PE3IOMETA
HA ITYBJIMKAIIMUTE HA J0L. A-P BOSH KMPOB
CJE 3AEMAHE HA HAYUYHATA /UIEXKHOCT JOLEHT

1. Iyoaukanuy B Uy;kOnHa - 00110 7 op.

1.1. Iy0Jaukanuy B CIUCAHUS B YY:KOMHA ¢ UMIAKT dakTop — 3 Op.

1. K. Georgieva, B. Kirov, Yu. A. Nagovitsyn, Long-term variations of solar magnetic
fields derived from geomagnetic data, Geomagnetism and Aeronomy Vol. 53, Iss. 7,
pp. 852-856, 2013

There are limited homogeneous instrumental observations of the sunspot magnetic
fields, but the Earth is a sort of a probe reacting to interplanetary disturbances which are
manifestation of the solar magnetic fields. We find correlations between some
parameters of geomagnetic activity (the geomagnetic activity “floor”—the minimum
value under which the geomagnetic activity cannot fall in a sunspot cycle, and the rate
of increase of the geomagnetic activity with increasing sunspot number), and sunspot
magnetic fields (the sunspot magnetic field in the cycle minimum, and the rate of
increase of the sunspot magnetic field from cycle minimum to cycle maximum). Based
on these correlations we are able to reconstruct the sunspot magnetic fields in sunspot
minima and maxima since sunspot cycle 9 (mid 19th century

2. B. Kirov, V. N. Obridko, K. Georgieva, E. V. Nepomnyashtaya, B. D. Shelting
Long-term variations of geomagnetic activity and their solar sources, Geomagnetism
and Aeronomy Vol. 53, Iss. 7, pp. 813-817, 2013

Geomagnetic activity in each phase of the solar cycle consists of 3 parts: (1) a “floor”
below which the geomagnetic activity cannot fall even in the absence of sunspots,
related to moderate graduate commencement storms; (2) sunspot-related activity due to
sudden commencement storms caused by coronal mass ejections; (3) graduate
commencement storms due to high speed solar wind from solar coronal holes. We find
that the changes in the “floor” depend on the global magnetic moment of the Sun, and
on the other side, from the height of the “floor” we can judge about the amplitude of the
sunspot cycle.



3. Georgieva K., Kirov B., Koucka-KniZova P., MoSna, Z., Kouba, D., Asenovska, Y.,
Solar influences on atmospheric circulation, Journal of Atmospheric and Solar-
Terrestrial Physics Vol. 90 pp. 15-25, 2012

Various atmospheric parameters are in some periods positively and in others negatively
correlated with solar activity. Solar activity is a result of the action of solar dynamo
transforming solar poloidal field into toroidal field and back. The poloidal and toroidal
fields are the two faces of solar magnetism, so they are not independent, but we
demonstrate that their long-term variations are not identical, and the periods in which
solar activity agents affecting the Earth are predominantly related to solar toroidal or
poloidal fields are the periods in which the North Atlantic Oscillation is negatively or
positively correlated with solar activity, respectively. We find further that solar poloidal
field-related activity increases the NAM index, while solar toroidal field-related activity
decreases it. This is a possible explanation of the changing correlation between the
North Atlantic Oscillation and solar activity.

1.2. Ily0Jukanuy B CIUCAHNS B YY:KO0HHA 0e3 nMIakT daxTop — 4 Op.

1. Georgieva K., Nagovitsyn Yu., Kirov B., Solar magnetic fields and terrestrial climate,
Bcepoccuiickasi esxeroqHasi KOH(epeHIUsI ¢ MeKAYHApPOAHbIM yyacTtueM CoJiHeYHas
U cosiHeyHo-3eMHasi ¢pusuka — 2014, Tpyabl, Canxkr-IlerepOypr 2014, pp. 99-104,
ISSN 0552-5829

ConHeuyHasi pajguanysl CUYUTACTCS OJHMM W3 OCHOBHBIX €CTECTBEHHBIX (DAKTOPOB,
BIUSIOMIMX Ha 3€MHOM KJIMMaT, W €€ BapHalli BKJIIOYAIOTCS B OOJBIIUHCTBO
YUCJICHHBIX MOJeNeH, OICHUBAIOMMX JS()(EKTHl €CTECTBEHHBIX 110 CPABHCHHIO C
AHTPOIIOTCHHBIMH (haKTOpaMu M3MeHeHUH KimMarta. COTHEUHBIM BETEP, BHI3BIBAIONIUN
T€OMarHUTHbIE BO3MYLICHUS, SIBISIETCS APYTHM areHTOM COJIHEUHOM AKTUBHOCTH, Ybs
pOJIb B M3MEHEHUSAX KJIMMAaTa €Ile HE MOJHOCTHIO MOHSATA, HO aKTUBHO HCCIEAYETCH.
Jlns nenei KIMMAaTUYECKOTO MOAEIUPOBAHUS BAXKHO OLEHUTH U MPOILIbIe, U OyIyIue
Bapualliy COJIHEUHOU paJiMallii U T€OMarHUTHOM aKTUBHOCTHU, KOTOPBIE TECHO CBSI3aHbI
C BapHalMsMU COJHEYHBIX MAarHUTHBIX TMojiei. [IpsiMble HW3MepeHusi COJHEYHBIX
MarHUTHBIX MOJIEH UMEIOTCS 32 OTPAHMYEHHBIN MIEPUOJI, HO UX MOXXHO BOCCTAHOBUTH U3
W3MEPEHU TeOMarHUTHOM aKTUBHOCTH. MBI TPEACTABISIEM PEKOHCTPYKIMIO 0OIIen
COJIHEYHOM paJaualii, OCHOBAHHON Ha N€OMAarHUTHBIX JaHHBIX, U MPOTHO3 Oyayiieit
paguanMyd U TEeOMarHUTHOW AaKTUBHOCTH, KOTOPBIE MOXHO BKIIIOUHTh B MOJENH
0’KM/Ia€MbIX KJIUMAaTUYECKUX U3MEHEHUH.

2. Kirov B., Asenovski S., Georgieva K., Obridko V.N., What causes geomagnetic
activity during sunspot minimum? Bcepoccuiickasi e:xxerogHasi KoH(epeHUust ¢



MeKAyHApPOAHBbIM yyacTHeM CoJiHeYHasi M coTHe4YHo-3eMHas ¢usuka — 2014, Tpynsi,
Cankr-IlerepOypr 2014, pp. 219-222, ISSN 0552-5829

B nacrosimieit paboTe MBI MMOKa3blBaeéM, YTO CPEOHSSE T€OMarHUTHas aKTHBHOCTH BO
BpeMsi MUHHUMYMa COJIHEYHBIX TISTE€H B MOCIAEAHUX 4 LHUKIAX IOCIEI0BaTEIbHO
yobBaeT. Kpome Toro,mbl mokaspiBaeM, 4YTO OHa HE 3aBUCUT OT BapHallUi YUCIIA W/ WU
napaMeTpoB KOPOHAJIBHBIX BHIOPOCOB MacChl W/WIM YyJApHOM BOJHBI CBSI3aHHOM C
BBICOKOCKOPOCTHBIMHU IIOTOKaAMH COJIHCYHOI'O BETpaA. Mkl yCTaHaBJIMBAacM, 4YTO Y
(OHOBOTO COJIHEYHOTO BETpa JBE KOMIIOHEHTHI: OJHA CO CKOpOCThIO a0 450xm/c,
npyras Boiie 490 km/c. ICTOYHUK MEUICHHOTO BETpa — re’TMoCcEepHBIA TOKOBBIN CIIOM,
a Oomee OBICTpON KOMIIOHEHTbl — TMOJSPHbIE KOpOHalbHbE JbIpu. Cpeanss
TeOMarHUTHAasi aKTUBHOCTh BO BPEMsI COJIHEYHOTO MUHHMYMa OIpPEAeNseTCs] He TOJIbKO
TOJNIIIMHON TeNTnOCPEPHOTr0 TOKOBOTO CJIOS, HO U MapaMeTpaMH 3THUX JABYX KOMIIOHEHT
COJIHCYHOTI'O BE€TpPA, KOTOPBIC U3MCHAIOTCA OT IIUKJIA K [IUKITY.

3. Georgieva K., B. Kirov, Yu.A. Nagovitsyn, Long-term variations of solar magnetic
fields from geomagnetic data, Tpyabl Bcepoccuiickoii exxerogHoi KoOH(pepeHIUH IO
¢usuxe Connua, llyaxoso 2012, ctp. 431-436, 2012, ISSN 0552-5829

HccnenoBanusi MArHATHBIX TIOJIEH B COJIHEYHBIX MATHAX TMPUBENIH K IMPOTUBOPEUYNBBIM
pesynprataM. Penn and Livingston (2006, 2011) Hamui IIUTENhHOE YMEHBIIICHHE
MaKCU-MaJbHOM HAINPSDKEHHOCTH MAarHUTHOTO TOJIA B ISATHAX, HO 0e3 Bapualuii B
TEYEHUE COJHEYHOIO IMKJIa, Torna kak Pevtsov et al. (2011) mokasanu, 4To cpenHee
MarHuTHOE II0JIE MOBBIMIATOCHL W MOHMKAIOCH ¢ 11-1eTHHM OUKJIOM Ha MNPOTAKCHHUU
MOCJICAHUX YCTBIPEX C MIOJIOBUHOU [UKJIOB, MPUYCM I[JIHTCHLHBIP’I TPCHA GBIH HE
3aMCTCH. BHCCL MEBI CpaBHHUBAEM Ha6JHO)IeHI/IH MAarHUTHBIX ITOJIEH B COJTHEYHBIX IIATHAX
C JaHHBIMHU O reOMarduTHOU aKTUBHOCTH U IIOKa3bIBA€M, 4YTO MArHuTHBIC I10JIA IIATCH
UMCIOT KaK BapHallid B COJHEYHOM IIMKIIC, TaK WM JJIUTEIbHBIC HM3MECHEHUS THIIA
['meticcOeprckoro mukIa.

4. Kupo b., B.H. O6puakxo, K. I'eopruea, E.B. Henomusimasi,, b./{. llleabTHHr,
BekoBble BapmanuMu MarHMTHOro mnojass CoJHHA W TeOMATHMTHON AKTHBHOCTH,
Tpyasl Bceepoccuiickoii exeronqHoii koHdepenuuun no ¢usuke Coanua, Ilynakoso
2012, cTp. 447-452, 2012, ISSN 0552-5829

Fme B 1852 ObUIO YCTAaHOBIEHO, YTO TE€OMATHUTHBIE BO3MYILIEHHUS CBSI3aHBI C
cojHeuHON akTuBHOCTHIO [1]. CHavama cUYMTalOCh, YTO IIOBBIIICHHAS I'€OMarHUTHas
aKTHBHOCTh CBsI3aHA C COJHEYHBIMU BCHbIKamMu, HO B 1993 Gosling myOGmukoBan
CTaThio ,,Mu} O CONHEYHOW BCHBIKHK’ [2], B KOTOpPOH YyTBEepXkAal, uTo OoiblIue
criopaguyeckue (HepeKyppeHTHble) OypH BBI3BaHBl BBIOPOCAMHU KOPOHAJIBHOTO
BeIleCcTBa. BBIOpPOC KOPOHAJIBHOTO BEHIECTBA MOXKET COIYyTCTBOBATh COJIHEUHOM
BCIBIIIKE, HO MOXKET BOHUKHYTh M He3aBUCHMO OT Hee. Ho Ha CounHIle ecTh U JpyTroi
UCTOYHUK TC€OMAarHUTHOW aKTUBHOCTH — TaK Ha3bIBa€Mble KOPOHAJIbHBIC IBIPHI —



00JaCTH OTKPBITBIX YHUIIOJNSPHBIX MAarHUTHBIX TMOJIEH, W3 KOTOPBIX HCTEKAeT
KBa3UCTALIMOHAPHBIA BHICOKOCKOPOCTHOM COJTHEYHBIN BeTep. Bo3MyllieHus, BbI3BaHHBIE
BbIOpOCAaMU KOPOHAJBHOTO BEIIECTBA, MMEIOT MAaKCUMYM B MaKCUMYME€ COJIHEYHBIX
MSTEH, a BBI3BAHHBIC BBICOKOCKOPOCTHBIM COJHEUHBIM BETpOM — Ha (asze cmaja
COJIHEUHBIX MATEH. DTO MPUBOAUT K JBYM MaKCUMyMaM I'€OMarHUTHON aKTMBHOCTH B
11-neTHeM COTHEYHOM ITUKJIE.

2.1 Iyoaukanyy B COOPHULM U MMOPEINLU V HAC — 3 Op.

1. D. Bachvarov, A. Boneva, B. Kirov, Y. Boneva, G. Stanev, N. Baruh, Primary
Information Preprocessing System for LP, DP devices-project “Obstanivka”,
Coopuuk aokuaaau International Conference on Big Data, Knowledge and Control
Systems Engineering, 5 November 2014, Sofia Bulgaria ctp. 65-72.

The article presents Primary pre processing information system designed for using
with Bulgarian devices LP and DP, working on ISS. There are described Bulgarian
activities in the project “Obstanovka”, the conversion process from telemetry to science
data, LP and DP data structures, software solutions and system realisation. It is
developed method for multi machine processing of big data areas. The article is
illustrated by presentation of pre processed real science data of LP experiments

2. bruBapos /., A. boneBa, b. Kupos, H. Bouesa, I'. Cranes, H. Bbapyx, Cucrema 3a
oOpadoTka Ha nbpBUYHATA uHHPopmanusa ot mnpudopu LP u DP - mnpoekr
“O0cranoBka”, COOpPHUK OT JOKJAAM OT MeAyHapoaHa kKoHdepenuus ,, RAM 2013”,
cTp.83-89, 17.10.2013, rp. Codusn, ISSN 1314 —4634

The article presents Primary information pre processing system designed for using
with Bulgarian devices LP and DP, working on ISS. There are described Bulgarian
activities in the project “Obstanovka”, the conversion process from telemetry to science
data receiving, LP and DP data structures, software solutions and system realisation

3. Kimumos C.M., B.A. I'pymun, JI.JI. beasxkosa, /[.U. HoBuxkos, B.I'. Poaun, B.H.
Anrapos, b.b. Kupos, P. HeakxoB, I''A. CraneB, Meroanka npocTpaHCTBEHHO-
BPEMEHHBIX HM3MEPeHHiIl IUIa3MEHHO-BOJHOBBLIX IIPOLECCOB B HOHOC(epe ¢
HCIO/1b30BaHHeM HHGpacTpyKTypsl Poccmiickoro cermenra MeskayHapoaHOH
Kocmuueckoit Ctanuuu , Jloknagu Ha FO0uneen Me:xxayHapoaeH KoHrpec ,,40 ronnHu
Bbarapus — kocmuyecka app:xasa”, 2012, ISBN 978-954-577-636-6

Specific to the near-Earth space is a range of plasma-wave fluctuations (PWF) from DC
fields until the first tens of megahertz, associated with the plasma cover of the Earth's



magnetosphere and ionosphere. The goal of space experiment (SE) "Obstanovka 1-st
stage" (mid-2012) on board the Russian segment of the ISS (RS ISS) is long-term
global monitoring of PWF. Research similar to SE "Obstanovka 1-st stage" are held on
the microsatellite «Chibis-M”, 25 January 2012 at the extracted orbit using the
infrastructure of the ISS. SE "Obstanovka 2-nd stage" and the "Trabant", enshrined in
the "Long-term programme on the ISS” in 2015-2020 timeframe. For single data
analysis of these SE is the technique of spatio-temporal measurements of PWF. This
work was partially supported by Russian Foundation for Basic Research, project-10 05-
93107.

II Hayunu noxkjaaaun - oomo 19 op.

11.1. Havyuuu nokjgaau B uv:kounua — 14 op.

1. Maris Muntean G., Besliu-Ionescu, D., Georgieva, K., Kirov, B.. Analysis of the
Geomagnetic Activity during the SC 24 Maximum Phase in topic: Solar wind-
magnetosphere interactions, VI Workshop "Solar Influences on the Magnetosphere,
Ionosphere and Atmosphere', Sunny beach, Bulgaria, 26-30 May 2014

Geomagnetic storms are known to be of great importance to life on Earth through their
impact on telecommunications, electric power networks and much more. Our study
analyses the geomagnetic activity during the SC 24 maximum phase (July 2011 -
October 2013) that has already passed. We present the variation of the Ap, aa indices in
comparison with the intensity of high speed streams. The registered geomagnetic storms
are classified by the Dst index and their main phase structure. We also analyze in detail
two months of solar and geomagnetic activity after the SC24 maximum, these being
March 2012 and March 2013. An ICME (Interplanetary Coronal Mass Ejection) is
recorded on March 9, listed in the Richardson and Cane catalogue, correlated with a
Halo CME (Coronal Mass Ejection) from the 7th. An intense geomagnetic storm
(minimum Dst = B€” 131) was registered on March 9, 2012. Two ICMEs are also
recorded on the 17th and 20th March 2013, the first one being correlated with a Halo
CME from the 15th. March 17 is a day of intense geomagnetic storm (minimum Dst =
BE’ 132). We focus on these events, such that the interaction between fast solar wind
and interplanetary magnetic field from the Sun to the Earth can be thoroughly described.

2. Demetrescu C., Dobrica V., Georgieva K., Kirov B., Solar signals in long time series
of the Danube discharge data, noxiag Ha mecraTa Me:xXIyHapoaHa KOH(pepeHUHs
»dolar influences on the magnetosphere, ionosphere and atmosphere” — CiabHueB
opsir, brarapus, 26-30 maii 2014



The analysis of a river flow can bring information on the climate evolution in its
catchement basin, due to the integrating of precipitation and temperature effects over
the basin in the discharge data. In this paper we analyze discharge data, available since
1840 from the Danube river, the second largest river in Europe, with the aim to infer
solar signals — a result of the solar-terrestrial connection in the evolutioon of climate in
the catchement area. Time series were analyzed, from four gauge stations along the
Lower Danube segment. We first compare the discharge data recorded at the entrance
on the Romanian territory (Orsova station) with precipitation data from the Upper and
Middle Danube Basin, and discharge data at the end station (Ceatal) with precipitation
in the Lower Danube Basin. Decadal variations with a period of ~11 years (amplitude of
about 1500-2500 m3/s) and variations with longer periods, of 22 and 30 years
(amplitude of about 500 m3/s), have been evidenced in discharge data. They are
interpreted as solar signals at the Schwabe and, respectively, Hale cycles time scales.

3. S. Asenovski, B.Kirov, Solar activity correlation with NAO and ENSO , Meeting of
the ISSI team “Effects of Interplanetary Disturbances on the Earth’s Atmosphere
and Climate Bern, Sutzerland 24-28, March 2014 http://www.issibern.ch/teams/
interplanetarydisturb/wp-content/uploads/2015/01/ Asikainen 03 2014.pdf

4. K.Georgieva, B.Kirov, P.Koucka-Knizova, G.Maris-Muntean, Solar wind influences
on atmospheric circulation, 5th TAGA/ICMA/SCOSTEP Workshop on Vertical
Coupling in the Atmosphere-Ilonosphere System 11-18 August 2014 Antalya Turkey

General atmospheric circulation is the system of the large-scale atmospheric motions
over the Earth which persist for a season and longer and are due to the Earth’s rotation
and the differential heating of the Earth’s surface. Quantitative measures of large scale
atmospheric are the indices of atmospheric modes of variability, like Northern and
Southern Annular modes (SAM and NAM). We study the day-to-day variations in
NAM and SAM indices as a result of impact on the Earth of solar flares, coronal mass
ejections, and high speed solar wind streams.

5. Kirov B., Asenovski S., Georgieva K., Asenovska Y.What Causes Geomagnetic
Activity during Sunspot Minimum? 14th European Solar Physics Meeting (ESPM-14)
Dublin Ireland 08-12 September 2014

Since the beginning of the geomagnetic measurements, the variations in the
geomagnetic eld have been related to solar activity. It is now known that big sporadic
(non-recurrent) geomagnetic storms are caused by coronal mass ejections. The coronal
mass ejections are related to the solar toroidal eld whose manifestation are sunspots, so
during sunspot maximum there is also a maximum in geomagnetic activity. Another
source of geomagnetic activity are the coronal holes § open unipolar magnetic eld areas
from which the high speed solar wind (HSS) emanates. Disturbances caused by HSS are



maximum during the sunspots declining phase, which leads to two geomagnetic activity
maxima in the 11-year sunspot cycle. In sunspot minimum, even during long periods
without sunspots and without low-latitude coronal holes, geomagnetic disturbances are
still observed. In the present work we analyze the geomagnetic activity during sunspot
minimum, its sources and the reasons for its cyclic variations.

6. K. Georgieva, B.Kirov, Yu.Nagovitsyn, S. Asenovski , Solar magnetic fields: long-term
variations and expected trends in the next decades, TOSCA workshop on future solar
scenario 29.09-02.10 2014 Corfu, Greece

The long-term variations of the poloidal and toroidal solar magnetic fields have been
reconstructed based on geomagnetic and sunspot data, and it is found that both have
cyclic variations with a period of the order of a century. Extrapolating into the future, a
forecast can be made that the solar poloidal field will be decreasing in the next few
sunspot cycles, and the rate of increase of the solar toroidal field in the course of the
sunspot cycle will be increasing. Based on the correlations found between the two
components of the solar magnetic field and the total solar irradiance (TSI), it is expected
that TSI will be decreasing in the following 30-40 years.

7. Georgieva K., Nagovitsyn Yu., Kirov B., Solar magnetic fields and terrestrial climate,
Bcepoccuiickasi exxeroqHasi KoH()epeHIMs ¢ MeKIYHApPoAHbIM yuyacTueM CosiHeuHast
U cosiHe4yHo-3eMHas (pusuka, Cankrt Ilerepoypr, Poccus, 20-25.10.2014

Solar irradiance is the main natural factor affecting the terrestrial climate, and its
variations are included in a number of numerical models evaluating the effects of
natural as compared to anthropogenic factors of climate change. The solar causing
geomagnetic disturbances is another solar activity agent whose role in climate change is
not yet fully understood but is a subject of active research. For the purposes of climate
modeling, it is important to evaluate both the past and future variations of solar
irradiance and geomagnetic activity which are closely related to the solar magnetic
fields. Direct measurements of solar magnetic fields are available for a limited period,
but they can be reconstructed from geomagnetic data. Here we present a reconstruction
of total solar irradiance based on geomagnetic data, and a forecast for the future
irradiance and geomagnetic activity, which can be included in models of the expected
climate changes

8. Kirov B., Asenovski S., Georgieva K., Obridko V.N. Uto onpenensier reoOMarHuTHY10
AKTHBHOCTL B MHHUMYMe COJIHEYHbIX mnsATeH?, Bcepoccuiickasi exeroaHas
KOH(pepeHuuss ¢ MexIAyHApPOAHbIM yyacTHeM CojiHeYHass M COJIHEYHO-3eMHasi
¢usuka, Cankr IlerepOypr, Poccus, 20-25.10.2014



Since the beginning of the geomagnetic measurements, the variations in the
geomagnetic field have been related to solar activity. It is now known that big sporadic
(non-recurrent) geomagnetic storms are caused by coronal mass ejections. The coronal
mass ejections are related to the solar toroidal field whose manifestation are sunspots, so
during sunspot maximum there is also a maximum in geomagnetic activity. Another
source of geomagnetic activity are the coronal holes — open unipolar magnetic field
areas from which the high speed solar wind emanates. Disturbances caused by high
speed solar wind are maximum during the sunspots declining phase, which leads to two
geomagnetic activity maxima in the 11-year sunspot cycle. In sunspot minimum, even
during long periods without sunspots and without low-latitude coronal holes,
geomagnetic disturbances are still observed. In the present work we analyze the
geomagnetic activity during sunspot minimum, its sources and the reasons for its cyclic
variations.

9. B.Kirov, K.Georgieva: “Secular variations of solar magnetic field and geomagnetic
activity, WG2 workshop on the influence of interplanetary perturbations on the
Earth’s atmosphere and climate, Sunny Beach Bulgaria, 13-16 May 2013

The geomagnetic activity has doubled from the beginning to the end of the 20" century.
As all geomagnetic activity is ultimately caused by agents of solar activity, and all solar
activity agents are manifestations of the solar magnetic fields, geomagnetic activity
records can be used to reconstruct the solar magnetic fields. The large scale solar
magnetic field has two components — poloidal and toroidal, transforming into each other
like kinetic and potential energy in a harmonic oscillator. We demonstrate that the
poloidal component of the solar magnetic field can be reconstructed from the
geomagnetic activity in the sunspot cycle minimum, and the toroidal one — from the rate
of increase of geomagnetic activity with increasing sunspot number.

10. K.Georgieva, B.Kirov: “Long-term variations of different geoeffective solar wind
disturbances and their effects on atmospheric circulation”,WG2 workshop on the
influence of interplanetary perturbations on the Earth’s atmosphere and climate,
Sunny Beach Bulgaria, 13-16 May 2013.

Previous studies have found that the correlation between solar activity as measured by
the number of sunspots and atmospheric modes of variability changes sign with a period
of decades. However, solar activity has different manifestations, due to different
physical processes. Some of them like solar flares and coronal mass ejections are related
to sunspot number and proportional to it, others like high speed solar wind streams have
different evolution in the course of the sunspot cycle and different effects on
atmospheric circulation. In years with more high speed solar wind streams, atmospheric
circulation is more zonal, while in years with more coronal mass ejections it is more
meridional. We show that the sunspot related and not sunspot related manifestations of



solar activity have also different long-term variations, which can explain this changing
correlation between solar activity and atmospheric circulation.

11. Asenovska Y., Asenovski S., Georgieva K., Kirov B.. Solar magnetic fields, sunspots
and coronal mass ejections during the last sunspot minimum, Fifth workshop on solar
influences on magnetosphere, ionosphere and atmosphere, Sozopol, Bulgaria, 3-6
June 2013

Coronal mass ejections (CMEs) are large outbursts of plasma and embedded magnetic
fields from the solar corona. Their sources on the Sun are the active related to sunspots,
and their number is therefore proportional to the number of sunspots. However, the
relation is not linear: more CMEs per sunspot are observed in sunspot minimum than in
sunspot maximum. Moreover, there is almost equal number of CMEs during the
maxima of cycles 23 and 24 while the number of sunspots is drastically smaller in cycle
24 than in cycle 24. We study the possible instrumental effects and find that the increase
in the number of CMEs is mainly due to the narrow and weak CMEs and one reason can
be the increased instrument sensitivity, but the difference remains even for the widest
and most powerful CMEs. An explanation is suggested.

12. Klimov S., Grushin V., Novikov D., Belyakova L., Getsov P., Nedkov R., Stanev G.,
Kirov B., Neychev S., Georgieva K., Batchvarov D.. “Interaction” and “Charge”
projects. The first stage of realization of the “Obstanovka-1" spaceborne experiment,
Fifth workshop on solar influences on magnetosphere, ionosphere and atmosphere,
Sozopol, Bulgaria 3-6 June 2013

OnmHoit U3 aKTyallbHBIX 3a7a4 kKocMudeckoro skcrnepuMenta (K3) «Ob6cranoBka 1 stam»
SIBIISICTCS MCCIIEIOBAHNE (IIOTOKOB SHEPTHH, MOCTYIAIONINX B HOHOC(hEPY CHU3Y», WIIH,
YTO TO K€ CaMoe, «BO3JCUCTBUI Ha MoHOchepy cHu3y». HabmoneHune «BO3aeHCTBHIA
CHHU3Y» €CTEeCTBEHHBIM 00pa3oM CBS3aHO C HEOOXOIMMOCTBIO MX CEJeKIHH Ha (oHe
BO3JCHUCTBUN HMHOU HpI/IpoL[LI~ «BO3JEUCTBUN CBepxy». Ho ecnu mocinenHue mmpoko
UCCIEAYIOTCS B paMKax MPOrpaMM II0 COJIHEYHO-3€EMHBIM CBS35IM M KOCMHUYECKOU
morojie, TO MO BO3JACHCTBHAM CHHM3Y JO CHX THIOp He OBblI peanu3oBaH
I[eJICHANPABICHHBIA  CIyTHUKOBBIA  IMpOeKT. Bompoc o0 cBs3M  MOHOC(EPHBIX
BO3MYIICHHUHN C MMOTOKAMH HEPTUU CHHU3Y CTABUTCS OOBIYHO CIEIUATHCTAMH B OOJIACTH
pacnpocTpaHeHUsi  paJuoOBOJIH U HMOHOcepHOro  3oHaupoBaHus.  Ocranack
HEe3arnoJHEHHON ompeaenéHHas Huma, nupuaammas KD «O6cranoBka 1 stam»
ornpeeNnéHHYI0 OPUTHHATBHOCT U MPEEMCTBEHHOCTh O01Iei KOHLIETIIUY.

Bpems ot Bpemenun u3 koponel ConHIla BbIOpachiBaeTcsi 00Jako Topsdei, HO
pa3pe;KEHHOI MITa3Mbl, KOTOPOE cO CKopocThio oT 1 10 21110° km/4 pacmpocTpansieTcs
yepe3 MpOCTPaHCTBO COJHEYHOM cucrteMbl. [lpumepno B 10 % ciyuaeB 3emis
OKa3bIBACTCA HA IYTH TAKOro oOiaka (MMEIomero pasmeps! mpumepso 500110° kM B
MONEPEYHHUKE), YTO TPUBOAUT K CHJIBHBIM BO3MYILEHUSAIM KaK B OKOJIO3EMHOM



MPOCTPAHCTBE (MAarHUTHBIE OypH, TOJSPHBIC CUSHUS W JIp.), TAK U HA MOBEPXHOCTHU
3emin (HapymIeHHs DPAJHOCBSI3M B apKTUYECKUX 00JACTAX, MEPErpy3KH B JIMHUAX
AJIEKTPOIIEpe/IauH, CUIbHBIC TOKH B JUIMHHBIX TPyOOTPOBOAX | T.I1.).

HNmenno Takoe coObiTue mpomzomio 6 - 11 suBaps 1997r. B 310 Bpems uepes
OKOJIO3€MHO€ MPOCTPAHCTBO MPOXOAMI 3aJHUIl Kpall MarHuTHOro oOmaka. OOmias
SHEPTHs, 3aKIIOYECHHAs B TAKOM CTYCTKE IUIOTHOHM IUIa3Mbl, Obljla CpaBHUMA C OOLIUM
KOJINYECTBOM 3JIEKTPOIHEPIHH, KOTOPOE BCE ANEKTPOCTAHIIMN 3€MJIIHM BbIPA0ATHIBAIOT 3a
rog. OTOT Mpouecc MpHUBEI K PE3KOMY BO3PACTAHUIO YPOBHA HOHHM3HPYIOILETO
U3JTy4eHUs B O0JIaCTSAX paJiMallMOHHBIX MOACOB 3€MJIM U, B YACTHOCTH, K MTHOBEHHOMY
BBIXOJy U3 CTPOS DJEKTPOHHBIX KOMIIOHEHT aMEpPUKAHCKOTO TEJIEBU3NOHHOTO
perpancistopa Telstar-401 (croumocTthio okoio 200 MJIH. JOJUTApOB), KOTOPBIi
OKa3aJicsl B 3TOT MOMEHT B 30HE HanboJjee CUIIBHOTO HOHU3HUPYIOLIETO N3TyUYEeHHUS.

13. B. Kirov, K. Georgieva Solar Wind, Earth Rotation and Atmospheric Circulation
Praha, COST Action ES1005S TOSCA Science meeting Prague, 30 September - 4
October 2013.

Earth rotation rate varies on different time-scales — from centuries to days. The seasonal
nontidal variations in the Earth rotation rate, or the length of the day (LOD), are
believed to be fully explained by large-scale atmospheric motions caused by the
temperature differences between the summer and the winter hemispheres. A connection
is also supposed between the decadal LOD variations and changes in atmospheric
circulation. We demonstrate that the Earth rotation is different in positive and negative
solar polarity cycles, therefore even on these time-scales the Earth-atmosphere system is
not closed. The correlation between the decadal variations in LOD and atmospheric
circulation changes in the beginning of the XX century, moreover it is opposite in the
northern and southern hemispheres, so there is no direct relation between the Earth
rotation and large-scale atmospheric circulation on decadal time-scales, rather they are
both modulated by solar activity. We look for an explanation for the solar wind
influences on the Earth rotation and on the atmospheric circulation in the two
hemispheres.

14. K. Georgieva, B. Kirov, Are we entering the next grand solar minimum?, COST
Action ES1005 TOSCA Science meeting Prague, 30 September - 4 October 2013.

The amplitude of the sunspot cycle is determined by the action of the solar dynamo
transforming the poloidal magnetic field prevailing in sunspot minimum into toroidal
field prevailing at sunspot maximum, and back into poloidal field of the opposite
magnetic polarity during the following sunspot minimum. The regime of operation of
solar dynamo is determined by the relative importance of supergranular diffusion and
meridional flow. Earlier results have shown that in periods of grand minima the solar
dynamo operates in a mode different from “normal” periods. We study the early



2.2,

signatures of the mode of operation of the solar dynamo in solar cycle 24 to estimate the
probability that the Sun is entering a new Grand Minimum.

Havuuu nokjaaam v Hac — 5 op.

1. S .Klimov, V. Grushin, D. Novikov, L. Belyakova, T. Grechko, D. Vavilov, P. Getsov,
K. Georgieva, B. Kirov, G. Stanev, V.Korepanov, S. Belyaev, D. Dudkin, Cs. Ferencz,
P. Szegedi, S cientific and methodological aspects of the implementation of the
international experiment OBSTANOVKA (stage 1) on the Russian segment of ISS,
Jecera o0uieiiHa HayyHa KoOH(pepeHUus ¢ MeKAyHapoaHo y4dactue ,,Kocmoc,
exoJjorusi, curypuoct”’, Copusi, brarapus 20-14.11.2014

Space experiment (SE) "Obstanovka (1st stage) is implemented through the plasma-
wave complex - PWC developed on the basis of the devices previously used
successfully by the SRI with the participation of international cooperation in basic
research in space. The basis of wave measurements is combined wave diagnosis
(CWD), which allows a wide frequency range, including constant fields, to explore the
power of electromagnetic, electrostatic and magnetic fields, as well as the range of
fluctuations of the plasma particles.

The complex of physical parameters measured by PWC in the process of implementing
SE, allows you to explore a wide range of physical phenomena in the ionosphere and in
the surface area of the ISS. A significant portion of these phenomena is not enough
investigated experimentally and is not defined clear criteria for their manifestation.

The main objectives of SE:

a) study of the dynamic characteristics of ionospheric disturbances caused by
geophysical processes;

b) detection of ionospheric manifestations of technogenic and anthropogenic activities;

c¢) creating a database of electromagnetic effects associated with the interaction of the
ISS with the surrounding ionospheric plasma.

One of the main factors holding SE on the ISS, and not on automatic apparatus is
maximising the benefits of the ISS as the bearer of the scientific equipment of a wide
range of measurements. These advantages are:

- engineering support experiments with the crew as during installation and
commissioning of equipment, and in the process of long-term experiment in orbit;

- sufficient energy resources, not limiting the speed and performance of the equipment;

- stable orbit, enabling statistically be distinguished from long-term measurements of
the components of geophysical origin.



Long-term monitoring of the parameters of the ionosphere and some regions of the
magnetosphere on board the ISS can provide invaluable assistance, first, for consumers
current information about the state of the ionosphere (radio and navigation system,
GLONASS, GPS), as well as for researchers of solar-terrestrial physics.

The main scientific result at this stage thereof is that accumulated prior amount of
information sufficient for a reliable methodological assessments of the ionospheric
electromagnetic parameters of space weather.

The work is part of the Executive working group of RAS-BAN in the field of
fundamental research project "Vzaimodeistvie" and "Zaryad".

2. K.I'eoprueBa, b.Kupos, B.Oo0puaxo, 10.Harosuusin, [Ipoexkrt I'eodpdexTnB-HoCTH -
HccnenoBanue J0AroCpoOYHbIX M3MEHEHHH COJIHEYHOW AKTHBHOCTH M MX 3€MHBIX
nposijaennii X- oe 3acenanue Poccuiicko-bouarapckoii HcnoJsHuTe1bHON padouei
rpynnsl no pyHaaMeHTaJIbHBIM KOCMHYECKHM UccaenoBanms, 20.11. 2014

[IpencraBneHsl OCHOBHBIE pe3ysbTaThl Ipoekra 3a 2014 — HayuHble U Hay4yHO-
OpraHU3al[MOHHBIE.

HAVYYHBIE
* Uem onpenensieTcs reOMarHuTHass aKTHBHOCTh B MUHMMYME COJIHEYHOT'O IIUKJIa

YcTaHoBIIEHO, 4TO JBa (DakTOpa ONpeleNsaioT F€OMarHUTHYI0 aKTHMBHOCTb BO BpeMs
MUHMMYyMa COJIHEYHBIX IISITEH: TOJIIIMHA TeIMOCHEPHOr0 TOKOBOIO CJOs U
napameTpsl (pOHOBOTO coHeyHOro Betpa. IlapameTpsl poHOBOTO CoHEYHOro BeTpa (a
3HAYUT U rearoc(epHOro TOKOBOTO CJIOSI) UMEIOT BEKOBBIE BapHalluH, ONpEACISIoIne
BEKOBBIE BapHalliy T€OMarHeTHOM aKTUBHOCTH.

* Kak MOXHO BOCCTaHOBHUThH 06HIYIO COJIHCYHYIO paaualuio 1o reOMariHuTHbBIM JaHHBIM

HOK&?:&HO, YTO OCHOBHOC IMPCAIIOJIOKCHNEC B OCHOBC COCTABJICHUSA UCTOPUUCCKUX PAT0OB
COJIHEYHOM paauanyd, 4TO IOTOK paarvallikd MOXKXHO BOCCTAHOBUTH TOJIBKO ITO YHCITY
COJIHCYHBIX ITATCH, IPUBOAUT K OoJbIIEe OMIMOKHA U YTO OIIpECACIICHUC 0oJsiee TOYHO MO
I'COMarouTHbIM JaHHBIM. HpeI[CTaBJ'IeH METOH  OIPCACIICHUSA U HOOJIOCPOYHBIC
Bapuanuu COJIHEYHOM aKTUBHOCTH.

HAYYHO-OPTAHU3AIIMOHHBLIE

* Opraam3anus cosemjanus npoekta SEE (Solar Evolution and Extrema) nayuHoif
nporpammbl SCOSTEP VarSITI

3. Y. Asenovska, S. Asenovski, K. Georgieva, B.Kirov, Systematic deviations of the solar
wind magnetic field from the Parker’s spiral directtion. Ninth Scientific Conference
with International Participation SPACE, ECOLOGY, SAFETY (SES 2013), 20-22
November, 2013, Sofia, Bulgaria



Because of the rotation of the Sun, the magnetic field in the solar wind lies along an
Archimedean spiral known as the Parker spiral. The short-term deviations of the
direction of the solar wind magnetic field about the Parker spiral direction have been
studied for years, and are found to be due to solar wind turbulence and disturbances like
coronal mass ejections and corrotation interaction regions. Apart from these short-term
deviations, we find also decadal variations, and investigate their dependence on the
season and the solar magnetic cycle.

4. S. Asenovski, B. Kirov, K. Georgieva, D. Bachvarov, S. Klimov, V.Grushin, First
results from Langmuir Probe measurements aboard the International Space Station:
First Results, Ninth Scientific Conference with International Participation SPACE,
ECOLOGY, SAFETY (SES 2013), 20-22 November, 2013, Sofia, Bulgaria

The Langmuir probe is a classical instrument for plasma diagnostics, and among the
first ones for in situ measurements in thermal plasma in the near-Earth environment.
The parameters measured by Langmuir Probes are the electron and ion concentrations
N and Nj, the electron temperature T, and the satellite body potential Ug.

In this paper the Langmuir probes are described included in "Obstanovka” experiment
aboard the International Space Station which has been operating since April 2013. The
adaptive algorithm for the probes’ operation is outlined, and the first results are
demonstrated.

5. M.Anubeksin, b.Epemsin, H. Maptupocsn, I'.barnacapsin, A.Capnapsn, C.Kanamsm,
C. AcenoBckn, SI. AcenoBcka, K. I'eoprueBa, b. Kupos, Relation Between high speed
solar wind streams and seismic activity in the Caucasus region. Ninth Scientific
Conference with International Participation SPACE, ECOLOGY, SAFETY (SES
2013), 20-22 November, 2013, Sofia, Bulgaria

The Marie Curie "BlackSeaHazNet project (Complex Research of Earthquake's
Forecasting Possibilities, Seismicity and Climate Change Correlations) is devoted to the
creation of fundamentals of a Complex Program for investigation of the possibilities to
forecast earthquake’s time, hypocenter magnitude, and intensity using reliable
precursors. As a part of this project, an investigation has been performed on the effects
of high speed solar wind streams on the probability of earthquales occurrence in the
Caucasus region. We find that on the day of arrival of high speed solar wind streams to
the Earth and on the following day, a statistically significant increase of the number of
earthquakes with M>2.5 is observed in the Caucasus region. As the arrival of high
speed solar wind streams can be predicted with high accuracy, the possibility is
explored to use them as an additional precursor for forecasting the seismic activity in
this region.



