PE3IOMETA HA HAYYHUTE TPYAOBE U3MNOJ1I3BAHU NPU NPUAOBUBAHE HA AKAAEMWYHATA
ONBKHOCT ,,MPOPECOP

Ha gou,. a-p BeHeta Xpuctosa [MHeBa,

npeAcTaBeHM 3a y4acTue B KOHKYPC 3a akageMuyHata aabxHocT ,lpodecop”, ob6aseH B bprkaBeH BECTHUK 6p. 98
01 13.12.2019 r. oT IHCTMTYTa 332 KOCMUYECKM U3CNeaBaHNA U TexHoNornu - BAH B o61acT Ha Bucle obpasoBaHue 4.
MpupoaHn HayKn, maTemaTrKa n MHGopmaTuKa, npodecuoHanHo HanpasneHune 4.4. Hayku 3a 3emaTa; Hay4Ha
cneumanHoct ,JUcTaHUMOHHM n3cneaBaHua Ha 3emaTa u naaHetute (13cnegBaHna Ha npouecuTe B cpegHata u
BMCOKa aTMocepa Ha 3eMATa)” 3a HyKauTe Ha cekuma ,ATMmochepHU ONTUYHK u3cneaBaHmna“, duavnan Crapa
3aropa.
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Abstract

General atmospheric circulation is the system of atmospheric motions over the Earth on the scale of the whole globe. Two main
types of circulation have been identified: zonal - characterized by low amplitude waves in the troposphere moving quickly from west
to east, and meridional with stationary high amplitude waves when the meridional transfer is intensified. The prevailing type of
circulation is related to global climate. Based on many years of observations, certain “circulation epochs” have been defined when
the same type of circulation prevails for years or decades. Here we study the relation between long-term changes in solar activity
and prevailing type of atmospheric circulation, using NAO index reconstructed for the last four centuries as a proxy for large-scale
atmospheric circulation. We find that when the southern solar hemisphere is more active, increasing solar activity in the secular solar
cycle results in increasing zonality of the circulation, while when the northern solar hemisphere is more active, increasing solar
activity increases meridional cir- culation. In an attempt to explain the observations, we compare the short-term reaction of NAO
and NAM indices to different solar drivers: powerful solar flares, high speed solar wind streams, and magnetic clouds.
© 2007 COSPAR. Published by Elsevier Ltd. All rights reserved.
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Abstract—The resonance transition 2P—S of the atomic hydrogen (Lyman-alpha emission) is the strongest and
most conspicuous feature in the solar EUV spectrum. The Lyman-alpha radiation transfer depends on the
resonance scattering from the hydrogen atoms in the atmosphere and on the O, absorption. Since the Lyman-
alpha extinction in the atmosphere is a measure for the column density of the oxygen molecules, the atmospheric
O, density and temperature profiles can be calculated thereof. A detector of solar Lyman-alpha radiation was
manufactured in the Stara Zagora Department of the Solar-Terrestrial Influences Laboratory (STIL). Its basic part
is an ionization camera, filled in with NO. A 60 V power supply is applied to the cham- ber. The produced
photoelectric current from the sensor is fed to a two-channel amplifier, providing analog signal. The characteristics
of the Lyman-alpha detector were studied. It passed successfully all tests and the results showed that the so-
designed instrument could be used in rocket experiments to measure the Lyman- alpha flux. From the
measurements of the detector, the Lyman-alpha vertical profile can be obtained. Pro-

grams are created to compute the O, density, atmospheric power and temperature profiles based on Lyman- alpha
data. The detector design appertained to ASLAF project (Attenuation of the Solar Lyman-Alpha Flux), a scientific
cooperation between STIL—Bul.Acad.Sci., Stara Zagora Department and the Atmospheric Physics Group at
the Department of Meteorology (MISU), Stockholm University, Sweden. The joint project was part of the rocket
experiment HotPay I, in the ALOMAR eARI Project, EU’s 6th Framework Pro- gramme, Andeya Rocket
Range, Andenes, Norway. The project is partly financed by the Bulgarian Ministry

of Science and Education.

DOI:10.1134/S0016793209080532
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ABSTRACT:

The behaviour of the auroral emissions 5577 A and 6300 A and the ratio Is300/Is577 during substorms occurred at the
time of recurrent streams (RS) has been examined. The development of the substorm bulge is followed up. The
variations of the emissions depending on the different locations of the substorm bulge with respect to the point of
observation have been studied. Estimations of the particle precipitation spectra at the polar edge of the auroral bulge
and inside it have been obtained. For the study, data from the All-Sky Imagers at Andgya Rocket Range (ARR),
Andenes, Norway (69.3°N, 16.03°E) and at the Auroral Observatory, Longyearbyen, Svalbard (78.20°N, 15.83°F) from
the observational season 2005-2006 have been used. Data access has been provided under the Project “ALOMAR
eARI” (RITA-CT-2003-506208), Andenes, Norway. This Project received research funding from the European
Community’s 6th Framework Program. Additional data concerning the solar wind parameters, IMF and the magnetic
field are used from the WIND satellite and the IMAGE magnetometer network to determine the recurrent streams and
the substorms during RS.

Keywords: Aurora Emissions, Substorms, Auroral Bulge, Solar Wind High-Speed Streams.


mailto:v_guineva@yahoo.com

B4_4.

Development of substorm bulges during storms of different

interplanetary origins

1.V. Despirak®", A.A. Lubchich?, V. Guineva®

* Polar Geophysical Institute, RAS, Apatity, Murmansk Region 184200, Russia
® Solar-Terrestrial Influences Institute, BAS, Stara Zagora 6000, Bulgaria

article info

Avrticle history:

Received 23 March 2010
Received in revised form

30 July 2010

Accepted 4 August 2010
Awvailable online 19 August 2010

Keywords:

Storms

Substorms

Auroral bulge

Magnetic clouds

CIR- and Sheath-regions

abstract

Different solar wind structures are observed: magnetic clouds (MC), recurrent streams (RS), and regions
of their interaction with undisturbed solar wind (Sheath and CIR). Three of these structures, Sheath, CIR,
MC, are the sources of geomagnetic storms. We have searched for distinctions in the development of
substorm bulges occurring during geomagnetic storms connected with the MC, Sheath and CIR. Solar
wind parameters were taken from the Wind spacecraft and the auroral bulge parameters were obtained
from the Ultra Violet Imager onboard Polar spacecraft. We determined the dimensions of the auroral
bulges, the poleward aurora propagation, and the onset latitude of auroral bulges. It is shown that
auroral bulges ‘‘geometry’’ is different for the examined types of storms. In consequence, the ratio
between longitudinal and latitudinal sizes is also different.

& 2010 Elsevier Ltd. All rights reserved.
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abstract

Daily time series of the NOzslant column amounts obtained by the GASCOD-BG instrument at Stara
Zagora and by instruments at European NDACC stations near 401N and of two subtropical stations are
analyzed. Monthly averages are determined after the rejection of the extreme values. The series are
homogenized, based on linear regression between neighbor stations, by interpolation and by filling data
gaps with seasonal means.

To determine the linear trend a multiple linear regression model is used, including different impact
factors as the solar activity, the aerosol loading, the EI Nino impact. The QBO effect on the NO: variation
is also checked. With small exceptions the examined data show no significant trends. A significant solar
activity impact on NO2 was determined only for the station at Mauna Loa. An influence of the south
oscillation index was established for the lzafa station. The significances of the impacts are tested,
taking into account the auto-correlation of the NO: residuals.

The density variations of the stratospheric NO2z can change the ozone concentration, which in turn
influences the radiative balance in the stratosphere and troposphere. This makes the NO2 trend analysis
important for the global climate change study.

& 2013 Elsevier Ltd. All rights reserved.
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Abstract—The energy of precipitating particles that cause auroras can be characterized by the ratio of different atom and
molecule emissions in the upper atmospheric layers. It is known that the spectrum of precipi- tating electrons becomes
harder when substorms develop. The ratio of the lg3g0 red line to the Iss77 green line was used to determine the precipitating-
electron spectrum hardness. The lgzo/ls577 parameter was used to roughly estimate the electron energy in auroral arcs
observed in different zones of the auroral bulge at the bulge poleward edge and within this bulge. The variations in the
emission red and green lines in auroral arcs during substorms that occurred in the winter season 2007—2008 and in January
2006 were analyzed based on the zenith photometer and all-sky camera data at the Barentsburg and Longyearbyen (LYR)
high-latitude observatories. It has been indicated that the average value of the lgz0/15577 €mission ratio for arcs within the
auroral bulge is larger than this value at the bulge poleward edge. This means that the highest-energy electron precipitation is
observed in arcs at the poleward edge of the substorm auroral bulge.

DOI:10.1134/S001679321402008X
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Abstract

Climate changes are connected to long term variations of global and hemispheric temperatures, which are important for the work
out of socio-political strategy for the near future. In the paper the annual temperature time series are modeled by linear multiple
regression to identify important climate forcings including external climate factors such as atmospheric CO, content, volcanic
emissions, and the total solar irradiation as well as internal factors such as El Nifio-Southern oscillation, Pacific decadal oscillation
and Atlantic multidecadal oscillation. Adjusted temperatures were determined by removal of all significant influences except CO2. The
adjusted temperatures follow a linear dependence toward the logarithm of the CO; content, and the coefficient of determination is
about 0.91. The evolution of the adjusted temperatures suggests that the warming due to CO; from the beginning of the studied
here time interval in 1900 has never stopped and is going on up to now.

The global warming rate deduced from the adjusted temperatures since 1980 is about 0.14 + 0.02 °C/decade. The warming
rate reported in the IPCC assessment report 4 based on observed global surface temperature set is about 20% higher, due to the
warming by the Atlantic multidecadal oscillation additional to the anthropogenic warming.

The predicted temperature evolution based on long time changes of CO; and the Atlantic multidecadal oscillation index shows
that the Northern Hemispheric temperatures are modulated by the Atlantic multidecadal oscillation influence and will not change
signifi- cantly to about 2040, after that they will increase speedily, just like during the last decades of the past century. The
temperatures of the Southern Hemisphere will increase almost linearly and don’t show significant periodic changes due to Atlantic
multidecadal oscilla- tion. The concrete warming rates of course are strongly depending on the future atmospheric CO; content.
© 2015 COSPAR. Published by Elsevier Ltd. All rights reserved.
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Abstract

The study of climate trends taking into consideration possible structural changes is important for understanding climate
development characterized by a stochastic trend or by a determined one.

In the paper global and hemisphere temperature anomalies are modeled by piecewise linear regression and break points in the
tem- perature evolution are found. It was demonstrated that the used method allowed finding of breaks characterized by long time
trends (low frequency processes) as well as abrupt changes (fast frequency processes). The obtained break points for slow
temperature change are close to the ones found by other authors however additional conditions (as segment length, gradient and
others) are not used here. The results for higher break point numbers are like the ones of step slope models. It was demonstrated
that the successive phases of warming and cooling and most of the break points subdividing these periods in the Northern
Hemisphere are introduced by the Atlantic multidecadal oscillation. Because the strong quasi periodicity of the Atlantic
multidecadal oscillation the authors recommend the removal of its influence on the temperature from the temperature series
before studies of trends or structural changes. The Northern Hemisphere temperature data after the removal of the Atlantic
multidecadal oscillation influence show structures like the Southern Hemisphere temperatures. Model selection by the Schwarz—
Bayesian Information Criterion developed by Liu, Wu and Zidek (LWZ cri- terion) shows that models with only one break point are
to be preferred.
© 2015 COSPAR. Published by Elsevier Ltd. All rights reserved.
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Article history: The simulation of N2(A% ) and CO(a 1) vibrational populations at the altitudes of Titan’s upper atmo-
Received 6 March 2017 sphere and for conditions of a laboratory discharge in the N.-CO mixture is made. The influence of meta-
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stable molecular nitrogen N2(A3Z 1) on the electronic excitation of CO molecules in inelastic collisions is
Available online 15 July 2017

studied. It is shown that the increase in the density of the Titan’s atmosphere and of the discharge mix-
ture leads to more significant excitatjon of lowest vibrational levels of co(@’MN) by integmolecular elec-
tron energy transfers from N2(A3Z .) in comparison with direct excitation of the a [l state by free
electrons.

© 2017 Elsevier B.V. All rights reserved.
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ARTICLE INFO ABSTRACT

Keywords: Data of the MAIN cameras (Multiscale Aurora Imaging Network) obtained at Apatity (Kola Peninsula, Russia)
Sjs:j?n:em storm during two winter seasons (2014/2015 and 2015/2016) have been used to study the substorms during different
Aurora solar wind conditions. Solar wind parameters were taken from the 1-min sampled OMNI data base (http://
Solar wind cdaweb.gsfc.nasa.gov/cdaweb/istp_public/). Auroral disturbances were verified by the data of IMAGE magne-

tometers and by data of the all-sky camera at Apatity. All substorms were divided into different groups depending
on the geomagnetic activity. First, the substorms were separated into two groups: substorms observed during
storms and substorms under non-storm conditions. The substorms during storms were divided in sub-groups
according to observations during different phases of the storm: initial, main and recovery phases, and the re-
covery phase was divided in near and late recovery phase. We considered also substorms during “structured
recovery phase”, when the SYM/H index behavior was highly irregular. The substorms during non-storm con-
ditions were classified as substorms under quiet conditions, when no structures in the solar wind were observed,
and as substorms occurred when structures in the solar wind near the Earth were detected, but these structures did
not provoke geomagnetic storms. It was shown that the latitude of the substorm onset was controlled by the value
of the SYM/H index. Substorms at higher values of SYM/H index occurred to the North from the station zenith,
and at smaller SYM/H values — to the South from it. The boundary between both types of substorms in terms of
SYM/H index is in the range from ~ -30 to ~ -55 nT. It was found out also that the maximal relative intensity of
auroras was greater for substorms with onset to the South from Apatity and smaller - for substorms with onset in
zenith or to the North from Apatity.
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NNOTHOCTb O: U NMPOD®UITN PACNPEOENEHUA TEMMNEPATYP, NONYYAEMbIE C MOMOLLbIO
HEMOCPEOCTBEHHbIX U3MEPEHUU TAMUMAHOBCKOIO AlTb®A-U3NYYEHUA

'B. M'ymHeBa, oT. ButT, *x. Famben, *M. XannaHos, 'P. BepHep, *[Ix. XeauH, “C. Heltues, °6. Kupos,
1. BaHkos, “. FpamaTyikos, *B. Tawwes, ‘M. Monos, K. Xayrnang, °r. XaHceH, 0. Unctap, °X. Bona

O2 DENSITY AND TEMPERATURE PROFILES RETRIEVING FROM DIRECT SOLAR LYMAN- ALPHA
RADIATION MEASUREMENTS

V. Guineva, °G. Witt, %J. Gumbel, *M. Khaplanov, 'R. Werner, 3J. Hedin, “S. Neichev, °B. Kirov, ‘L. Bankov,
*P. Gramatikov, V. Tashev, ‘M. Popov, °K. Hauglund, °G. Hansen, ®J. lIstad, ®H. Wold

Pe30HaHCHKIN Nepexof, aToMapHOro Boaopoaa (NaitMaHoBckoe anbda-uanyyenmne) *P->S ABnseTcs caMoit SpKoit 0COBEHHO- CTbIO CONHEYHOro
cnekTpa B fJanekon ynstpaduoneToBoin obnactu. MNepeHoc nanimMaHoBCKkoro anbda-uanyyeHns 3aBMCHUT OT pe- 30HaHCa, pacceunBaroLlerocs n3
aToOMOB BoZoOpoAda B aTMoc(epy, U OT nornoweHus (paanoBosH) kucnopodoM. Mockonbky oc- nabneHve naiMaHOBCKOrO anbga-nuanyvyeHus B
atMocgepe SBNSETCA NokasaTenem CTONOOB MNMOTHOCTM MOJIEKYN KUCMOPOAA, W3 3TOr0 MOXHO paccuvTatb NpodunM MAOTHOCTU U
Temnepatypbl O, B aTMOCepe.

OtpeneHuem Jlabopatopuu cornHe4Ho-3emMHbIx Bo3gelicTauii (JIC3B) B Ctapa 3aropa Obin M3rOTOBMEH AETEKTOP COSHEYHOTO NlAaMaHOBCKOMO
anba-n3nyyenns. basoeas petanb - kamepa WOHM3auuu, 3anonHeHHas NO. K kamepe noAcoeaMHeH MCTOYHWMK nuTaHus B 60 B.
Mpou3BoauUMbIf (POTOSNEKTPUYECKN A TOK M3 JaTyMKka NOAAeTcs B 2-kaHanbHbIA ycunuTenb, obecneynBast aHanoroBblid curHan.

Hamu 6binu npoBefeHbl UCCNEefoBaHNS XapakTEPUCTUK AeTeKTOpa NaliMaHOBCKOro anbga-uanyyeHus. OH yCneLuHo NpoLlen BCe UCMbITaHusl, U
pesynbTaThl NoKasanu, YTO TaKOW WMHCTPYMEHT Mor Obl MUCNONb30BaThLCS B 3KCMEPUMEHTAX C yyacTMeM pakeT ANs U3MEpeHWs noToka
nanMaHOBCKOro anbga-nu3nyyeHus.

BepTukanbHbI Npogunb NaiMaHOBCKOrO anbia-u3nyyeHnss MOXHO NOMyuYUTb NO AaHHbIM U3MepeHui getektopa. CosgaHbl nporpammbl Ans
BblUMCNEHNS NNOTHOCTU O aTMOCKEPHON MOLLHOCTM W mpodunelt pacnpedeneHuss TemnepaTyp, OCHOBaHHbIX Ha AaHHbIX NaiMaHOBCKOro
anba-n3nyyeHus.

CoBMecTHasi KOHCTpYKUMSi aeTekTopa ocyulectBnsinack B pamkax npoekta OCIMITAUN (Ocnabnenne ConHeuHoro [MoToka JlaimaHoBckoro
Anba-N3nyyeHus), npoekta HayyHoro coTtpyaHudecTsa mexay STIL — Bonrapckon akagemuu Hayk, OTtpenenve B Crapa 3aropa, u
Mpynnoi cmsmkn atmocdepbl B OTAeNeHWM MeTeoposniorMm cTokronbMckoro Yhusepcuteta (OMCY), Weeumns. COBMECTHbI NPOEKT Obin
yacTblo pakeTHOro akcriepumenTa HotPay |, B mpoekte ALOMAR eARI, 6° PamouHoii Mporpammbl EC, AHpoiist PokeT Peitnmk, AHpeHec,
Hopserus.



MpOEKT YacTUUYHO pMHAHCUpYeTCs BonrapckuM MUHUCTEPCTBOM Hayku U 06GpasoBaHus.

The resonance transition 2P—2S of the atomic hydrogen (Lyman-alpha emission) is the strongest and most conspicuous feature in the solar EUV
spectrum. The Lyman-alpha radiation transfer depends on the resonance scattering from the hydrogen atoms in the atmosphere and on the O,
absorption. Since the Lyman-alpha extinction in the atmosphere is a measure for the column den- sity of the oxygen molecules, the
atmospheric O density and temperature profiles can be calculated thereof.

A detector of solar Lyman-alpha radiation was manufactured in the Stara Zagora Department of the Solar-Terrestrial Influences
Laboratory (STIL). Its basic part is an ionization camera, filled in with NO. A 60 V power supply is applied to the chamber. The produced
photoelectric current from the sensor is fed to a 2 channels amplifier, providing analog signal.

The characteristics of the Lyman-alpha detector were studied. It passed successfully all tests and the results showed that the so-designed
instrument could be used in rocket experiments to measure the Lyman-alpha flux.

From the measurements of the detector, the Lyman-alpha vertical profile can be obtained. Programs are created to compute the O density,
atmospheric power and temperature profiles based on Lyman-alpha data.

The detector design appertained to ASLAF project (Attenuation of the Solar Lyman-Alpha Flux), a scientific cooperation between STIL —
Bul.Acad.Sci., Stara Zagora Department and the Atmospheric Physics Group at the Department of Meteorology (MISU), Stockholm
University, Sweden. The joint project was part of the rocket experiment HotPay I, in the ALOMAR eARI Project, EU’s 6™ Framework
Programme, Andeya Rocket Range, Andenes, Norway.

The project is partly financed by the Bulgarian Ministry of Science and Education.
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U3YYEHUE BNUAHUA CONHEYHOW AKTUBHOCTU HA ABPOPAJIbHYIO SMUCCUIO U
BbICbINAHUE 3JIEKTPOHOB

'B. N'yuHeBa, °E. TpoHaceH, °C. Mapnn, *K.M. Xonn, °I1. KaHHoH, “T.J1. XaHceH

STUDY OF THE AURORAL EMISSIONS AND ELECTRON PRECIPITATION DEPENDING ON THE
SOLAR ACTIVITY

V. Guineva, %E. Trondsen, *S. Marple, “Ch.M. Hall, °P. Cannon, *T.L. Hansen

Ons un3yvenns Baaumogerictens ConHua-3emns npu pas3nuyHbIX YCNOBMAX MCMOMb30BanuCb OAHOBPEMEHHble HabnogeHns 3a amuccvei Ol
5577 n 6300 A, BbICbINAHWEM 3MEKTPOHOB, MarHWTHbIM nofnem 3eMnu W napaMeTpamy Nnas3mbl, a Takke AaH- Hble nokasaTenen
COOTBETCTBYIOLLETO CONHEYHOrO BETPA, MEXMIAHETHOrO MarHUTHOMO MONSt U reOMarHUTHON aKTUBHOCTU. MaoGpaxenus amuccuii 5577 A
6300 A 6binu nomydeHbl Ha kamepe Bcero Heba (All-Sky Imager), pacnonoxenHom B ARR, AxgeHece (69.3° N, 16.03° E). Bnarogaps
UCMONb30BaHNI0 puoMeTpa U306paxeHuin ans usyveHns moHocepbl (IRIS) B Kun- nucbsipeu, ®unnaHgus (69.05° N, 20.79° E), Gbina
nonyyeHa WHopmauus O BbiCbINaHUM 3NEKTPOHOB C dHeprusMu B Auana3oHe 10-100 kaB, M BbICOTaMW BbICbINAHWS, LEHTPUPOBAHHLIMU
npumepHo Ha 90 kM. KOMMOHEHTbI MarHWTHOrO Mons M3Mepsnucb MarHMToMeTpoM B AHgeHece (69.3° N, 16.03° E). OcHoBHble napameTpbl
noHocepbl ObINM NonyYeHbl N0 AaHHLIM AWMMM30HAA, pacnonoxeHHoro B Tpomce (69.6° N, 19.2° E). Habniopaetcs xopoluasi koppensuus
MEeXay NMPOCTPAHCTBEHHBIMW W BPEMEHHbI- MW 3BOMIOLMAMW U3NYYEHUS B ONMTUYECKOM AWana3oHe, NOTOKaMK BbICHINAKOLIMXCS 3NEKTPOHOB U
MarHuTHeIM nonem 3emnu. M3yyeH OTKNMK MOHOCHEPBI HA M3MEHEHUS COSTHEYHOW U reOMarHUTHOWM akTUBHOCTW.

MccnepoBaHue BbIMONHEHO B pamkax npoekTa, ssnswowerocs yactbio MMpoekta ALOMAR eARl, 6-o1 PamoyHow Mporpam- mbl EC, AHgenec,
Hopserus.

Simultaneous observations of the Ol 5577 A and 6300 A emissions, the electron precipitation, the terrestrial magnetic field and the plasma
parameters, and the corresponding solar wind, Interplanetary Magnetic Field and geomagnetic activity indices data have been used in order
to study the Sun-Earth interactions under various conditions. Images of 5577 A and 6300 A emissions have been obtained from the All-
Sky Imager (ASI), positioned at ARR, Andenes (69.3° N, 16.03° E). The Imaging Riometer for lonospheric Studies (IRIS), at
Kilpisjarvi, Finland (69.05° N, 20.79° E) gave information about the precipitating electrons with energies in the range 10-100 keV and
deposition heights centered at about 90 km. The magnetic field components have been measured by the Andenes magnetometer (69.3° N,
16.03° E). The essential ionosphere parameters have been acquired from the measurements of the Digisonde, situated at Tromsg (69.6° N,
19.2° E). A good correlation between the spatial and temporal evolutions of the optical emissions, the precipitating electron fluxes and the
terrestrial magnetic field has been observed. The response of the ionosphere to the solar and geomagnetic activity changes has been studied.
The study is performed under a project, part from the ALOMAR eARI Project, EU’s 6 Framework Programme, Andenes, Norway.
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FORECASTING SUNSPOT NUMBERS FOR SOLAR CYCLE 25 USING
AUTOREGRESSIVE MODELS FOR BOTH HEMISPHERES OF THE SUN

Rolf Werner, Veneta Guineva

(Submitted by Corresponding Member P. \Velinov on December 9, 2019)

Abstract



The SunSpot Numbers (SSNs), a proxy of the solar activity, were con- sidered as a time
series and their statistical characteristics were studied. The dynamic processes in both solar
hemispheres are not strong coupled. Hence, the progress of the solar cycles was described by auto-
regression (AR) models worked out for the fmst time separately for the Northern and the
Southern hemispheres and by summation, the total SSNs were calculated. Semi-annual data were
used. The model orders were determined by best approximation ex- ante prognosis using AR
models of dif€rent order to the observed solar cycle
24. A similar procedure was applied to the new solar cycle 25. The SSN max- imum in the Northern
hemisphere should be achieved before the maximum in the Southern hemisphere. The solar activity
in the southern hemisphere would be dominant. The maximum of the total SSNs of about 117 (with a
confidence interval from 77 to 165) is predicted for 2023.

Key words: solar cycle 25, SunSpot Numbers (SSNs), forecast, auto- regression (AR)
models
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VARIATIONS OF SUBSTORMS CONNECTED WITH DIFFERENT
SOLAR WIND CONDITIONS

Veneta Guineva®, Irina Despirak?, Boris Kozelov?

'Space Research and Technology Institute — Bulgarian Academy of Sciences
*Polar Geophysical Institute, Apatity, Russia
e-mail: v_guineva@yahoo.com; despirak@pgia.ru; boris.kozelov@gmail.com

Abstract

All-sky cameras data at Kola Peninsula from 2012/2013 winter season have been used to study the variation of
substorm development in different conditions of interplanetary medium. Solar wind and interplanetary magnetic field
parameters were taken from CDAWeb (http://cdaweb.gsfc.nasa.gov/cdawebl/istp_public/ ). Using WIND satellite data for
the examined periods, the different solar wind streams were revealed: recurrent streams from coronal magnetic holes (RS)
and magnetic clouds (MC) connected with non-stationary processes at the Sun. It is known that these solar wind structures
are the sources of geomagnetic storms. Furthermore, the storms originating from these sources differ in intensity, recovery
phase duration, etc. We investigated substorm development during storms caused by different sources in the solar wind.
Substorm onset time and further development were verified by ground-based data of IMAGE magnetometers network and by
data of all-sky cameras at Apatity and Lovozero. The particularities in behaviour of substorms observed during storms
connected with solar wind recurrent streams and with magnetic clouds are discussed.
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SUBSTORMS OVER APATITY DURING THE PERIOD OF ENHANCED GEOMAGNETIC ACTIVITY
7-17 MARCH 2012

Veneta Guineva®, Irina Despirak?, Boris Kozelov?, Rolf Werner!

Space Research and Technology Institute — Bulgarian Academy of Sciences
2Polar Geophysical Institute, Apatity, Russia e-mail: v_guineva@yahoo.com

Abstract

The period 7-17 March 2012 is one of the most geomagnetically active periods during the
ascending phase of Solar Cycle 24. Therefore the solar and interplanetary phenomena during this period along with the consequent
processes in the magnetosphere and ionosphere were object of study of the scientific society. The whole chain of events was discussed on
several scientific conferences. The solar flares, coronal holes, coronal mass ejections, high speed solar wind streams and interplanetary
shocks were identified and the resulting response of the magnetosphere and ionosphere was examined. Four strong geomagnetic storms
occurred during this period. The substorms generated in this time are the final effect of all these events. Measurements of the Multiscale
Aurora Imaging Network (MAIN) in Apatity (Russia) and data of IMAGE magnetometers network have been used to verify the substorms
onset and subsequent development. The characteristics of these substorms were studied and they were compared to substorms
originated during similar or different conditions.
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MAGNETIC STORMS
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Abstract

The dynamics of magnetic substorms at high and middle latitudes during two severe geomagnetic storms: on 17 March 2015 and on 22—
23 June 2015 has been analyzed. The storms were rather similar: both storms were a result of the solar wind Sheath impact and both
storms were characterized by a strong intensity (SYM/Hmin < —200 nT). We studied the magnetic substorms during these storms on the base of
the INTERMAGNET and IMAGE networks data. The attendant solar wind and Interplanetary Magnetic Field (IMF) parameters were taken from
the OMNI database. The spatial- temporal dynamics of three substorms was studied in detail: at 17:29 UT and at 22:55 UT during the first
storm and at 18:33 UT during the second storm. The substorms on 17.03.2015 originated during the main storm phase, and the onset of the
substorm on 22.06.2015 followed the storm sudden commencement (SSC) of the second storm. All three substorms were characterized by a
sharp poleward expansion of the westward electrojet simultaneously with a slower motion to lower latitudes. They were observed also at middle
and low latitudes as positive magnetic bays. The westward electrojet reached ~71° CGMLat during the first two substorms and surpassed 75°
CGMLat during the third substorm. Therefore, the first two events were “classical” substorms, and the third one — an ‘“expanded”
substorm. We suggested that this behavior is related to the different solar wind conditions: the “classical” substorms developed under
magnetic cloud (MC) conditions, and the “expanded” — under the Sheath region effect.
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THE GLOBAL TEMPERATURE ANOMALIES RELATED
TO THE SLOWDOWN OF ATMOSPHERIC CO, CONCENTRATION OBSERVED FROM 1939 UP
TO 1950

Rolf Werner, Veneta Guineva
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Abstract

It is very well known that carbon dioxide (CO2) accumulated in the atmosphere is the main climate driver. The first precise direct
continuous measurements of the atmospheric CO2 concentration were provided from Keeling since 1958 at Mauna Loa Observatory. The
measurements are going on up to day. Law Dom ice core drilling was started in 1969 by the Australian ANARE program.

The slowdown of the World economic development during the World War 1, the Great Depression and the World War 11 lead
to a deceleration of the CO2 emissions. The integration of the total CO2 emissions using the impulse response function concept shows that the
observed slowdown of the CO2 emission is not sufficient to explain the CO2 plateau and additional CO2 sinks are necessary. Based on
multiple regression models adjusted global temperatures were determined by removal of temperature influences other than related to
COz. The adjusted temperatures follow close the CO: radiation term. The difference between the estimated adjusted temperature time
evolution with and without the CO2 slowdown and also the short time trends demonstrate very clear the close relation between the
temperature change and the CO: radiative forcing. It is shown that the slowdown of the CO2 emission in the period from 1939 to 1950 and
the related CO2 concentration in the atmosphere, caused at least partially by human activities, generate slower increase of the temperature
anomalies. Consequently COz is the leading variable of the relation surface temperature — CO».
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Substorm observations in Apatity during 2012/13 winter season: a case
study

Veneta Guineva’, Irina Despirak?, Boris Kozelov?
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Accepted: 27 March 2015

Abstract All-sky camera data obtained at Apatity (Kola Peninsula) during 2012/2013 winter season and during December 2013 have been
used to study the variation of substorm development during different conditions of the interplanetary medium. Solar wind and
interplanetary magnetic field (IMF) parameters were taken from CDAWeb (http://cdaweb.gsfc.nasa.gov/cdaweb/ istp_public/). Using WIND
satellite data for the examined periods, the different solar wind streams were revealed: high speed streams from coronal magnetic
holes (HSS) and magnetic clouds (MC) connected with non-stationary processes at the Sun. It is known that these solar wind structures
are the sources of geomagnetic storms. Furthermore, the storms originating from these sources differ in intensity, recovery phase duration
etc. We investigated substorm development during storms and during quiet conditions. Substorm onset time and further development were
verified by ground-based data of IMAGE magnetometers network and Apatity all-sky camera. The particularities in the behaviour of
substorms observed during storms and during quiet conditions are discussed.

© 2015 BBSCS RN SWS. All rights reserved

Key words: solar wind, substorms, auroras, westward electrojet
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Substorms observations during two geomagnetically active periods in March
2012 and March 2015
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! Space Research and Technology Institute, BAS, Stara Zagora, Bulgaria,
2 Polar Geophysical Institute, Apatity, Murmansk region, Russia
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Accepted. 1 March 2016

Abstract In this work two events of strong geomagnetic activity were examined: the period 7-17 March 2012, which is one of the most
disturbed periods during the ascending phase of Solar Cycle 24, and the severe geomagnetic storm on 17-20 March 2015. During the first
period four consecutive magnetic storms occurred on 7, 9, 12, and 15 March. These storms were caused by Sheath, MC and HSS, and the
detailed scenarios for the storms were different. The second event is a storm of fourth level with Kp = 8, the strongest one during the
last four years, the so-called “St. Patrick’'s Day 2015 Event”. A geomagnetic storm of such intensity was observed in September 2011.

Our analysis was based on the 10-s sampled IMAGE magnetometers data, the 1-min sampled OMNI solar wind and interplanetary
magnetic field (IMF) data and observations of the Multiscale Aurora Imaging Network (MAIN) in Apatity. The particularities in the behaviours
of substorms connected with different storms during these two interesting strongly disturbed periods are discussed.

© 2016 BBSCS RN SWS. All rights reserved

Key words: solar wind, storms, substorms, auroras
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Ozone Determination by GUV 2511 Ultraviolet Irradiation
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Abstract A Ground-based Ultraviolet Radiometer (GUV) 2511was installed at Stara Zagora, Bulgaria, in February 2015. The GUV 2511
instrument was designed to measure the downwelling global solar irradiances at UV wavelengths 305, 313, 320, 340, 380, 395 nm and the
irradiance at the wavelength interval from 400 to 700 nm in the visible range. The instrument allows a realistic estimate of the total column
ozone (TCO) in the atmosphere, the evaluation of the UV-index and the re- trieval of the cloud optical thickness. This study presents the
methodology of the TCO retrieval from measurements of the GUV instrument and some preliminary results of the retrieved TCO. In
particular, the TCO has been assessed by comparing the ratio of irradiances registered at 313 and 340 nm, with the corresponding
ratio computed trough the Tropospheric Ultraviolet and Visible (TUV) radiation transfer model for different solar elevation angles
and TCO. To avoid the effect of clouds, which are able to cause high-frequency variations in the measured solar irradiance and hence, impact
the chosen ratio, the latter was approximated by a polynomial determined using trimmed regression before apply- ing the comparison with the
model. The results were compared with the TCO amounts provided by the Ozone monitoring instrument (OMI) on board the Aura satellite
and the correlation coefficient between the OMI values and those retrieved by the GUV 2511 surface measurements, both referred to the
Stara Zagora station, was found to be higher than 0.975.

© 2017 BBSCS RN SWS. All rights reserved

Keywords: Ozone, ground-based measurements, validation
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Abstract. In this work we review substorms, originated during the 2014/2015 winter season. Observations of the Multiscale Aurora
Imaging Network (MAIN) in Apatity have been used. Solar wind and interplanetary magnetic field parameters were estimated by the 1-
min sampled OMNI data base from CDAWeb (http://cdaweb.gsfc.nasa.gov/cdaweb/ istp_public/). Auroral disturbances were verified by the
10-s sampled data of IMAGE magnetometers and by data of the all-sky camera at Apatity. Subject of the review were the peculiarities in
the development of substorms occurred during different geomagnetic conditions. The behavior of the substorms developed in non-storm time
and during different phases of geomagnetic storms was discussed.

© 2017 BBSCS RN SWS. All rights reserved

Key words: solar wind, substorms, auroras
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Substorm observations by THEMIS D and ground-based observations by MAIN
camera system in Apatity — a case study
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Accepted: 14 May 2018

Abstract In this work we studied the development of a substorm during the geomagnetic storm on 23 December 2014 using data of
THEMIS D (THD) satellite, ground based magnetic field measurements and auroras observations by the Multiscale Aurora Imaging Network
(MAIN) in Apatity. Solar wind and interplanetary magnetic field parameters were taken from the OMNI data base. THD was located at ~ 7Re
from 18:30 to 19:30 UT in the time interval 23-24 December 2014 and the projection of its orbit crossed Kola Peninsula in this time. A
substorm was observed over Apatity from 19:19:50 UT on 24 December 2014. A comparative analysis between ground based and satellite
data was carried out. High energy electrons (1-10 keV) injections and reduction of the less energetic electrons flux (~100 eV) were
observed during the substorm. Particles density reduction was found at the time about the auroras intensifications. Plasma fast flows were
identified during the consecutive auroras intensifications. The time delay between the beginning of the different parameters disturbances
registered by THD and the ground based observed ones is about 1.0 + 1.5 min.

© 2018 BBSCS RN SWS. All rights reserved

Keywords: solar wind, storms, substorms, auroras, THEMIS satellites measurements
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PECULIARITIES OF AURORAL EMISSIONS DURING SUBSTORMS
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Abstract: The auroral emissions 55774 and 63004 and their intensity ratio lesoo/lss7z during substorms have been
examined. The development of the substorm bulge is studied by the behaviour of the emissions during the substorm movement
towards North. Estimations about the nature of the particle precipitation spectra at the polar edge of the auroral bulge and
inside it have been obtained. For the study, measurement data from the All- Sky Imagers at Andgya Rocket Range (ARR),
Andenes, Norway (69.3°N, 16.03°E) and at the Auroral Observatory, Longyearbyen, Svalbard (78.20°N, 15.83°E) taken during
the 2005-2006 observational season have been used.

Additional data including the solar wind parameters, IMF, the precipitating particles and the magnetic field are used from the
WIND satellite and the IMAGE magnetometer network to determine the interplanetary conditions

and the substorm development.

It is found out that the intensity emissions ratio is lower at the polar edge of the auroral bulge than inside it, which goes to show

that the most energetic particle precipitation occurs at the polar edge of the substorm bulge.
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TREND ANALYSIS OF THE STRATOSPHERIC NO2 SLANT COLUMN
ABUNDANCE AT STARA ZAGORA
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Abstract: Since August 1999, daily ground-based spectrometric measurements are carried out during sunrise and
sunset at the Stara Zagora (42°N, 25°E) department of the SSTRI-BAS to determine the NO: slant column abundance by
the help of the GASCOD-BG instrument. Increase or decrease of stratospheric NO: density can change ozone
concentration, which acts on the radiative balance at the stratosphere and the troposphere. Therefore, the NO2 trend
analysis is very important for the global climate change study. The method described in detail in the paper consists of three
stages. In the first one, the daily time series of the NO2 slant column amounts are analysed and the extreme values, which
can result from tropospheric pollutions or be connected with strong lightning processes, are removed. Next, the monthly
averages are determined from the remaining daily values. In the second stage, a linear regression model is applied to describe
the NO2 time series components. In the third stage, the significances are tested, taking into account the auto-correlation of NO2
data.
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THE AURORAL 5577 A AND 6300 A EMISSIONS DURING SUBSTORMS
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Abstract: The 5577 A and 6300 A emissions intensities have been studied during substorms development. The
emissions intensities in front of the polar edge of the auroral bulge, in the polar edge and inside it have been compared and
estimations about the nature of the particle precipitation spectra in these regions have been made.

Data from two All-Sky Imagers: at Andenes (69.3°N, 16.03°E) and at Longyearbyen, Svalbard (78.20°N, 715.83°E),
Norway from 2005-2006 observations have been used. The interplanetary conditions have been determined by WIND
satellite data. The substorm development has been followed up by the magnetic field
components data from the IMAGE magnetometer network. Different methods to determine the boundaries of the polar edge of
the substorm auroral bulge are examined. A simple threshold method is applied (in our case an increase of the 5577 A
emission intensity above its mean value by 1o - least square deviation). The boundaries of the bulge polar edge were
evaluated and analyzed by Chow test, as well. The obtained by both methods boundaries coincide very well.
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CTPYKTYPHU USMEHEHUA BB BPEMEBWUTE PEAOBE HA INOBAJIHUTE U
NONYC®EPHUTE TEMIMEPATYPU

Pond BepHep, Aumnutbp Bbnes, Qumutop daHoB, BeHeTta TMHeBa

WHcmumym 3a kocmudecKu u3cried8aHusi U mexHoroauu — brrzapcka akademusi Ha HayKume
e-mail: rolwer52@yahoo.co.uk

Knroyoeu ayMll.' Krnnumamu4Hu rnpomMeHu, enobanHu memrepamypu, CmpyKmypHU USMeHeHUA

Pe3tome: Bpemesume pedose Ha enobanHama memniepamypa roka3eam HapacmeaHe U HamarnsieaHe Ha
memnepamypama 6 npodb/keHue Ha Oecemunemus. Pedoseme ca uscriedgaHU 3a Hanu4duemo Ha CmpyKmypHU
u3MeHeHusl, 3a 0a b6bOe HamepeH omz080p Ha 8brpoca Oanu cred 1998 e. memnepamypama Hamassiea 3Ha4YumesiHo.
U3non3eaH e memodbm Ha nuHelHama pespeccusi C rnocmaseHu OOMbIHUMESIHU ycriogusi 3a OadeHU uHmepsanu u ca
onpedesieHU MOYKUME Ha CMPyKmypHU r[pomMeHu. B 3asucumocm om u3non3saHus epemesu ped me ca pasrosioXeHU
okono 1910 e., 1940 e. 1970e. HamepeHa e mo4ka Ha 6bp3a cmpykmypHa rnpomsiHa 3a 1996/19972. 3a cesepHama
nonycegepa.
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Abstract: The fine structure of the particle precipitations during substorms was studied by data of aurora observations
at 2 high latitude stations — Barentsburg (Russia) and Longyearbyen (Norway). The intensities ratio ls3o04/lss774 which is
considered as a characteristic of the hardness of the precipitated electrons spectrum was used to estimate roughly the
electrons energy in the arcs observed in different parts of the substorm bulge — at its polar edge and inside it. Simultaneous data
from the zenith photometer and TV camera in Barentsburg, data from the all-sky imager in Longyearbyen and IMAGE
magnetometers chain data were used. The following spectral characteristics were examined: the green line intensity lss774 in
zenith, the red line intensity lssoo4 in zenith and their ratio lesooa/lss774. It was shown that the ratio lesooa/lss774 for arcs inside the
bulge is higher than the one for arcs at the polar edge of the bulge. This indicates that the most energetic electrons were
observed at the polar edge of the auroral bulge.
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METHOD OF DETERMINATION OF THE SOLAR RADIATION EXTINCTION BY THE
OXYGEN MOLECULES IN THE ATMOSPHERE
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Abstract: A method to compute the solar radiation extinction by the molecular oxygen in the atmosphere is developed.
Absorption and single scattering towards the observer are included in the extinction model. Plane parallel, 100 km high
atmosphere divided into layers with equal thickness is assumed. A computation following the ‘fine-by-line” method is
envisaged — the calculations are implemented consecutively for each rotational line from A (0,0) and b (1,0) bands of the
oxygen atmospheric system.
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A METHOD TO COMPUTE THE ATMOSPHERIC Oz EXTINCTION SPECTRUM -
ANALYSIS AND ESTIMATE OF SOME INPUT PARAMETERS
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Abstract: A method to compute the solar radiation extinction by the molecular oxygen in the atmosphere was
developed. Absorption and single scattering towards the observer were included in the extinction model. Plane parallel
atmosphere divided into layers with equal thickness was assumed. A computation following the ‘line-by-line” method was
applied — the calculations were implemented consecutively for each rotational line from A (0,0) band of the oxygen atmospheric
system. Study of some needed input parameters was carried out. The optimal number of included transitions and the
optimal values of the atmospheric layers thickness and of the upper limit of the atmosphere were estimated. In the purpose
of the study, the radiation extinction at different angles of observation and using different atmosphere model parameters
was computed. The profiles of the separate rotational lines were obtained and the equivalent widths were calculated in
the optimal way. The dependences assuming strong absorption were built for different models and different observation
angles. The corresponding temperatures and atmospheric heights were obtained.
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THE DISTRIBUTION OF SOLAR PROTON ENERGY ON ELECTRONIC STATES OF
MOLECULES IN THE MIXTURE OF Nz, Oz, CO, CO2 GASES

Andrey Kirillov', Rolf Werner?, Veneta Guineva®

'Polar Geophysical Institute — Russian Academy of Sciences Apatity,
Murmansk region, Russia
2Spa(:e Research and Technology Institute — Bulgarian Academy of Sciences e-mail:
kirillov@pgia.ru

Abstract: Precipitations of intensive fluxes of high-energy solar protons in the atmospheres of terrestrial planets
cause electronic excitation of main molecular components of the atmospheres. Electronically excited molecules
play very important role in chemical balances of the atmospheres. Recent investigations of Seppala et al. [2008] and
Lillis et al. [2012] consider the precipitations of solar energetic particles in the atmospheres of Earth and Mars,
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consequently. The main aim of our studies is the development of a model of electronic and vibrational kinetics of
molecular components in the atmospheres of terrestrial planets. The calculated quenching rate coefficients of
electronically excited molecules are applied in the simulations of vibrational populations of N, CO, O; electronic
states in the mixture of N,, O, CO, CO: gases. We consider electronic kinetics of triplet states of N.and CO and the
kinetics of Herzberg states of O, The calculations are made for the altitudes of middle atmospheres of Earth and
Mars.
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CYbBYPU HAl] ANNTATUTU NO BPEME HA CUJTHA TEOMAIHUTHU BYPU MNMPE3
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Knro4oeu dymu: aspopanHu emucuu, cybbypu, eceomasHumHu bypu

Pe3srome: PasznedaHu ca mpu repuoda ¢ 8UCOKa 2eoMazHumHa akmusHocm: 8-10 mapm 2012, 17-18 mapm 2013 u
17-21 mapm 2015 ee., npe3 Koumo ca peaucmpupaHu 2eomazHUmMHU bypu cbc SYM/H uHdekc no- manbk om -100 HT.
U3cnedsaHu ca cybbypume, 8b3HUKHanu npe3 me3u nepuodu. 3a masu uyesn ca u3nonsgaHu OaHHUmMe om cucmemama
kamepu Multiscale Aurora Imaging Network (MAIN) 6 Anamumu. 3a napamempume Ha CITbHYE8USI 6SMbp U
MexOynnaHemHomo MasHUMHO rosie e usnon3eaHa 6azama 0aHHU OMNI. OnpedesieHu ca pasnuyHUmMe nomouyu 8 CiibH4Yesust
8sIMbP, C8bP3aHU C 8b3HUKBAHEMO Ha 2eoMacHUMHU 6ypu. Hawyanomo Ha cy66ypume u nocnedsasomo UM passumue e
nomewbpdeHo no OaHHume om all-sky kamepama e Anamumu u mMpexama wmasHumomempu IMAGE. CpasHeHu ca
cyb6bypume o epeme Ha pasnuyHume ¢hasu Ha eeomazHUMHUMe bypu.

rs_19.

ONPEAENAHE HA CbAbPXXAHUE HA O30HA YPE3 GUV 2511 B CTAPA
3AIrOPA

Pond BepHep’, Bosit MeTkoB’, AUMUTLP Bbnes’, Atahac AtanacoB’, BeHeTa MMHeBa', Anapeit
Kupunos

1I/I/-lcmumym 3a KocMuYecku u3criedsaHusi U mexHoso2uu — bbrezapcka akademusi Ha Haykume
2WMHcmumym 3a ammocehepHUme HayKu U knumama, Cbeem 3a HayuoHanHu uscnedsanus, 5omoHs, Mmanus
3I7or/,cipeH eeopusudeH uHcmumym, Anamumu, Pycus e-mail:
rolwer52@yahoo.co.uk

Knro4yoeu Aymu: O30H, Ha3eMHU U3Mep8aHUst

Pe3rome: lNpe3 espyapu 2015 2. 8 Cmapa 3acopa bewe uHcmanupaH HaseMeH yampasuosiemos paduoMemnp
(GUV) 2511. Ypedbm GUV 2511 e npedHasHa4yeH 3a U3MepseaHe Ha rpeMuHasauwjama rnpes ammocghepama CribHYe8a
paduayusi ¢ dbskuHa Ha ebsiHama 305, 313, 320, 340, 380, 395 nm u Ha paduayusima ebe sudumama obracm 400-700 nm.
Ypedbm rnosgornisiea nosydyasaHemo Ha obujomo cbObpxaHue Ha o30Ha (OCO) e ammocghepama, onpedensHemo Ha UV
uHOekca U npecMmsimaHemo Ha onmuyHama OebenuHa Ha obrnayHama rnokpueka. B pabomama ca npedcmaseHuU mbpsume
pesynmamu om u3mepsaHusima. Memodonozausima 0a ce useneye OCO om u3mMepeaHuUsima ce OCHO8asa Ha U34UC/isieaHemo
Ha omHoweHuemo 314 HMI340 HM uype3 mpornocgepHus UV u VIS (TUV) moden 3a paduayuoHHusi npeHoc. MonyyeHume 3a
OeHsi omHoweHusi 314 HMI340 HM ca anpokcumupaHu C MOJSIUHOM, 3a 0a ce Hamarnu enusiHuemo Ha obrayHocmma npu
onpedenisHemMo Ha KOHUeHmpauyusima Ha o30Ha. [lonydyeHume pe3ynmamu ca cpasHeHu ¢ OCO, onpedenieHO Mo u3mMepsaHusi
Ha Ozone Monitoring Instrument (OMI) Ha 6opda Ha cnbmHuk Aura. Kopenauyusma mexdy cmouHocmume Ha OCO,
onpedeneHu om OMI u GUV 2511 3a mecmononoxeHuemo Ha Cmapa 3aezopa, e no-dobpa om 0.97.
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STUDY OF THE SUBSTORMS OBSERVED OVER APATITY IN
2015/2016 SEASON

Veneta Guineva', Irina Despirak?, Boris Kozelov?, Rolf Werner*

1Space Research and Technology Institute — Bulgarian Academy of Sciences
%polar Geophysical Institute, Apatity, Russia e-mail:
V_guineva@yahoo.com

Keywords: substorms, aurora emissions, geomagnetic storms

Abstract: In this work the substorms, registered during the 2015/2016 observational season over Apatity, are
examined. Observations of the Multiscale Aurora Imaging Network (MAIN) in Apatity have been used. Solar wind and
interplanetary magnetic field parameters were taken from the 1-min sampled OMNI data base. Substorm onset was specified
and the further substorm development was followed by the 10-s sampled data of IMAGE magnetometers data set and by
images and keograms of the all-sky and GC cameras in Apatity. Subject of the study were the characteristics of substorms
originated during different geomagnetic conditions. The behaviour of the substorms developed during geomagnetic storms and in
non-storm time was discussed.

rs_21.

BTOPUYHA ENEKTPO3AXPAHBALLA CUCTEMA 3A KOCMUYECKU
NMPUBOP ,,ASLAV*” - OETEKTOP HA CITbHYEBO JIAUMAHOBCKO AJI®A-
N3NTbYBAHE

MaenuH NpamaTtukoB, BeHeTa NMHeBa

WHecmumym 3a kocmudecku uscriedeaHusi U mexHosio2uu — bbrieapcka akalemusi Ha Haykume
e-mail: pgramatikov@space.bas.bg ; v_guineva@yahoo.com

Knro4yoeu ayMll.' BmopuyHU u3moyYHUUU 3a 3axpaHeaHe, MNPOoeKmupaHe Ha K/ro4oeu U3MOYHUUU 3a 3axpaHeaHe,
8MOPUYHU efleKmpo3axpaHeauju cucmemu, eheKmusHOCM Ha efiekmpo3axpaHsawume usmo4yHUyU,

Pe3rome: 3a ydosnemeopsisaHe Ha MEXHUYECKUME U3UCKeaHUsi Ha eeporelicka pakema-Hocumes KbM 60pOHU
8mopuyHU enekmpo3axpaHeawyu cucmemu (BEC) Ha Kocmudecku npubop ca peanusupaHu peduua asmopcKu PeLeHUs.
lMpunoxeHo e HOBO peweHuUe 8 cxemama 3a ozpaHuyasaHe Ha IycKoeusi MOK. M3ron3eaHa € Hoea CXeMomexHuka rpu
c8bP38aAHEMO Ha MOWHA BUCOKOB80/IMO8a UHMezpasniHa cxema 8 HUCKOBO/IMO8 PEXUM, C Uen eucoka HadexoHocm.
U3cnedsaHo e mexHUYeCcKo peweHue 3a rnosuwasaHe Ha Kl e pexum Ha marnku cuzHanu 8 cxema Flyback.
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DETERMINATION OF THE UV-INDEX USING MEASUREMENTS PERFORMED BY THE
GUV 2511 INSTRUMENT AT STARA ZAGORA

Rolf Werner?, Dimitar Valev?!, Veneta Guineva?, Andey Kirillov?, Boyan Petkov?®

1Space Research and Technology Institute — Bulgarian Academy of Sciences, Bulgaria 2Polar
Geophysical Institute, - Russian Academy of Sciences - Apatity, Russia 3Institute of Atmospheric
Sciences and Climate - CNR - Bologna, Italy
e-mail: rolwer52@yahoo.co.uk

Keywords: solar irradiance, total ozone, cloud optical depth, UV-index

Abstract: The UV-index (UVI) is a measure of the power of the UV irradiances at an Earth surface location
weighted by the erythema action spectrum. The UVI is influenced mainly by the cloudiness and by the stratospheric ozone
content. For public forecasts of the UVI, the maximum daily values UVI are given for clear- sky (cloudless) conditions taking
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into account only the variations produced by the ozone UV absorption.

Based on the Tropospheric Ultraviolet and Visible (TUV) Radiation Transfer Model, look up tables were calculated.
The tables describe the dependences of the UVI from the zenith angle, the total ozone content and the
optical depth of the atmosphere, where the physical parameters were calculated using GUV 2511 measurements. The erythema
UVI shows a typical for 40° N maximum between 8.5 and 10 during the summer months. During the same time interval at some
days UVI between 3 and 6 are observed due to strong clouds. It was found out that the determined clear-sky erythema UVI
for Stara Zagora is in good agreement with the satellite based overpass
UVI for Sofia published at the Temis web site (http://www.temis.nl/uvradiation/UVindex.html).

rs_23.

FORECAST SCHEME OF THE LOCAL UV-INDEX OVER BULGARIA - FIRST
TEST RESULTS

Rolf Werner?, Boyan Petkov?, Dimitar Valev?, Veneta Guineva?!, Atanas Atanassov?,
Dimitar Danov?, Andey Kirillov?®

1Space Research and Technology Institute — Bulgarian Academy of Sciences, Bulgaria 2Institute of
Atmospheric Sciences and Climate — Council of National Researches, Italy 3Polar Geophysical
Institute — Russian Academy of Sciences - Apatity, Russia
e-mail: rwerner@space.bas.bg

Keywords: Solar irradiance, total ozone, UV-index

Abstract: The UV-index (UVI) is a measure of the erythemally effective solar radiation reaching the Earth
surface. It was introduced to alert people about the need of sun protection and to help for elaborating recommendations
about safety exposure to solar UV radiation. Therefore, the UVI has to be determined with adequate accuracy and its
forecast appears to be an essential task. To minimize the risk of too high sunburn levels, the UVI previsions are usually
made for clear sky conditions (cloud and aerosol free atmosphere). In such conditions, the solar UV irradiance over a given
geographical location depends mainly on the total ozone column (TOC) and thus, the UVI forecast implicates the knowledge
of the TOC. Schemes of one-day UVI forecast for Stara Zagora and Bulgaria are presented and discussed in the present
report. A detailed analysis has been supported by results of the first tests performed from 19" Sep. to 19™ Oct. 20109.
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CTATUCTUYECKUN AHAJTIN3 HA BPBb3KATA MEXAY TEMMNEPATYPATA U
CYMAPHATA CITbHYEBA EHEPI'S1 B BA3SOBA OBCEPBATOPUA MNMPU UKUT,
CTAPA 3AIrOPA

Oumutbp Bbnes, Becenud Tawes, Pond BepHep, BeHeTa MHeBa

Cekyus ,AmmocebepHu onmuyHu uscnedsarus“npu MKUT — BAH, Cmapa 3azopa e-mail:
valev@gbg.bg

Knoyoeu dymu: cymapHa cribH4Ye8a eHepausi, npu3emMHa memnepamypa Ha eb3dyxa, Kopenayust

Pestome: MscnedsaHu ca pedoseme 3a memriepamypama U CyMapHama cibyega eHepausi o 0OaHHU om
MemeoponoesudHama cmaryus Vantage Pro2 Plus uHcmanupaHa e palioHa Ha basosa obcepeamopusi npu UKUT, Cmapa
Baeopa. [aHHume obxeawam nepuoda om UHCManupaHemo Ha cmaHuusma npe3 HU 20112. 0o cenmemspu 2019 .
lMocpedcmeom nuHeeH pe2pecuoOHeH aHanu3 e ycmaHoseHa sucoka Kopenauyusi ¢ r = 0.90 mexdy meceyHume memnepamypu
U cymapHama MeceyYHa ciibHYyesa eHepeusi. [1o makbe Ha4duH 6e rnokasaHoO cCmamucCmuyecKu, Ye pewasawusi chakmop 3a
gopmupaHe Ha Mece4YHama memrepamypa Ha npu3eMHusi 8b30yx ce si8sisa CymapHama MecedyHa ClTbHYegsa eHepaus, a
8CUYKU oOcmaHanu ¢hakmopu umMam 8mopocmerneHHo 3HadyeHue. Ha cnedsawjuss eman rnocpedcmeoM KpOCKOpenayuoHeH
aHanu3 e rokasaHo, ye cpeOHuUme Mece4yHU memrepamypu u3ocmasam ¢ 1 mecey cred cymapHama CITbHYe8a eHepausl.
Hal-eepossmHama npu4uHa 3a u3ocmasaHemo ce s8siea MOM/AuUHHama UHepmHocm Ha nodroxHama Mo8bpXHOCM U
Huckama ammocgepa. Toea cb3dasa 8b3MOXHOCM 3a ModobpsisaHe MOYHOCMMaA Ha rMpo2Ho3ama 3a cpedHama MeceyvHa
memnepamypa.
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STRUCTURAL CHANGES IN GLOBAL TEMPRATURES TIME SERIES

R. Werner?, D. Valev?!, D. Danov?, V. Guineva?

Abstract. The global temperatures are the mean temperatures over the whole globe - over the land and
ocean. For the determination are build world wide nets by the World Meteorological Organization. We are
used global temperature time series of the Goddard Institute of Space Studies, the Met office Hadley Center
and Climatic Research Unit and of the National Climatic Data Centre. The time series show decreasing or
increasing of temperature during a time span of decades. The series are studied for structural breaks, to
found the answer of the question, if the increase of the global temperature after 1998 if any, is statistically
significant. It is used the method of piecewise regression was applied and the structural break points were
determined. Depending on the used time series structural break points were localized near 1910, 1940,
1970 and 2005. However the trend after the structural break point 2005 is not statistically significant.

Key words: climate change, global temperatures, structural changes

rs_26.

ONPELENAHE HA TPAHULUTE HA NONIAPHUA KPAU HA CYEEYPEBATA
ABPOPAJIHA U3MBKHANOCT

BeHeta N'MHeBa, Pond BepHep

Pe3tome. [pedcmaseHuU ca HAKOU pe3ynmamu 3a nosedeHUemo Ha aspopasHUme emucuu rno epeme Ha cyb66ypu.
M3non3eaHu ca OaHHU OM U3MeP8aHUAMA Ha HOUJHUME KUCA0POOHU emucuu 5577 A u 6000 A om all-sky kamepume
8 AHOeHec, (69.3°N, 16.03°E) u /loHauepbueH, LLnuybepzeH (78.20°N, 15.83°E), Hopseaus. PazznedaHu ca pasau4Hu
MemoOou 3a onpedenaHe HA 2paHUyUmMe Ha nonapHua Kpali Ha cybbypesama aspopasnHa usnvkHaaocm. lpunoxceH e
npocm Memod ¢ U3roa38aHe HA Npaz (8 CAYYas HAPACMBAHe HA UHMeH3UusHocmma Ha emucuama 5577 A ¢ 1o -
CpeO0HO Keadpamu4yHO OmEKsoHeHue). [paHuyume Ha noAApHUA Kpall Ha U3MbKHAsA0CMMA ca onpeodeneHu u
aHanusupaHu Ypesz Chow mecm. loayyeHume no deama memooda 2paHuyuU cbenadam mHoz20 0obpe.

Knoyoeu Oymu: aspopasHu emucuu; cybbypu; aepopasnHa U3MbKHAAOCM, 2pAHUYU HA MoAApHUA Kpal Ha
aspopanaHama U3nmvKHAA0CM.
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METOA 3A NPECMATAHE HA EKCTUHKLUHUATA HA CTbHYEBATA PAAUALIUA
OT MOJIEKYZTHUA KUCNTOPO/J B ATMOC®EPATA

BeHeTa N'MHeBa, Pond BepHep

Pestome. PaspabomeH e memooO 3a npecmMamaHe HA eKCMUHKUUAMA HA CAbHYesama paduayus om MOAeKYaHUS
Kucs0pod 8 ammocgepama npu pe2ucmpayus Ha CAbHYe8Us CeKMbp Moo onpedeseH babs CIPAMO Xopu3oHmad. B
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npecmamaHuasmMa ca ekKawveHu abcopbyus u eOHOKPamHo pa3scelisaHe 6 MOCOKA Ha Habawoamensa om
KUcnopoOHUmMe mMosekynu. Pasenencda ce naocko napanaenHa ammocgepa c sucoquHa 100 kKm, pazdesneHa HA crnoese
c OebenuHa 2 Kkm. [lpunaea ce npecmamaHe Mo mMemood ,/AUHUA N0 AUHUA” — U34ucCaAeHUAMa ce U38bwWeam
nocnedosamesiHO 30 8CAKA POMAYUOHHA AUHUA om usuyume A u b Ha ammocgepHama cucmema HA KUCA0poOa.

Knrouoeu dymu: abcopbyus, eOHOKpamHo pasceliseaHe, meopemuyHo npecmamaxe, MosaeKyaeH KUcaopoo.
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ANALYSIS OF GLOBAL AND HEMISPHERIC TEMPERATURE SERIES —
STRUCTURAL CHANGES AND THE INFLUENCE OF THE ATLANTIC
MULTIDECADAL OSCILLATION

Rolf Werner, Dimitar Valev, Dimitar Danov and Veneta Guineva
Abstract

In the paper global and hemisphere temperature anomalies are modeled by piecewise linear
regression and break points locations are determined. It was demonstrated that the used
method allows obtaining of structures characterized by long time trends (low frequency
processes) as well as abrupt changes (fast frequency processes). The obtained structures of
the temperature series for higher breakpoint numbers are like the structures determined by
step slope models. It was demonstrated that an important part of the change point
structures in the Northern Hemisphere was associated with variations of the Atlantic
multidecadal oscillations.

Key words: climate change, global and hemispheric temperatures, structural changes, Atlantic multidecadal
oscillation
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MOZAENUPAHE HA EKCTUHKUUATA HA CTbHYEBATA PAOAUALUNA OT
KUCNIOPOOA B ATMOCODEPATA

BeHeTa N'MHeBa, Pond BepHep

Pestome. PaspabomeH e MemooO 3a nNpecmMamaHe Ha4 eKCMUHKUUAMA HA CAbHYesama paduayus om MoAeKyaHUA
Kucaopod 8 ammocgepama. B mooena Ha eKCMUHKUUAMA ca 8KstoueHu abcopbyus u eGHOKpamHo pascelisaHe Kom
Habawoamens Npu pe2ucmpayus Ha CAbHYe8UA CIEKMBbP M00 PA3AUYHU b2aU CPAMO XOpUu3oHmMa. Ammocgepama
ce npuema 3a MA0CKO napanesnHa, ¢ eucovyuHa 100 km. Pasenewdam ce ycriopedHu cr0e8e C pPasauyvHa
debenuHa.YcmaHogeHo e, Ye 3a MOYHO MpecMAmMaHe Ha criekmpume mpabea 0a ce pasenexdam craoese, He o-
debenu om 1 km. [lpunoxeHo e npecmsamaHe no memooda ,AUHUA no aAuHua” 3a usuyume A (0,0) u b (1,0) Ha

19



ammocgepHama cucmema Ha Kucsaopoda. lpecmemHama e eKCmuHKYUAmMa npu pasaudyHu veau Ha HabawoeHue u
Ca QHAAU3UPAHU 0aAYyYeHUMe criekmpu.

Knrovosu dymu: abcopbuyus, eGHOKpamHo pascelisaHe, meopemu4Ho rpecMmamaHe, MoseKyneH KUcaopoo.
rg_3o.

METOA 3A ONPEAENAHE HA CNEKTHLPA HA EKCTUHKLIMA HA ATMOC®EPHUA KUC/IOPOA U
NPUNOXKEHUETO MY 3A AHATU3 HA CNEKTPOMETPUYHU USMEPBAHUA

BeHeta MHeBa, Pond BepHep

A METHOD TO DETERMINE THE EXTINCTION SPECTRUM OF ATMOSPHERIC OXYGEN AND ITS
APPLICATION TO ANALYSE SPECTROMETRIC MEASUREMENTS

Veneta Guineva, Rolf Werner

Abstract. A method to compute the extinction of the solar radiation by the molecular oxygen in the atmosphere was
developed including absorption and single scattering towards the observer when the solar spectrum was registered
under different angles towards horizon. Plane parallel atmosphere 60 km high was assumed. Parallel layers with 1
km thickness were considered. A computation following the “line-by-line” method was applied for A (0,0) band of the
oxygen atmospheric system. The radiation extinction at different angles of observation was computed and the
obtained spectra were analyzed. The computed theoretical spectra can be used to model the real measurements
conditions. They are needed to process correctly the measurements.

Ground based measurements of O, extinction were processed by means of theoretical spectra, computed for the
same conditions. The obtained registered and computed spectra coincide very well. By the use of theoretical
estimates and spectrometric measurements the corresponding temperature of the atmosphere can be determined.

Key words: atmospheric oxygen extinction, absorption, single scattering, theoretical spectra, ground based
measurements.
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STATISTICAL ANALYSIS OF NORTHERN HEMISPHERIC TEMPERATURE RECORDS OVER LAND AND OVER
OCEAN

Rolf Werner, Dimitar Valev, Dimitar Danov, Veneta Guineva

The temperature records from leading climate research institutions were analysed by linear multiple
regression for the determination of the influence on the surface temperature of important external climate
factors as atmospheric CO; content and the total solar irradiation as well internal factors as volcanic
emissions, El Nino oscillations, Pacific decadal oscillation (PDO) and Atlantic multidecadal oscillation (AMO).
AMO s related to the heat transfer from the tropics to the Northern Atlantic by the thermohaline
circulation. Adjusted temperatures were determined by removal of all significant influences except CO,. The
adjusted temperatures follow a linear dependence toward the logarithm of the CO; content. The results
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obtained in the present paper outlined that the temperatures are higher over land, manifested in higher
CO; term regression coefficients. The short wave radiation temperature impact over ocean is smaller than
over land due to the high heat capacity of the ocean. In consequence the outgoing long wave radiation
from the ocean is smaller than over the land. A strong AMO influence on the temperature is found in the
Northern Hemisphere surprisingly of the same order over land and over ocean. The reasons can be more
complex but an effective atmospheric exchange between ocean and land air masses plays probably an
important role.

Keywords: climate change; multidecadal variability; climate impacts; long time trends; warming rates;
forecast

rs_3a.
SUBSTORMS OVER APATITY DURING
7-17 MARCH 2012 BY GROUND BASED MEASUREMENTS
Veneta Guineva, Irina V. Despirak, Boris V. Kozelov,
Rolf Werner

Abstract. The period 7-17 March 2012 is one of the most geomagnetically active periods during the ascending phase
of Solar Cycle 24. The whole chain of events was discussed on several scientific conferences. Four strong geomagnetic
storms occurred during this period. The substorms generated in this time are the final effect of all ongoing events.
Measurements of the Multiscale Aurora Imaging Network (MAIN) in Apatity and data of IMAGE magnetometers
network have been used to verify the substorms onset and subsequent development. The particularities in the
behaviours of these substorms connected with different phases of the geomagnetic storms are discussed.

Key words: aurora emissions, substorms, geomagnetic storms
rg_3s.
GUV 2511 INSTRUMENT INSTALLATION IN STARA ZAGORA AND FIRST RESULTS
R. Werner, B. Petkov, A. Atanassov, D. Valev, V. Guineva,
E. Roumenina, A. Kirillov

Abstract. In February 2015 a Ground-based Ultraviolet Radiometer (GUV) 2511 was installed in Stara Zagora.
The GUV 2511 instrument is designed for measurements of the downwelling global irradiances at 305, 313, 320, 340,
380, 395 nm and of the irradiance in the visible range of 400-700 nm. The instrument allows obtaining of the total
column ozone (TCO) in the atmosphere, the determination of the UV-index and the retrieval of cloud optical
thickness. In the paper the first measurements results are presented and the methodology to derive TCO is described.
The obtained results were compared with TCO determined by satellite observations.

Keywords: ozone monitoring, retrieval methods
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BEHAVIOR OF THE 5577A AND 6300A EMISSIONS DURING
SUBSTORMS CONNECTED WITH RECURRENT SOLAR WIND
STREAMS

V.H. Guineva', V. Despirak?, R.Werner*, E. Trondsen®

1. Space and Solar-Terrestrial Research Institute, BAS, Stara Zagora, Bulgaria, e-mail: v_guineva@yahoo.com;
2. Polar Geophysical Institute, RAS, Apatity, Murmansk region, 184209, Russia;
3. University of Oslo, Department of Physics, Oslo, Norway;

Abstract. The behaviour of the auroral emissions 5577A and 6300A and the ratio lesoo/lss77 during substorms occurred at
the time of recurrent streams (RS) has been examined. The development of the substorm bulge is followed up. The
variations of the emissions depending on the different locations of the substorm bulge with respect to the point of observation
have been studied. Estimations of the particle precipitation spectra at the polar edge of the auroral bulge and inside it have
been obtained. For the study, data from the All-Sky Imagers at Andeya Rocket Range (ARR), Andenes, Norway (69.3°N,
16.03°E) and at the Awuroral Observatory, Longyearbyen, Svalbard (78.20°N, 15.83°E) from the observational season 2005-
2006 have been used. Additional data concerning the solar wind parameters, IMF, the precipitating particles and the magnetic
field are used from the WIND satellite and the IMAGE magnetometer network to determine the recurrent streams and the
substorms during RS.
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SUBSTORM OBSERVATIONS IN APATITY DURING DIFFERENT
SOLAR WIND CONDITIONS

V. Guineva’, I. Despirak’, B. Kozelov?

'Space Research and Technology Institute — Bulgarian Academy of Sciences, Stara Zagora, Bulgaria, e-mail:
V_guineva@yahoo.com
“Polar Geophysical Institute, Apatity, Russia

Abstract. All-sky camera data obtained at Apatity (Kola Peninsula) during 2012/2013 winter season have been used to
study the variation of substorm development in different conditions of interplanetary medium. Solar wind and interplanetary
magnetic field parameters were taken from CDAWeb (http://cdaweb.gsfc.nasa.gov/cdaweb/ istp_public/). Using WIND satellite
data for the examined periods, the different solar wind streams were revealed: recurrent streams from coronal magnetic holes
(RS) and magnetic clouds (MC) connected with non-stationary processes at the Sun. It is known that these solar wind
structures are the sources of geomagnetic storms. Furthermore, the storms originating from these sources differ in intensity,
recovery phase duration, etc. We investigated substorm development during storms and during quiet conditions. Substorm
onset time and further development were verified by ground-based data of IMAGE magnetometers network and by data of all-
sky cameras at Apatity. The particularities in behaviour of substorms observed during storms and during quiet conditions
are discussed.
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SUBSTORMS OBSERVATIONS DURING GEOMAGNETICACTIVE
PERIOD AT THE BEGINNING OF MARCH 2012

V. Guineva', I.V. Despirak?, B.V. Kozelov?

!Space Research and Technology Institute (SRTI), Stara Zagora Department, BAS, P.O. Box 73, 6000 Stara
Zagora, Bulgaria, e-mail: v_guineva@yahoo.com
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?Polar Geophysical Institute, Apatity, Russia

Abstract. The period 7-17 March 2012 is one of the most geomagnetically active periods during the ascending phase of
Solar Cycle 24. Magnetic storms occurred on 7, 9, 12, and 15 March, these are called the S1, S2, S3, and S4 events. These
storms were caused by Sheath, MC and HSS, the detailed scenario for all four storms were different. Measurements of
the Multiscale Aurora Imaging Network (MAIN) in Apatity and data of IMAGE magnetometers network have been
used to verify the substorms onset and subsequent development. Substorms during the chain of 4 geomagnetic storms in
the interval 7-17.03.2012 were studied and the characteristics of these substorms were compared to different interplanetary
conditions. It was shown that substorms, originated during strong geomagnetic storms provoked by interplanetary shocks and
magnetic clouds, near the Dst minimum, occurred to the South of Apatity, and substorm auroras expanded in North direction.
For substorms during the late recovery phase, auroras were observed to the North of the Apatity station, and their motion
from North to South was registered.
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SUBSTORM OBSERVATIONS OF THE MAIN IN APATITY DURING St.
PATRICK'S DAY GEOMAGNETIC STORMS IN 2013 AND 2015

l.V. Despirak?, B.V. Kozelov!, V. Guineva?

Polar Geophysical Institute, Apatity, Russia

2Space Research and Technology Institute (SRTI), Stara Zagora Department, BAS, P.O. Box 73, 6000
Stara Zagora, Bulgaria

e-mails: despirak@gmail.com, boris.kozelov@gmail.com, v_guineva@yahoo.com

Abstract. This study presents an analysis of the ground-based observations of the auroral disturbances during two St.
Patrick's Day geomagnetic storms on March 17, 2013 and 2015. The first event on 17 March 2015 is the so- called “St.
Patrick’s Day 2015 Event”. This is the principal event covering the interval from 15 to 18 March 2015, in which solar eruptive
phenomena (a long-enduring C9-class solar flare and associated CME(s) on 15 March) and a strong geomagnetic storm on
16-18 March (Max. Ds was -228 nT) were reported. This magnetic storm is the largest one observed in the current solar
cycle. The second event is the period on 17-18 March 2013 when a strong geomagnetic storm (the Dy index ~ -140 nT)
was developed. This storm was caused by magnetic cloud (15 UT, 17 March — 6 UT, 18 March 2013) in the solar wind.
Object of our study were the substorms observed during these periods. Observations of the Multiscale Aurora Imaging
Network (MAIN) in Apatity have been used. Solar wind and interplanetary magnetic field parameters were taken from
OMNI data base. Substorm onset time and the subsequent development were verified by data of IMAGE magnetometers
network and by data of the all-sky camera at Apatity. The particularities in the behaviours of substorms connected with
different storms during these two interesting strongly disturbed periods are discussed.
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OBSERVATIONS OF SUBSTORMS IN APATITY BY MAIN CAMERAS
SYSTEM DURING DIFFERENT SPACE WEATHER CONDITIONS

V. Despirak?, V. Guineva?, R. Werner?

!Polar Geophysical Institute, Apatity, Russia, e-mail: despirak@gmail.com
2Space Research and Technology Institute (SRTI), Stara Zagora Department, Bulgaria

Abstract. We studied the auroras observations during different solar wind conditions by data of the MAIN cameras (Multiscale Aurora
Imaging Network) obtained at Apatity (Kola Peninsula, Russia) for two winter seasons: 2014- 2015 and 2015-2016. Solar wind and IMF
parameters were taken from the OMNI data base. Observations of aurora were conducted in Apatity, magnetic field disturbances
were verified by the data of IMAGE magnetometers. All substorms were divided into different groups depending on the space weather
conditions.  First, the substorms were separated into two groups: substorms observed during storms and substorms under non-storm
conditions. The substorms during storms were divided in sub-groups according to observations during different storm phases: initial, main,
near and late recovery phases. We considered also specific space weather conditions, when the SYM/H index behavior was highly
irregular, we called these conditions “structured recovery phase” of the storm. The non-storm conditions were classified as quiet
conditions, when no structures in the solar wind were observed, and as conditions when structures in the solar wind near the
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Earth were detected, but these structures did not provoke geomagnetic storms. It was shown that the latitude of the substorm
onset was controlled by the value of the SYM/H index. It was found out also that the maximal relative intensity of auroras was
greater for substorms with onset to the South from Apatity and smaller - for substorms with onset in zenith or to the North from
Apatity.
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DETERMINATION OF THE TOTAL OZONE COLUMN WITH
CONSIDERATION OF THE CLOUD OPTICAL DEPTH

R. Werner!, B. Petkov?, D. Valev?, A. Atanassov?, V. Guineval, A.S. Kirillov®

! Space Research and Technology Institute (SRTI) - BAS, Stara Zagora Department, Stara Zagora, Bulgaria
Z|nstitute of Atmospheric Sciences and Climate (ISAC) - CNR, Bologna, Italy
% Polar Geophysical Institute (PGI), Apatity, Russia

Abstract. Since the installation of a GUV-2511 instrument in February 2015 automatic measurements of the solar irradiances
at wavelengths 305, 313, 320, 340, 380, 395 nm in the UV spectral range and the irradiance at the wavelength interval
from 400 to 700 nm in the visible range have been carried out. The GUV instrument receives the solar irradiance from the sky.
Therefore a simple calculation based on the Beer-Lamber Law is not applicable. So- called Lookup tables are prepared - for a
multitude of ozone values irradiance ratios depending on different parameters as zenith angle and cloud optical depth were
calculated previously using the Tropospheric Ultraviolet and Visible (TUV) radiation transfer model. The total ozone column
amount was retrieved by interpolation of the tables for real measured ratios of the irradiance at 313nm, a wavelength with
significant ozone absorption, and a second irradiance at 340 nm, which is insensitive against ozone absorption. For the
estimation of the optical depth the ratio of the observed and the estimated for cloudless conditions irradiances at 380 nm is
determined depending on the zenith angle. In addition a lookup table was previously calculated to obtain the actual optical
depth in dependence from the zenith angle and the irradiance ratios at 380 nm. Ozone column data from OMI-instrument
satellite Aura on the Earth Observing System were used for comparisons and to find the exact wavelength centre position for
the 313 nm filter to minimise the ozone retrieval error for our algorithms. All observations from February 2015 up to January
2018 were included in the data processing.
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INTERMOLECULAR ELECTRON ENERGY TRANSFER PROCESSES IN
UPPER ATMOSPHERES OF TITAN, TRITON, PLUTO

A.S. Kirillovt, R. Werner?, V. Guineva?

Polar Geophysical Institute, Apatity, Murmansk region, Russia
Space Research and Technology Institute of Bulgarian Academy of Sciences, Stara Zagora Department, Stara
Zagora, Bulgaria

Abstract. The simulation of N2(A%Z,*) and CO(a%II) vibrational populations at the altitudes of upper atmospheres of

Titan, Triton, Pluto is made. The simulation includes the consideration of the electronic excitation of N, and CO triplet states by
photoelectrons and the quenching processes in spontaneous radiation and in inelastic molecular collisions. Upper atmospheres
of the planets are considered as mixtures of molecular nitrogen N2, methane CHa, carbon monoxide CO. The influence of
metastable molecular nitrogen N2(A%Z, *) on the electronic excitation of CO molecules in inelastic collisions is studied. The role
of molecular inelastic collisions in intermolecular electron energy transfer processes is investigated. It is shown that the increase
in the density of upper atmospheres of the planets leads to more significant excitation of lowest vibrational levels of CO(a’Il)
by intermolecular electron energy transfers from N2(A%Z,*) In comparison with direct excitation of the a’Il state by
photoelectrons.
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THE STUDY OF THE ROLE OF INTERMOLECULAR PROCESSES IN THE
KINETICS OF N2(A%Zy+) IN UPPER ATMOSPHERES OF PLANETS OF SOLAR
SYSTEM

A.S. Kirillov}, R. Werner?, V. Guineva®

'Polar Geophysical Institute, Apatity, Murmansk region, Russia
“Space Research and Technology Institute of Bulgarian Academy of Sciences, Stara Zagora, Bulgaria

Abstract. We study the electronic kinetics of metastable molecular nitrogen N2(A®Z,*) in upper atmospheres of No- rich
planets. The simulation of N2(A%%,*) vibrational populations at the altitudes of upper atmospheres of the planets is made. The
mixtures of N2-O, gases and Nj-CHs-CO gases are considered for the atmospheres of Earth and Titan- Triton-Pluto,
respectively. The role of molecular inelastic collisions in intermolecular electron energy transfer processes is investigated.
The influence of metastable molecular nitrogen N2(A3Z,*) on the electronic excitation of O, and CO molecules in inelastic
collisions is studied. It is shown that the increase in the density of upper atmospheres of the planets leads to more significant
excitation of electronically excited O,and CO by intermolecular electron energy transfers from No(A3Z,*).
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Lyman-alpha Detector Designed for Rocket Measurements
of the Direct Solar Radiation at
121.5 nm

V. Guineval, G. Witt?, J. Gumbel®, M. Khaplanov?, R. Werner?,
J. Hedin3, S. Neichev?, B. Kirov®, L. Bankov?, P. Gramatikov?,
V. Tashev?!, M. Popov?, K. Hauglund®, G. Hansen®, J. listad®,
H. Wold®

Solar-Terrestrial Influences Laboratory, Bulgarian Academy of Sciences, Stara Zagora Department, P.O.Box 73,
6000 Stara Zagora, Bulgaria

2Department of Earth Sciences, The Hebrew University, Jerusalem, Isragl

3 Atmospheric Physics Group at the Department of Meteorology, Stockholm Uni- versity, S 10691 Stockholm,
Sweden

4Space Research Institute, Bulgarian Academy of Sciences, 6 Moskovska Str., 1000 Sofia, Bulgaria

5Solar-Terrestrial Influences Laboratory, Bulgarian Academy of Sciences, Acad. Georgi Bonchev Str., Block 3,
1113 Sofia, Bulgaria

®Andeya Rocket Range AS, P.O.Box 54, N-8483 Andenes, Norway Received 5 May 2007

Abstract. Rocket measurements of the direct Lyman-alpha radiation penetrat- ing in the atmosphere were
planned during the HotPay | rocket experiment, June 2006, Project ASLAF (Attenuation of the Solar Lyman-
Alpha Flux), Andeya Rocket Range (ARR), Norway. The basic goal of ASLAF project was the study of the
processes in the summer mesosphere and thermosphere (up to 110 km), at high latitudes using the Lyman-alpha
measurements. The resonance transition >P-2S of the atomic hydrogen (Lyman-alpha emission) is the strongest
and most conspicuous feature in the solar EUV spectrum. Due to the favorable circum- stance, that the Lyman-
alpha wavelength (121.5 nm) coincides with a minimum of the Oz absorption spectrum, the direct Lyman-alpha
radiation penetrates well in the mesosphere. The Lyman-alpha radiation is the basic agent of the NO
molecules ionization, thus generating the ionospheric D-layer, and of the water vapour photolysis, being one of
the main H,O loss processes.

The Lyman-alpha radiation transfer depends on the resonance scattering from the hydrogen atoms in the
atmosphere and on the O absorption. Since the Lyman-alpha extinction in the atmosphere is a measure for
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the column density of the oxygen molecules, the atmospheric temperature profile can be calculated thereof.

The detector of solar Lyman-alpha radiation was manufactured in the Stara Zagora Department of the
Solar-Terrestrial Influences Laboratory (STIL). Its basic part is an ionization chamber, filled in with NO. A 60
V power supply is applied to the chamber. The produced photoelectric current from the sensor is fed to a 2-
channels amplifier, providing an analog signal.

The characteristics of the Lyman-alpha detector were studied. It passed success- fully all tests and the results
showed that the instrument could be used in rocket experiments to measure the Lyman-alpha flux.

From the measurements of the detector, the Lyman-alpha vertical profile can be obtained. The forthcoming
scientific data analysis will include radiative transfer simulations, O density, atmospheric power and

temperature profiles retrieval as well as comparison with other parameters, measured near the polar summer
mesopause and study of the processes in this region.

The ASLAF project was a scientific cooperation between STIL-BAS, Stara Zagora Department, the
Hebrew University, Jerusalem, Israel, and the Atmo- spheric Physics Group at the Department of Meteorology
(MISU), Stockholm University, Sweden. The joint project was part of the rocket experiment HotPay I, in the
ALOMAR eARI Project, EU’s 6™ Framework Programme, Andoya Rocket Range, Andenes, Norway.

The project is partly financed by the Bulgarian Ministry of Science and Educa- tion and an EOARD grant.
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Substorms observations during two strongly disturbed periods -
in March 2012 and March 2015

V. Guineval, 1.V. Despirak?, B.V. Kozelov?

1Space Research and Technology Institute, BAS, Stara Zagora, Bulgaria
2Polar Geophysical Institute, Apatity, Russia

Abstract:

In this work two events of strong geomagnetic activity were examined: the period 7-17 March 2012,
which is one of the most disturbed periods during the ascending phase of Solar Cycle 24, and the severe
geomagnetic storm on 17-20 March 2015. During the first period four consecutive magnetic storms occurred
on7,9, 12, and 15 March. These storms were caused by Sheath, MC and HSS, and the detailed scenarios for
the storms were different. The second event is a storm of fourth level with Kp = 8, the strongest one during
the last four years. A geomagnetic storm of such intensity was observed in September 2011. Since then, the
level of Kp never exceeded the value 7. Object of our study were the substorms registered during these
periods. Observations of the Multiscale Aurora Imaging Network (MAIN) in Apatity have been used. The
substorm developments during different storms were compared. Solar wind and interplanetary magnetic
field parameters were taken from OMNI data base. Substorm onset time and the subsequent development
were verified by data of IMAGE magnetometers network and by data of the all-sky cameras at Apatity. The
particularities in the behaviours of substorms connected with different storms during these two interesting
strongly disturbed periods are discussed.

rs_aa.

The Atlantic multidecadal oscillation influence on temperatures
and on structural changes
R. Werner?, D. Valev!, D. Danov?, V. Guineva® and A. Kirillov?
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Abstract

The cooling and the following warming periods in the Northern Hemisphere are very well captured
by the statistic models taking in consideration the Atlantic multidecadal oscillation (AMO). It is found that
the AMO temperature influence increases from South to North, which is related to the heat transfer from
the tropics to the Northern Atlantic by the thermohaline circulation. It is demonstrated, that structural
breaks of the Northern Hemisphere and global temperatures are connected with AMO. The AMO influence
removed temperature series show only one significant break. The strong AMO influence on the Northern
Hemisphere and global temperatures will reduce the temperature increase in the next decades but when
the AMO index will begin rising again the warming rates will achieve values close to the obtained ones
during the last decades or greater than them due to higher dioxide content.
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GUV 2511 instrument installation in Stara Zagora and first results
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A. Kirillov®
ISpace Research and Technology Institute (SRTI), BAS, Sofia, Bulgaria
2Institute of Atmospheric Sciences and Climate (ISAC), CNR, Bologna, Italy
3Polar Geophysical Institute (PGl), Apatity, Russia
Abstract

In February 2015 a Ground-based Ultraviolet Radiometer (GUV) 2511 was installed in Stara Zagora.
The GUV 2511 instrument is designed for measurements of the downwelling global irradiances at 305, 313,
320, 340, 380, 395 nm and of the irradiance in the visible range of 400-700 nm. The instrument allows
obtaining of the total column ozone (TCO) in the atmosphere, the determination of the UV-index and the
retrieval of cloud optical thickness. In the paper the first results of the measurements are presented and
the methodology to derive TOC is described.
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Kinetics of electronically excited 0. molecules in the mixture of CO,, CO, N, O; gases
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CO,, CO, N3, O, gases are the main components in the atmospheres of terrestrial planets. Electronically excited
molecules play very important role in chemical kinetics of a mixture of atmospheric gases. We apply the Rosen-Zener
approximation to calculate the removal rates of O, in inelastic collisions with CO,, CO, N, O; molecules. The
calculated quenching rate coefficients of electronically excited O, molecules are used in the simulations of
vibrational populations of O electronic states in the mixture of these gases. It is suggested that three-body collisions
are the production mechanism of initially excited O,. Vibrational populations of singlet oxygen are calculated at
mixture pressures of 101-10° Pa. Similar behaviour of the populations is seen in the cases of N,-O, and CO-0O,
mixtures. The principal influence of carbon dioxide molecules is shown in the case of CO,-O; mixture. The results can
be applied in the study of electronic kinetics of O, at the altitudes of nightglows in the atmospheres of terrestrial
planets.
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Substorms over Apatity during 2014/2015 Observational Season
Guineva V.1, Despirak I.2, Kozelov B.2

1 Space Research and Technology Institute (SRTI), Stara Zagora Department, BAS, Stara Zagora, Bulgaria;
2 Polar Geophysical Institute, Apatity, Russia
E-mail: v_guineva@yahoo.com

ABSTRACT
In this work we reviewed substorms, originated during the 2014/2015 season. Observations of the
Multiscale Aurora Imaging Network (MAIN) in Apatity have been used. Solar wind and interplanetary
magnetic field parameters were estimated by the 1-min sampled OMNI data base. Substorm onset and
further development were verified by the 10-s sampled data of IMAGE magnetometers and by data of the
all-sky camera at Apatity. Subject of the review were the peculiarities in the development of substorms
occurred during different geomagnetic conditions. The behavior of the substorms developed in non-storm
time and during different phases of geomagnetic storms was discussed.
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Basic Results from the Scanning Spectrophotometer “EMO-5"
onboard “IC Bulgaria-1300”

Guineva V., Stoeva P.

Space Research and Technology Institute (SRTI), Stara Zagora Department, BAS, Bulgaria
E-mail: v_guineva@yahoo.com

ABSTRACT

The basic results from EMO-5 on board Bulgaria-1300 are summarized. EMO-5 consists of two
photometric systems: filter system (SF) measuring the intensities of 55774, 6300 A, 4278 A, 4861A and
7320 A emissions in the foot point every 16 s., and spatial scanning system (SS) registering the 6300 A
intensity. The auroral oval and polar cap boundaries and their locations under different geomagnetic
conditions have been defined by optical and energetic particles data. The average ratios of the optical
emissions in the auroral oval zones and in the polar cap at different conditions have been analyzed. The
conditions of appearance of SAR arcs, their structure and their geographical distribution have been studied.
The seasonal and daily variations of 16300 emission in the equatorial F-region have been examined.
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Ozone Determination by GUV 2511 Ultraviolet Irradiation Measurements at
Stara Zagora

Werner R., Petkov B.?, Valev D.1, Atanassov At.:, Guineva V.., Kirillov A.2

! Space Research Institute — Bulgarian Academy of Sciences, Stara Zagora Department, Stara Zagora, Bulgaria
ZInstitute of Atmospheric Sciences and Climate (ISAC), CNR, Bologna, Italy
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ABSTRACT
A ground-based Ultraviolet Radiometer (GUV) 2511, designed to measure the downwelling global solar
irradiances at 305, 313, 320, 340, 380, 395 nm wavelengths and in the visible range from 400 to 700 nm was
installed at Stara Zagora, Bulgaria in February 2015. The instrument allows obtaining a realistic estimate of
the total column ozone (TCO) in the atmosphere. This report presents the first measurement results
concerning TCO that has been assessed by comparing the ratio of irradiances registered at 313 and 340 nm,
with the corresponding ratio computed trough the Tropospheric Ultraviolet and Visible (TUV) radiation
transfer model for different solar elevations and TCO. The results were compared with the TCO amounts
provided by the Ozone monitoring instrument (OMI) onboard the Aura satellite and the correlation
coefficient between the OMI values and those retrieved by the GUV 2511 surface measurements, both
referred to the Stara Zagora station was found to be higher than 0.975.
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Features of mid-latitude substorms during large magnetic storms
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1Space Research and Technology Institute (SRTI) BAS, Stara Zagora Department, Stara Zagora, Bulgaria
2Polar Geophysical Institute RAS, Apatity, Russia
8Schmidt Institute of the Earth Physics RAS, Moscow, Russia
E-mail: v_guineva@yahoo.com

Abstract.

We considered some peculiar properties of mid-latitude substorms during different solar wind and
geomagnetic conditions. The data of the INTERMAGNET and IMAGE magnetometer networks and OMNI
data base have been combined. Large magnetic storms (SYM/H<-100 nT) during the 24" solar cycle have
been analyzed. Two severe storms, on 17 March 2015 (SYM/Hmin=-235 nT) and on 22 June 2015
(SYM/Hmin=-208 nT) have been chosen. The substorms registered at middle and low latitudes in the main
phases of the selected magnetic storms have been considered. We have also studied the solar wind and
Interplanetary Magnetic Field (IMF) conditions which could be favorable for the occurrence of a possible
relationship of the low-latitude substorms with the so called “expanded” substorms developing at high
latitudes.
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Abstract
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The UV-index is a measure of the erythemally effective solar radiation reaching the Earth surface. It was
introduced to alert people about the need of sun protection. Therefore the UV-index has to be determined with
adequate accuracy. To minimize the risk of too high levels of sunburn the UV-index is determined usually for clear
sky conditions. To alert people in time the UV-index forecast is essential. Here the schemes of UV-index forecast for
one day in advance are presented. Because the UV-index under clear sky conditions depends on the total ozone
column over a given geographic location the UV-index forecast (cloud free and aerosol free) implicates the forecast
of the total ozone column. The scheme of ozone forecast is based on satellite data. For the determination of the UV-
index, model calculations using the radiation transfer model TUV of Madronich are implemented. The land snow
cover is taken into account.
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SPACE PROJECT “BULGARIA-1300". BASIC RESULTS FROM THE SCANNING
SPECTROPHOTOMETER “EMO-5" ON BOARD

“INTERCOSMOS 22 (BULGARIA-1300)"
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KOCMWYECKU NPOEKT ,,6b/ITAPUA-1300". OCHOBHU PE3Y/ITATU OT CKAHUPALLIUA
CNEKTPO®OTOMETDHP ,,EMO-5” HA BOPAA HA ,MHTEPKOCMOC 22 (BbJ/IFrAPUA-1300)"

BeHeta X. 'MHeBa, MNeHKa B. Croesa
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CTAPA 3ATOPA, 6000 CTAPA 3ATOPA, 11K 73, Bb/ITAPUA, E-MEV/1: V_GUINEVA@YAHOO.COM

Abstract. The basic results from EMO-5 on board Bulgaria-1300 are summarized. EMO-5 consists of two
photometric systems: filter system (SF) measuring the intensities of 55774, 6300 A, 4278 A, 48614 and 7320 A
emissions in the foot point every 16 s., and spatial scanning system (SS) registering the 6300 A intensity. The
auroral oval and polar cap boundaries and their locations under different geomagnetic conditions have been
defined by optical and energetic particles data. The average ratios of the optical emissions in the auroral oval
zones and in the polar cap at different conditions have been analyzed. The conditions of appearance of SAR
arcs, their structure and their geographical distribution have been studied. The seasonal and daily variations of
16300 emission in the equatorial F-region have been examined.

Key words: scanning spectrophotometer, aurora, polar cap, SAR-arcs, equatorial glow.
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High Resolution Spectroscopic Measurements and Theoretical Study of the (1,0) Band from the O>
Atmospheric System

Guineva V.1, Werner R., Vince 1.2
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2Astronomical Observatory, Belgrade, Serbia

Abstract.The rotational absorption lines from the P branch of the molecular oxygen atmospheric system (1,0)
band have been used for the effective temperature evaluation. Ground based spectroscopic observations have been
performed during June/July 2006 at the solar telescope of Belgrade Astronomical Observatory. 20 observational sets
have been done during this period. Every set consists of the averaged over 5 measurements CCD images of the
doublets of the lines with rotational quantum numbers J from 1 to 25. The signal to noise ratio has been discussed
and finally estimated about 400. A synthetic spectrum of the (1,0) band has been created based on line-by-line
calculations, which has allowed to compute the theoretical equivalent widths. Typical summer temperature profiles
have been used. The case of strong absorption has been assumed. The theoretical and measured line profiles and
their equivalent widths have been compared. The dependence of the equivalent widths on the rotational quantum number
has been worked out. The possible contaminations in some cases are discussed. The theoretical estimates and the
measurement results have been examined.
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Data base of geoeffective solar wind structures, geomagnetic indices, and atmospheric dynamics
parameters
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2 1ZMIRAN
® Faculty of Mathematics, Sofia University

By the term “solar activity ” all types of changes in the appearance or energy output from the Sun are denoted. These changes
may have different characteristics, different distribution throughout the solar cycle, and different effects on the Earth. Therefore,
when studying solar influences on the Earth, the terrestrial responses should be sorted according to the type of the driver. We
are describing criteria to identify magnetic clouds and high speed solar wind streams, and are presenting a data base of solar
drivers of terrestrial disturbances, geomagnetic indices, and atmospheric dynamics parameters.
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Abstract. The opportunity for simultaneous multi-instrument observations by different instruments, as well by sets of
instruments of the same kind, nowadays is a precondition for an extensive research of the polar ionosphere phenomena.
The OI 5577 4 and 6300 4 emissions during the 2005/2006 season have been studied by data from the All-Sky Imagers (ASI)
at Andoya Rocket Range (ARR), Andenes, Norway (69.3°N, 16.03°E) and at the Auroral Observatory, Longyearbyen,
Svalbard (78.20°N, 15.83°E). Simultaneously registered absorption at

38.2 MHz, presenting the activity in the energetic particle precipitation over a large area of the ionosphere, and terrestrial
magnetic field components are looked at. Measurements of the ALOMAR Imaging Riometer for lonospheric Studies
(AIRIS) and the magnetometer at ARR, Andenes, Norway; the Imaging Riometer for lonospheric Studies (IRIS) at
Kilpisjarvi, Finland (69.05°N, 20.79°E); and the 64-beam Imaging Riometer and the magnetometer at the Auroral
Observatory, Longyearbyen, Svalbard have been used. The fields of view of the instruments cover a large area of the auroral
oval and the polar cap. The distribution and the behaviour of the optical emissions and the absorption features have been
analysed. A good correlation between the spatial and temporal evolutions of the optical emissions, the precipitating
electron fluxes and the terrestrial magnetic field has been observed. The response of the ionosphere to the solar and
geomagnetic activity changes has been studied.

Data access has been provided under the Project “ALOMAR eARI” (RITA-CT-2003-506208), Andenes, Norway. This
Project received research funding from the European Community’s 6™ Framework Program.
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Spitsbergen photometer data from the 2005/2006 and 2007/2008 winter seasons have been used to study the variation of
the auroral 5577 4 and 6300 A4 intensity ratio during substorms. The substorm onset time and the further development were
verified by ground-based data of the IMAGE magnetometers network and by data of the all-sky camera at Spitsbergen. Using
WIND satellite data for the examined periods, the solar wind streams were revealed: recurrent streams from coronal
magnetic holes and magnetic clouds. We considered the behaviour of the intensities 16300 and 15577 of the auroral
emissions for 2 substorms observed during one recurrent stream and one magnetic cloud. It was shown that the precipitation
of most energetic electrons occurs at the polar edge of the auroral bulge, and inside the bulge precipitation of less energetic
electrons is observed. It was also shown that in front of the substorm auroras, a region of enhanced red emission of about
100 km width appears which can be related with a downward current.
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Different structures in solar wind are observed depending on the type of solar activity: magnetic clouds (MC), recurrent streams (RS),
and regions of their interaction with undisturbed solar wind (Sheath and CIR). Three of these structures, namely, Sheath, CIR, and MC,
are the sources of geomagnetic storms. Furthermore, the storms originating from these three sources differ in intensity, recovery
phase duration, etc. We have searched for distinctions in the development of substorm bulges occurring during geomagnetic storms
connected with the MC, Sheath and CIR. Solar wind parameters were taken from the Wind spacecraft observations and the auroral bulge
parameters were obtained by data from the Ultra Violet Imager onboard Polar. We determined the longitudinal and latitudinal
dimensions of the auroral bulges, the poleward aurora propagation and the onset latitude of auroral bulge. It is shown that auroral
bulges “geometry” is different for these types of storms. The largest sizes of auroral bulge are found for CIR- and Sheath-storms
situations. The latitudinal size of the auroral bulge during MC-storms is smaller, but the longitudinal size is larger. As consequence,
the ratio between longitudinal and latitudinal sizes for substorms during MC is also larger. We suggest this latter feature is explained by
different configuration of the near-Earth magnetotail during CIR- and MC-storms.
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Variations of the auroral emissions and the absorption at 38.2 MHz during substorms associated
with a high speed stream of the solar wind
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The opportunity for simultaneous multi-instrument observations by different instruments, as well by sets
of instruments of the same kind, nowadays is a precondition for an extensive research of the ionosphere
phenomena. For this study, simultaneous ground based observations’ data of the OI 5577 A and 6300 A
emissions, the absorption at 38.2 MHz and the magnetic field have been used from the following
instruments: the All-Sky Imager (ASI) and the magnetometer, positioned at Andoya Rocket Range (ARR),
Andenes (69.3°N, 16.03°E), and the Imaging Riometer for lonospheric Studies (IRIS) at Kilpisjdrvi,
Finland (69.05°N, 20.79°E).

The behaviour of the auroral emissions, the ratio leso/lss7z and the absorption at 38.2 MHz during 3
substorms occurred during a high speed recurrent stream has been examined. Variations of the
emissions and the absorption at 38.2 MHz, related to the different locations of substorm bulge have been
studied. Estimations of the particle precipitation spectra in the polar edge of auroral bulge and inside
auroral bulge have been obtained. The correlation between the 5577 4 and 6300 A emissions and the
absorption at 38.2 MHz has been examined.

rg_>s9.

Theoretical Development of a Device based on a Photomultiplier Tube, for Satellite Measurements
of the Solar Lyman - Alpha (Le) Radiation.

Tashev V.1, Guineva V.1, Manev AL, Witt G, Gumbel J.2, Khaplanov M.2

Solar-Terrestrial Influences Institute (STIL), Bulgarian Academy of Sciences (BAS), Stara Zagora Department,
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2Atmospheric Physics Group at the Department of Meteorology (MISU), Stockholm University, S 10691 Stockholm,
Sweden

Abstract

A device developed for satellite measurements is proposed for investigation of Solar Lyman - Alpha (La) Radiation.
The input detector is designed with enhanced characteristics for operation in the severe conditions of the space
environment. Its basic part is a photomultiplier tube R6835, for astrophysics and ultraviolet radiation detection. It
has spectral response from 115 to 200 nm, maximum response 140 nm, quantum efficiency at 121 nm 26%, gain
1*10°, anode dark current 0.03 nA and operating temperature from -30 to + 50° C. When the light intensity
becomes so low that the incident photons are separated as discrete output pulses obtained from the anode, this
technique is known as the photon counting method. The number of output pulses is directly proportional to the
amount of incident light. This pulse counting method has advantages in signal-to-noise ratio and stability over the
analog mode in which an average of all the pulses is made. Since the detected pulses undergo binary processing
because of the digital counting, the photon counting method is also referred to the digital mode. The detector is
supplied by 12 V supply voltage whose source is a board battery. This supply voltage is galvanically disconnected
from the instrument power supply by means of a transformer.
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ABSTRACT

The principle method for investigation of the atmosphere and the low
thermosphere is rocket sounding for measurement of the decreasing solar
L, radiation. The flux of the direct solar [, radiation is registered by a
Lyman-Alpha detector. The detector is manufactured with enhanced char-
acteristics for operation in the severe conditions of the space environment.
Its basic part is an ionization camera, filled in with NO. It also incorporates a
window of LiF, which is the primary radiation sensor in the spectral range
105 & 135 nm.When the voltage is applied between the electrodes, the pro-
duced current is of order of 10*A, due to the ionization of NO molecules by
the Lyman-Alpha radiation . This electric current is fed to a two-range ampli-
fier, characterized by high sensitivity and gain, good conversion accuracy,

and temperature stability. The first stage is a preamplifier and a current-

voltage converter, implemented through a precise JFET operation amplifier

AD8627 (Analogue Devices). The second section is a scaling and correct-

ing amplifier for instrument calibration. The amplifier A6 control the cham-
bers voltage during measurements.The detector is supplied by 28V sgpply
voltage whose source is a board battery. This supply voltage is galvanically

connected with the instrument power supply by means of a transformer.
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ABSTRACT

The measurement of weak light flows, especially in the ultraviolet range is related to solving
many problems. The most important of these is the development or finding a factory sensor to
convert light into electrical signals. This sensor should not only be extremely sensitive, but at the same
time, this sensitivity must be located in the ultraviolet range. The device is manufactured with
enhanced characteristics for operation in the severe conditions of the space

environment. Its basic part is a photomultiplier tube R10825, as sensor for detection the
ultraviolet radiation. When the light intensity becomes so low that the incident photons are separated
as discrete output pulses obtained from the anode, this technique is known as the photon counting
method. The number of output pulses is in direct proportion to the amount of incident light. The
device is supplied by 28 V supply voltage whose source is a board battery.
rg_o62.
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ELECTRON PHOTOMULTIPLIER FOR MEASURING THE DIRECT SOLAR
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ABSTRACT

The principle method for investigation of the atmosphere and the low thermosphere is the rocket
sounding. The decreasing solar La radiation gives an excellent opportunity to study the atmospheric
processes. The flux of the direct solar La radiation is registered by a Lyman-Alpha detector. The detector is
manufactured with enhanced characteristics for operation in the severe conditions of the space
environment.When the light intensity becomes so low that the incident photons are separated as discrete output
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pulses obtained from the anode, this technique is known as the photon counting method. This pulse counting
technique is known as the photon counting method.
Key words : photomultiplier, Lyman-Alpha , atmosphere, thermosphere
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ABSTRACT

The power supply unit of the electronic measuring devices operating in the upper part of the
atmosphere or in space plays an important role for their reliability and performance. The power
supply of the first detector, designed for rocket measurements of the direct Lyman-alpha

solar radiation was initially constructed in the common way with many discrete elements, thus

causing many disadvantages. The detector is manufactured with enhanced characteristics for
operation in the severe conditions of the space environment. In these conditions the power supply
unit must correspond to the detector. This paper contains a proposal for the development of a basically
different modular power supply unit for satellite Lyman-alpha measurements. The modules are: High
voltage, DC / DC converter and Voltage regulators. All modules are produced by leading electronic
companies and provide high reliability and performance. The individual modules are packages,
suitable for assembly on the PC-board and the connection among them is ensured by standardized
connectors. This compact unit is with low weight, minimum overall dimensions and high operation
efficiency. The power supply unit generates both standard low supply voltage for the electronic
equipment and high voltage with a value of 2000 V, for the Photomultiplier tubes.

The detector is supplied by 28 V supply voltage whose source is a board battery. This supply
voltage is galvanically disconnected from the battery power supply by means of a DC/DC
converter.

This power supply unit is easily converted to a universal power supply for electronic space
devices, through replacement of the module. In this way the receiving power supply voltage and the
current are at the request of the user.

36



