM 4YacTHO yuunuuie “C.. 'eopru” - Codoums

Main telescope:
D=43 cm
PlaneWave CDK17
Astrograph /6.8

- Guiding telescope:
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Habntogenusa ot Codus

2025-06-04
NonApu3aLnoHeH PUNTbLP
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HoBu cTaHuum

-~
TTTTITITT 23’8}‘5::9”3’” HAYANO  3AHAC~ - MOCEWEHUA v  HALLUTE NP
—

https://planetarium-sm.org/bg

KOCMUQEC EXNBABAHE

C TeXHONoru 0 NnokonexHue ¢


https://planetarium-sm.org/bg
https://observatory.phys.uni-sofia.bg/
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. Hay4dHu 3agaum ...
CNbHYEBU NETHA
donnameHTn
n3dyxesaHma B Ha

Area [phem]

. ObyyeHmne
CTyaeHTn n goktopantun (CY, LLUY)

0 L o i L L I I | s L 1
08:09 0812 0815 0818 0821 0824 0827 0830 0833 0836 0839 0842 0845
Time [UTC]

Fig. 8. The area of the optical flare in Her observed on 2025-05-14 at AO-Belogradchik. The

I I area is given in millionths of the solar hemisphere, the time axis is only an approximation
([ ] O I-I ynﬂ p M 3a L" Mﬂ as the exact time information was not stored.

N3rpaxkgaHe Ha 6a3a gaHHM -
OTBOpEeHa Hayka!

Fig. 4. H, images of a prominance in a close succession, observed from AO-Belogradchik on
2024-10-14 at 08:38 UT (exposure time 42 ms each).


https://astro.bas.bg/AIJ/issues/n43/PMarkishki.pdf
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CbTpyaHUYECTBO C
paguo HabnwgeHus B
Bbnrapus
LOFAR-BG

36


https://lofar.bg/
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e HAppo

e OTpane4yeHun cTaHUMK

e MexagyHapoaHu
CTaHLun

HuckoyecTtoTHa aHTEeHa
Low Band Antenna (LBA)
30-80 MHz

BucokoyecTtoTHa aHTeHa
High Band Antenna (HBA)
120-240 MHz

Core station

Low-Band Antenna

37


https://science.astron.nl/
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MexagyHapoaHa CTaHuus: e
L O FAR' B G Core station Remote station International station

Fig. 4. Station layout diagrams showing core, remote and international stations. The large circles denote the LBA antennas while the arrays of
small squares indicate the HBA tiles. Note that the station layouts are not shown on the same spatial scale.

HaunoHaneH KoHcopuUuyM 3a yrnpaBrieHne Ha NpoeKTa:
e WHctutyT no actpoHomus ¢ HAO-BAH
e Kareopa ,Kateopa PaguokoMyHUKaUMN U BUOEOTEXHOMOMMU" Ha
TexHuyeckn yHmBepcutet-Codus
Kateapa ,ActpoHomusg“ Ha CY ,Cs. KnumeHT Oxpunacku”
Kateapa ,ActpoHomusa® Ha LY ,Enuckon KoHcTaHTUH Npecnascku® 38


https://lofar.bg/
https://doi.org/10.1051/0004-6361/201220873

Blr-mpexa 3a HabntoaeHunst Ha
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PoxeH

B 6nn3oct go HAO

2024/2025
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https://lofar.bg/
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CbC CbAENCTBNETO Ha:
Werner Potzi (AscTpus)
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INTERNATIONAL !
SCHOOL & PRESCHOOL

40



Blr-mpexa 3a HabntoaeHunst Ha
CnbHUeTO

bnarogapHoOCTW: NpPoOeKTr

(1) AByCcTpaHHO CbLTPYAHNYECTBO
Bunrapua-Asctpua ‘Joint Observations
and Investigations of Solar Chromospheric
and Coronal Activity’, donHaHcupaH ot ®HU Presentation
npoekT No. KIM-06-AscTpus/5 (14-08-2023) Listing

& Austria’s Agency for Education and
Internationalisation (OeAD) project
No. BG 04/2023

HOME WORK PACKAGES TEAM RESULTSH ¢ CONTACT |

/ Presentation Listing

(2) RACIO duHaHcmpaH ot MOH (HaumnoHanHata nbTHa KapTa 3a Hay4Ha
NHPaCTPYKTypa)

(3) LOFAR-BG dhuHaHcmpaH oT HaumnoHanHata nbTHa KapTa 3a Hay4Ha MHpacTpyKTypa
(2020-2027), koopanHMpaHa oT MMHUCTEpPCTBOTO Ha 0Opa3oBaHNETO N HayKaTa Ha
Bunrapus (norosopmn D01-389/18.12.2020, D01-177/29.07.2022, D01-362/14.12.2023,
D01-110/30.06.2025).
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https://naukamon.eu/regionalen-astronomicheski-czentar-za/
https://lofar.bg/bg/
https://astro.bas.bg/project-sun/

SOLAR ORBITER JOURNEY AROUND THE SUN Cesa Solar Orbiter
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https://www.youtube.com/watch?v=L00J3hZCdFs&ab_channel=SciNews
https://www.youtube.com/watch?v=L00J3hZCdFs&ab_channel=SciNews
https://www.esa.int/

