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CabHIETO M3TbUBA €HEPIHs B LENUs €JIEKTPOMAarHUTEH AUama3oH, HO aKTUBHOCTTA My CE IpoCiensiBa
Hail-100pe B yJITpaBHOJIETOBaTa, PEHTTEHOBaTa, M pajuo dYacTTa Ha cnekrbpa. HabmrogeHusta B
nocjiegHara o0JacT ca CPaBHUTENIHO PEAKH, a U300paKeHUs Ha CIbHYEBA AKTUBHOCT B METpPOBaTa U
JenMMeTpoBaTa 00JIacT Ha paJHo Juara3oHa ce MOJdy4aBaT OT €/1Ba HIKOJIKO CIbHYEBH 00CepBaTOpHUU B
CBETa, 3alI0TO M3MCKBAT CIOKHU MHTEp(epoMeTpruHN KOH(UTYpalui Ha aHTeHuTe. TyK mpeacTaBsiMe
JIETATHU PaJIioO W YJITPABUOJIETOBU HAOJIOJEHUS Ha CIIbHYEBO M3purBaHe oT 4tu HoemBpu 2015 r.,
HampaBeHH ¢ Teneckonma Murchison Widefield Array B ABcTpanus. M3pursaHeTo BKIIIOYBA Pajvo
n30yxBanus ot tun Il u III, HO HAmUAT aHanMM3 ce KOHIEHTPUpPA BBPXY CHHXPOTPOHHOTO HM3JIbYBaHE
MOCJIEBAILO TH, KaTO MPEACTaBs AUHAMUYHU CIEKTPU U KMHEMaTHYHHU M3MEpBaHMS Ha U3THYBAHETO.
IToxa3Bame, 4e ChIIECTBYBAT JjBa U3TOUHUKA HAa M3bYBAHE — CTAL[IOHAPEH M JIBIDKEII C€, KaTO TEXHUTE
CIIEKTPH U CHOTBETHO Pa3NpeeICHUETO Ha N3TbYBAILUTE EJIEKTPOHU CE pa3jinuyaBaT BbB BPEMETO.



Observational methods for solar origin diagnostics of energetic protons
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Abstract

The aim of the present report is to outline the observational methods used to determine the solar
origin — in terms of flares and coronal mass ejections (CMEs) — of the in situ observed solar
energetic protons. Several widely used guidelines are given and different sources of uncertainties are
summarized and discussed. In the present study, a new quality factor is proposed as a certainty check
on the so-identified flare—CME pairs. In addition, the correlations between the proton peak intensity
and the properties of their solar origin are evaluated as a function of the quality factor.

Keywords: solar energetic protons, solar flares, coronal mass ejections, space weather

Introduction

The Sun is a constant source of electromagnetic radiation covering almost the entire
spectrum. The highest energy wavelengths observed (hard X-rays and gamma-rays) are produced
during a specific type of eruptive events named solar flares (Fletcher et al. 2011). Although the flares
are equated with the 'flash of light' observed in a specific wavelength range by the observing
instrument, they are also a process that involves mass motion (jets), magnetic field restructuring and
acceleration of particles. The underlying physical mechanism that drives the solar flare is called
magnetic reconnection. Despite that the details of the process need to be better understood, the term
is well adopted to qualitatively explain the various eruptive phenomena in the solar corona. A
different manifestation of solar activity is the coronal mass ejection (CME). This is an enormous
bubble of plasma and embedded magnetic field (Chen, 2011) that escapes the solar pull and
continues to expand during their propagation into the interplanetary (IP) space. Ahead of the CME,
the plasma and magnetic field are compressed and a turbulent region is formed with suitable
conditions for local acceleration of particles (both in terms of reconnection with coronal/IP field lines
or due to shock acceleration). Thus both flares and CMEs are regarded as the probable drivers (the
solar origin) of energetic particles.

Solar energetic particles (SEPs) is the term used nowadays to describe the population of
protons, ions and electrons with energies from keV to MeV that is observed in situ (Schwenn, 2006,
Desai and Giacalone, 2016). Presently, the majority of the satellites equipped with particle detectors
are situated at L1 (since 1996) together the twin-STEREO mission (since late 2006) orbiting the Sun
from opposite directions at a distance of 1AU and in the ecliptic plane.

The interest to study the SEP events is justified due to the risk they pose to technological
devices and satellites as a whole. Energetic protons, in particular, can give rise to dangerously
elevated radiation doses of astronauts during their time in space. Together with solar flares and
CMEs, the SEP events constitute the important components of space weather and are subject to
active research (Pulkkinen, 2007).

Great efforts are directed towards the successful forecasting of energetic particles (mostly
protons). Numerous schemes are proposed to forecast the proton event on first place, and then their
arrival time and the maximum proton intensity (e.g, Nunez 2011). Irrelevant on the methodology
used, the forecasts need to be validated against real observations, thus comprehensive lists of
observed particle events are needed. Since the observing instruments are subject to data gaps, several
independent satellites are needed to compile a consistent particle list. A number of them are already



available, see a discussion in Miteva et al. (2017).

After the in situ identification of the particle event (as an enhancement of proton or electron
intensity above the background level), the attention is turned toward the Sun and the eruptive
phenomena which occurred there. Very often, before the particle enhancement, a pair of a flare and a
CME can be identified. The profiles of the particle events are indicative of the helio-location of the
active region (AR) where flares/CMEs originate, ranging from western or eastern (Lario and
Simnett, 2004). During high solar activity periods (solar maximum or/and high productivity phase of
an AR) there are multiple flare-CME pairs and the allocation of the particle event to a specific pair
becomes subjective. Moreover, the flare-accelerated particles need an escape route through the solar
corona, otherwise confined configurations are formed. The broad CME shock fronts are often
regarded to be free from such limitations, provided the shock acceleration is effective over the entire
shock front which is an overestimation. In either case, a magnetic field line connection between the
acceleration site and the detector must be established and kept in time for the gyrating particles to be
finally observed.

The long-standing issue about the identification of the origin of SEP events is not yet been
solved. There are numerous reasons, among them: a wide range in time delays between the remote
observation of flares’CMEs and the in situ detection of particles; the observed properties of the
flaressfCMEs are subject to occultation/projection effects, respectively; a single (taken as a
representative) value of the flare/CME phenomena is adopted and correlated with the particle peak
intensity using the simplest correlation analysis possible usually without filtering out well-known
inter-correlations; time dependent effect of acceleration efficiency and injection of particles;
scattering of the particles in the IP space.

Data collected from the new generation spacecraft also showed that the particles form a
continuous distribution in various properties (e.g, Cane et al. 2010) and a simple bi-modal division
(Reames (1999) with subsequent revisions) is the exception, not the rule. In summary, there seems to
be a gradual shift in view that it is not 'either' but actually 'both' flares and CMEs contribute to the
particle enhancements observed in situ, although some impulsive opinions continue to resist. The
degree of the individual contribution of flares and CMEs to the SEP events, both as a function of
time and location, is still to be defined in a quantitative way.

Solar origin association procedure

For the present report, a list of 20 MeV proton events from SOHO/ERNE instrument (Torsti
et al. 1995) is used. A preliminary analysis, based on 5-minute smoothed data is completed. For the
analysis presented here, only the events during solar cycle (SC) 23 will be used: namely in the period
1996-2008. The complete event list is being developed under an ongoing project
(http://newserver.stil.bas.bg/SEPorigin). A proton event is identified when the proton intensity rises
above a specific level, selected here at three standard deviations on the background level (the latter is
calculated as the average intensity over a quiet period selected by the observed). Finally, the peak
proton intensity is the amplitude between so-identified pre-event background and the peak value on
the profile (proton enhancements due to IP shocks are not considered). In the considered period of
interest there are 373 proton events.

Based on timing arguments, the SEP-related flare and CME is also identified. Namely, the
strongest flare and the fastest and widest CME are preliminary selected as the solar origin.
Depending on the rise time (onset to peak), a western flare/CME is preferred for rapidly rising proton
profiles or alternatively, an eastern pair — in case of a slowly rising profile. For the flare and CME to
constitute a pair, they need to commence in a time period of about one hour and the helio-location of
the flare AR and the direction of propagation of the CME need to be in the same solar disk quadrant.
Some well-known catalogs used for flare (ftp://ftp.ngdc.noaa.gov/STP/space-weather/solar-
data/solar-features/solar-flares/x-rays/goes/ and www.solarmonitor.org) and CME



(https://cdaw.gsfc.nasa.gov/CME _list/) properties were used.
Here, a quality estimation for the degree of certainty on the association of the SEP-producing
flare—-CME pair is proposed. The certainty domain is roughly divided into three parts:

e a high degree of certainty, when prior to the proton enhancement a single flare—CME pair is
present or, alternatively, when other pairs are present they are about 1-2 hours apart in onset
to the primary pair selected;

e an average degree of certainty, when multiple flare—CME pairs are observed, but the selected
one is the strongest — in terms of flare class and CME speed, and also in the case when either
flare or CME fulfills the above condition but there is a data gap for the other eruptive event;

e Jow degree of certainty, when multiple flare—CME pairs with comparable strength are noticed
in 1-2 hour period, however a weaker pair but closer in time to the proton onset is selected or
when a much stronger pair closely followed by a weaker pair is preferred: all these cases are
complex events with a rather high degree of subjectivity.

For each case in the proton list when a solar origin association is proposed, the above set of
criteria is followed. Note that the criteria is imposed upon the flare—CME pair, and not on either of
them separately. The effect of on-sky projection of the CME speed and partially occulted flare
emission will not be considered in this study.

Results

Out of the entire 373 proton events, no flare could be associated in 109 of the cases (about
29% of the sample), whereas no CME could be related to 68 proton events (18%). From the above,
neither flare nor CME could be identified in 42 cases (about 11% of the entire sample) and these
events are dropped from further statistical analysis. A distribution with respect to the time is shown
in Fig. 1 as stacked histogram, using bins with a width of 6 months. The number of events in each
bin is the sum of all color sections, whereas the different colors denote the certainty level. For the
entire period, as shown in the plot, with black is denoted the low certainty events (61 cases; 17% of
the sample), dark-gray — average (124; 33%), light-gray — high degree of certainty in solar origin
identification (146; 39%). The remaining 11% comprise the uncertain case from above.
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Figure 1. Stacked histogram of the number of proton events over the years shown in 6-month
binning. The colors denote the certainty level: light-gray — high, dark-gray — average and black — low
certainty. The length of the color bar denotes the number of proton events with identified solar origin



of the specific certainty and the sum of all three sections gives the total number of proton events with
solar origin.

It is customary to calculate the Pearson correlation coefficients between the peak proton
intensity in units of protons/(cm”2 s sr MeV), with the flare class or/and CME speed. These values
were used to argue in favor of one accelerator over the other, often without the effort to evaluate
uncertainties (error margin) on the correlation coefficients. For the flares, the peak value in GOES
soft X-ray flux (as measured in 1-8 A channel) is used, termed flare class (i.e., X1 is the flux with a
value of 10"-4 W/m”2, and the remaining letters (M, C, B) denote 10 times less flux). For the CME,
the reported linear speed is used (projected on the plane of sky). The scatter plots are given in Fig. 2,
where the different symbols denote the certainty level (filled black circles are for the high certainty,
gray — for average, and empty circles — for low certainty). A large scatter is usually evident in either
case. One could argue, that in the case of lowest certainty, the large proton intensity events are
systematically related to lower class flares (left plot) and slower CMEs (right plot), thus randomizing
the correlations.

The values of all correlation coefficients (in log—log form) between the peak proton intensity
with flare class and CME speed are summarized in Table 1, for different levels of certainty. As also
seen in Figure 2, the lower level of certainty introduces an additional scatter leading to lower value
for the correlations. The largest correlation coefficient in either case (flares and CMEs) is obtained
for the sample containing only events with high certainty of solar origin association.
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Figure 2. Scatter plots in the log-log format between the peak proton intensity and the flare class
(left) or CME speed (right). The filled clack circle is for events with high level of certainty, gray
circle is for average, whereas empty circle — for low level of certainty in solar origin identification.

Compared to the entire sample (irrelevant on the level of certainty, see top row in Table 1), a
statistically significant result is obtained for the sub-sample with the highest certainty (second row in
the Table), but only for the case when correlating with CMEs (0.62+0.05 compared to 0.52+0.04). In
contrast, when the correlation is done for the flare class the result is the same (0.5340.05 compared
to 0.51£0.05), respectively. The uncertainties are calculated as described in Miteva et al. (2013). The
value of the correlation coefficient for flares’CMEs decreases when the sub-sample of average
certainty is included, namely to 0.52/0.58, respectively, with some overlap due to the uncertainty
range. When considering only the sub-sample of low certainty (last row in the Table), the correlation
is the lowest, 0.40+£0.11 (with flares) and 0.32+0.12 (with CMEs), which is an evidence for the
scattering. The influence of such spread is the largest when performing correlations with the CME
speed, compared to the flare class.



Table 1. Pearson correlation coefficients (log—log) between the peak proton intensity and the flare
class (column 2) and CME linear speed (column 3) for samples with different level of certainty. In
brackets are given the exact number of events is the specific sub-sample used in the correlation
analysis.

Level of certainty Correlations with flare | Correlations with CME speed
class
Any (all events) 0.51+0.05 (264) 0.52+0.04 (305)
High (only) 0.53+0.05 (145) 0.62+0.05 (145)
High + average 0.52+0.05 (218) 0.58+0.04 (251)
Average (only) 0.47£0.11 (73) 0.48+0.08 (106)
Low (only) 0.40+0.11 (45) 0.324+0.12 (53)
Discussion

For the first time, a quality factor is set on the certainty of the proposed flare—CME pair
association to each proton event. As expected, the lower certainty adds to the scatter in the
correlations and reduces their correlation coefficient value. This could be also explained with the fact
that in the sample of highest certainty, the selected flares/CMEs occur closest in time before the
proton enhancements, compared to the other certainty sub-samples. In such a case, flares and CMEs
were not modified substantially in terms of their acceleration potential. Finally, the adopted values
for the flare class and CME speed used in the correlation can be regarded as representative ones for
the eruptive process under way.

The inclusion of a quality factor on the proposed flare-CME pair is one of the possible
methods to evaluate the level of certainty of the SEP origin association. However, a possible step for
future improvement of the proposed technique is to assign a quality factor separately for each type of
eruptive phenomenon — individually for flares and for CMEs. Moreover, flares and CMEs are subject
to different kind of effects, e.g., partially occulted emission for the flares/back-sided locations vs.
projection effects for the CMEs, that deserves to be adequately addressed.

In summary, with the proposed quality factor it was shown that subjectivity and erroneously
associated solar origin to proton events can account for some reduction in the statistical correlation
coefficients, however, the difference is not statistically significant when comparing the correlations
between protons with flares vs. protons with CMEs. Other reasons need to be explored, both
observationally and theoretically, in order to isolate, if possible, the influence of flares from CMEs to
the resultant observed in situ particle flux.
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Pesome: IlpencraBeHa e mporpamMaTa Ha HaydyHaTa eKCHEIUIMs 3a HaONIOJCHHE Ha
BenukoTto AMepUKaHCKO MBIHO CIBbHYEBO 3arbMHeHue Ha 21 asryct 2017r. Ilporpamara e
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Total solar eclipse on 21 August 2017 in USA — observations and first scientific
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Abstract: The program of the scientific expedition for observation of the Great American
total solar eclipse on August 21, 2017 is considered. It has been jointly prepared with specialists
from the Russian, French and Egyptian Academy of Sciences. The observational equipment was
located in the area of the town St. Joseph, USA, near the Missouri River.

BouBenenue

Kocmuueckure o6cepBaTOpHM MPEAOCTABIT OTPOMHH BB3MOXKHOCTH 32 M3ydyaBaHe (pu3MKaTa
Ha CIpHUYEBaTa KopoHa. HaseMHHTE HAOMIOAEHWS MO BpeME HA IThJIHU CITBHUEBH 3aTBMHCHHS HH
JaBaT IIAHC J1a M3CJIeBAME Hail-BhTpeIIHAaTa 4yacT Ha KopoHaTa. Taka moiyyaBame Oe3leHHA
uHpopManysi 3a TI00ATHOTO W JIOKAIHO MAarHWTHO MOJE€ Ha CIBHIETO, 3a HArpsBaHETo,
CTPYKTypara M JUHaMUKaTa Ha KOPOHATa.
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[IbHO cOBHUEBO 3aTBMHEHHUE C€ MOSABSIBA HAKBIE MO 3emsTa Bceku 18 mecena. Jlynara
HanbJIHO 3akpuBa CipHueTo. [Ipe3 ToBa Bpeme MOXke Ja ce BUAM CTPYKTypaTa Ha KOpOHara -
BBhHIIHATAa atMoc(epa Ha CIBbHLETO, KOSTO HOPMAJHO € CKpPHUTa OT mo-sipkata ¢gorochepa. Tosa e
orpomHa 00JIaCT OT Cymep HarpsT ra3, KOUTO ce yabpka OT MarHuTHOTO noJjie Ha CirpHileTo. KoraTo
ce 6mokupa ¢orocdepaTa, KOpOHaATa Ce MOSABSABA C LIAIaTa CU MpeJiecT - O1ena, mepieHa CBEeTJINHA U
CTpUMEPH, U3ITU3ALIH OT TOBbPXHOCTTAa Ha CHHIETO.

ChcTaBHUTE M300paKEHUS M M3MEPBaHUsS, HAMPABEHU IO BpeME Ha MPEIUIIHHU 3aThbMHEHUS
pa3KpuBart, ye KOpoHaTa € ChbCTaBEHa OT CJIOXHH BUXPH OT ra3, MHOTO MO-TOpEIl OT HOBbPXHOCTTA
Ha CpHuero. Temneparypara Tam € okosno 6000 rpagyca no KenBuH, a Ha kKopoHaTta € cpeaHo |
MIJIMOH Tpanyca no KenBuH. DyHIaMEHTATHUAT BBIIPOC, KOWTO 3amaBame € "KakBo mpuYHMHSIBA
TOBa HarpsiBaHe?"

[Ipu nHabmroneHre OOWMKHOBEHO C€ HM3MOJ3BAT IBITO(OKYCHH OOEKTHBH, KOWTO MOTraT Ja
3acHeMar wu3o0paxkeHuss Ha KopoHata BBB BuAMMATa cBeTNWHA. [IpaBsIT ce W CHEKTpaHU
M3MEpBaHus, 3a Jla C€ BHJIU KOU €JeMEHTH MNpuchcTBarT B KopoHaTa M KOJIKO ropemiy ca Te.
XapakTepHH ca €MHCHUTE Ha MHOTOKPAaTHO HOHU3HPAHUTE JKEJIC3HH aTOMH B 3€JieHa, XKbBITa H
YepBEeHa CBETJMHA. 3a J1a JOCTUTHAT TOBAa ChCTOSIHHME, T€ TPsOBa Ja ce HarpesiT A0 MHOTO BHCOKHU
TemnepaTypu. Taka, 3aTbMHEHHETO HHU MpPEJOCTaBs yHHMKaTHATa BB3MOXKHOCT 3a ONpeEAeisHEe Ha
TEpMUYHOTO cheTogHUE HA Koponara Ha CiabHIETO.

XapakTepuCTHKHM HA TbJIHOTO CIbHYEBO 3aTbMHeHHe Ha 21 aBrycr

BenukoTo amepukaHcko 3arbMHeHue € nepBoto B CAIl ot 99 roaunm Hacam u mpecuua
cTpaHaTta OT 3amaja Ha u3ToK - oT OperoH no lOxna Kaponuna. fIBnenuero 3amnousa B 09:06 PDT
(Pasific Daylight Time) (4:06 PM UTC (Coordinated Universal Time)) u 3aBbpiiBa B 4:06 PM EDT
(Eastern Daylight Time) (8:06 PM UTC). Haii-ronsiMara npoab/KUTETHOCT Ha TBJIHATA ¢aza € 2
MuHyTH 1 41.6 cexynau B KapOonneitn, Mnunoiic. CIpHIIETO € B MUHUMYMA Ha CBOSITa aKTUBHOCT.

Benuko 3arpMHEHHME ce HaOdOAaBa KOTraTo OCTa Ha JIyHHaTa CSHKa MHUHAaBa Hal-O01u30 10
IIEeHThpa Ha 3eMsTa, a Benrka npoabKUTENHOCT ce ToJTydyaBa KOraTto AbKUHATA Ha TyHHATa CSHKA
JOCTUTa MAKCUMYM IO JIMHUSTA Ha TOTAJIUTETA.

Mgticon Parewnzn ‘.r-u—}-.m!r““
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@ur. 1. BenMkoTo aMepuUKaHCKO 3aTbMHEHUE
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MsicTo Ha Ha0II01eHHeE:

Excriequmusita 3a HabmOeHNE HA MBIHOTO CIIFHYEBO 3aTbMHeHHE Ha 21 aBryct 2017r. Ge
opraHusupana ¢ nmomoinra Ha pod. [xei [TacauoB, ppkoBoUTEN HA pabOTHATA IPYIIA MO CITLHUEBH
3aTpMHEHUS Ha MexayHapoaHusi ACTpPOHOMUYECKH ChIO3.

Amaparypara 3a HaOmoaeHue Oe pasmojiokeHa B Hamumonamawss mapk Ha rpan CelHT
Ibxoysed, CALLL, kpait peka Mucypu, B IleHTpajHaTa JIMHUS HA 3aTbMHEHHETO. ToBa € MsCTOTO ¢
Hal-uncTo HeOe mpe3 aBrycT. Tyk v NPOIBIKUTEIHOCTTA HA MTbJIHATA (a3a € eAHa OT Hall-IbJITUTE -
2 munytu u 38 cexyHau. ['eorpadckute xoopaunatu ca @ =39°47'23.1" N, A =94°52'42.6" E,
Alt. =253m.

B Ceiinr Ixxoy3ed 3arpmHenueTo 3anoua B 11:40:34 mectHo Bpeme u CIIBHIIETO € Ha
BHUCOYMHA 54.1° Ha FOTOM3TOK.

[TeaHaTa daza 3amouBa B 13:06:19 u cipHIIETO € Ha BUcounHa 61.9° Ha tor.

Maxkcumyma Ha 3arpMHeHuETO € B 13:07:38 u cirpHIIETO € Ha BUcouMHA 61.9° Ha 1or.

Kpasrt na mennata ¢asa e B B 13:08:57 u cnpHIETO € HAa BUucounHa 61.9° Ha 1or.

KpasT Ha 3arpMHeHueTo € B B 14:34:27 u ciipHLETO € Ha BUCOYMHA 57.9 °Ha 1oro3ama.

I'pan Ceitar Jxoy3ed e pasmonokeH Ha Opera Ha peka MuUCypu U € H3BECTEH ChC
3a0eneXUTeNHaTa CH apXUTEKTypa, apTUCTUYHA M My3HMKallHa KyJaTypa u mbpBaTa mnoma B CAIILL -
[Tonu excmpecc, cb3manena mpe3 1860r., korato ¢ ObpP3M KOHE Ca pa3HACSUIM MHCMa, BECTHULIA U
tenerpamu oT Atinantuka 1o Ilacuduka. ITo Bpeme Ha BenMkoTo amMepuKaHCKO 3aTbMHEHHUE BBHB
BCUYKM MY3€H U IapKOBE HMMallle MPOrpamMu W H3JI0KOU, MOCBETEHH Ha YHUKAIHOTO MPUPOIHO
SIBJICHUE.

‘\ ‘.I \W

@uwr. 2. MHCTpyMEeHTUTE Ha OBJIrapcKaTa eKCIeuIus 3a HabIIoJeHe Ha TBJIHOTO CIIFHYEBO
3aTpMHeHHe Ha 21 aBryct 2017 B Himonamnaust mapk kait pexka Mucypu, rp. Ceunt J[xoy3ed

Hay4yna nporpamMa u pe3yJiraTu

1. Komnnexcna pomoepagpus na Cavnuesama Kopona 6v6 éuoumama céemiuna u
noJIy4asane Ha CbCmagHo uzoobpasicerue na osnama Kopona.

OnTuyHuTe HaOMIONEHHUS Ha OsaTa KOPOHA OCTaBaT OCHOBEH M3TOYHHMK Ha MHQOpMaLus 3a
paznmuuHuTe 00JACTH Ha CpellHaTa W BhHITHA KopoHa Ha CibHiero. KopoHnara B Osia cBeT/IMHA ce
dopmupa or K- (Kontinuierlich) u F- (Fraunhofer) koponarta. K-koponata ce momydaBa OT
pasceiiBaneTo Ha (orochepHaTa CBETIMHA OT OBP30 NBIKEIINTE CE€ KOPOHAIHHU EICKTPOHH, a F-
KOpoHaTa - OT pa3celiBaHeTO Ha (oTochepHaTa CBETIMHA OT Mpaxa B MEXKAYIUIAHETHOTO
MIPOCTPAHCTBO MEXAy opobutute Ha Mepkypuii u 3emsra.

Nznonsean e dotoanapar Kanon EOS 750D ¢ o6extuB ¢ ¢okycHo pazcrosaue 300mm. 3a na
ce TOJy4Yd CHCTAaBHO M300pa’keHHE € HeoOXOJUMO J1a C€ HaIpaBsT CHUMKU C €KCIIO3HUIUS OT
1/500cek. no 2 cek. mpu uyBctBuTenHoct [SO 100.
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@wr. 3. CrpHYeBaTa KOpoHA B Osita cBeTinuHa. Dororpadus Ha exuna Ha mpod. [Tacados ot
Yunsme Konumxk, [Toptinann, Operon; yactuunara ¢asza npes odnanu B C. Jxo3ed.

2. Acmpomempus na senrenuemo Ilvano Civnueeo 3amvmuenue na 21 aszycm 2017 2.
(6uzyanuu Habmooenus u pomoepagupane Ha yacmuurume hasu,).

Ompenens ce TOYHUAT MOMEHT Ha MBPBHS KOHTAKT ¢ TouHOCT 1/10 cek. doTtorpadupane Ha
aucka Ha 3aTbMHEHOTO CibHIE B rojisiMa (a3oBa €BOJIOLUS C TOYHO OIEJeNsTHE Ha MOMEHTHTE
BpeMe Ha otaenHute (ororpaduu. KonrtaktsT ce ompenens Buzyamno ¢ 130/2000 Macsutov -
Cassegrain teneckon ¢ 20 MM oKyJsip 1 99% HeyTpaneH GuiTsp.

3. Domomempus Ha CIbHYE6AMA KOPOHA 6 3eNIeHAMa KOPOHAIHA TUHUA (CHUMKU C
mecrousuyen 3enen purmup A= 5 3034).

M3MepBaHeTO M aHANIM3bT HAa HMHTEH3MBHOCTTA HAa E€MHCHUOHHUTE JHMHHUU € OT OCHOBHO
3HAUEHHE 32 M3CJICABAHETO Ha (U3NYECKUTE YCIOBUS W MAJKO-MAIIa0HUTE CTPYKTYpU BBHB
BbTpelHaTa kopoHa Ha CibHueTo. IlpuchbeTBueTo Ha 3a0paHeHH JUHMM OT BUCOKO HOHU3WPAHU
aTOMHM B CIIEKThpa Ha KOpOHATa IOKa3Ba, Y€ TEMIIepaTypara TaM € MHOTO BHcOKa. Hue n3cnensame
3eJieHaTa KOpPOHAJNHA JIMHUS Ha 14 KpaTHO MOHU3UPAHOTO XKENA30 C TECHOMBHYEH (QHUATHD C
IIBJDKWHA Ha BhiIHATa A= 53 03/1{.

te e frapcfoteo ofwrf

selected partial spectrum near C2 21 Aug. 2017 tofal eclipse 17:26 UT
Indian Valley Idaho S. Koutchmy (IAP- Fr) and Fr. Baudin ({AS-Fr) observers

100000 —

Fe XV Preliminary Coronai Spectrum Total Eci 21 Aug 2017 0.3 R from the E- limb
S. Koutchmy, F. Baudin and Fr. Sevre (JAP & IAS- France)
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@uwur. 4. Cnekrpu, nomydenn ot C. Kyumu u ®@p. bynon, ot UactutyTa mo Acrpodusuka,
[Tapux, ®pannus.
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5. Memeoponozus na npuzemnama ammocghepa - usmepearne Ha memnepamypa, Haiieame u

CKOPOCM HA 8AMbPA 8 08YMEMPOGUs. NPU3EMEH CIIOU Ha ammocghepama.
Ilo Bpeme Ha mbiaHATa (a3a Ha CIBHUEBOTO 3aThbMHEHHE, KOraTO PS3KO MpEeKbCcBa Majamiara

CBETJIMHA, TeMIIlepaTypaTa W HaJIATAaHETO B aTtMocdepara Obp30 ce MPOMEHSAT U TOBA BOIU MO
aHoManuu. MeTeopojornyHute napamerpu ce usMepBaT ¢ IIpodecnonanna mereoponoruuHa
CTAHIIHS.

ATHENS, TENNESSEE HOURLY
TEMPERATURE

== Temperature

TEMPERATURE (F)

72
70 70=30 F0=20=20=-20=20=70 70 20 703070307070 7070
68 6868 68

@ur. 5. Temneparypa u BIaxXHOCT, u3mepenu B Atuna, Tenecu, CAILl. Temneparypara naga c 11
rpagyca, a BIIaXXHOCTTa CE€ yBEIM4YaBa.

6. Qomomempus Ha cemeHemo Ha Hebemo no epeme Ha haz08ama e8oNOYUsL HA S8IEHUEMO
Ivano Cnvuueso 3amvmuenue.

[Ipomsnara B sipkocTTa Ha HEOETO MO BpeMe Ha 3aTbMHEHHMETO C€ M3MepBa C 3 TyKCMEThpa
LUX-PU-150 B 3eHuUT, B XOpH30HTAJIHATA paBHMHA W B pPaBHUWHATA HA CIBHIIETO OJM30 10 Hesl.
CBeTeHeTO HamalIsgBa MOCTENEHHO B paHHHUTE a3y HAa 3aTbMHEHHETO U OBP30 OKOJIO MbiIHATa ¢a3a.
[Tpu HammumeTo Ha 0OJAIM cTaBa 0COOSHO THMHO.

2017/08/21 20:24

@ur. 6. IIbaHata da3a Ha 3aTbMHEHUETO Npe3 obuany; KoMOuHaus ot KocMu4ecku
HaOJIOICHNUS TI0 BpeMe Ha BenrKoTo aMepruKaHCKO 3aThMHEHHE M ChCTABHUTE H300pakeHNs,
NoJy4yeHHu oT ekuna Ha npod. ITacayoB n my6nukyBanu ot LleHThpa 3a KOCMHUYECKH MTOJIETH Ha
HACA Tonapna. Iloguepranu ca KOpOHapHUTE CTPYKTYPH.
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VYceneuHo ce peanusupa u npoekTsT 3a MeragmimM (http://eclipsemega.movie), B koiiTo xopaTa
ot 1snata crpaHa CAIl - "rpaxnanu-ydenun" m3mpamar ¢otorpaduu Wi BUaea KbM CHCTEMA,
cBbp3aHa ¢ ['yrei, 3a 1a ca JOCTHITHU 32 BCHUKH.

@ur. 7. [lnamMaHTEHUSIT IPHbCTEH
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3akon Ha Tunuyc-boae npu MaJIKuTe BbTPELIHU CITbTHHULN
HA roJIeMUTE CTbHYEBHU IJIAHETH

[IBeran b. I'eoprues
WNuctutyT no actponomust ¢ HAO, BAH;
JemnapraMeHT 1o nNpupoJiHu Hayku, , HBY

3akonbT Ha Tunmyc-boxe (3Th) e 0606menne Ha npaBunotro Ha Turnuyc.bone oT mocnegHaTa
tpetuna Ha XVIII Bek. 3Th ce ¢popmynupa upe3 nBe ocHoBHM TBBpAeHUA (Goldreich 1965, Dermott
1968, Nietto 1972):

IIbpBoO, BBB BCsAKa cucTtemMa OpOMTHpamy Tena (CI'bHYEBHM IUIAHETH, IUIAHETHU CITBTHUIH,
€K30JIaHETH) NP OTJAJIeYaBaHe OT TPABUTALIMOHHUS LIEHThD OPOUTHHUTE pa3Mepu U MEPHOAN HapacTBaT
MPUOJIM3UTEITHO TI0 CTETICHHA (PYHKITUS CIIPSIMO HOMepa Ha opOuTaTta min mepuona. [lo-ymo6Ho e ma ce
pabotu ¢ opouTHUTE iepuoau P u moaensT Ha 3Th nma Buna

(1) Pn=Po.P." wm logPn=log Po+ log Pec.n,.

Tyk n=1,2,..., Ne HOMep Ha niepuoi, Pn € n-TusT nepuoj, a Po u Pc KOHCTaHTH. Po € MaiadeH
dakTop (aMIUIUTYyIeH KOSPUIMEHT), KONTO UMa CMUCHII Ha MEPHOJ C HOMEp HyJa. Pc € KoepUIMEeHT Ha
MPUOJIM3UTETHA CHBU3MEPUMOCT (YaCTHO Ha T€OMETPHUYHA POTPECHs), KOUTO XapaKTepu3npa Temra Ha
HapacTBaHe Ha mnepuonute. 3Th Moxe ga ce mogenupa u upe3 excroneHmanHa Gynkuus (Poveda &
Lara, 2008).

Brtopo, onTuManHuTe CTOMHOCTM Ha KOHCTAaHTUTE Po M Pc ca XapakTepHHM 3a KOHKpETHaTa
cucteMa opOuTHpaiiy Tena. Te3um KOHCTAaHTH CJe/lBa Ja ce OMNpeleNsiT EeMIHUPUYHO, Hamp. 4Ypes3
perpecuoHHa TpaBa, ChOTBeTCTBama Ha JioraputmMuyHata ¢opma Ha 3Th (1). Ilo mpunnun 3Th ce
OTHACs 3a T.H. PETyJIIpHU OpOUTHPAIIH Tesla — TAaKWBa, KOWTO MMAT CPAaBHUTEIHO TOJIEMU MacH, MOYTH
KpBroBU OPOUTH U MTOYTH KOMITJIAHAPHU OPOUTH.

Mogenst (1) Ha 3Th e npunoxeH Hali-Hanpes KbM CIbHYEBUTE IJIAHETH U KbM PETYJIIPHUTE
cbTHUIM Ha FOmurtep (4 Op.), na Carypu (7 Op.) u Ha Ypan (5 6p.) (Dermott 1968). Hamepenute
MOJIENIM MPAKTUYECKU HE IOJUIeKaT Ha MpepasliiekIaHe U TO3U HM3CIEJOBATEICKH JKaHp CE€ OKa3Ba
u3ueplaH 3a jAeceTwierus Hamnpea. Monenu 3a perynspHute cibTHULIM Ha Hentyn (3 Op.) u Ha u
ITnyton (3 Op.), 3a kouto o BpemeTo Ha Dermott He € MMano JOCTAaTPYHO AAHHU, €A MOCTPOECHU
Hackopo (Georgiev 2016).

Perynspuu Tenma cpen CabHUYEBUTE IUIAHETH Ca SIBHO CaMO YETHPUTE IJIAHETH THraHTH, HO
Dermott (1968) uma mpensun 10 perymsipuu tena — ocemte tutanetu mwioc Lepepa u Ilmyton. B
paborure Ha Georgiev (2016, 1917) u B HactosmaTta paboTa ce M3MOJ3BAT YKAa3aHHUTE IO TOpe
PEryJspHH CITBTHUIM Ha TUIaHeTH ((ur.2), HO ce pasriekaaT pa3IudHd HaOOpH PETYISPHH CIHHYCBH
TUTAHETH ¥, ChOTBETHO, pa3nuanu mojenu Ho 3Th (¢dur.1).

3a moctposisanero Ha moaenute 3Th B CipHueBara cucrtema B pabotute Ha Dermott (1968) u
Georgiev (2016, 2017) ca u3noJ3BaHU W POTAIMOHHUTE TEPUOAM HAa HMEHTPAIHUTE TEJa, T0J] HOMED
HeJa, sSIBHO TOJKpersny chorBeTHUTE Mojienu Ha 3Th. Obaye TakaBa moakpena He ce HaOJIr01aBa HUTO
BEHBXK Cpell 8§ eK30IUIAHETHU CUCTEMHU C M3BECTHM POTALMOHHM Nepuoau Ha 3Be3naute (Georgiev
2018). [IpyunnuTe 32 €THOTO U APYTrOTO HE ca ACHU. B HacTosmaTa pabota Mpu CIbTHUKOBUTE CUCTEMU
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Ha IJIAHETUTE TUTaHTU ((Ur.2) POTAIMOHHUAT MEPUOJ Ha LEHTPATHOTO TSUIO HE CE M3IO0JI3Ba, HO CE
NpeICKa3Ba.

3Th ne e obsicnen xonBeHmuoHanHo (Hayes & Tremaine 1998, Linch 2003), HO ce oka3Ba
U3ITBJIHEH TIpH Bcrukd HaJ 200 eK30TUIaHETHH CHCTEMH, B KOTaTO Ca M3BECTHH MOHE 0 3 €K30IUIaHEeTH.
B te3u cucremu ca mzsieHu okosno 100 ,,qynku’, ChOTBETHU TPEANOIIOKUTEIHO HO CTAOMIHUA OpOUTH,
Ha KOMTO MOXe€ J1a UMa HeOTKpuTHu ek3oruianetu (Bovaird & Lineweaver 2013, Bovaird et al. 2015).
Huec 3Th wmsrnexna ¢yHmaMeHTaleH NPUPOICH 3aKOH, YHMHTO peanu3anuu, ocooeno B CiabpHUEBaTa
CUCTEMa, 3aCIy’KaBaT oBeue BHUMAHHUE.

OcHoBeH BBHpoc ¢ nanum koHctanture Ha 3TB 3aBucaT oT npyru mo-QpyHIaMEHTATHH
rmapamMeTpy Ha cucTeMara opOuTHpaIIy Tejla, Hamp. Macara Ha IEHTPAITHOTO Ts10 Mo 1 obI1iara Maca Ha
opOutupamure Tena Ms. Pezynrature ot uscneaBanusita Ha 6 peanuzauuu Ha 3Th B CnbHueBaTa
cucrtema, kaspar ,,1a* (Georgiev 2016, 2017). Pesynratute ot wu3cieBaHusITa Ha 17 €K30IUIaHETHH
CUCTEMH C H3BECTHM Macu Ha €K30IUIaHeTHTe chIlo kas3Bar ,Ja“ (Georgiev 2018). Hamepenute
Kopenanuu Ouxa MOTJH [0 ObJaT TMOJIE3HH NpPU  YCHIUATA Ha TEOPETUIUTE  Ja OOSCHAT
koHBeHuoHainHo 3Th.

JApyr Bbrpoc ¢ ganu moaensT Ha 3Th, onpenenen no peryisgpHuTe Tena, ce ciaeaBa OT APYTH,
MaNKi ¥ ganeyHu opOutupamm Tena. B CipHUeBaTa cucTteMa BBB BCHYKH CIIy4ad HAKOW JAJICUHH
HETOJIEMH TeJla C eMNTHYHU, TPOU3BOIHO OPUEHTUPAHU H JaXKe PETPOrpaaHu opOuTH, cieaBaT 1o0pe
moxena Ha 3Th, onpenenen mo perymspaute tena (Dermott 1968, Georgiev 2016). ToBa mHTEpecHO
00CTOSITEIICTBO 3aTPyAHSABA NOMBJIIHUTEITHO pa3oupanero Ha 3Th.

TpeTu BBIpPOC, HA KOWTO € TIOCBETEHA HacTosIaTa pabdora, € ganu MmoaensT Ha 3Th, onpenenen
IO PETyJIIPHUTE TeNa, € BaJIHUJIEH U 32 MAJIKUTE OpOUTHUpAILH Tella, OJU3KH J10 TPABUTALMOHHHUS LEHTHP.
Pesyntatute OoT Hactosimara pabora KasBaT ,.He, mociennute cieasat cBoi 3Th. IlompoOnocTuTe
oxoyio 3Th npoabmxasar na ce ucibxusBar. ETo nogpodHocTy.

Ha ¢ur.1. BusBo, ca nokazanu monenu Ha 3Th (HenpekbcHATH NIpaBH), MOCTPOCHU TIO OTACITHO
3a JIBETE TPYIU TUTaHETH (TOYKH), C oapa3Oupaiy ce Homepanuu. Tam e mokaszaH € u mozaen Ha 3Th 3a
BCUUKHTE § TUIaHEeTH (IpeKbcHaTa mnpasa). [lonoxkeHusTa Ha poTalMOHHUS nepuoja Ha CIIbHLETO W Ha
OpOHMTaTHUTE MEPUOIN Ha TUTAHETH JDKY/KETa ca MoKa3aHW ¢ Kpbryera. OTHOCHTEIHHUTE CTaHAAPTHH
rpeuky (OCTaTh4YHU CPEIHOKBAIPATUYHH OTKJIOHEHHs) Ha moaenute ca 12 %, 15 % u 21 %. Cnopen
¢wur.1, BisBo, obmmar monen Ha 3Th 3a CipHueBaTa cucreMa H3IIIekKIa ,,CUyNeH B oOjacTra Ha
TJIaBHUS aCTEPOUJICH TOSIC.
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@ur.1. Monenu Ha 3Th npu capHueBuTe TaneTn. AOGciucu — HOMepa Ha nepuoaute. OpauHatu —
JOTapUTMU HAa TEPHOMUTE B 3€MHU TOJWHH. UWCICHUTE JaHHH B IUarpaMuTe BKIOYBaT log Pe —
rpaauent, q(P) — cranmapTHo oTkioHeHHe Ha monena Ha 3Th u N — Opoil u3non3Banu 0OEKTH (BXK.
TEKCTa).

Ha ¢wur.1, BuscHo, ca mokazanu monenu Ha 3Th (HenmpexkbcHATH TIPaBH), MOCTPOEHH 1O OTACITHO
3a JIBeTe IpyNH IUIaHETH (TOYKH), ¢ M3MOJ3BaHE Ha poranuoHHus nepuoa Ha CapHuero mox Ne 0
(Trouka). OmnTUMamHUTE HOMEpalMM Ca OINpeAeiIeHH 4Ype3 MOAXOJAIl aiaroputbm (¢ur.2).
OTHOCUTEIIHUTE CTaHIAPTHU IPElIKy Ha JiBata Mojena ca 10 %.[lonoxxeHusTa Ha NepUoOANUTE HA JIPYTH
00€eKTH ca MOKa3aHu C KpbryeTa.

I'panuentsT Ha Monena Ha 3['b Ha ¢wur.l, BAACHO, ompeneneH dYpe3 IJIAHETHTE TUTAHTH
(perymsipaute O00€KTH B cHcCTeMarta), € OnM3bK 10 ,.craHaapTHus , okojo 0.4. CboTBEeTHHTE
KOe(ULMEHTH Ha CHbU3MEPHUMOCT IO Meproau Pc 1 1o pa3mepu Ha opouture ca 2.5 u 1.9. Cnopen To3u
Mojen, KakTo u crnopen Apyru nono0Hu (Dermott 1968, Georgiev 2016), na Benepa u 3emsita ce
nojara eJMH HoMep, HO TyK BeHepa usriexa no-HeymecTHa oT 3eMsTa.
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@ur.2. Mogenu Ha 3I'b (IIpaBu JMHUM) NpH IUIAHETUTE TMTAHTU 3a PETyJIPHUTE CI'bTHULIU
(Touku; rope, BISCHO) U 3a BBTPELIHUTE MAJKH CI'BTHUIM (MaJKu TOYKM; B cpedara). Adcuucu —
HOMepa Ha nepuoaute. OpAMHATH — JIOTAPUTMHU HA MEPUOJUTE B 36MHU JI€HOHOIIUSA. XOPU30HTATHUTE
IYHKTUPHU JIMHUU U TOJIEMUTE TOYKHM ChOTBETCTBAT Ha POTALMOHHUTE NEPUOIN HO LIEHTPATHUTE Tela.
XOpU30HTAIHUTE IPEKbCHATU JIMHUM IIOKAa3BaT pa3lOJIOKEHUATA HA IPBbCTEHUTE Ha ILJIAHETUTE.
OueHkuTe Ha MOJEIHUTE 3a MEPUOJUTE, CbOTBETCTBALIM HA HOMEpATa, BKJ.3a POTALIMOHHMS MEPHOJ Ha
I1aHeraTa rnoja Homep 0, ca 03Ha4€HU C KpbryerTa.

Onrumanausat mozaen Ha 3Th 3a mranerure ot 3eMHara rpymna Ha ¢ur. 1, BISICHO, IMa TTO-HUCHK
rpagueHt. B Hero Benepa u 3emsaTa He ca HEyMECTHH, HO IIbK c€ HaOmIomaBaT ,IyIKA B
nocienoBatenHoctTTa CbHie — miuaHetd. Crnopen ¢ur.l, BasgcHo, monenst Ha 3I'b B CinbpHueBaTa
CHCTEMA € ,,JBOMCTBEH, T.€. ChUeTaBa B ceOe CH ABa MOJEIa.

Ha ¢wur.2 ca npeacraBenn moaenu Ha 3Th 3a CIBTHUKOBHUTE CUCTEMHU Ha TJIAHETUTE TUTAHTH 0€3
M3MOJI3BaHE HA POTAIMOHHUTE TEPUOAM HA IEHTpaidHuTe Tena. [IpaBure nUHUUM TOpe, BISCHO, ca
noyiHUTe yacTh Ha mojenute Ha 3Th 3a perynsipuute ciibTHULM (ToukH). CTaHTApTHUTE OTKIOHEHMS HA
Te3u Mojenu ca TunuuHo okosio 10 %. [IpaBute B cpenara npeactassat moaenute Ha 3Th 3a BbTpentHu
MaJIKu cibTHUIM ¢ puameTrpu 15-190 km. (4 mpu FOnutep, 6 npu Catyps, 10 npu Ypan u 6 npu
Hentyn).

Ha nuarpamwure Ha ¢ur.2, 1071y, BASCHO, Ca UMIUIAHTUPAHU (DYHKIUU HA TPEIIKUTE 32 MAIKUTE
BpTpenHn cibTHULIM R(G) 3a rpanuentute Ha 3Th (G = log Pc) (Georgiev 2016, 2018). [To3uuunre Ha
MUHUMYMUTEe Ha Te3u (yHKUuM Go,, C BUCOUYMHU TUIUYHO 5 %, CHOTBETCTBAT HAa OTHOCUTEIHUTE
CTaHJIapTHU Tpeuiku Ha mojenute Ha 3Th npu onTuManHu HOMepaluuu Ha nepuojaute. ONTUMaIHUTE
HoMmepanuu Ha Mmozenute Ha 3Th 3a MankuTe BBTPEUIHU CIBTHUIM TYK Ca M3KYCTBEHO OTMECTEHH B
JSBOQ TaKa 4e POTAIMOHHMST MEPUOJl Ha IUIaHeTaTa Jia ChOTBETCTBA Ha HAW-TIOIXOJSAL] HOMEP Cpel
MOCJIEIOBATEIIHOCTUTE OT MAJIKU CITbTHULIU.

OCHOBHUTE PE3yJITaTH 32 MAJIKUTE CIBTHULIM HA IUIAHETUTE Ca CIIEIHUTE.

1. ®urypa 2 mokasBa, ye mojaenutre Ha 3Th 3a cnbTHUIIMTE Ha TUTAHETUTE TUTAHTH Cca

»CUYIIeHH * WJIH ,,IBOMCTBeHH * KaTo Monena Ha 3Th npu capHueBuTe mnanetu (¢dur.1). Ilpu
ToBa, MojienuTe Ha 3Th 3a MankuTe BBTPEUIHW CIBTHHUIIM CE XapaKTEPU3UPAT C MaJKU
CTaHJIaPTHU OTKJIOHEHUSI.
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2. B 3 cayuas, npu FOnurep, Catypn u Ypan, moaenute Ha 3Th ,,npencka3Bar® MHOro qo0pe
pOTaLIMOHHUS MEepUo Ha Tianerata, noa Ne 0. O6aue npu HentyH o4akBaHUAT pOTallMOHEH
NEPUOJ € OKOJIO 1.5 MbTH MO-MaTbK OT HAOIO1aBaHUSI. .

3. B 3 ciyvas npbcTeHUTE Ha IUTAHETUTE 00XBAIIAT POTALIMOHHMUS MIEPHUO/I HA TUTAHETaTa, KAKTO
Y HOMEepaTa Ha NEePHOJU, CbOTBETHU Ha JIMIICBAIIM Majku cbTHULM: Tpu FOmurep — Ne 0,
npu CatypH — Ne 0 u Ne 1, mpu Hentyn — Ne 0. OGaue nmpbcTeHBT Ha YpaH He oOxBaiia
pPOTALIMOHHUS TMEpUOJ Ha IUJIaHETaTa W C€ pasnojlara  JlaXe I0J H3BECTHUTE MAaJKU
CI'bTHUIM. AAHAJIOTUYHO HAa JJTy4auTe Ha JIPYTUTEe IUIAHETU TO3M NMPBCTEH MOXKE J1a Cce
aconupa c JIMICBAI CI'bTHUK C TIEPHUOJI, ChOTBETEH Ha No -6.
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Bovaird T., Lineweaver C.H., 2013, MNRAS 435, 1126.
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Onpenensine Bb3pactra Ha 3Be31HUA Kyl NGC 2031 ype3 n30XpoHH U CHHTEeTHYEH
Mojel

I'purop Hukonos

Wuctutyt mo Actponomust ¢ HAO, bearapcka Akanemust na Haykute, Oyn. Llapurpaacko moce 72,
1784 Codwust, benrapus, e-mail: gnikolov(@astro.bas.bg

1. BeBenenue

3Be3IHUTE KyNoBe ca PyHIaMEHTATHUTE IPaIMBHU OJOKYETa HA TaJlaKTUKHUTE. TeXHUTEe

(bU3NYECKN XapaKTePUCTUKH HOCST lieHHa HH(OpMAIIUs HE caMo 3a MPOIECUTE Ha TAXHOTO

coOcTBeHO 00pa3yBaHe, HO CHILO M 32 UCTOPHUSITA HA EBOJIIOIMATA HA TATAKTUKHUTE, B KOUTO ca. OCHOBEH
METO/1 3a U3CJIE/IBAHE HA 3BE3JHUTE KYMOBE € YpEe3 OMKUCBAHE C TCOPETUUHH U30XPOHHU.

KbM HacTOSsIIMS MOMEHT CBIIECTBYBAT MHOXKECTBO TEOPETHUYHU MOJEIU Ha 3BE3/IHA €BOJIOIUS, KOUTO
ca B HEMPEKBbCHAT MPOTPEC M BCE MO-PEATUCTUYHH, OTYUTAIIN OKOJIOOCHO BHPTEHE, NOTHMHIBAHE IO
Kpasi Ha JHCKa Ha 3BE3/IUTE, ChBPEMEHHa OIICHKA 3a CIBbHYCBOTO OOWJIME HA €JIeMEeHTUTE, U Ap. B
M3CJe/IBaHE Ha CBHIIOCTABUMOCTTA Ha EBOJIIOIMOHHM TPEKOBE OT pas3iIuuHuTe Moaenu Martins &
Palacios(2013) moxa3Ba, 4e clej HamyCKaHe Ha TJaBHATa TIOCIEAOBATEIHOCT IIO-HATAThITHATA
€BOJIIOLIMS HA 3BE3JUTE € HEIOCTAThbUHO H3sACHEHA. Pa3znmuyHUTE MOJENU MpeIBWXAAT NMPEMHHABAHE
npe3 ¢as3uTe Ha YEPBEH TMIAHT, WJIM CBPBXIMIAHT, HO TOYHHUTE IOJIOKEHUs Ipe3 KOWUTO 3Be3ja Iie
NpeMHUHE 10 AuarpaMarta Ha XepUInpyHr-Pbcen, HeilHaTa CBETMMOCT M TeMmIlepaTypa, MOJEINUTE He
MoraT J1a IpeaABU/IAT.

B mocnenHoTo nmecetunerme Ha 06a3aTra Ha EBOJIOIMOHHM MoOJENM Osixa pa3pabOTeHH MOJENH Ha
cunteTnyau 3Be31HU Kynose (Ekstrom et al.(2012), Georgy et al.(2013)), kouTo 1a TO3BOIAT AUPEKTHO
CpaBHEHHME MEXIYy TeOpHsl M HaONIOJeHHSA. B HAcTOAIIOTO HM3CleABaHE € IMOKa3aHO MOJAEIMpaHe Ha
HabmogaBas 3Be3zeH kKyn NGC 2031 ¢ TeopeTHuHM M30XPOHU U CHOTBETCTBAI CHHTETHYEH MOZEN Ha
3B€3JIEH KYII.

2. Mznon3Bany HaOIMIOAEHUS U METOIN
B HacTosmoTo u3cienBane ce M3MOI3BaT H300paKEHUS OT ras——
KOCMHYECKHUs Teseckon XbObn ¢ kamepata WFPC2 BbB : A
buntpu F555W u F814W, xouto CcBHOTBETCTBAaT Ha L
crangaptaute Johnson's V u | ¢puntpu. Habmronenusra ca — 535
3a 3asBKka ProplD:5904 u ca npejicTaBeHu B JAETaiIH OT — s
Fischer et al.(1998). W3nomsBanuaTr HAOIOAATEICH 220
MaTepual € JOOUT OT apXHBa HAa KOCMHYECKHUS TEIECKOI

XB0OBI (http://archive.stsci.edu/). doTtomeTrpuyHa

obpaboTka e  HampaBeHa ¢  makera  hstphot

(Dolphin(2000)).

3a MpEMHUHABAHC KbM a0COIIOTHU 3BC3JHHU BCJIIMYUHH €
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M3II0JI3BaH MOJYJI Ha pa3cTtosinueTo a0 ['onemust MarenanoB O6nak (m-M)o=18.48 (Inno et al.(2016)).
[TouepBensaBaneTto e oneneno Ha E(V-1)=0.17 B mocoka KbM U3CIaeABaHUS 3BE3/CH KYII.

B Hacrosuioro u3cnenBaHe ca M3MOJ3BaHU Hail-HOBUTE M30XpoHU Ha rpymara oT IlamoBa, PARSEC
v1.2S + COLIBRI PR16 (Marigo et al.(2017)). Ha ®urypa 1 ca npeacraBeHn HaOOp OT M30XPOHH C
MetaiandHocT 0.0056 u noraputsm oT Bb3pactTa 8.30,8.35,8.40,8.45,8.50.

[Ipu omucBane Ha HAONIOABAHOTO 3BE3JHO HACEJCHHE HAa Kyla ¢ HM30XpOHAa € HeoOXoauMmo T Aa
MpeMHUHaBa TIPE3 CHUHATA YacT Ha TriaBHATa IMOCIEJOBATEITHOCT, KBACTO JEKAT CIUHUYHHUTE 3BE3/U.
Nzoxponara ot moxenute Ha PARSEC, Haii-moOpe omucBamia 3Be3AHOTO HACEIEHHWE B TOYKaTa Ha
0o0OpbIlIaHe U KJIOHA HAa TUTAHTHTE, € ¢ Bh3pacT 230 muH.T., miu logage=8.35.

+ 1wf2
A | 1iwf3
S| 1w
+ 1. pc
= isochr
© o825
230
2,35
© 840
2,50

3a Mo-HATATBIIHO CPAaBHCHHUE Ca W3IOJ3BAHW CHUHTCTHUHU ~
KyIoBe 0azupaHu Ha MojenuTe myonukyBanu ot Georgy et
al.(2013), kouto obxBamar 3Be3nu ¢ Macu 1.7 1o 15.0 Mo
u MetanmmuaocTn Z=0.014(=Z0),0.006,0.002. Ha ¢purypure
MOJKE JIa C€ BHJU HACEJICHHETO OT Hepa3pelleHH JIBONKHU
CHUMYJIMPAHA B CHHTCTUYHHMS KyI, KOUTO JIeXar Haj_,
rJIaBHATA MMOCienoBaTenHOCT. OT HATUYHUTE MOJENN, TE3H

¢ MetanuuHoct Z=0.0060 ca momxoAsdInu 3a M3CICABAHHS -
KyIL.

Ha ¢urypa 2 ca npencraBeHH CUMYJIallid HA CUHTETHYHU
3BE3HH KyIOBe c pa3uyHu BB3pACTH
(logage=8.25,8.30,8.35,8.40,8.50). BBB BCHYKH cioydau
cumysmmpanu ca 9000 3Be31u, KOETO € CpaBHUMO IO Opoi
ChC 3BE3JIUTE OT KyIa PeasHO HaO0JaBaH B U3IOJI3BAaHUTE N300pakeHus. ChIbpKaHUETO HA JIBOMHU
3Be3au € 30% u e 3anmoxkeH raycoBo pasnpezesneH mym ot 0.05 BeB ¢punrep V u 0.08 no ussar. Haii-
noaxoasmus mozaen onucsail NGC 2031 e ¢ meranuynoct 0.006 u Bb3pacT 224 MIIH.T.

3

3. Pezynratn

CHHTETHYHUSAT 3BE3/ICH KyN U U30XPOHA, KOUTO Hail-mo0pe
ommcBaT HaOMo1aBaHOTO 3Be31HO HaceneHne B NGC 2031
ca mpencraBeHu Ha ¢urypa 3. OT HanpaBeHUTE B
HACTOSIIIOTO M3CJIEIBAHE OILIEHKH MOXE Jla CE€ 3aKIII0UH, 4e
BBb3pactTa Ha 3Be31HUA Kyn NGC 2031 e 227 man.r. + 3
MiH.r. U MetanuuHocT 0.0058 + 0.0002. ToBa ro mpasu
€IMH OT Hal-MJIaJIuTe TIO3HATH 3BE3/IHU KynoBe B ['onemus
MarenanoB O6iak.

+ 1wf2
+ 1iwf3
+ 1:wfd
+ 1:pc
8.35
= isochr
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Exploring the accretion flow morphology in interacting binary star systems
Daniela Boneva

Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg

Abstract

Binary stars are natural physical place, where conditions of matter accretion through the
contact point between the components occur. The most common processes are related to the flow
interaction between the components. The incoming flow usually meets the matter around the primary
star and the resulting effect comes to the accretion disc structure formation. We know that the
angular momentum has a vital role for the accretion disc existence. In this reason, the angular
momentum transport and distribution mechanisms throughout the entire accreting flow are important.
Their origin is not completely carried-out and the examinations of these processes are still topical at
the present time.

The aim of the current survey is to present our modeling on the flow transformation and the
appropriate investigations of the physical processes in interacting flows in binary stars with accretion
disc.

The pattern formation in the disc’s flow, as well as the appearance of turbulence, vortices,
spiral-like structures are part of the complete whole disc’s configuration and together with their
dynamics they create the disc morphology. The importance of the morphology examination comes
from their relation to the angular momentum transport in the disc. Vortices and spiral configurations
play a key role in the accretion disc dynamics, because they are considered as an efficient
mechanism of angular momentum transportation (Baranco & Marcus 2005).

The nature of the interaction between a flow of matter and an envelope of two star
components requires employment of gas-dynamics equations. We transform the equations in a
suitable for the current survey way and use their vector form (see Boneva & Filipov 2012) and the
system includes: equation of mass conservation, Navier-Stokes equations, energy balance equation
for a viscous non-ideal fluid, equation of state for compressible flow and vortical transport equation.
These equations are initially suggested and affirmed by many authors: Shu (1992); Nauta (2000);
Graham (2001); Frank et al. (2002); Thorn (2004); Clark & Carswell (2007); Shore (2007). The
complexity of the studied problem and analysis on the corresponding equations in hydrodynamical
matter require applying of numerical methods, such as those implicated into the codes: the Runge-
Kutta (implicit part) method, Alternating direction implicit method (ADI) (Autar & Egwu 2008;
Chang et al. 1991) and methods, based on the finite difference scheme or Godunov’s algorithm. We
suggest a “box-framed scheme” to apply it into the modeling. This gives the possibility to
configuring the scheme for the limited regions of all disc’s areas.

After the gas-dynamical analysis the tidal character of the flows interaction is revealed. Tidal
wave, which inflows through the contact point or the point of libration, is wearing mass of matter. Its
non-constant velocity could disturb the flow in the area of interaction. This causes the production of
zone with increased density values, which we call “the thickened zone”. The results show that the
thickened zone could exists for a long period of time and it does not change its mean characteristics
over the time of our calculations. Later, this density “ball” interacts with the surrounding matter and
this way causes the changes in the disc structure, as well as can result in low amplitude oscillations.

Our further calculations are based on the vortical transport equation. We apply there the
baroclinicity conditions of Klahr & Bodenhiemer (2003), where they found that the misalignment of
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pressure gradient and density gradient acts as a source term for the generation of vorticity in the
region of outer edge of the disc. In the result we obtained a 2D view of the vortex formation (Boneva
& Filipov 2012) in the accretion zone flow and their 3D analogue of vortical-like patterns
distribution (Boneva 2013). These vortices may propagate throughout the disc and according to the
baroclinicity global character they transport the angular momentum outward. They are local,
temporal formations, but their lifetime and the disintegration processes are still unresolved problem.

In an unmagnetized differentially rotating disc, the vortices can also be generated by the
operation of Rossby Wave Instability (Lovelace 1999; Li 2001; Meheut 2010). This instability is
usually proceeds in areas with variations in the density values and density accumulation. It is found
that a strong local entropy maximum in a thin Keplerian disc and found the situation to be unstable to
the formation of Rossby waves, which transported angular momentum outward and ultimately
formed vortices (Li 2001). In our current research, we have obtained the initial formation of Rossby
vortex with the velocity vectors belonged to it.

In addition to the theoretical considerations, we could make connection with some
observational results. It has been recently studied the relation between the flow structure
transformation and the brightness variability in some binary stars, appeared in an events like bursts,
flickering or flares. The transition from a quiescent to an active state requires an engine, by which to
increase the accretion rate in a level high enough that outburst development is able to be produced.
More of the recently found effective engines that are responsible for the brighten-up events are
related to the accretion processes and the relevant patterns, such as “blobs™, spiral shocks or
turbulence (Bisikalo et al. 2001; Brush 1992; Dobrotka et al. 2010). We suggest that the vortical-like
structures, obtained in our recent results are also an efficient engine for the bursts or flares activity.
The investigations are made for SS Cyg, V592 Cas and MV Lyr and are still under discussions. The
results on this topic will be published later.

We have constructed Doppler tomograms of the Cataclysmic variable star (CV) SS Cyg
(Boneva et al. 2009). The resulting Hy tomogram shows that the flow structure changed appreciably
during the observed outburst, compared to its structure in the quiescent state. The most important
difference in the flow is a change in the shape of the accretion disc, from nearly circular in the
quiescent state to significantly elliptical in the active state. The analysis of the flow structures during
the outbursts indicate that flow’s fluctuations have been growing up in the mass transfer area. The
Doppler tomogram also allows the elements of the accretion disc’s structure to be observed: hot line,
spiral density wave and tidal wave. The asymmetrical shape of the disc’s projection indicates the
existence of heated material in the “bow shock™ area, which can be caused by the spiral density
formation. The disturbance, which is necessary for the vortex to grow, could be developed by the hot
line seen in Doppler Tomogram.

Methods of polarimetry in studying the bursts and flare-ups activity and the corresponding
flow transformation are effective, since the polarimetry tools are able for direct deriving an
information on the geometry of the emitting region. Polarimetry as a diagnostic tool for studying the
high-energy processes has been started using lately. The initial results (Boneva & Filipov 2017) of
two binary stars (CH Cyg and MV Lyr) show variations in their polarization profiles during the time
of the flow fluctuations activity, flux excesses and the period of brightness variability. Further
analysis of the polarization state of the emitted light could give us information about the basic
properties and structures of the flares material, and of the excited system as a whole.

We presented the basic points and results on the problem of structures formation and
distribution in accreting flow. The accreting binary stars are dynamically active astrophysical
objects. The investigation of their flow’s physical properties and emission processes could give us
information about the evolutionary status of the binary system configuration.
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Time domain instrumentation at ESO

Valentin D. Ivanov, ESO, Karl-Schwarzschild-Str. 2, 85748 Garching, Germany

The time domain astronomy has two sides — organizational, and technical. The former is related with
the ability of an observatory to acquire data in a timely fashion. This may mean as-soon-as-possible
or following a predetermined time scheme. The latter has to do with the capability of instruments to
meet certain requirements for time resolution and cadence. ESO excels in both aspects: we support
various target of opportunity and monitoring type of observing programs, and we offer to the
community a suit of high time resolution instruments. The fastest follow up we have achieved in the
so-called rapid response mode is to start collecting data 6-8 min after a GRB trigger and we routinely
carry out programs to monitor photometrically supernova, asteroids and variable stars or to monitor
atrometrically binaries and nearby objects. Interestingly, most of these programs take advantage of
the “normal”, non-fast instruments. However, there is a set of projects that do require to observe
events on time scales of miliseconds and seconds. We offer “fast” capabilities with UltraCam and
Sofi at NTT, HAWKI, NaCo, and FORS2 at VLT. Finally, I will describe a number of science cases —
including my own work — when such types of programs and instruments were used, including studies
of TNOs via occultations, of exoplanets via transits, of pulsars and X-ray binaries.
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Photometric behavour and spectral energy distribution of the
LBV M31-004526.62

A. Valcheval, P. Nedialkov?, E. Ovcharov!, M. Minev?, A. Kostov?
! Department of Astronomy, Sofia University
2 Institute of Astronomy, BAS

LBV stars are massive evolve stars on their way to WR (Meynet, Eggenberger & Maeder 2011). This
evolutionary stage is very short (10% yr) and is characterized with violent eruptions and mass ejection
on timescales of centuries. During these eruptions, the stars brighten up with more than 2 mag in the
optical. LBVs also shows photometric variability on shorter time-scales. Moderate (typical) LBV
variability with amplitudes of 0.5 — 1 mag in V band are detected for timescales of a few years and
microvariabilities with amplitudes less than 0.5 mag for months. Because of the short duration of this
evolutionary stage, the detected LBV stars are rare and their variability on any timescales is not well
studied. In this study, we present the analysis of the photometric behavior of the LBV star M31-
004526.62. The observations were carried out with 50/70 Schmidt telescope at NAO Rozhen in R
filter between November 2015 — October 2016. The constructed light curve shows variability in the
studied period with amplitude of ~0.5 mag in R. On shorter scales (months) we found variabilities
with amplitudes of 0.1 — 0.3 mag. When data from Martin & Humphreys (2017) has been
supplemented, we found variability of ~0.5 mag for a period of more than 3 years, as expected for
the LBV stars. The BVRI photometry from Sept 2016 of Martin & Humphreys 2017 and our R
photometry was compared with the blackbody spectral energy distribution and infer for the star
temperature of ~16000 K — B3/B4I spectral class.

Martin, John C., Humphreys, R. M., 2017, AJ, 154, 81
Meynet G., Eggenberger P., Maeder A., 2011 A&A, 525, 11
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3aBHCHUMOCT IUIBTHOCT-Pa3Mep B 00;1acTTA Ha 3Be31000pa3yBaHe Orion A

Opnun Cranues, Togop Benues, CaBa [lonkoB

ChpBpeMEHHHTE W3CIICIBAHUS MTOKA3BaT, Y€ CBPHX3BYKOBaTa TypOYJCHTHOCT UTpac KIIFOYOBA POJIS 3a
MPOIIECUTE Ha 3Be371000pa3yBaHe B IUIBTHUTE 30HH HA MOJICKYJIIPHUTE 00Jaly. 3a TypOyJIEeHTHOCTTA
B MEXIy3Be3lHaTa cpella ChIUM M0 (ppakragHara MpUpoAa Ha OOJACTHTE Ha 3BE34000pa3yBaHe B
lNanakTukara, KakTo M IO 3aKOHHUTE Ha CKAJIMPAaHE Ha CKOPOCTTa M CpeaHaTa INTBTHOCT (WJIM Macata),
uscnenBanu ot peauna asropu (Larson, 1981; Solomon et al., 1987; Heyer et al., 2009 u nap.).
CrnoxHara Bpb3Ka MEXKIy TpaBUTANMATA U TypOYJICHTHOCTTa B CBOJIOIHATA HA MOJIEKYJISPHHUTE
oOian MOXe Ja ce W3ydaBa 4Ype3 aHaiu3 Ha (YHKIMATAa HAa BEPOSTHOCTHO paslpeleiCHHE Ha
kosoHKoBara mrbTHOCT (N-pdf), hopmara Ha KOSITO € KOMOMHALIMS OT JIOTHOPMAJTHA YacT M CTETICHHA
omamka (Kainulainen et al., 2009; Lombardi, Alves & Lada, 2011; Schneider et al., 2013). Enna
BB3MOXKHA (pH3MUECcKa WHTEPIIPETAHs Ha TO3M PE3YyNITaT €, Y€ YUCTO JIOTHOPMAIHO BEPOSTHOCTHO
pasmpenercHre Ha KOJIOHKOBATa ITBTHOCT IMPEJCTABIIsIBA OMMCAHUE HA M30TEPMHYHA TYpOYJICHTHA
cpena ¢ npeHeOpexuma rpasuraius (Vazquez-Semadeni, 1994). Mscnenanusta Ha (Klessen, 2000;
Kritsuk et al., 2011; Federrath & Klessen, 2013; Girichidis et al., 2014) noka3Bar, 4e creneHHaTa
omamka B N-pdf pyHKIIHsATa, KOATO Ce 00pa3yBa OT CTATHCTUICCKUS TPUHOC HA TUTBTHUTE CTPYKTYPH
B MOJICKYJIIPHUTE OOJIalld, Ce pa3BHBa 3a XapakTepHA BpeMeBa CKajia OT MOpsIbKa Ha €IHO BpeMe 3a
CcBOOOIHO MaJIaHeE.

B ugncro TypOyneHnTHa cpena, pasmiexIaiiku BCsKa pa3MepHa cKajla B paMKUTE Ha MHEPLUOHHUS
UHTEepBaJ (T.e. Jajed OT pa3MepHara cKajla Ha BHAcsHe Ha €HEeprus M Jajed OT cKajara Ha
IMCUTIAIMS Ha TypOyJlIeHTHaTa eHeprus), OM TpsAOBaso Ja O4YaKBaMe JIOTHOPMAJIHO BEPOSTHOCTHO
pasnpezneneHue Ha IuTbTHOcTTa. CrenoBaresiHO ako jAekoMIo3upame HaOmomarennata N-pdf B
cucTeéMa OT HSKOJIKO JIOTHOPMAJIHU KOMIIOHEHTH, IMOCIIEJAHUTE Morar Ja ObJaT MHTEpIPETHPaHHU,
KaTO CTATHCTUYECKH OMHMCAHUS Ha Pa3MYHU PasMEPHH CKaJIH, XapaKTEpPH3HPAIlX Ce C Pa3InYHU
TUIMYHU KOJOHKOBHU ITbTHOCTU. CrieBaliku TO3M MOAXOJ B Hallla mo-paHHa myonukanus (Stanchev
et al., 2015) Hue momyuaBaMe CKaJMpaHETO Ha IUTBTHOCTTa 3a oOmacTra Ha 3Be31000pa3yBaHe
Perseus, upe3 ananu3 Ha N-pdf, momyuyena 3a pa3nuyHM 30HM 32 M3CJIEIBAHE, BKIIOYBAIIM KaKTO
CaMHST MOJICKYIISIpeH 0o0JIaK, Taka W HeroBaTa JuQy3Ha OKOJTHOCT.

Hemo, xoeTo mojyiexku Ha MPOBEPKa B TO3H MOIXO] € KaK 3aBUCST PE3yJITaTUTE OT MOoAOOpa Ha 30HU
3a u3cienBaHe. B ThpceHe Ha OTroBOp, MPHIOKUXME METO/Ia KbM MHTEH3WBHO M3ydyaBaHaTa 00iacT
Ha 3Be3nooOpasyBane Orion A, XapakTepusupaiia ce ¢ MHOTooOpasne Ha (PU3NYECKUTE YCIOBUSI.
JIOKOJIKO € YCTOMYMB HAIIUAT METOJ IIPH M300p HA 30HU 33 U3CJICBAHE C PA3IMYHU XaPAKTEPUCTUKA
Karo reoMeTpuvHa (opma, MECTOMOJOKEHNE, aKTUBHOCT Ha 3Be3000pa3yBaHe W OallaHC MEXITy
rpaBUTAIlMOHHATA U KUHETHYHATa eHeprusi? Kak Biuse epeKkThT Ha rpaJieHTa Ha Pa3CTOSHUETO JI0
n30paHus 0OCKT BbPXY KpAHUTE pe3ynTaTu?
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3a menrTa, pasrpaHMYMXME ABE O0JACTH C Pa3IMYHA (PU3HUYECKH PEeKUMH: (a) TpaBOTYpOyJICHTECH
pexxuM, oOXBallalll 30HHM, BKJIIOYBAIIM CaMUsi MOJEKYISpEeH OOJIaK M XapaKTepus3Hpall Ce CbC
crerienHa N-pdf, u (0) mpemumMHO TypOyJIEHTEH PEXUM B MPHCTCHOBUIHUTE 30HH OKOJIO OOJaKa
(M3KITIOYBAKM caMUsl HEro) W xapakrepumsupaim; ce ¢ N-pdf, mpemcrapisBamia KOMOWHAIHS OT
JIOTHOPMAJIHU KOMITOHEHTHU. [ paBOTypOyJIEHTHUAT pexUM 00yciiaBsd CTPbMHO cKayiupaHe (a = -2), a
MPEIUMHO TypOYJIEHTHUST PEKUM -- MO-IUIOCKO, ChOTBETCTBAIO HAa HakJIOH oT -0.8. LlenTpanHara
cTpykTypa Ha Orion A HanopoOsiBa 1o ¢opma caMOrpaBUTHpaIll, BbPTSIL C€ Ta30B JUCK OT Moela
Ha (Hartmann & Burkert, 2007). Ta3u 30Ha ¢ edexTuBeH pasmep or 11 pc ce xapakrepus3upa ¢
MIPEIUMHO T'PaBOTYpOYJIEHTEH PEXUM, IMPU KONTO I'paBUTALMOHHATA €HEPrusi MOXE Jla JOMHUHUPA
Hax typOynentHara (Li & Burkert, 2017). IlpenuMHO TypOyJaeHTHUS PEKUM OTBHKICCTBSIBAME C
O0IIMpHAaTa MHOTOBI'bJIHA 30HA OKOJIO LIEHTpaJIHATa CTPYKTYpa.

3a pasnuka OT cirydasi ¢ MoneKyysipHust oonak Perseus, N-pdf Ha nientpannara crpykrypa B Orion A
ce JIEKOMIIO3Mpa Ha CTEeTeHHa OMNalllka ¥ Habop JIOTHOPMAaTHH (PyHKIMH, TOKPUBAILM TIOBEYE OT €IUH
NOpAABbK IO KOJIOHKOBAa IUIBTHOCT. IlocimenHure oTpassBar CTaTUCTUYECKHS IPUHOC HA
MO-Pa3peiecHu CTPYKTYPH C BepoATHO TypOyleHTeH mnpousxoa. MHTepecHOTO € obaue, 4e Te ce
MOIYMHSABAT HAa CHILIOTO CKajJupaHE HAa IMIBTHOCTTA (00 = -1.6) KAKTO CTPYKTypHUTE C IMO-BUCOKA
KOJIOHKOBA ILTBTHOCT, MOMAaJaIy B creneHHara omnamka Ha N-pdf. To3u m3HeHanBaml pesyirar ce
BB3IPOU3BEKIA M 3@ HO-TUIBTHUTE CTPYKTYpH (p ~10° ¢cm™) B oOmmpHaTta mudy3Ha OKOIHOCT Ha
MOJIeKyJIsipHUA 00nak. CTpPBMHOTO CKaJuMpaHe Ha IUTbTHOCTTA € IIOKa3aTeJIHO 3a TOBa, 4e
rpaBUTALMATA UTPAE OMPEAEIsIa poJisi B eHepruiiHus OajaHC Ha IsuiaTa 001acT -- KaKTO Ha TOJIEMH,
Taka ¥ Ha MaJK{ pa3MepHU cKanu. ToBa € He3aBUCHMO MOTBBPKACHUE Ha m3cienBaHeTro Ha (Li &
Burkert, 2017), xouto cTurar a0 chIius MU3BOA Ype3 MOIydaBaHE HA CIEKThpa HA IPaBUTAIMOHHATA
eHeprus B Orion A 1o JjBa aJTepHATUBHU METO/1A.

Jluticara Ha ckanmMpaHe Ha TUTBTHOCTTA (WJIM HAJIMYMUETO Ha CJIa00 CKaJlMpaHe) 3a IMO-pa3pelieHNuTe
ctpykrypu (n < 3x10? cm™) B 1udy3HATa OKOTHOCT JOMBIHUTEIHO MOAKPENs TPaBOTypOyIeHTHATA
xurore3a. [lomoOHa KOJOHKOBA IUTBTHOCT € THUNHMYHA 33 JUQY3HHUTE MOJCKYISIpHH o0Jamnu
(Goldsmith, 2013). Hue mpenmosiarame, 4e BBIPOCHUTE IMO-PA3pPEACHU CTPYKTYpPU TPEACTABIISIBAT
HeTpaitHu 00pa3yBaHUsl, B CbCTOSIHUE, KOETO € TBHP/IC Pa3IMYHO OT BUPUAITHOTO PABHOBECHE.

OcHOBHHUTE pe3yaTaTH Ha MPOBEACHUS aHATIN3 MOXKEM J1a 0000IINM TaKa:

Monekymsipausat obmak Orion A (WM TMOHE CEBepHATa YacT Ha IEHTpajHaTa CTPYKTypa), €
camMorpaBUTHpaIlll. 3a TOBa TOBOPH HAKJIOHBT Ha CTEMEHHATa omamika (n = -2), npearnoiarail 100pe
pa3BUT NMpoduiI Ha IIIBTHOCTTa B IUITBTHUTE 30HU, KOETO € THUIIMYHO 33 CaMOTPaBUTHpAILH spa.
[Toka3arenHo 3a HATMYUETO HA TPABOTYPOYJIEHTEH PEKUM € M CTPBMHOTO CKaJUpaHe Ha ITbTHOCTTA
(a=-1.6) -- 3a pa3nuKa OT CKaJIUPAHETO, OTIAUIUTEIHO 33 MPEAUMHO TypOylIeHTEeH pexxuM (a = -1).
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lTonssma wact or wmsmara oOmact Ha 3Be3ngooOpasyBane Orion A e rpaBoTypOyleHTHa U ce
XapakTepusupa € PAaBHOAAIOBOCT Ha TpaBUTALlMOHHATA W KHUHCTHYHATAa CHCPIrUM 3a MHOXKCCTBO
pasMepHH CKaju. B momkperna Ha TOBa 3aKIIOUYCHUE MOXKE JIa C€ TOCOYM (PAKTHT, Y€ MO-TUITBTHUTE
CTPYKTypu B IUQY3HHUTE 30HH CIENBaT CHUIOTO CKajJHpaHEe Ha IUTBTHOCTTA, KaTO W3BEACHOTO 32
IIEHTpajHaTa CTpykTypa (a = -1.6).

rpa[[I/IeHT'I)T Ha pa3CTOAHUECTO HE BJIMAC BbPXY M3BCACHUTC CKaJIUpPALIU 3aKOHH.

baarogapaocTu
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Optical flickering of the symbiotic star CH Cyg
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Symbiotic stars

Symbiotic stars are interacting binaries. They consist of a hot component — white dwarf,
subdwarf, neutron star or main-sequence star, which accretes material from an evolved red giant or
Mira-type variable. The wind is ionized by the hot component, causing the rise of a nebula.

More than 200 catalogued symbiotic stars are known, where only 11 of them are detected to
have flickering. Those are RS Oph, T CrB, MWC 560, Z And, V2116 Oph, RT Cru, V407 Cyg, o
Cet, V648 Car, EF Aql, and CH Cyg.

CH Cygni

CH Cyg is an eclipsing symbiotic star composed of a M6-7 III star and an accreting white
dwarf, so the system belongs to the S-type symbiotics. The binary separation is 8.7 (+1.1 —0.7) AU
(Mikotajewska et al., 2010). The masses of the components are Mrg = 2 (+1 —0.5) Mo and Mwd =
0.70 (+0.22 —0.09) Mo (Mikotajewska et al., 2010). CH Cyg also ejects collimated bipolar outflows
with velocities of ~700 kms™'. The flickering of CH Cyg was first detected by Wallerstein (1968)
and Cester (1968) and it was extensively studied in detail later. It is important to note that CH Cyg is
an eclipsing binary star system where the orbital period is ~15.6 yr. The eclipse itself lasts around 10
months.

In 2010, the flickering from CH Cyg became non-detectable (Sokoloski et al., 2010) until it
renewed its activity in 2014 (Stoyanov et al., 2014). Here we present photometric observations of the
flickering of CH Cyg and calculations of the flickering source parameters. We attempt to posit a
possible reason for the flickering disappearance.

Observations

We performed observations with the following three telescopes equipped with CCD cameras:
e the 60 cm Cassegrain telescope of Rozhen NAO
e the 50/70 cm Schmidt telescope of Rozhen NAO

e the automated 41 cm telescope of the University of Jaen, Spain (Marti, Luque-Escamilla, &
GarciaHernandez 2017)
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The observations consisted of repeated exposures in U, B and V bands, or in B and V bands.
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Figure 1: The night of August 11th, 2017

Using the gathered data we calculated the flickering source parameters by two methods —
Bruch (1992) and Nelson et al. (2011). The flickering source temperature appears to be between

5000 K and 11 000 K, and the flickering source radius is between 1.42 Re and 2.24 Ro.

According to Sokoloski, Bildsten & Ho (2001), all symbiotic stars with large-amplitude
optical flickering should eventually experience a nova. Taking into account the flickering source

parameters, we calculate a period tnova = 8600 yrs between possible nova eruptions.

Conclusions

We assume that the disappearance of the flickering from 2010-2013 was caused by a major
disruption of the inner disc structure, which means a reduced mass flow across the L1 Lagrangian
point. According to lijima (2017), CH Cyg enters a new active stage in 2017, but our spectral
observations don’t show the presumed P Cygni profiles. More observations are needed for further

study.
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KBa3zapurTe KaT0 HHCTPYMEHT 32 M3YyYaBaHe HA eKCTHHIMATA B IMCKOBETE HA
CNIMPAJIHU FAJIAKTHKH

ITetko Hensnkos (1), Banentun MBanos (2), Antonus Beimuesa (1) u Esrenn OBuapos (1)

(1) kam. Acmponomus, CY ,,Cs. Kn. Oxpuocku“, Coghus, Bvaeapus
(2) Esponeticka acmponomuuecka oocepeamopus, I apxune, I'epmanus

@DOHOBHUTE KBa3apUTE Ca M3KIIOYUTEITHO MOIXOJSI UHCTPYMEHT 3a M3y4YaBaHE HA E€KCTUHIIHMATA B
nuckoBetre Ha Onm3ku cnupanHu ranaktukd (Fox et al. 2014). TUNUYHHUAT UM CHIEKTHP, C HETOBUTE
IIMPOKU EMHCHUOHHHM JIMHHM, HAJOXCHW BBPXY KOHTHHYYM, IIO3BOJISIBA TsAXHATa Oe3morpenrHa
uAeHTU(UKANA U ONPEIUITHETO HAa YEPBEHOTO MM OTMECTBaHe z. MoJenupaHeTo Ha KBa3apHHU
CHEKTPU Ha CBHIIOTO Z C MapaMeTPH KAaTO IBJIHO MOTJIBbIIAHE M OTHOIICHHE IBIHO—KbM—CEICKTHBHO
MOTJTBIIAHE, MTO3BOJISBAT J]a CE OMPEEIIAT HENPO3pPayHOCTTa Ha IUCKA U 3aKOHBT 32 EKCTUHIIMS 110 JTh4a
Ha 3penue. CpaBHEHHETO C KOJIOHKOBaTa IUIBTHOCT Ha BOAOPOAa (aTroMapeH W MOJIEKYJSIpeH) AaBa
BB3MOXKHOCT JIa C€ OIpelIeld OTHOIIEHHETO Tra3—Tpax, MapaMeTbp, KOWTO € H3MEepUTen Ha
METaIMYHOCTTa 1o Jbua Ha 3penue (Nedialkov et al. 2011).

KBazapure ca MHOroOpoitH1 00€KTH M MO3BOJIIBAT KbM M3Y4aBAaHETO HA €KCTHHLHUATA B JUCKOBETE
Ha CIMPAJIHA TAJTaKTUKA na ce moaxomu u crarutudecku. O630pbT SDSS-III/BOSS counm cpeana
MOBLPXHMHHA TLTFTHOCT Ha kBaszapu ~20 deg ! (Paris et al. 2017), koeTo o3HauaBa, 4e JECETKH,
CTOTHUIIM U XWX Ha Opoil KBa3apu MOraT c€ O4YaKBaT 3aJ JUCKOBETE Ha raJlakTMKK MecTHara rpymna
kato M33, M31 u MarenanoBute o6manu. Taka Hanpumep, Ivanov et al. (2016) notebspkaaBar ~800
KBa3zapa 3aJ Maiku (pparmMeHTH oT Marenanosute obnamu. EcrecTBeHO, Ha MOPSABIM MOBeYe (POHOBH
KBa3apu cie/Ba J1a HabmrogaBatr mpe3 caMusi MIleUeH IbT.

B Hammst moximan HEE ce cnupame Mo-moApoOHO BBPXY CHbBPEMEHHOTO ChCTOSTHUE HA U3CJICIBAHUSTA
Ha EKCTUHIIMATA B MCKa Ha rajaktukara M31 u jpeMoHCTHpame Kak ThPCEHETO Ha KBa3apu MOXKE Ja
JIOTIPHHECE 32 33bJI00YBAHETO HA HAIIIETO MMO3HAHKE B Ta3U O0JIACT.

®ur. 1 IlpocTpanCTBEHO pa3mpeaelieHUe Ha
M3BECTHUTE KBazapu B moiie 6x6 kB. rpai.,
oOxBaramnio JIICKA Ha AKTUBHO
3Be3000pa3yBaHe (enurica B IyKHTUP) Ha
cnupanHara ramtaktuka M 31. Ilonmeto Ha
dbotomerpuunamst 0630p PHAT (Williams et al.
2014) e orpajgeHo ¢ 4YepBeHaTa JIMHUS, a B
ropuuss AC€CE€H BI'bJ, B CHBO, € IIOKa3aHO
| TeKy110To nokpurue ot SDSS.

4

. HST/SDSS |

DEC [deg]

RA [deg]
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DEC [deg]

42 F

418 F

12 11.8 11.6 1.4 11.2
RA [deg]

BaarogapHocTu

0.0

Lamutinatlnmt

®ur. 2 IIpocTpaHCTBEHO paslpeneneHne Ha 2
U3BECTHH KBa3apa (IUIBTHH TPUBI'BJIHUIM B
CUHBO U 4YepHO) M 19 kaHampaTu 3a KBazapu,
n30paHu Ha 0a3aTa Ha: TEXHUTE WH(pPaYEepPBEHU
U ONTUYHU LBeTOBEe (4 TUIBTHU YEPBEHU
KPBroBE) M TEXHUT PAANO W/WIH PEHTTEHOBHTE
notoru (17 3elleHM HAKJIOHEHH KPBCTOBE). 3a
¢boH e wu3NON3BaHa KapTa Ha IBJIHOTO
NOMIbIIAHE Ha (parMeHT OT Jucka Ha
ranaktukara M31 (Dalcanton et al. 2015).

Ta3u myOnuKamust € OChIIECTBEHA ¢ YyacTHYHa (puHAHCOBa mojakpena Ha qoroBop 80-10-123 ot
21.04.2017 r. — “NU3zcnensane Ha npomeHauBu 0oexkt oT CAO [lnana” kM ®HU na CV.
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O0mMHCKH KYJTYPHO-00pa3oBaTe/ieH HeHThP
wllianerapuym ¢ AO” — CmousH
/¢popmMH U 1eHOCTH 32 MONYJISIPU3MPAHE HA ACTPOHOMUYECKH 3HAHMS/

Mapusina XamKureHdaena
OKOLL ,,ITmanerapuym ¢ AO” — CmousiH

Hauajoro

[InanerapuymbT B rpag CmoiigH € oTKput Ha 6 centemMBpu 1975 rojauHa Kato pes3yiTar OT
yCWJINsTa HAa MHOTO MECTHHM XOpa W IpPOBEXJaHaTa B OHE3W TOAMHM MOJUTHKA Ha JbpXKaBaTa 3a
COLIMATHO-MKOHOMHYECKO M KYJITYpHO pa3Butue Ha CMoisH. B ronuHara Ha OTKpUBaHETO CH TOM € Hail-
rojieMuar IulaHeTapuyM Ha bankanute u uyerBbpTu B EBpoma. [lHec, 42 roauHM MO-KbCHO,
[Tnanerapuym - CMmonsH € oOpa3oBaTeiHa, HayyHa U KyJITypHa MHCTUTYLUS ¢ O€3CIOpeH aBTOPUTET U
NpU3HAHKUE Y HAC U 3] IPaHUlla, Hall-OoCeIaBaHuT IIJIaHETapUyM B CTpaHaTa, €Ha OT eMOJIeMHUTe Ha
rpaja, IpUBJIEKATEIEH TYPUCTUYECKH LIEHTBP.

Jo 2008 roquna HAOII — CMousiH (KakTo ce Hapuya TOraBa) € W3BbHYUYMWIMILHO eAarornyecko
yupexaenue B cuctemara Ha MOH, a cien ToBa craBa OOIIMHCKA CTPYKTypa — MbpBO OOIIMHCKO
npennpuatue, a mnpe3 mecen ¢eBpyapu 2017 romumnHa e mpenMeHyBaH B OOIIMHCKH KYJITYpHO-
oOpasoBaresieH eHTHP ,,l lTaneTapuym ¢ acTpoHOMUYEcKa oOcepBaTopus .

000 BaHe

OcHoBHOTO HsAcTO B [lnmanerapuyma e 3Be3gHarta 3ana c¢ guamersp 12,5 m u 130 mecta. B
[EHThpa M € MOHTHpAH ONTHUKO-MEXaHWYEH MPOEKIMOHEH amapaT THUM ,,KOCMUYECKH IMIaHeTapuyM
(RFP)”, mpomssenen B Kapnm Ilafic, Mena, Iepmanums. IlmaHerapuymbT pasmonara W ¢ Maika
acTpoHOMHYecKa 00cepBATOPHUsl, MO/ KyIloja Ha KOSITO € MOHTHpaH |5-cMm Teneckom-pediaexTop,
cucrema Kacerpen-Menwuckac. Teneckon-pediexrop Celestron, momen NEXSTAR 130 SLT u HIKOIIKO
MO-MaJKU JIOMbJBaT o00opyABaHEeTO Ha oOcepBaropusita. Ha acTpomiomaakara, B JBopa Ha
[Tnanerapuyma, ca HOCTaBEHH XOPU30HTAJIEH CITbHYEB YACOBHUK U YHUBEPCAJIEH THOMOH.

B uenrpanHoro d¢oaiie e excrnoHMpaHa TOCTOSHHAa H3/10k0a OT aBTOPCKM KapTHMHU Ha
¢antacTuyHa Tematuka. [lepuonudHo ce apaHKuUpaT U BpeMEHHHM TEMaTU4HHU H310k0Hu. BB QoaiieTo
ca MOHTHUpAaHH U JIBE CBEeTelIM Tala — MOJBIIKHA 3BE3/IHA KapTa U AuarpaMa Ha XepImmnpyHr-Pocen.

OCHOBHM J1€iHOCTH

[Tnanerapuym — CMOJISIH OCBINECTBSIBA CBOATA JSHHOCT B HSKOJKO Pa3IWYHU HaIpaBIEHUS,
KOWTO HENPEKHCHATO C€ paslIupsBaT U 000TaTsABaT, MPEABU JMHAMHUYHOTO PAa3BUTHE HA aCTPOHOMHUSITA
KaTo Hayka, KaKTO W MPOMEHSIIMTE Ce TOTPEOHOCTH W Harjacd Ha oOmiectBoro. JlHec ToW €
KOMITJIEKCEH IICHTHP, KOWTO 3a70BOJISIBA HE caMO O0O0pa3oBaTelIHA, HO W KYJITYpHH W Hay4YHH
MOTPeOHOCTH HAa HACEIIEHWETO OT CTpaHaTta M permoHa. ExeromHo ce mocemasa cpemxro ot 40 000
nmoceTuTenu. 3a m3MuHanuTe 42 roauHu TexHUAT Opoit e Ham 2 800 000. B 3Bezgnata 3ama ca
npeacraBenn nmoseue ot 47 000 mporpamu, a B oocepBaTopusita — 8§ 000 HaGrOACHMS.

[TnanetapuymbT B CMoutsiH € gacT oT 100-te Hanmonanau TypucTudecku 0OSKTH.
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Tonynapuzamopcka delnocm u Meponpusmus 6 cghepama na Kyaimypama

[MomynsipuzupaHero Ha 3HAHUSA IO AacTPOHOMHA, (PHU3UKA M JAPYTH MPHPOJHU HAYKH B
[Tnanerapuym — CMoJISiH ce peanu3upa moj pa3nuyau GopMu. TAXHOTO MHOrooOpasme ce ompesnesns OT
BB3MO)KHOCTHTE Ha TEXHHMYECKOTO 00OpY/IBaHE — MPOCKIIMOHHUS arapaTr B 3BE3/IHATA 3aJia, TEJIECKOIUTE B
o0cepBaTopHsATa, CHOPHKEHUATA Ha aCTPOILIONIAIKAaTa U Hal-BeUe MHUIIMATUBATA  TBOPUECKUTE ThPCEHUS
Ha LIEHS KOJIEKTHB.

Bcesika enHa ot opMuTe U ISHHOCTHTE € MOJYMHEHA Ha W3UCKBAHUATA 32 HAyYHA JIOCTOBEPHOCT U
JOCTBITHOCT, JIFOOOMUTHO M aTPaKTUBHO MOJHACSHE HA WHpopMarms. Ts TpsOBa 1a MPOBOKUPA BBIIPOCH U
JlaBa OTTOBOPH, JJa HOCH HOBY 3HAHUSI.

- JlekumoHHaTa padoTa B 3Be3lHATA 3aJla € CBbP3aHAa C IMPEJCTABIHETO HAa aCTPOHOMHUYECKU
Iporpamu, MHOJI3BaliKU JACMOHCTPAlTMOHHUTEC BB3MOXXHOCTU Ha alaparypara. KeMm HaACTOAIINA MOMECHT
[InanerapuymbT mpemiara mnoBeue oT 40 mnporpamu, nNpeAHA3HAUYEHHW 3a pa3lidyHa BB3PACT: OT
JpamMaTU3aluy 110 PUKA3KU 3a MAJIKM Jela, [0 JIEKIMH 3a CTYJICHTH 10 (PU3MKa, aCTPOHOMUSI U reorpadus.
Yact oT neknuuTe ca NOMyJIsIpHU — 0030pHU U TeMaTuuHU. Jpyru ca yueOHHM — Te ca pa3paboTeHu, 3a J1a
MOJIOMOTHAT y4eOHOTO ChABpPKAHHUE MO PA3IMYHU JUCHUIUIMHU. HSKOM OT MOMyJsipHUTE MpOorpaMu ca
NPEBE/ICHH Ha 6 YyK/IU €3MKa.

Bcenuku nporpamu, kouto ce npeagarar B [Inanerapuym — CMOIISIH ca aBTOPCKHU — JIEJI0 Ha €KUIa OT
CHELUAITNCTH.

[lepronnyno ce opraHu3upatr MyOJTHYHH JIEKIMH 10 aKTYaJIHU TEMU, KAKTO U CbBMECTHH IIPOSIBU C
Ipyru  actpoHomuueckn uHctuTtyuun — HAO «Poxen», karegpa «ActpoHomus» Ha CVY, apyru
IUTAHETAPUYMH OT CTpaHATa.

- HaGuoaeHust ¢ TejieCKoON — MOCPEIaT ce ¢ TOJIIM MHTEPEC OT MOCETUTENNTe — HaOIoAaBaT ce
peaTHu KOCMHUYECKH OOEKTH M MO TO3M HAYMH XOpaTa CTaBaT YYaCTHHUIM B TpOLlEca Ha ONO3HABaHE Ha
Bcenenara.

OO0sicHEeHMEeTO Ha CBIIHOCTTa Ha HaOMIofaBaHUTE OOEKTH M SIBIICHHMs pa3KpvBa HCTHHATa 3a
YCTPOMCTBOTO Ha CBETA, B KOWTO JKMBEEM, HETOBaTa TIO3HABAEMOCT U MSICTOTO HU B Oe3kpaiinus Kocmoc

- Becequre BbB ¢oaiiero Ha [naneTapuyma 1ombiBaT, 000raTsBaT U OTrOBapsAT Ha MOTPEOHOCTTA
OT TOBeYe 3HAHUS W HHPOPMHUPAHOCT y JIOOONMTHHS, MHTEpECyBalus ce IoceTtures. Te npaBar u
BB3MOXKHOCT 32 IPSK, HehopMasleH KOHTAKT ChC CIELHMATUCT — (PM3UK WM ACTPOHOM. IIpoBokupan
OT JIEKLUATA B 3B€3/IHAaTa 3ajla WIM HaOJIOJCHUETO, MOCETUTEISIT MOXKE Jla MOJIydd OTTOBOPU Ha MHOTO
JOIIBJIHUTEIIHA BBIIPOCH, 4YpE3 pasroBOpU [0 MOABMKHATA 3Be3JHa Kapra M Jluarpamara Ha
XepummnpyHr-Pncen

- IlepuoagnyHH TeMATHYHU M3J105K0M JaBaT aKTyallHa acTpoHOMHYecKa HHGpopmaimsa. OcobeHo
MHTEpeceH € MH(POPMAIMOHHMAT KbT 3a aKTUBHOCTTa Ha CIBHIETO - 3apUCOBKM Ha CITbHYEBM TETHA,
rpapukn u guarpamu, KpacuBw Qotorpaduu Ha QoTtocdepara, HaNpaBEHW C TEIECKONHUTE Ha
oOcepBaTopusTa.

-Ha acTpoIjomaaKkara c€ U3HacsiIT GCCCI[I/I 3a CJIbHYCBUTC YaCOBHUIIN U U3MCPBAHETO HAa BPEMETO
C TiX. I/I3B’LpIHBaT CC NIPAKTUYCCKHU YIIPAKHCHUA.
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- B mocneguute TpH TrOAWHU, OCBCH 3a MJIAJICKUTEC OT aCTPOHOMUYICCKUA KJ'IY6 KBbM HJ'IaHeTapI/IyMa,
C€ opraHusupar JJ€THU KypCcoBe U HaﬁJ’llOIlaTeJIHH CEKCIeIUIMHU 3a JICa U Bb3paCTHHU, KOUTO IPEIU TOBA
HEC Ca CC 3aHMMaBaJIM C ACTPOHOMM U Ca OT LisJiIaTa CTpaHa, a HE CaMO OT CMoIIsH.

- B penoBHO opraHu3upaHuTe AHU HA OTBOPEHU BPATH, [IOCETUTENUTE OT IPaja U CTpaHaTta uMaT
0e3IUIaTeH TOCTHIT 10 BCHYKH Mpe/jiaranu (GOpMH.

- [Inanerapuym — CMOJISIH KaTO KyJTYpPeH HeHTbP

®oaitero u 3anmure Ha I[lmanerapumyma ce moi3BaT 3a KOHIIEPTH, TOCTYBAalllM HW3JI0XKOWM Ha
00pa3oBaTesTHH, HAYYHU U KYJITYPHH MHCTUTYILIMM OT CTpaHaTa M rpajia, Mpe/CTaBsiHe Ha KHUTH U (DUIMHU,
CBbBMECTHM WHHMUMATUBH C uutanuima ot CmonsH, PecypcHusi nentsp, PermonamHoTo ympaBieHue 1o
oOpazoBanue — CMOJISH.

Yuebna oevinocm — Ilnanemapuymom 6 nomowy Ha 0eya ¢ u3sa6eH UHmMepec KoM acmpoHOMUS

Berpeku mpomeHeHHs CTaTyT Ha HHCTUTyHuWsiTa B mocneqdute 10 romunu, ToBa € cepa Ha
JCWHOCT, KOSITO OCTaBa C OCOOEHa BaXKHOCT 3a crenuaiauctute B [lmanerapuyma. [IpombipkaBar aa
(GYHKIMOHUPAT KPBKOLM, IIKOJM M TBOPUYSCKM KOJICKTHBH. BCHYKM 3aHUMaHus B Te3d (GoOpMH ca
Oes3IIaTHH.

- Kpbikouy u KoM — TIOYTH YCIIOPETHO ChC Ch3aBaHeTo Ha [lmanerapuyma Tyk € chopMupan u
JieiicTBa U 10 mHeC Mutafexku acTpoHoOMuYeckd Kiry0 ,,CoTuc”, KOWTO oOenuHsIBa Jerna M MIIaJeKd OT
BCHYKH BB3PACTH C M3SIBEH MHTEpEC B 001acTTa Ha acTpoHoMuATa. PaboTh ce mo choOpa3eHn ¢ Bh3pacTTa
nporpamu. OCBEH 3HaHHUATA, KOUTO YCBOSIBAT, KPBHKOYHMIIMTE B [lmaHerapuyma pa3BUBAT yMEHHS 3a
camocTosiTelTHa paboTa, 3a ThpceHe Ha HaydHa mH(popmanus B MHTepHeTr, 3a 06paboTka u odopMsHe Ha
HaAOJIIOAATEIHU TaHHM, 32 TIPEJICTABsIHE Ha MMOJTyYeHHUTE Pe3yJITaTh C MIOMOIIITa Ha KOMITFOTEPHU TIPOTPaMU
NHtepHer.

Ha cpegHomkonmuTe, 3aBbPIIIN YCIIEIIHO JBYTOJUIIHUSA Kypc Ha OOy4YeHHE W TPEICTABUIIN
CaMOCTOSITEITHA pa3pad0TKa Ha MEXITyHApOTHO WM HAIMOHAJIHO HUBO, Ce M3/1aBa «/lumiom 3a acTpoHOM-
moouTe». KbM HaCTOSIIMA MOMEHT UMa MPHUCHICHN 96 TaKWBa AUTIOMHU.

- HaG/monaTesiHu ekcneMMM — JIETHH JIArep-1IKOJIM — 33 YUEHUIIUTE OT HaYaJIeH U CPEleH KypC
ce npoBexxaar B Ilmanerapuyma, 3a TUMHa3ualieH Kypc — Ha Teputopusita Ha HAO ,Poxen”. ToBa e
BpPEMETO, KOraTo YYEHHIIUTE IMpUIaraT Ha MpakTHKa HAy4eHOTO Npe3 TOJMHAaTa U Pa3BUBAT YMEHUS 3a
caMmocCTosATeNTHa HaOMIoaTeHa M W3CIIeIoBaTeNicka pabora. YCBOSBAT ce METOAMKHM 3a HAONIOJEHHE Ha
Pa3IUYHU ACTPOHOMHUYECKH sIBJICHUS U 00ekTu — CibHIE, MeTeopu, KoMeTu U jp. CperHOIIKOIIITE
aKTMBHO C€ 3aHUMaBaT U ¢ actpodoTorpadusi, riaenar GUiIMA Ha aCTPOHOMHMYECKA TeMaTHKa, MOCIeABAHU
OT JMCKYCHH, CITyIIAT JIEKITUH HA Pa3INdHA TEMHU OT acTpoHOMUTE - ipodecnonanuctd B HAO ,,Poxxen”.

- TBoOpUYecKH KOJIEKTHBHU M YYACTHS B KOHKYPCU M OJJMMIHUAAU — €KEr0THO PaOOTIT pa3niHu
TEMAaTUYHHU IIKOJIA U TBOPYECKH KOJIeKTUBHU — ,,CirbHIIE”, ,,Mankute Tena B CrpHuUeBaTa cucrema’”, ,,CBEThT
Ha ranaktukute”’, ,,CTpannute o0ekTH BHB Bcenenara” u ap. B Tsax mmagexwurte pa3BUBaT yMEHHS 3a
camMocCTosiITelTHa paboTa W padoTa B €KHI, 3a 00padOTKa W aHAIM3 Ha EKCIIEPUMEHTAJeH MaTepua, 3a
ojopMmsiHE Ha M3BOAM W TMPEACTaBSIHETO WM, H3MOJI3BAliKM CHBPEMEHHHM MeTonu (Tpe3eHTaluH, yeo-
CTpaHWIM, MYJITHUMEIUWHU TPOMYKTH, aHUManuu W ap. enemeHtd Ha WKT). Ydenurnure ydactBar B
Hanponannara onumnuazna mno actpoHomus, B Haumonamnu koHdepeHumu 1o (usuka U €KOJIOTHs, B
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MeXayHapoHH M HAIMOHAHK KOHKYPCH TI0 aCTPOHOMHSI B MHTEPHET — TEYENST MPU30BH MecTa B
pa3nmuuHK KOHKypcu - ,JloBum Ha HeOecHu chkposuina’, ,,KocMOChT — Hacrosiie W Objemie 3a
YOBEYECTBOTO™ U JPYTH.

Hscneoosamencka oetirocm

N3cnenoBatenckara JEHHOCT € B 3aBUCHMOCT OT HajqudHaTta MatepuainHa 6asza. [Toseue ot 30
TOOUHU TYK C€ HU3BBPIIBA E€XKETHEBEH CIbHUEB mnaTpyn. llmanetapmymbT paboTH aKTUBHO H IO
BU3YAIIHOTO U (oTOrpadMuHO JOKYyMEHTHPAHE Ha JIYHHHU U CI'bHUEBU 3aThbMHEHHUS, [TACAKU Ha TUIAHETH,
IpeMHUHaBaHe Ha KOMETH u Ipyru UHTEPECHU aCTPOHOMHYECKU SIBIICHUSL.

Cn0paH e 3HauuTeNieH Opoi apxuBHHU Matepuain. Crnenuanucture rnpu [nanerapuyma n3ydaBat
ACTPOHOMHYECKHTE NPEJCTaBH HA Bb3PACTHOTO HaceJIeHue oT Poonckus pernox.

[To Bpeme Ha cBoero moBeue OT 40-romuimHO chiiectByBaHe IlmanerapuymbT B CMONSH ce
YTBBPAM ChC CBOS CIICIU(HUYEH CTHJI Ha pabdoTa W CIieYead NpHU3HAHKWE y Hac U B uykOuHa. Karo ce
3ara3BaT OCHOBHUTE MPUOPHUTETH B pabOTa, HOBUAT CTATYT IIC JIaJle OIle Bh3MOKHOCTHU 3a Pa3IIUpSIBaHE
W pasHOOOpa3sBaHE Ha JCHHOCTTAa My M CBHTPYJAHMYECTBO C HMHCTUTYLUH OT pasiudHu chepu Ha
00I1IeCTBEHNS KUBOT.

41



IlnanerapuymsT B Pernonasien npupoaonayues myseu-Ilinosaus

Kamen Kozapes, Orusn Togopos
Perunonanen npupononayues mysei-Ilnosaus

Jururanuuar miaHetapuyM B PervonanHus npupoioHayyeH mysel B [lnoBnus oTBaps Bparu npe3 2015
r. EIWH OT mbpBUTE TUTHUTANHU TUIAHETAPUYMU B Bbiarapus, 1 e IMHCTBEHUST U3MONI3BAIl cOhTyepHaTa
cuctema Digistar 5, Tol npeyiara HEHaJIMHHATO TTPSKHUBSIBAHE ChC CBOMTE YBIICKATEIIHHU IOy MTPOTPAMH
3a kocMoca u mpupomata. Ilpe3 2017 1. mnaHeTapuyMbT Oerie OOHOBEH C BB3MOXKHOCT 3a
npoxektupane Ha 3D moy mporpamu, mepBUAT TakbB B bharapus. [lpeactaBsame kpaTtka uctopus 3a
Ch3/IaBAaHETO HA TUTAHETApUyMa, HETOBUTE BBH3MOXKHOCTH, KAaKTO W Pa3BUTHETO Ha PermoHamHus
MpUpOFOHay4YeH My3el B [ITOBIMB KaTo €IHO OT OCHOBHUTE MecTa B I0Ha bbiarapus 3a mocThI 10
OMOJOTUYHOTO pa3HOOOpa3ue Ha MPHUpPOJATa B HAllaTa CTpaHa M IO CBETAa, KAKTO W JO Marusra Ha
Kocwmoca.
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Hedopmannoro odpa3oBanue no acrpoHomusi B OOIIMHCKH HEHTHP 32
U3BBbHYYHWJINIIHH TeifHOCTH

WBo JxokuH, qupekTop Ha OONIMHCKH NEHTHD 332 U3BBHYUWIUIIHU ICHHOCTH U 3aHUMAaHUS 110
uHTepecH c. baiikan, odomuHa J{omna Murpomonws, oonact [Inesen
e-mail:ivo_jokin@abv.bg

Pe3ome: B nokiaza e npencTaBeH HaTPYyMaHUs OMUT B HE(OPMATHOTO 00pa30BaHUE TI0 ACTPOHOMUS
B KOHCTPYKTHUBHCTKA Cpella, pealu3upaHy PerHOHAIHU U HAI[MOHAJIHH MPOSIBH, KAKTO U C YUHUTENH,
nocernrasany 0azara Ha OOIIMHCKY LEHTHP 32 U3BBHYUYHIHUIIHU JAEHHOCTU ChC CBOUTE YUEHUIIH —
«3€JICHN y4YWJIUILay, JIETHU HAy4YHU Jarepu, ceMuHapu U pabotHu cpemu. CroaeneHu ca aodpu
IIPAKTUKY 32 NOMYJISIPU3NPAHE HA aCTPOHOMMSITA KaTO HayKa, U3KYCTBO U KYJTypa.

KawuyoBn aymm: HedopmamHOo 00pa3oBaHUE, W3BBHYUYWIHUIIHU JCHHOCTH, KOHCTPYKTHBHUCTKA
cpena, MoMyJIsipU3upaHe Ha aCTPOHOMUSITA

VBox

N3Becren e (daxra, ue B 1msu1a EBpona mprobimaBaHeTo HA YUEHHUIIUTE KbM JEHWHOCTH CBBP3aHU C
HayKaTa ¥ MO — CIELUHUATIHO C aCTPOHOMHMSTA KAaKTO B KJacHaTa CTas, Taka M U3BbH Hesl cpelia
ornpejeneHu TpyAHOCTH. Hanuie e moHmwkaBaHe Ha MOTHBAIMATa KaKTO Ha YYEHHULUTE, Taka U Ha
YUYUTENUTE. YUEHULIUTE CE€ HYXKJIAAT OT YMEHHMS UM KOMIETEHTHOCTHU, KOUTO Ja UM IOMOTHAT B
JUHAMHYHO TPOMEHSIIIUS CE CBSAT, 1a MUCIISIT TBOPUECKU U Ja ObAAaT KPeaTUBHU. YUUTEINUTE OT CBOS
CTpaHa — OT Bb3MOKHOCTH 32 y4aCTUE B MPOCKTHU JCHHOCTH U MOXE OM OT MajKO BIbXHOBEHHUE U
MOTHBAIHSL.

OOpazoBaTenHO - BB3MHTATENHATa padoTa 4Ype3 U3BbHYUWIWIIHM JCWHOCTH M YydYacTHE B
U3CIIEI0BATEIICKU MPOEKTH, JaBa Bb3MOXKHOCT Jla c€ MPUIOOUAT Te3H YMEHUS U KOMIETEHTHOCTH U
Taka Jja ce JOCTUTHAT MEXIYNPEIMETHUTE CTAHAAPTH B 00OPa30BAHUETO U MO-CICIUATHO IEITUTE U
3a/la4iTe Ha 00y4YEHUEeTO Mo (PU3UKa U ACTPOHOMUS B CPETHOTO YUUIIHILIE.

10-To r06uneiino Actpo naptu baiikan 2014
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Ha 9 u 10 maii ce nmposene 10-to robmneitno “ACTPO I[MTAPTU BAMKAJL” mon MaTpoHa)ka Ha
MUHHCTBpPa Ha OOpa30BaHMETO M HaykKaTa M KMeTra Ha oOmwmua JlomHa Mwutpononus r-xa Iloms
IloHoBCKa.

3a mectu NObT € BKIOYEeHO B HanmoHanmHus kajleHaap 3a W3BBHYUYWIMIIHM JEMHOCTH Ha
MuHHCTEpCTBO HAa 00pa30BaHMETO U HayKaTa 3a yueOHara 2013/2014 r.

Opranm3atopu ca MOH, Hammonanen aopen Ha aemnata (HJ/), PUO Ilnesen, O6mmua JlomHa
Murtpornonust U acTpo Ki1y0 npu OOIIMHCKY EHTHP 32 U3BbHYUYWIUIIHU JSHHOCTH U 3aHUMaHU 10
HUHTEpecH - ¢. balikan.

IposiBata ce puHaHcupa oT obmuna Jonxa Mutpononus, npoekt TF2-2014! na Mexynapoanus
ActpoHomuuecku cbio3 — Teneckonu (Galileoscope) 3a ydacTBammre y4midia Ha CTOMHOCT 950
eBpo, MOH u H/IJI-2 6unoxbia 3a HaOdIr0AaTEIHUTE cecu Ha AcTpo mapTt Ha croiHoct 100 nB.,
JApUTEIIH.

IMapTabopu: Chio3 Ha actpoHoMuTe B bbarapus, karenpa ActpoHomusi, CopUiCKH YHUBEPCUTET,
Odusnuecku ¢akynrer, MUactutyT 1o acrponomusi nmpu BAH, MaCcTUTYT 10 enekTponuka npu BAH,
Actponomuuecka aconuanus — Codust (AAC)

MexayHapoaHu mnapTHbopu: MexayHapoaeH actpoHomudecku cbio3 (IAU), EBpomeiicka
aconuaius 3a actpoHomudecko oopazosanne (EAAE), GTTP — Galileo Teachers Training Program,
EU — UNIVERSE AWARENESS.

YuyacTHHIM OsiXa: y4uTeNnu M0 (PU3MKa U aCTPOHOMHUS OT OOIIMHCKUTE YUWIMIA HA TEPUTOPHITA
Ha obmuua Jlomna Mutpomonus u ot crpaHata- Codus, Ilpasen, Pyce, ['abpoBo, Benunrpan,
Krocrennun, Tposin, Bepiien, Pasrpan, Teprosumie, Cunuctpa, Ilnesen, npod. Koctun bangea u
npod. Anuna bannea u mokropantu ot yHUBepcuteTa B KpaiioBa, PPymbHus u r-0 Apud banpnm -
Hai. koopauHatop UNAWE, PTyprwus, ydeHunu, KjiacMpaHd Ha OOJacTHH, HALMOHAIHU U
MEXIYHapOAHHU OJUMIIMAIN 110 ACTPOHOMHUS M TaKHMBa, KOMTO TEIbpBa IL€ CE JOKOCHAT 10 Haii-
KpacuBaTa M JpeBHA HayKa - ACTPOHOMMUSITA.

I'maBaa Tema Ha Acrtponmaprum baiikan 2014 Oeme -“Bcenenara B Hamero
yuujume”.opranusupana crnenuanHa GTTP cecus (Workshop) 3a yuurenure u BpbhuBaHe Ha
ceprudukar “T"amuneo yuuren” ot ['amuneo nocinanuka 3a beirapus Mo J[>KOKWH.

Kwmera Ha obmuHa Jlonna Mutponosnus r-a LloHoBcka, mogHece NPUBETCTBUE KbM YYAaCTHULUTE U
rOCTUTE, KaTo Moa4YepTa 0coOEHaTa 3arpMKEHOCT Ha OOIIMHATa 3a 00pa30BaTEJIHUTE MHUIIMATUBU
HACOYEHU KbM YUYCHMLM U YUYUTEIH, U3Ka3a OJaroJapHOCT HAa BCHUYKH, MOJIKPEISsIM MHULMATUBATA
OT HEMHOTO CTapTUpaHE M BPbUM IIAKeT Ha obmmuHa JlonHa Murtpononus ¢ rpaMoTa 3a 0COOEHU
3aciIyrd KbM MposiBaTa npe3 u3MuHanute ronuHu Ha BAH, c¢bio3 Ha actpoHomuTte B bearapus, Cbro3
Ha ¢usunure, CY, @usmyeckn Qakynrer, r-ka Emwmmus Huxonosa, cT.ekcrept, oTaen
“Texn.sepuduxanusa” npu ['maBHa nupekuus “COMOIT”, MOH u Ha rocture or PymbHUSA U
Typuns.

Hauvanuukber Ha PO I[lneseH, r-xa AnbGena ToTeBa mpHBEeTCTBAa YYaCTHUIMTE KAaTO MM IOXKesa
MHOT'0 yCHEXU M TBOPUECTBO B OOYUEHMETO IO NMPUPOAHM HAYKU M BPbUM I'PAMOTU 3a MPUHOC U
MOYETHHS 3HAK “ACTpo mapTu’ Ha YUUTEIUTE.

Hupexropst Ha OLUIU/I3U -0 UBO [[’KOKMH BpBHYM CIEHHANICH IJIAKEeT “ACTpo mapTu’ 3a 0COOCHU
3aCIyrd Ha JIGKTOpH, MOANOMAarajld MHULIMAaTHBaTa npe3 Te3u 10 roauHu M Ha ACTpOHOMHYECKA
Acommanus Codust 3a 20 TOTUITHAST UM IOOUIICH.

ITporpamara nmpoabIKU ¢ yBIeKaTenHaTa jJekius Ha EBa boxxypoBa 3a reHnanHus yueH 1 acTpOHOM
INanuneo 'anuneit BbB Bpb3Ka ¢ 450 OT pOXKAECHUETO MY .

Cnen xade naysara 3amoyHa paOOTHIIHHIIATA 3a TEJIECKONU. Besko yuunuine mosiydu Tejaeckona Ha
lNanuneii-Galileoscope 1 yuuTenu M yuyeHUIM 3a€HO ce MpeBbIulaThxa B [anuieil kato criaobuxa
ypena.JlupektopbsT Ha obcepBaropusita B Cuimctpa, r-ka Mapiena ['ocnonuHoBa Oe moJaroTsuiia
MHTEpEecHa 3a0aBHO-MIpaKTUUECKa 3a/1a4a “AcTpo COJIHUYKA .
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Ha xpwrimata maca “Yuutenu 3a yuwmrenu’ B KOH(QEpPEHTHATa 3aja Ha OOIIMHCKHS IICHTHP TIO
Tpaaulus ce oOMeHHxa 100pu MPAaKTHKHU U Ce MPEACTaBUXa MOJIE3HU U UHTEPECHU MPOEKTH, B KOUTO
YYUTEIIUTE MOTaT J1a y4acTBarT.

[Iporpamara mpoabkM Ha Tepacara Ha NpucTaHuuiHUS Komiuiekc “Tlon 3Bezgute Ha baiikan”,
KbETO Oe oTKpHTa n310x0a “35 rogunu ot nojiera Ha ['eopru MBanos” u “U3rpesu u 3ane3n” Ha -
p Janmen HerpoB. Bcekn y4acTHUK TOJMy4YHM CHMMKa ChC CIEIMaJeH aBTOrpad OT HAIIUS ITbPBH
KOCMOHABT. Beuepra nmpoabsmku ¢ IMpencTaBsHe Ha 3aejaTa 3 MACTO B KOHKypca Ha MapcuaHCKO
obmiectBo Tr-ka Maprapura YamanoBa, moemara ‘“Mapcuancko aere”.CreaBaxa IIeCHH B
U3IbJIHEHHE Ha My3ukaiaHa Gopmanus “Pamunus YamanoBu”, mHpeAcTaBsHE Ha Mporpamara
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“CenecTus” MO acTpoHOMHs oT mom.a-p Oner Mopnaxos, mpesentanmsta “HeGe 3a Bcuuku” Ha
I'eopru Jlates, neitHocTuTe 1o actpoHomus B Kpaiioa u Typuus ot rocture.

Habmonarennara nporpama ce ocbiectBd oT AAC u konerute ot PympHus. Benpeku o6magHoTO
BpeMe, y4acTHUIUTE ycmsixa na HaOmoaasar JlyHata u 3a Mainko Mapc, KakTo U Cb3BE3JUETO
lonsima Meuka. Bedepra 3aBBpIIM ¢ KOKTEHI OT UMETO Ha KMETa Ha OOIIMHATA, KJIeTBa HA MIIaUs
aCTPOHOM M acTpO BUKTOpHHA, MoAroTBeHa oT EBa boxyposa.

Ha Bropusi neH yuyacTHuiuTe HaOJroJaBaxa BOJAOIUIABAIIM M BOJIOJIOOMBM NTHULM M CJIEJ TOBA
3aloYyHa IIEpEeMOHMSTa MO BpbuBaHe Ha cepTtuduxaru 3a ydactue ot r1-H Ilersp Ilerpos,
npencenaten Ha OOmmHCKH cbBeT JJomHa Mutpomnonust 1 cepTUHKAT 3a JIFOOUTET aCTPOHOM OT T-
xa bopsna bonueBa, AAC. Bcuuku momyunxa moaapbild, OCUTYPEHH OT KMeTa Ha OOIuHaTa U
naptHsopute. Crea TpaAulMOHHATa OOIa CHUMKA Ce OTI'BTYBa 3a JPEBHO PUMCKHUS rpaj Yimus
Eckyc u mpenn cOoryBaHe BCUYKHM CH TIOJKeJaxa 10 HOBU cpemu Ha Actpo maptu 2015.

CBeroBHATa ceIMHIIA HA KOCMOCa

CBeToBHaTa ceAMHIla HA KOCMoOca ce mpoBexknaa exeromHo ot 4 g0 10 oxtomBpu.OOsiBeHa € 3a
nepBHu 6T 1pe3 1999 r. ot OOH. Ilpes Ta3u cenMuia B LEIUs CBAT CE OPraHU3UpAT Pa3IU4HU
NeHHOCTH U 0Opa3zoBaTeslHu mporpamu 3a Kocmoca U B 4aCTHOCT 3a T€3U MOCTHXKEHHS, KOUTO UMaT
OTHOIIICHHE KbM MO00psIBaHE )KMBOTA HAa XOpaTa Ha IJIaHeTaTa 3eMs.

OOLIMHCKM LEHThP 3a M3BBHKIACHU ACWHOCTUM M 3aHMMaHMs IO MHTepecu-c. baiikan cbiio ce
BKIIIOYM B TposiBUTe. B yuwimmara Ha Teputopuara Ha OOmuHa [onra Murpomnonus ce
OpraHusupaxa MpoXeKIHH Ha oOpa3zoBaTeaHH (UIMHU Ha KOCMUYECKa TeMaTuka. M3mnon3Banu Osxa
¢unmu, npenocraBenu ot EBporeiicka kocMudecka arennusi /ESA/, cnenuanHo mpeaHa3HAYEeHH 3a
YYECHHUIIH.

YecTBaHETO ce MpeBbpHA B MATbK MPAa3HUK 3a BCSIKO yumiuine. Ha BCHUku yueHUIM 0sxa noJapeHu
u3naHud Ha AcTtpoHomuuecka acouuanus Codus-BecTHUK «Teneckom», AapeHH OT TJIaBHHUAT
penakTop r-xa bopsiHa boHueBa ¢ MHTepeCHH CTaTUU MO aCTPOHOMHUS U KOCMOHABTHKA.

Yyenunure or OY «CB.CB.Kupun u Metonunit» c. 'oppa Mutpononusi noJ pbKOBOACTBOTO Ha
CBOWTE yYUTENN OsXa MOJATOTBHIIM U M3JI0K0a OT PUCYHKH Ha TeMa «KOoCMOCHT M YOBEKBT», KOUTO
0s1Xa M3JI0’)KEHU B KOPUJOPHUTE HA YUUIIMILETO.

Ho mnaii-unTepecen Oe Mpa3sHUKBT 3a Hal-MalKWTe-ydeHHIUTe OT HadaneH etarm. C Tiax Oe
cUMyJIupaH moneT 1o JlyHata c TpucTeneHHa pakera OT KapToH. Jlemata camu u3paboTuxa U
OLIBeTMXa MaKeTHTe Ha IulaHerara 3ems, JlyHara m camara pakera, a QHIMBT 32 KOCMHYECKHUTE
COBAJIKM ITPEIU3BUKA CWJIHA EMOLIMM U OCTaBH TPAWHM BIICUATIICHUS.

[IpoektsT MoonBounce - JIyHeH OTCKOK
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Pucynkn Ha ydeHuru oT actpokiy6a mpu OOMMHCKH IEHTHP 32 WU3BBHYUIIUIIHH ICHHOCTH U
3aaumanus no uHTepecu /OLIU/3N/ B c. baitkan u MI' “T'eo Munes” IlneBen 0sixa M3npaTteHu C
paauoTteneckon a0 JlyHaTta u ciex ToBa OTHOBO C€ BbpHaxa Ha 3eMsTa.

[IpoekTsT ce kazBa MoonBounce u ce peann3upa oT paguoactponoMa [lanuena ne [laonuc u exun
oT paaunonroduTenu ot paauoreneckona Dwingeloo B Xonanaus. Te ca ch3many HauMH Ja U3MpaInaT
n3zo0paxenus a0 Jlynara u o6paTHO, KaTo MPOEKTa BKIIIOUBAILE YUMIHILA OT 11 cBT. Kammanusta
craptupa npe3 Mecen anpui 2012 r. kato 10 15 pucyHnkure TpsoBaie aa Ob1aT U3NPATCHU Ha caifTa
Ha cropranmsaropure Galileo Teacher Training Program (GTTP)?.

Jlo 25 umare eran Ha OHJIAMH TIacyBaHe 3a MOAOOp Ha PUCYHKHTE, KOWTO J1a ObAaT U3NpaTeHH 10
JlyHnara.

ITpe3 mecen anpui, ydyeHunu ot kiy0 “Mman acrponom™ npu MI Ilnesen ¢ pproBoguren Harama
MunkoBa, padoremu 1o npoekT YCIIEX na MOMH 3a u3BbHKJIACHUTE EWHOCTH Osixa Ha yueOeH
narep B 6a3ara Ha OOLIMHCKHS IIEHTHP W MMaxa BB3MOXKHOCTTA Ja Y4acTBaT B TO3M YHUKAaJICH
IIPOEKT.

Temara Ha mpoekTa Oe CBBp3aHa ChC 3JATHUTE IJIOYM, M3CTPENISHU Ype3 KOCMUYECKUTE araparu
Bosmxsp 1 1 2 ipe3 1977 1.

B arenuero mo >kMBOIUC, YIEHULIUTE NPECH3a0Xa B KAPTUHU OCHOBHUTE AKLIEHTU B 3aIIUCUTE Ha
mounte - ¢aopara u (ayHara Ha rIaHerata 3ems, usriea Ha 3emsara or KocMmoca, BUAMMHUTE
Chb3Be3AMA M pa3dupa ce kocMuueckara Ponoma ruranumHa -oGcepBaropusita Ha BpbX PokeH u
HapoHaTta neBuia Bans bankancka, umiito riac “netu” B KocMmoca Ha 60paa Ha Bosimkep.

B pesynrar Ha riacyBaHero Osixa u30paHu 16 pUCYHKHM OT LM CBAT, Karo 2 OT TAX ca Ha
yuenunute [lenuna MBosa n JJumutpuna Crandesa / Jlunmus HuxkomaeBa ot MI™ 1 4 Ha y4eHUIM OT
baiikan - JlecucnaBa  XpucroBa, Jlwimsa  AnkoBa, Mapusn I'eoprues u Ilons

Jlo Jlynara 06sxa usnpateHu pucyHkure Ha JlecucmaBa XpucroBa “OOcepBaropusita Ha PoxxeH” u
“Kocmuueckus riac Ha Bans bankancka” Ha Jlunus AnkoBa.
[Ipencrou uznpamanero 10 JlyHata u Ha OCTaHAJIUTE PUCYHKU
BUISHY Ha caiita Ha GTTP?

3, a camMuTe PUCYHKM MOraT ja 0baaT

Hab6monenue na komerara PanSTARSS BB BpBb3ka ¢ 23 mapt — “YUachT Ha 3emsara”

Yyenunu ot actpo kiay6 npu OOIIMHCKM LEHTHP 3a U3BbHYUMJIMIIHU JEWHOCTH M 3aHHMaHUS T10
uHTepecu c. baiikan ¢ pproBoguTen MBo J>KOKMH BKIIOUYMXA B OUIIMATHATA IpOrpaMa Ha OOIIHHA
Jomna Mutpononus 3a otoens3Bane Ha 23 mapT — YackT Ha 3emsaTa W HaOIIOJEHUE HA KOMETaTa
PanSTARSS. 3a crbkaneHue XKUTEIUTE U TOCTUTE Ha C. balikam He Mokaxa Ja HaOJto/1aBaT TOBa
MPEKPACHO CHOUTHE, MOPaAH MOSIBUIaTa c€ 00JAYHOCT, HO YCIIsIXa J1a HaOJII01aBaT Mpe3 mnejieHaTra oT
obnamwm Jlynara.

Cooutnero 3anmouyna To4Ho B 20, 30 4. ¢ yBO/IHA JICKITUS 32 €KOJOTUYHUTE MPOOJIeMH Ha TIJIaHETaTa,
BuzcopmIM 0T MexayHapoIHaTa KocMHUYecKka ctaHims “3emsara oT Kocmoca” u komerure.
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IIpa3nuka npoawsmku ¢ “TaHIlyBaM ChC CBETJIMHA - TAHIIOBO CBETJIMHHO IIOY ChC CBEILU U JIA3EPHU
JbuUd. YUEHUIM U MIIAAEKHU IpeJCTaBUXa TAHIOB CIEKTAKbI Ha ()OHA HA My3HMKa OT CIOUTaTa
“Hectunapka”.

U3noxo6a “Ot 3emsra no Beenenara”

HetnocTuTe Mo moBoA MexayHapoHaTa roJliHa Ha aCTPOHOMHMITA Os1Xa yCIHENTHO MPOABIIKEHU U
npe3 2010 r moa motoTo “U cnex roguHaTa Ha ACTPOHOMUSATA MUCHUSATA MTPOIbIKABA .

B Ta3u Bpb3Ka ChC ChACHCTBUETO HAa KMETa Ha oOLIMHATa Oe eKcroHupaHa u3noxobata “Ot 3emsra
no Bceenenara” B kopunopure Ha crpajgata Ha O6muna Jlomaa Mutpononust ot 19 mait o 28 maii
2010 r. Uznmoxbara Oe mroOe3HO mpemocTaBeHa OT AcTpoHOMHYecka acormarus Codus u e
nocetuna HJIK Codus, u mHOTO TpajoBe B cTpaHara.

Excriosunusita BritouBame Haa 150 CHUMKM Ha KOCMUYECKH OOEKTH HAIPaBEHW C MOMOIITA HA
ChBpEeMEHHUTE Teneckonu Ha 3emsaTa u Kocmoca.

[To TO3W HAYWMH TpaXKTaHWU, CIYKUTCIH, YUYUTSIIM W YUYCHHIIM W TOCTH Ha OOIIMHATA WMaxa
BB3MOXHOCTTA J1a U3KUBEAT €IHO He3a0paBUMO BH3yallHO MBTEIIECTBUE CPell HEOOsSTHATa KpacoTa
Ha Bcenenara.

Hammonanen cemunap no npoekt SPACE AWARENESS (Magopmupanoct 3a Kocmoca)

“Hamara npekpacHa Bcenena” 6e TemaTta Ha nmpoBeneHus Ha 21 anpun B 3aya “I'ena Jlumutposa”,
Pernonanna 6ubnmnotexa “Xpucto Cmupnencku”, rp. [lnesen Hannonanen cemuHap ¢ yuurenu no
NPUPOIHHA HAYKU MO MPOEKT 3a KOCMHYECKH TEXHOJOTHH, PECYPCH W KBATU(HUKAIMSA HA YUUTEIH
SPACE AWARENESS (Mu¢popmupanoct 3a Kocmoca).

Oo6mmaa lomaa Mutpononusi, OGIIMHCKH IEHTHP 32 U3BBHYUIIUIIHU JACHHOCTH M 3aHUMAHHUS 110
HHTEpeCH, C. balikan e koopauHartop 3a bearapus.

Opranuzaropu: O6mmHa J{omra Mutpormonust/OOIMHCKY IEHTHP 32 U3BBHYUMIUINHN JEHHOCTH U
3aHUMAaHUs 110 UHTEpecH, ¢. baiikan, Pernonanno ynpasienne Ha oOpazoBanueTo [leBeH u karempa
Actponomusi, @uzuuecku paxynter Ha CY Knument Oxpuacku

IMapTubopu:, baceilinoBa nupekuus JlyHaBcku pailoH, PerrmoHasiHa WMHCHEKIUA MO OMa3BaHE Ha
okojHaTa cpena u Boaute IlneBen, Hanpasnenue “llpupona” Ha PernonaneH ncropuuecku Mysei
[TneBen u Coro3 Ha pusunure B boarapus, ko [1neBen

Ha oTkpuBaHeTo mpuchcTBaxa r-H I'eopru Momues, 3am.kmer Ha oOmmua Jlonsa Murpomomus,
ctr.exkcriept [THE npu PYO IlneBen Kats TpudonoBa, kakTo U MpenCcTaBUTEIN HA TMApTHHOPCKHUTE
OpraHM3aIiy.

Cemunapa 0e¢ oTkpuT OT T-H MBO J[OKuH, pbKOBOAMTEN TPOeKT W OOMMHCKK TEHTHP 3a
M3BBHYUYWIUIIHYU IeHHOCTH, oOmuHa JlomHa MuTpomnonusi.

lomsim wHTEpec mnpeau3BUKa Npe3eHTalUATa Ha ri.ac. A-p Buamumup bBoxwinoB ot karteapa
Actponomus Ha CVY 3a “3arajgkara Ha UEpHUTE JYNIKH .
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[Tporpamara TpOXBIKM C MPAKTHYECKH IEHHOCTH IO TECTBaHE Ha OOpPA30BATEIHH PECYpCH OT
npoekTa “Mojien Ha yepHa AynKa” 3a yYUTeIuTe 1o pU3uKa U acTpoHOMHs, “Jla mpeBbpHEM BoJaTa
B KHCEJIIMHA W OOpaTHO...” 3a XuMuUIM, “JIeH ¥ HOII B CBETa-W3CJICBAll THEBHUTE W HOIIHH
KUBOTHM~ 3a OWOJIO3M M TaKTWIHM H300pakeHuss Ha JlyHa m CibHLE 3a Jena CcbC 3pUTEIHU
HapyUIEHUs] — YUYUTENIU OT CHEIUATIHU YUMIHIIA.

[MocnanuksT Ha SCIENTIX 32 bwarapus cr.n-n Lena [lonosa 3ano3na yuutenure ¢ Halk-rojieMus 1
ycrenieH NpoekT Ha EBponeiickara yduiuiiHa Mpeka 3a HaydHO o00pa3oBaHUE, pecypcu H
BB3MOXHOCTHU 32 ydyacTue. YUMuTenuTe Osxa 3alo3HaTH ChILO Taka U ¢ mporpamara “Hayka c u 3a
obmmectBoTo”, Xopu3oHT 2020 ot a-p Bnagumup boxuios.

Bcenuky ydacTHHIM TONTydnXa CepTH(HKAT 3a ydacThe, MHOTO OOpa3oBaTeHM W PEKIaMHHU
MaTepHaad MO0 TeMaTa, KaKTO M KHWrara Ha A-p Bumagumup boxkunos “XKuBoT m BceneHa” cbe
CHEIMAJIHO M0XKEJTaHUE KbM BCEKH YUHUTEIL.

IIpoekra ce koopaunupa ot Espomnelickara yumnuimba Mpexa, SCIENTIX, Espomnelickara
Kocmuuecka Arennus, YHuBepcutera B JlalineH a mapTHbOpM ca Haja 23 opraHu3aidu OT Iisijia
EBpona n Adpuka

Cemunapa ce mpoBezie BbB Bpb3ka c¢ JleHAT Ha 3emsta-22 ampmi. BeB ¢oaiieto Ha 3amara Oe
npeJcTaBeHa u3noxoa ot actpodororpadun Ha Hukonait lumutpos.

[ToBeue napOp™MaIus (B T.4. U HAa OBIATAPCKH €3HK) 3a MPOEKTa MOXKETE Ja ObJe BUISHA HA CaiiTa Ha
npoekra’,
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Hayxka B rpaga FRESH: Hom Ha oTBOopenute Bpatu B Coduiickara acTpoHOMHUYECcKa 00cepBaTopus B
BbopucoBara rpaguna

Ha 29 centemBpu 2016 r. mo mokaHa Ha katenpa AcTtpoHomus npu Pusmuecku ¢GakyaTeT Ha
Coduiickus yHHBEpCHUTET NpEACTaBUX Ha oOpraHum3upaHara Homp Ha OTBOpeHHUTE BpaTH B
CodwiickaTa acTpoHOMHYECKa 00CcepBaTOPHs PECYpCH, 00pa30BaTEIHU MAaTePUATIN 10 aCTPOHOMUS
no nipoekt SPACE AWARENESS (Mudopmupanoct 3a Kocmoca). [IpuckcTBaxa MHOTO TpaskJaHH,
POIUTENN CHC CBOUTE JIella, KOMTO MPOSIBUXA TOJIsIM MHTEpEC HE caMO KbM JIEKIUUTE, HO U KbM
TEJIECKOIHUTE B 00CEpBATOPHATA.

3aKkiroueHue:

Opranu3upaHeTo U MPOBEKIAHETO HA JEMHOCTH CBBP3aHU C ACTPOHOMHS 4Ype3 HHTEPAKTUBHU
¢bopMHU U METOAM MOBUILIABAT UHTEPECA HA YYUTENIUTE U YUCHULIUTE U T€ CE€ YyBCTBAT CHIIPUYACTHU
B MpaBeHeTo Ha Hayka. OOMEHsSHETO Ha JOOpY MPAKTUKU U HJIeH, y9eOHN MaTepuald U TEXHOJIOTUU
JaBaT Bb3MOKHOCT 32 BbBEXKJIAHETO U M3IMOJI3BAHETO B YUMJIHUILE HA MO-€()EKTUBHU METOIU U (HOpMHU
Ha paboTa KakTo B KJIacHaTa CTas, Taka W W3BBbH Hesd. KoMyHUKanusTa C y4YeHHU:»YUCHUTE B
KJIacHaTa cTas» M C HayYHU OpPraHMU3allMM U yYacTHETO B MPOEKTHU JAEHHOCTH crioMarar 3a uzbopa
Ha npogecusi, CBbp3aHa C HayKara.

N3Tounuim:

1. Project Report results of TR-11-480-2009-R5 project;
2. http://www.site.galileoteachers.org;

3. http://www.opticks.info/blog/;

4. http://www.site.galileoteachers.org/announcements;
5. www.ec.europa.cu/youth;

6. http://www.space-awareness.org
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KomyHukanus Ha HayKaTa B aCTPOHOMMSATA. Jl0OpH NPaKTUKH:
IlnanerapuyMbT Ha JIeTCKH HAy4YeH HEeHTHP ,,My3eiiko*

Bnagumup Boxunos', Esrenn Opuapos !

1 Karenpa ,,ActpoHomus‘, @usndecku pakynrer, Copuiicku yHuBEpCcUTET
2 [Nnanerapuym Ha JleTcku Hay4deH HEHTBD ,,My3eiiko®, rp. Codus

Pestome:

B nawemo cvepemue 6éce noseve muadedcu npeonouumam oa He uzbepam Kapuepa 6 npupooHume
nayku (m.nap. STEM oucyunaunu). Yacm om npuuunume cnoped MedicOynapoOonus 0okiao 3a
CbCMOosAHUEmO Ha 0Opa308aHuemo no Hayka, paspabomer no egponetickus npoekm MARCH, ce kpue
8 Jauncama Ha eQexmueHuU NPAKMuKu 3d HePOPMAIHO 00pazoeaHue U HeOOCMAMbYHAMA ULU
HanvIHO OMCbCMBAULA eKCNEPUMEHMANHA Yacm 8 00yYeHuemo no HayKu, 6KI0YUmMentHo guzuka u
acmponomus. Eoun om nemuwama Kvm npeodonsisane Ha mo3u npoonem e upe3 GKII0YBAHemo Ha
AKMUBHU KOMYHUKAMOPU HA HAYKAMA 8 U3BLHKIACHU OCUHOCMU, U32PAadCcOaHe U noceujeHue Ha
yenmpose kamo [lemcku Hayuen yewmuvp , Myzeiiko“ u 3acuneane Ha OeuUHOCMMAa HA OMBOPEHU
cvOoumus, OpeaHU3UPaHU Om NPOPECUOHANHU YYeHUu, NYOIUYHU Npe3eHmayuu no epeme Ha
@ecmusanu na Haykama, Eeponeticka nowy na yuenume u Op. Hacmoswusam ooknao e uzeomeen
Kamo yacm om HayuHama koughepenyus ,, 120 coounu Acmpornomuyecxka oocepsamopus na Cogpuiixu
yrusepcumem “ 2017 u ce b6azupa na no-obwupna nyoruxayus wa B. Boxcunos u H. Kapasacunes

[1].

MeXayHapoIHHUAT eMITUPUYEH JJOKIaA, u3roTBeH chbriacHo npoekta MARCH (Making Science Real
in Schools), e u3rorBen Ha 6aszara Ha mpoyuBaHe Ha 389 yuumrenmu w Hax 1400 yuenunwu ot 7
eBporneiicku abpxkaBu [2]. Jlanaute mokasmatr, ye B bovarapus, I'spuus u Cepbus nHan 40% ot
YUYEHHULIUTE HUKOTa HE ca MOJATOTBSUIM M MPEICTaBsUIM HAydyeH EKCIIEpUMEHT B KJlac, a OKOJIO eHa
YEeTBBPT HAMAT ONMT JOPH B HW3TOTBSIHE M M3HACAHE Ha Mpe3eHTanus mo npobimem ot STEM
TUCIUIIIMHUTE (science, engineering, technology and mathematics — dyHIaMeHTaIHE U HH)KEHEPHU
HayKH, TEXHOJIOTHH U MaTeMaTHKa).

Han monoBuHaTta OBJITapCKH YYCHHIIM MBK CHONENAT, Y€ B YUHIMINATa UM HsAMa Jiaboparopuu, B
KOMTO J1a CE€ TMOATOTBAT, @ TaM, KBJACTO BCE MaK MMa — T€ ca HEIO0OOOpYIBaHM WJIH C HEJOCTUT Ha
KOHCYMaTHBH. 3aToBa HE € M3HEHAABAIIO0, 4ye mouTH 60% OT OBJIrapCKUTe YYCHHIIM U ONIU30 eaHa
Tpera OT BCHYKM 3anuTaHu B EBpomna ce cwmacsBar, ye yacoere nmo STEM nucuummiveu ce
MPEroiaBaT TBBbPAEC TEOPETHUYHO, KOETO TH TpaBH HE caMO HEePEKTUBHH, HO U Ch3aBar
MpEANOCTaBKa 3a HayKara KaTo 3a CKydyHa W HenepcrnekthBHa [1]. Koerto e scHO BuUauMoO B
HaMaleHus Opol TPHUETH CTYACHTH B HAyYHWTE MOUCHMIUIMHU Yy Hac (C U3KIIOYCHHE Ha
MEIUITMHCKHUTE CTICIIMATHOCTH U MHPOpMaTHKaTa), KOETO ce 3a0elsa3Ba HaBCAKbAE B EBpora.

I. KomyHukanus Ha HayKaTa

EnvH OoT HaumHHMTE A ce MPOMEHM TpPalHO Ta3W TEHACHIMS € 4Ype3 TEXHUKH 3a e(EKTHBHO
AJOCTUTI'aHC Ha Hall-HOBHUTE PpE3yJITaTu OT HAYYHUTC U3CIICABAHUA U MIPECACTABAHCTO UM 10 aICKBATCH,
3a0aBeH ¥ MHTEPAKTUBEH HaYMH. TOBA € YacT OT T.Hap. KOMYHHUKAIMs Ha HayKaTa, KosTo B beiarapus
HaBJIM3a IMbpBOHa4YaNHO OmaromapeHue Ha bpurtaHckusi chbBeT — bBbarapus, u cbCTe3aHHETO 3a
nmonyJsipHa Hayka ,,Jlabopatopust 3a cnmaBa FamelLab*™ [3]. JlHec y Hac Bedye mma rojsiMm Habop
NeHHOCTH, HACOUEHU KBbM OTBapsiHe Ha Haykata: Coduiicku ecTuBas Ha HaykaTa (OpraHU3UpaH OT
Bpuranckus cbBeT B MapTHROPCTBO che CTonM4HaTa oOuIiHa, MUHUCTEPCTBOTO Ha 00pa30BaHHETO
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n Haykata u @opym J[lemokput), JleH Ha OTBOPEHMTE BpaTH Ha pa3jIMYHU YHHUBEPCUTETH,
EBpomneiicka Homr Ha yueHute, ¢GopyMHu 3a NOMyJIsipHAa Hayka karo Ratio (opraHu3upaH OT 4yacTHa
KOMIaHMsA, KOSITO 00auye cMATa HayKaTa 3a IMpUBJIEKaTeIHa U Ba)KHA YacT OT 0OLIECTBOTO) U JIp.

B yumnumara obade Bce omie psAKO c€ KaHAT NMpOopEeCHOHATHM YYEHHM Ja W3HACAT MOIYJsSpHA
nekius. [IpuuarHUTE ca OT pa3IMYHO €CTECTBO: YacOBETE MO0 HAyKH Ca MAaJKO, a MarepHajabT €
OGCMGH, CJIOKCH U 4YCCTO HEC € HpCI[CTaBeH aJICKBAaTHO Ha HY)KHOTO HUBO. y‘-II/ITCJII/ITe HsjaMar BpeMe,
JKeJTaHWe WM MOTHBAIUS (BKIIOYMTEIHO (PMHAHCOBA) Ja CE aHTra)kKMpar ¢ W3BHHKIACHU JICHHOCTH.
VYdeHuTe ChIIO 4eCTO HE ca MOTUBUpPAHU (OMI0 TO (PUHAHCOBO, MM TMOHE KaTro OTYMTAHE Ha Taszu
JEHHOCT B TAXHATA yueOHa HATOBAPEHOCT C PEAYLIUPaH KOS(UIIMEHT) HIIH ITBK HE JKEIIAAT JIa TOBOPST
Hpe;[ HGCHCHI/IaHI/ISI/IpaHa ay,[[I/ITOpI/ISI. qaCT OT HCXKCJIIAHUCTO € CB’bp3aHO C TOBA, Y€ HAKOHU OT yquHTe
MPOCTO HE MOrar jJa TOBOPAT IMOMYJISIPHO, KOCTO € CEPUO3CH MHUHYC 3a Objarapckara HaydHa
OOIIHOCT.

I1. 1oOpu npakTuku: eTcku Hay4yeH HeHTbP ,,My3eiiko*

[TonmoxkuTenHn poMeHn obade y HAC UMa M BeYe HSKOJKO YCICUITHU MHUIMATHBHU Ca HACOYCHH KbM
npoMsiHa Ha cTtarykBoto. OT kpas Ha 2015 r. B bearapus QyHKIIMOHMpA U IMBPBUAT MO poja CH
JETCKH HayyeH My3el, KOHTo € u Hal-rosiemusT Ha M3rounure bankanu. Toma e ,,My3seiiko®. [4].
®unancupan ot QoHmanus , Amepuka 3a bwarapus®, ,My3eWko“ mpencTaBisBa YHHKATHA
BB3MOXKHOCT 32 JIella U POAUTENIM Jla y4acTBaT B NPUKIIOUEHHETO, HApeueHO Hayka. ,,My3elko‘‘e
paszesieH Ha TpU eTaka: MUHaJO, ObJelle M HacToslle, KaTO OCHOBHATa Hes € Haykara jJa Obie
mpeJcTaBeHa Mo 3a0aBeH W pa3dupaeM 3a Jenara HauWH. 3a pas3liuKa OT TPATUIMOHHUTE MY3ed
€KCMO3ULUHUTE Ha ,,My3eilko* ca urpu, Ipu KOUTO MUMAHETO M €KCIIEPUMEHTUPAHETO HE ca MPOCTO
3a0paHeHH, aMU MOTYEPTAHO MPEHOPHUUTEIHHA. 3a OPTaHU3HPAHUTE TPYNMU OT YUHIWIIA OT IIsia
boearapust uma u ruoBe (CBoeoOpa3Hu HaydyHU €KCKYP30BOAH). B mo-ronsimara cu gacT ToBa ca xopa,
3aBBPIIMIN MarucTparypa Mo HskakBa HMpupofHa Hayka. DakT, KOWTO MOKa3Ba OlIe €AWH MBT KbM
KapUepHOTO Pa3BUTHE HAa MIIAJIUTE CIEHHAIUCTH ToJ (popmara Ha npodeCUuOHATHU KOMYHHKATOPH
Ha HayKara.

B ,,My3eiiko* paboTu ¥ OBpBUAT NMOCTOsIHEH IuiaHeTapuyM B Codusi, KOWTO € pa3paboTeH u ce
PBKOBOAM OT Yy4YeHH OT Kartenpa ,ActpoHomus” Ha Pusmueckus Qaxynrer Ha Coduiickus
yHuBepcuteT. B Ilnanerapuyma Ha ,,My3elko* ce M3HACAT MOMYJISIPHH ACTPOHOMUYECKH IIOYTa,
MPHUIPYKCHH C pa3Ka3 Ha KUBO OT JiekTop — podecuonaneH actporom. Camo nipe3 2016 . Hax 100
000 gymm ca mocetwiu ,,My3eiiko®, kato noseye ot 17 000 aymm ca meganu UHTEPAKTUBHA JEKLIUS
B [Imanerapuyma Ha ,,My3eiiko* . ToBa moka3Ba 3aCHIICHUST HHTEPEC Ha OOLIECTBOTO KbM pa3dupaHe
Ha JIOCTBIIEH €3MK Ha HAail-HOBOTO OT CBETa Ha ACTPOHOMMSATA, KOCMHUYECKUTE HW3CIIECBAHUA M
WHOBAIUH.

OcBeH JONBJIHUTENHA BB3MOXKHOCT 32 KApUEPHO DPA3BUTHE MpE] MIAIUTE YYEHH, TOBa € N00Bp
IpUMEp 3a ChTPYAHHYECTBO MEXAYy BHUCIIM Y4eOHHM 3aBelneHHs U oOmiectBoto. [IpenocraBsiiku
KOHTAKT C ACHCTBAIIM MJIAIA YYEHHU U YTBBPACHHU CIIELHAIIACTH, ,,My3eHKO* moAroMara ChIleCTBEHO
U3rpaXkJaHeTo o0pa3a Ha y4eHHUs KaTo POJIEBU MOJIEI 3a KapuepHO pa3Butue. B Obaenre, ToBa Moxe
Jla C€ OKa)Xe CHILECTBEHO 3a CIIPABSHE C HETAaTUBHUTE TEHJCHUNHN U NIPEAN3BUKATEIICTBA, IOCOYCHH B
0630pHus noknaa Ha npoekta MARCH [2]. Kato no0bp mpumMep morar na nociysxar ,,IIpenopbku
Ha npoekta MARCH 3a mpomenu B oOpasoBaremHara mporpama‘ [5], cpem KOHTO c€ OTKpOsBa
[oJYepTaBaHE Ha Bpb3KaTa MEXIy HayKaTa W pealHus CBAT. VHTEpakTMBHHMTE HHCTaJallMd Ha
,»My3elKo* ca BAbXHOBEHHM M HAJArPa)JaT Te3W NMPUHIUNMN IO Hai-edexkTnBHUS HauuH. [loBeue 3a
JleTcku HaydeH LeHThp ,,My3elko“ MoxeTe Jna HaMmepuTre Ha oduuuanHata yeO-cTpaHHLA:
www.muzeiko.bg,
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1) “Tlonynsapu3anus Ha aCTPOHOMUSATA Upe3 HedopMasiHO 00pa3oBaHHe: JOOPU MPAKTHUKU OT
boearapus”, B. boxxunos u H. KapaBacunes, Proceedings of the 44 National Conference on the
Problems of Education in Physics, SIm6on, bearapust, anpun 2016

2) MexayHapOomHHUSIT eMIUPUYCH JOKIaa, U3TOTBeH chritacHo poekta MARCH (
http://sciencemarch.eu/ ): https://sciencemarch.eu/index.php/about-mnu-uk/reports-mnu-uk/the-state-
of-the-art-in-science-education-results-of-march-empirical-studies-uk

3) Oduunanna ye6-crpanuna Ha bpurancku CoBer brirapus, mocBeTeHa Ha KOHKypca 3a
MOMYJISIPHO TPEACTaBsIHE Ha HayKa ,,JIlabopaTopus 3a cmaBa FameLab*:
http://www.britishcouncil.bg/programmes/education/famelab

4) Odunmanna ye0-ctpanuna Ha JleTcku HaydeH IEHTHD ,,My3eko* www.muzeiko.bg

5) Ilpenopbku Ha npoektra MARCH 3a npomenu B oOpa3oBaTenHara nporpama,
https://sciencemarch.eu/images/sm-images/march_recommendations EN.pdf
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Abstract: The report presents the history of the optical and laser observations of
Artificial Earth Satellites (ESA) in Bulgaria in the period 1958 - 2002. The main directions of
the development of this perspective field of space research in the world, and in particular in
the Europe.

BnBeaenne

Orme B HayanoTo Ha 1957 r. B acTpoHOMHUYECKHTE 00CEPBATOPUH M YHUBEPCUTETUTE B
ouBmara app:xkaBa CCCP 3amounanu ga ce ch3JaBaT CTAaHIWMU 32 BU3YaJIHH HAOJIOJEHUS Ha
N3kyctBenn cobTHUIM Ha 3emsata (MC3). ToBa ce mpaBeno, 3a Aa ce NOATOTBU
HaOromatenHaTa Mpexa 3a HaOmogenus Ha mepBus MC3, koito mpectosim na Obxae
u3ctpensiH B KocMoca. PbKOBOICTBOTO Ha Te3W HaOIOJATEIHU MPOTrpaMy OUJIO BB3JI0KEHO
Ha AcTpoHOMHYECKHs cbBeT Ha Akanemusara Ha Haykute Ha CCCP. 3a na ce cw3manar
JOCTaThYHO TOJIIM Opod CTaHLMHU OWIM W3MOJI3BAHUM HPOCTH MHCTPYMEHTH U TOJIIM Opoii
HUCKOKBaJMHUIMPaHu HaOmofarenn. V3KIOYWTeNHAa poJsl TpH pealn3anusTa Ha Taszd
3agada uMa rnpo¢. Ana MaceBud. briarogapenue Ha HEHHUS W3KIIIOYUTEIEH OPraHU3aTOPCKU
TaJaHT, omle npenu crapra Ha [IspBus MC3 kM kpas Ha centeMBpu 1957 r. Ouiam roToBu 3a
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onTU4ecku HaOmroneHusi noseue oT 60 cranumu. Ckopo, bwarapusi OuBa mpuBiieueHa B
u3rpakaaiiaTa ce HaroaaTeTHa Mpeka U TOBA, TS TPABU C TOJISIM yCIeX.

I[To mopwuka Ha ActpochBeta Ha AH nHa CCCP Owiu cB3majeHu ONTHYCCKH
HaOmonaTenHn uHCTpyMeHTH HapedeHd AT — 1. Te3u Manku HIMPOKOBI'BIHU TEIECKOMH
ownu ¢ aneprypa 50 MM, yBenuueHue 6x u 3putenHo noie 11°. TakoBa 3puTenHO moje
MO3BOJIABANIO J]a C€ MPOCIENsBaT MPEMHUHABaHUATA Ha CI'BTHUIMTE B TPOABIDKEHHE Ha
HSKOJIKO CEKYH/IM, KaToO TIPU TOBA c€ OTOEINSA3BANIO C TIOMOIITA HA CEKyHIOMEP M MarHeTO(pOH
MOMEHTa Ha MPEMUHABaHE Ha CITbTHUKA MOKpail HAKOS OT SPKUTE 3BE3[U WM Tpyma 3BE3IU
Ha HeOero. Crex TOBa, MpPU W3MOJI3BAHETO HA 3BE3[HA KapTa CTaBaJlo BB3MOXKHO Ja ce
oTpeieNid TIOJI0KEHUETO Ha CITbTHUKA (HETOBUTE KOOPAUHATH) BbB (PUKCUPAH MOMEHT BpEME.

[To-xbeHO, mpe3 1958 — 1960 r. mpu obopyABaHE HA CTAHIIMUTE OWUIIM W3MOJI3BaHHU
IOpyru HabmoparenHu npubopu. Tosa Ounu komanaupckure 3purenaHu Tpbou T3K u BMT.
Te3n MHCTPYMEHTH TO3BOJISIBAIM Ja ObJe (UKCHpPAHO MOJOXKEHHUETO Ha OBP30JBIDKENI Ce
00eKkT Ha 3Be3lHUSA (POH C TOYHOCT NPU OMpeleisiHE Ha HETOBUTE KOOPAMHATH 6 BIIOBU
cekyHau u 1o Bpeme — 0.1 cexyHau.

Hcropust Ha Had/monenusita Ha UC3 B bBuarapus

Ha 4 oxtomBpu 1957 roauna e uzctpensH [IbpBUAT W3KYCTBEH CIIBTHUK Ha 3eMsTa.
3amoyBa KocMHueckaTra epa B ucropusra Ha YoseuecTBoTO. CneaBaT oule CTapTOBE Ha
pakeTH, MosBABaHE HA HOBU CI'BTHHIIM HA OKOJO3EMHA OpOWTa, Bb3HHKBA HEOOXOIMMOCT OT
W3CJIC/IBAaHE Ha JIBIKCHUETO HA CITbTHHUIINTE, CBOJIOIUATA HA TEXHUTE OpPOUTH, TPOMSHATA B
onsacrka uM. PenoBHUTE HAOMIOACHUS BBPXY JBIKEHUSATA HAa M3KYCTBEHUTE CITBTHUIM HA
3emsra (MC3) craBar 3amaya ,,Ha JCHS ', a 32 pEAIM3MPAHETO HA Ta3W IE] ca HEOOXOTUMHU
oOcepBaTopun U oOydeHH HabmogaTenu. Taka 3aKOHOMEPHO BBH3HUKBA HYXKIaTa OT
WHCTHUTYIIMH, 3aHIMABAIIIH Ce C TaKaBa JICHHOCT.

[To naMIMaTBa Ha OBIATAPCKUS aCTPOHOM akajgeMuk Hukona boneB — pbkoBoauTen
Ha Kkarenpa ActpoHomus npu CVY, koHTO TOoraBa € M Ipeacenartesl Ha brarapckoro
ACTPOHABTHUYECKO JIPYKECTBO Tpe3 nepuoaa 1958 - 1959 r. ce cp3maBat Tpu HaOIIOJATETHI
cranuu — B Codust, Crapa 3aropa u Bapna. Texuute chorBeTHr HOMepa ca 1101 — Codus,
1102 — Crapa 3aropa, 1103 — Bapna. [To-kbCHO, T€3H1 CTaHIIUKM PEMUHABAT B:

- Ilentpannara maGopatopusi mo Bucma reonesus (LIJIBI) mpu BAH, uwmsro
HaOmoaTeHa 6asa e pasnosoxkeHa B [Inana miuanuna (1101),

- Hapognara actponomuuecka obcepsaropus ,,10. [N'arapur” (HAO), Crapa 3aropa c
HaOroaTeIHA CTaHIMs pa3mnoiokeHa B Crapo3aropckute MmuHepanau 6anu, O6mact Crapa
3aropa (1102),

- Hapoanara actponommuecka oOcepBatopuss W 1ianerapuym ,,H. Komepauk”
(HAOII), Bapna ¢ nabmronarensa 6a3a B ¢. ABpeH, Obnact Bapna (1103).
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Ha dotorpaduure ca mokazanu: 1. Habmoaenus xa UC3 oT KypcuCTH MO aCTpOHOMHUS B
HAO, Crapa 3aropa npe3 1961 r., 2. CoprHuKOBa Kamepa ADVY-75, MoHTHMpaHa Ha
Habmonarennata cranmus Ha Crapo3aropckure MuHepaiaHu Oanm mpe3 1980 r., 3.
Kunodotoreononur ,,Ackanus”, moutupad B HAO, Crapa 3aropa mpe3 1967 r.

[IbpBOHAYAIHO HAOMIOJCHUATA CE MPOBEXKAAT MO METOJa Ha BU3YyaJIHUTE Oapaku Ha
HC3 ¢ momomra Ha HabmogatenHu Tprou AT-1 u T3K, karo TOUHOTO BpeMe € OTYUTAHO C
MOPCKM XpOHOMETpU. BrocnencTBue, ca 3akyneHH KHHOPOTOTEONOoNUTH Ha Pupmara
»ACKaHUS” M CHeIUaIu3upaHu CiayxO0u 3a ,,To4HO Bpeme”’, KOeTO MOo3BOjsBa na ObaaT
NpoBe/IeHU BUCOKOTOYHM HaOmoneHus Ha MC3 ¢ mpocrnensBaHe M Ha CAMUTE CITBTHUIIM.
Edemepunure 3a HaOmogaBaHUTE CIBTHUIM Ce€ mojydaBaT oT ActpockBera npu AH Ha
CCCP, a pesynratutre OoT HaONIONEHUATA C€ M3MpAliaT ChIIO TaM M B ACTpOHOMMYECKATa
obcepBaropust B 3BeHuropo, Pycus.

Benukure Marepuanu  OT  HaOJNIOAEHUATa, KOUTO OWJIM  TOJy4YaBaHU  OT
HaOmogatenaute ctanuu Ha MC3 B bbarapus Ounm myOJMKyBaHU B CHEIUATHUTE
OroNIeTHHH ,,Pe3ynbTaThl HAOMIOICHHUH HCKYCCTBEHHBIX CITyTHUKOB 3eMJIM”, KOWTO c€ M3aBall
ot AC Ha AH na CCCP. Te ce u3non3Baid U OT KOOPJAMHATHO-U3UMCIUTEITHUS IIEHTHP 3a
u34ncisBaHe Ha epemepuaute Ha MC3.

[Ipe3 mepuoma 1978 — 1980 1. or CCCP B bbarapus ca mocTaBeHH [BE
aBToMaTu3upanu Qororpapcku kamepu ADY — 75 (ABromaTtnueckas dotorpaduueckas
Kamepa; D = 210 mm, F = 736 mm) — ennara 3a llentpannara yrabopaTopusi 1Mo BUCIIA
reoaesust (LIJIBI'), BAH a apyrata — 3a HAO, Crapa 3aropa. HaGmonenusra na MC3 B
HAOII, Bapna mnocTreneHHO OTManaT OT CHUChKAa HAa HAy4YHUTE HAOJIOJEHUSA, TOpaau
HEBB3MOXKHOCT Jla ce o0opyaBa HaOJIofaTeNHaTa CTaHIMS ChC CIIEIBAIIO IOKOJECHHE
ACTPOHOMMYECKH ypeau 3a Habmoaenus Ha C3.
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Ha ¢ororpaduure ca mokazanu: 1. Jlazepen nmanexomep YJIMC-630 3a BHCOKOTOYHO
HaOJII0/IeHNE Ha N3KYCTBEHH CI'bTHULM Ha 3eMsTa (BKIIOUUTEIHO U Pa3CTOSHUETO 110 TAX), 2.
[MomBmxuara miardgopma Ha nasepHaTta cucrema YJIMC-630 ¢ ¢yproHa Ha eneKTpOHHHS
010K U ciy:k0aTa 3a TOYHO BpeMe.

3a HyXauTe 3a KOCMHUYECKOTO mpubopoctpoeHe mpe3 1982 e cw3mameno Hayuno
npousBoactBeHo npennpustue  (HIIII) “Kocmoc” kbm llenTpannara maGopatopusi 3a
kocmuueckn uscnenanus (LIJIKM) - BAH. [Ipe3 1984 — 1986 roxa. B HIIII ,,Kocmoc”, BAH
ceBMecTHO ¢ JIMTMO — Jlenunrpan (ma. Cankt IletepOypr, Pycus) e paspaboreH nazepeH
nanekomep YJIMC-630 3a HaOnrofeHre Ha U3KYCTBEHN CIIBTHULIM Ha 3emsTa. M3pabotenu ca
Tpu amapata, uHcTamupanu B llenTpamnara JlaGopatopusi mo Bucma reonesusi, BAH,
AcTtpoHomuueckata oOcepBaropuss Ha JppkaBHMS ~yHuUBepcuTeT Ha JlatBus wu
ActpoHomuueckaTa obcepBatopusi B 3BeHuroposa kpaih Mocksa. [Ipes 1981 r. B Crapa
3aropa e opraHu3MpaHa U TpoBeAeHa MexayHapoaHata KoH(epeHIMs 3a ONTUYHU
HaOomoaenuss Ha MC3 B pamkutre Ha MexayHnapogHata opranmsanus “HMHTepkocMoc”,
Ceknus 6 ¢ yuactuero Ha nosede ot 270 yuenu ot 14 crpanu.

Bmsyamaute, ¢dotorpadckn u mazepun Habmogenwss Ha WMC3 B Bearapus
npoabixkaBaT 10 2002 r., KoraTo MOCTETNIEHHO T MpecTaBaT Aa ObJaT MU3BBPIIBAHU MOPATU
Jaurnca Ha (UHAHCHpaHE M NPEMHMHABAaHE HA CBETOBHUTE HAONIOAATETHH LIEHTPOBE 3a
HabmoneHus Ha IC3 Ha 0-BUCOKO TEXHOJIOTUYHO HUBO.

3akiaoueHue

Crannuute 3a Habmonenus Ha MC3 B bearapus ca usurpanu rojasiMa poisis U Hpu
noo0psiBaHe Ha MPENOoIaBaHETO Ha aCTPOHOMUATA B CPETHOTO YUUIIUINE U YHUBEPCUTETHUTE.
OcBeH ToBa, OOOPYABAHETO HA CTAHIMUTE C€ HW3IMOJI3BAJIO W TMpPH IPYTW HAOIIOATEITHU
kamnanud. Ha crtaHmuure OWiaM MpoBeXJaHW HAONIONEHUS, KOUTO BIOCIEACTBHE CTaBalU
YacT OT CTYACHTCKU KYpPCOBU M TUINIOMHU PaOOTH, 3alIUTaBaHU C OCOOCHO T'OJIsIM YCIIEX.

Buszyanaute Habmonenns Ha IC3 urpaenu 0coOeHO BaskHA POJIS B MOCICIHUTE €TAH
OT )XKMBOTA Ha CI'bTHHUIIMTE, KOTATO TE 3allOYHANIM J1a HaBim3aT B aTMoc(depaTa Ha 3emsra. B
TOBa BpeMe IMpOMsIHATa HAa TEXHUTE OPOUTH CcTaBaja TOJIKOBA ObP30 U HEPETYISIPHO, Ue Ja ce
NpecKakaT TeXHUTE OpOUTH C TojisiMa CTENEH Ha HAAEKAHOCT He OWUo BB3MOXHO. Ilpu
TOBa, JBKEHHUETO Ha CIIbTHUKAa B 3eMHara aTMmocdepa Mo3BojsBajia Ja ce MPOy4YH U
IUTBTHOCTTA Ha BB3/AyXa Ha Pa3IMYHU BHCOYMHH. AHAlIM3a HA €BOJIOLUATA HA OPOUTUTE Ha
COBTHULIM TIO PE3YyJITaTUTE OT ONTHUYHU HAOIIOACHMS Ha TIXHOTO JABM)KEHHE TMO3BOJISBAI
JOCTaThYHO YBEPEHO Jla Ce ONpeZeNu IUTBbTHOCTTA Ha aTMocgepara 3a BucounHu ot 180 1o
okosio 800 kM. ChIllecTBEHAa HOBOCT 3a HayKaTa OUJI0 OTKPUTHETO ,,BapHAIlUU HA TUIBTHOCTTA
Ha aTMocdepara B 3aBUCUMOCT OT (pa3ara Ha ci'lbHUeBaTa akTUBHOCT . To M3MCKBajio aa ce
HamnpaBsIT HAOJIOJIEHUS MO CHelHaliHa Mporpama, Mpu TOBa OTYUTAWKM MHOTO U PA3IUYHU
daxTopu.

[To — HaTaThK ce MOSIBMJIM MPOTPaMU 3a CUHXPOHHH (hoTorpadcku HaOMIOICHHS 3a
HYKJIUTE Ha BUCIIATA Treo/ie3usi 1 KOCMUYecKara TpuaHrynanus. [IspBuTe onmuTy 3a TOBA B
bbirapusa ca HampaBeHM B HAa4aJIOTO Ha IIeCTAeceTTe roauHu Ha XX Bek. M3mon3Banu ca
CHHXpOHHHTE (oTorpadcku HaOIIOAEHUS HAa CITbTHUKA ,,[lareoc”.

Jlutepartypa:
1. Macesuu A. I'., Jlosunckuit A. M., ®@ororpaduveckne HaOIIOICHUS HCKYCCTBEHHBIX
cnyTHUKOB 3emun, «Hayunsie unpopmanuu Acrponomudeckoro coera AH CCCP»,1970, c.
18.
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Prominences Observed during the 2006 Total Solar Eclipse
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During total solar eclipses, we can observe the outer atmospheric layers of the sun - chromosphere
and the corona.

The Egyptian expedition of the Solar lab, NRIAG secured a good quality observational sequence
of about 314 unique digital images in white light and about 294 images taken
with H-Alpha filter during the partial and total phases of the March 2006
solar eclipse. About 72 images of the white light corona taken with different
exposure times were record during the total eclipse. A white light corona
picture taken by an exposure time of 1/3 second (Figure 1) relatively indicates
the largest recorded extension of the coronal streamers. It is clearly noticeable
the existence of different coronal zones.

Figure 2 shows the inner part of the white light corona with exposure
time of 1/500 sec., we can see the prominence activity on the solar limb.
Figure 3 shows same solar prominences on the solar limb during partial
phases of the solar eclipse by using H-Alpha filter, while Figure 4 shows 2006 total eclipse.
the same prominence activity on solar limb during partial and total phases
by using H-Alpha and white light observations respectively.

Figure 4: Same prominence activity in both
Figure 2: The inner part Figure 3: Ho image white light (left) and H-Alpha (right)
of the white corona during partial phase of

total eclipse

Figure 1: Structures of the

white light corona during the

images during total and partial phases of

the 2006 solar eclipse, respectively.
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Figure 5 shows our processed image of the white light corona
during 2006 total solar eclipse. The python software was use to process
this image.

Our white light observations during the total phase show the
largest recorded extension of white light corona as shown in Figure 1,
moreover, we can notice the existence of different zones. Prominence f e e
activity appears on solar limb through inner part of solar corona  gigure 5: Our processed image of
during total phase of solar eclipse. Prominence activity is also
observed during the partial phases of the solar eclipse on the same
place of the solar limb as it is shown in Figure 3. The same excellent
solar prominence activity (three solar prominences), in both partial
and total phases of the solar eclipse we can notice in images taken by H-Alpha and white light filter,
respectively (Figure 4) - first one is near the northern solar pole, second one - near the solar equator, and
third one - near the southern pole of the sun.

Our processed image of the solar corona during the 2006 total
eclipse is shown in Figure 5, where we used Python processing
program. Ambroz et al. (2009) used our white light observations and
have applied a numerical processing method to obtain a processed
image of the solar corona during the 2006 total solar eclipse (Figure 6).
The processed image is composed of 60 white light coronal images.

Conclusion:

Images of the white light corona show its largest recorded
extension and different regions in its structure. One and the same
prominence activity is observed during the partial and total phase of
the solar eclipse in H-Alpha and white light. Moreover, three  White-light corona from the March
prominences are observed during solar eclipse. First one appeared 29,2006 total solar eclipse,
near the northern pole, second one - near the equator of the sun, and
the third one - near the southern pole.

Our processed image is in a good coincidece with the
published one by P. Ambroz et al. (2009). In both images, we can
notice similar open magnetic field lines at northern and southern poles, closed magnetic field lines at the
northwest side, southwest and near the equator. We can see open magnetic field lines at northeast side.

the white light corona during the

2006 total eclipse.

Figure (6): Processed image of the

observed at Al Sallum, Egypt
(Ambroz et al. 2009)
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1899 r.

ObcepBaTtopusta Ha CY "CB. KnumeHT Oxpuacku"
B napk "bopucosa rpagnHa" e nopBaTa
acTpoHoMmmnyecka obcepBatopus B bvsiirapus. ToBa
ca NbpBUTE crpaav Ha YHuBepcuteTa. B ronemus
KyroJsi ce HaMupa Hau-CTapusaT TEJ1ECKOIM Ha
MOCTOSIHEH yHAAMEHT B bbsirapus, KOUTO
pabotun n Ao AHeC. TOYHOTO BpEME 3a CTpaHaTa €
AaBaHo OTTYK B NMpoAbJ/IXXeHne Ha 0KoJio 60
roavHun. ObcepBaTopusTa He e crinpasia
AenHOCTTa cu B npoAabJ/ixxeHne Ha 120 roanHw.

N — — — = e
LAgHl COOMMCKIM YHUBEPCMTET "CB. KAMUMEHT OXPUACKM






