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OmHUM W3 METO/IOB MCCIICAOBAHUS HOHOC(EPHI SIBISETCS METO/ BEPTUKAIBHOTO 30HIUPO-
BaHUsI, MO3BOJISIOMINN MOTYYUTh 3HAYEHUS KPUTUUYECKUX YAaCTOT MOHOC(HEPHBIX CIOEB. AHAIU3
HMOHOTPAMM IT03BOJISICT TIOJTYYHTh 3TH BPEeMEHHBIE PsiIbl, Ipexe Beero foF2. MccnenoBanue xo-
nebanwuii f,F2 naet nndopmaruio o BOJHOBBIX Ipolieccax B HOHOchepe. Briaenenue kBazunepuo-
JMUYECKUX BapHallil OCIOXKHSAETCS XapaKTepOM MX BEPOSTHOCTHOIO pacrpejeneHus. B Hacrosiee
BpeMsl (QUIBTpALUsl SBIISETCS IIMPOKO MCIOJIB3YEMBIM METOJ0M 00paboTKM JaHHbIX. YacToTHas
¢unbTpanys u3ydeHa JJ0BOJbHO XOPOIIO, U CYIIECTBYET MHOXKECTBO aJITOPUTMOB U METO/IOB Ta-
KoM punbTpanuu (CreKTpaibHbIi aHanu3). CTaHOBUTCS MOIYJIIPHOI Takke OCHOBaHHAs Ha CTa-
TUCTHYECKON 3HAYUMOCTH (PHIIBTPAIIHSI, IPOCTEHIIINM TPUMEPOM KOTOPOH SIBIISIETCSI TOPOTOBAS
BeHBIET-QUIBTpALUs, TJAe KPUTEPHEM KauecTBa SBISIETCS MHUHUMYM CpeIHEKBaJpaTHYHOU
omnOKku. Takoi KpuTepuil 1aeT OTIIMYHBIE PE3ybTAThl Ul JAHHBIX, pACIpPEIEICHUE BEPOSTHO-
CTEMl KOTOPBIX ONHCHIBAETCS I'ayCCOBCKUM 3aKOHOM. K coxkalleHuIo, /Ul NaHHBIX C MHBIM pac-
MpeICICHUEM TaKOM MOJIX0I MOXKET OBITh HEKOPPEKTHBIM. TakuM o0pa3oM, pazpaboTka YHUBEP-
CaJILHOTO YCTOHYMBOIO KPUTEpHUs CTAHOBUTCS aKTyalbHOM mpobiemoil. OgHuM u3 Haumbonee
U3BECTHBIX YHUBEPCAJIBHBIX KPUTEPUEB SIBJISIETCA METOJ MAKCUMAJIbHOTO IPaBI0N000us, KOTO-
pBIi, OZIHAKO, TpeOyeT 3HaHMs BHUJIA PACIIPENCIICHH s 3alIMCH KpUTEepUs KadecTBa. 3/1eCh BO3-
HUKAIOT JIBE€ KJIIOYEBBIE CIIO)KHOCTH: 1) pacrpeneneHe He Bceria ObIBaeT U3BECTHO; 2) AOBOJIb-
HO CJIO’KHO 3amMcaTh (QyHKIMIO KadecTBa JUIsl HEKOTOPBIX BUOB pacrnpeaenaeHus. Takyro ClIox-
HOCTb MOKHO OOOWTH, MCIOJb3Ysl B KAU€CTBE KPUTEPUsl KauecTBa KPUTEPH, HE 3aBUCALIUI OT
BUJa pacnpenencHus. ONHUM U3 TaKUX KPUTEPHUEB SBISAETCS KPUTEPUN CEPUM — B JaHHOM CIIy-
yae MCIoyb30Baicsa Kputepuid Pamauannpana—Panranarana. @uibTpanus B 3TOM ciayyae Oyaer
OCHOBaHa Ha KpUTEPUU MUHUMYyMa TaKOW CyMMBbI KBaJpaToOB JAJINH CEPUM, YMHOKEHHBIX Ha YHC-
JI0 TaKUX CEpUH, B MPEAMOIOKEHUH, YTO CIydailHbIe COOBITHS HE OPTaHU3YIOT JJIMHHBIE CEpHUH,
TEM CaMbIM I103BOJISIS OTJEIUTh 3HAUUMbIE CUTHAJIBI OT Cy4YalHbIX. J[1s1 MUHUMH3aIMK OIIUOKH
IpeiaraeTcsl UCIoJIb30BaTh T€HETUYECKUE AJITOPUTMbl — OJMH U3 CTOXaCTHMYECKHUX METO/I0B
ontumu3zanuu. s cpaBHEHHUs] METOI0B (QHIIBTPALIUN MOAEIUPOBAIUCH PAIBI C PA3IUUHBIM pac-
IpeJieJIeHUEM IIyMOBOW cocTaBJsitollei. Pe3ynbraTel GuibTpanuu pa3HbIMM METOJAMU [TOKa3a-
JIM TIPEUMYILECTBO CEPUATIBLHOTO KPUTEPHS HaJ KPUTEPUEM MUHUMAJIBHON CpEeJHEKBAPATUYHON
omnOku. C MOMOIIBIO JAHHBIX alTOPUTMOB (QHIBTPAMU 00pabaThIBAIHNCh TAKKE KPUTHIECCKUE
YacTOTHI C LENbI0 BBIIEICHUS KBAa3UIIEPUOJNYECKUX BapUalvil, CBUIETEIBCTBYIOIUX O BOJHO-
BBIX Tporieccax B MoHochepe. brumm ncnonbs3oBanbl ganHble HOHO30HAA «L{uKion», padoTaro-
IIETO B PEKHUME C MOBBIIIEHHBIM BPEMEHEM pa3pellieHus. Pe3yabTaTsl NOATBEPANIN IPEUMYILIE-
CTBO CEPHAJIBHOTO KPUTEPUSI.
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The vertical sounding method is one of the ionosphere methods, which make it possible to
obtain the values of critical frequencies of ionospheric layers. lonograms analysis gives time se-
ries of critical frequencies of ionospheric layers, first of all, foF2 layer. Fluctuations research of
foF2 layer allows to obtain information on wave processes in the ionosphere. Allocation of qua-
siperiodic variations is complicated by the nature of their probabilistic distribution. Nowadays
filtering is widely used as a method of data processing. Frequency filtering has been studied
quite well, and there are many algorithms and methods of such filtering (spectral analysis).
However, at the present time, filtering, based on statistical significance is becoming popular, the
simplest example of which is wavelet filtration, where the criterion of quality is the minimum
root-mean-square error. Such a criterion gives excellent results for data whose probability distri-
bution is described by a Gaussian law. Unfortunately, for data with a different distribution, this
approach may not be correct. So, the development of a universal sustainable criterion becomes
an urgent problem. One of the most famous universal criterion is the maximum likelihood meth-
od, which, however, requires knowledge of the type of distribution for recording the quality cri-
terion. Here there are two key difficulties: 1) distribution is not always known; 2) it is rather dif-
ficult to record the quality function for some types of distribution. Such complexity can be cir-
cumvented, using as a criterion of quality a criterion that does not depend on the type of distribu-
tion. The series criterion is one of them —in this case the Ramachandran—Ranganatan. The filter-
ing in this case will be based on the minimum amount of squared series length multiplied by the
number of such series, assuming, that random events do not organize long series, thereby allow-
ing to separate meaningful signals from random ones. To minimize the error, it is suggested to
use genetic algorithms — one of the stochastic optimization methods. To compare the filtration
methods, the series were modeled, with different distribution of the noise component. The results
of filtering by different methods showed the advantage of the serial criterion over the criterion of
the minimum mean square error. Also, these algorithms were used for filtration of critical fre-
quencies of vertical sounding to separate quasiperiodic variations demonstrating wave processes
in an ionosphere. Data of the ionozond “Cyclone” working in the mode with raised resolving
time were used. Results of such research also showed advantage of serial criteria.

MOJEJIM HAHOKJIACTEPOB, CO3JIAHHBIX HOHU3UPYIOIIUM U3 ITYYEHUEM,
COCTOAIIUX U3 MOJIEKYJISAPHBIX JIE®EKTOB
N OEHTPOB OKPACKHU BO ®TOPHUE JINTUA
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N3BectHO, uTO KpHcTamwibl LiF ¢ moMHHECIHUPYIOMKMMEU [ICHTPAMH OKPACKHU IITUPOKO IIPH-
MEHSIOTCS B JJO3UMETPHH, JIa3€pHOI (PU3HKE, a TAK)KE B CO3JIaHMH MHUKPO- M HAHOYCTPOMCTB, I10-
JYYEHHBIX C IMOMOIIBI0 (DeMTOCEKYHIHBIX JIA3€PHBIX MMIYJILCOB. CBOMCTBA LIEHTPOB OKPACKH
OMPENIEIAI0TCS IPUMECIMH, HAMEPEHHO BBOJIMMBIMU B KpUCTaJI. B Hacrosiee Bpems npupoja
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HAaHOKJIACTEPOB M3 IEHTPOB OKPACKH M MPOAYKTOB PaJHOJIM3a MPUMECEH 0CTaeTCsl JUCKYCCHOH-
HOM. MojenupoBaHue, IpoBeAcHHOe HaMu ¢ nomolbio mporpamMmel PC GAMESS, no3onuio
OIPEACIIUTh COCTAB PAAHAIIMOHHO-CO3JaHHOIO HAaHOKJIACTEPa M PACIIONIOKEHUE B KPUCTAJUTMUIECKOM
pelIeTKE CTPYKTYPHBIX eauHHMIL Ki1actepa — mouekynbsl HF, Fi°, F-nentpa u nona OH™. HMccnenosa-
Ha cTabWIIbHOCTH KOH(Uryparmu komiiekca ¢ H-csizpio OH™.... Fi® B pemmerke LiF.

It is known that LiF crystals with luminescent color centers are widely used in dosimetry,
laser physics, as well as in the creation of micro- and nanodevices obtained by means of femto-
second laser pulses. The properties of the color centers are determined by impurities that are
purposely introduced into the crystal. At present, the nature of nanoclusters of color centers and
radiolysis products of impurities remains controversial. The simulation we carried out with the
PC GAMESS program allowed us to determine the composition of the radiation-generated
nanoclusters and the arrangement in the crystal lattice of cluster structural units — HF molecule,
Fi° ion, F center and OH™ ion. It is investigated of the stability of the configuration of the H-bond
complex OH™... Fi’, in the LiF lattice.

PE3OHAHCHBI JATUYMK ]I U3SMEPEHUSI KOHLIEHTPALIUH
MOHOC®EPHOI1 IIJIA3ZMBI U EE ®JIYKTY AL
HA MUKPO- 1 HAHOCITYTHUKAX
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THE RESONANT PROBE FOR MEASURING IONOSPHERIC PLASMA DENSITY
AND ITS FLUCTUATIONS ON MICRO- AND NANOSATELLITES

A.G. Galka, D.V. Yanin, A.V. Kostrov
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Pa3paboraH pe30HAHCHBIN JATYHK JJI1 H3MEPEHUS KOHIIEHTPALUA HOHOC(EPHON TIa3MEI U
ee (OIIYKTyalnMii Ha MUKPO- ¥ HAHOCIYTHHKAaX. /IMarHocTHKka OCHOBaHA HAa M3MEPEHHU ITHUAJICK-
TPUYECKON MPOHHUIIAEMOCTH IIIa3Mbl C IIOMOILIBIO PE30HATOPA Ha 0a3e Y4eTBEPTHBOJIHOBOIO OT-
pe3ka IBYXIPOBOAHON JMHUH. IIpoBeneHa 3KcIepUMEHTANIbHAs anpoOamus JaTydKa Ha Iias3-
meHHoM cteHae «KPOT» B macmrabe 1:1. [lokasaHo, 4To IuanazoH W3MEpsSEMbIX KOHIIEHTpAIUi
cocrapmser 10°—10° cM’, uto XapakTepHo s HOHOC(hEPHOI M1a3MbI Ha BhICOTaX 400—500 KM.

The resonant probe for measuring ionospheric plasma density and its fluctuations on mi-
cro- and nanosatellites has been developed. The method is based on measuring of plasma dielec-
tric permeability by means of the quarter wave resonator on a two-wire line section. Experi-
mental approbation of the sensor was performed on KROT plasma device in 1:1 scale. It was
shown that the range of the measuring density is 10°~10° cm’ that is typical for ionospheric plas-
ma at the altitudes of 400500 km.

JAUHAMMUKA DJIEKTPOHA B IIOJIE TEM-BOJIHbI
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DYNAMICS OF ELECTRON IN TEM WAVE FIELD
Yu.N. Grigoryev, A.Yu. Zelinsky, V.O. Shpagina
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Pemenuto nuddepeHunanbHbIX ypaBHEHUH JBUXKEHUS 3JIEKTPOHA B 3JIEKTPOMATHUTHOM
[0JIe METOJIaMH KJIaCCHYECKON 3JIEKTPOAMHAMHUKH TMOCBALICHO OOJIBLIOE YHMCIIO HUCCIIEIOBAHUI.
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[Ipennaraemas pabota OTIMYAETCS TE€M, YTO MPH MOJYyUYEHUM PELICHHUsS YpaBHEHUs JABHKCHMS
anekTpoHa B nosie TEM-BouiHBI B 1a00paTOpHOi crcTeMe KOOpAWHAT UCIIOJIb3YyeTCs TEOpus Io-
YTH NEPUOANYECKUX (QYHKIMHA. ITO TaeT BO3MOXKHOCTD MOJIy4YUTh TOYHbIE (POPMYIIBI KOOPIUHAT
U CKOPOCTH 3JIEKTPOHA B BHJIE SBHBIX (PyHKIMI BpeMeHH. [TomydeHHble (opMyIIbl IPUTOHBI IS
UCCTIeIOBAaHUs JMHAMHMKH JICKTPOHA B TI0JIC BOJIHBI KaK MaJOi, Tak ¥ OOJIBIION MHTEHCUBHOCTH.
[IpuBenens! GopMysbl TPOEKIUIT CKOPOCTH AJIEKTPOHA HA OCH KoopAuHAT B noje TEM-BoiHBI,
SBJISTFOIMECS (PYHKIUSIMUA 0000IIEHHOW (ha3bl BOJIHBL, TIOyYEHHBIEC B PE3yIbTaTe HHTEIPHUPOBAHUS
TP PepeHINaIbHOr0 YpaBHEHUS IBUKEHUS JJIEKTPOHA.

A great number of studies deals with solution of differential equations associated with
electron motion in electromagnetic field using methods of classical electrodynamics. The pro-
posed work differs in that, when getting the solution of equation of electron motion in TEM
wave in laboratory coordinate system, the theory of almost periodic functions is used. This gives
us an opportunity to get precise formulas of electron coordinates and rate in a form of explicit
functions of time. The received formulas are suitable for analyses of electron dynamics in the
fields of both low and high field intensity. The formulas are given for electron rate projections on
coordinate axes in TEM wave field, which are the functions of the wave generalized phase, and
were received as a result of integration of dynamics differential equation.

YHUBEPCAJIBHBII HOHO30H] HA OCHOBE SDR-TEXHOJIOT A
A1 HAKJIOHHOI'O 1 BEPTUKAJIBHOTI'O OJHOIIO3UITUOHHOI'O
3O0HAUPOBAHUA NOHOC®EPBHI C DSSS-, FMCW- 1 FMICW-CUT'HAJIAMUA
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SDR BASED FLEXIBLE IONOSONDE FOR OBLIQUE
AND VERTICAL SINGLE-POSITION IONOSPHERE SOUNDING USING DSSS,
FMCW AND FMICW SIGNALS

D.V. Ivanov, V.A. Ivanov, A.A. Elsukov, V.V. Ovchinnikov
Volga State University of Technology, Yoshkar-Ola, Russia

HNono3ona siBNsieTCS OJHUM M3 OCHOBHBIX MHCTPYMEHTOB, UCIOJIB3YEMBIX ISl OTpeiese-
HUS COCTOSTHUS HOHOc(ephl. B 3aBuCMMOCTH OT peknMa paboThl (HAKIIOHHOTO WJIM BEPTHKAIb-
HOTO) C IEJbI0 00eCIeYCHHs] MAKCUMAIBHON YHEPreTHYECKON 3(PPEKTUBHOCTH MPUMEHSIOTCS
pa3n4HbIe CIOXKHBIE curHalibl, Takue kak DSSS, FMCW u FMICW. Kaxplii U3 3TUX CUTHAJIOB
o0JyasaeT CBOMMH MPEUMYIIECTBAMU M HelocTaTkamu. B maHHO# pabore pemianach 3ajada co-
3/1aHMS] YHHUBEPCAJbHOTO MOHO30HJIa C MPUMEHEHHEM CHUTHAJIOB JAHHBIX THUIIOB. PaccMOTpeHsI
YaCTOTHBIC U BPEMEHHBIE XapaKTEPUCTUKHU CUTHAJIa U HAaKJIaJblBa€Mble Ha HUX OTPAaHUYCHUS B
3a/1a4e MOJTY4YEHUs MAKCUMAJIbHOM SHEPIrUH 30HAMPYIOLIEro CUrHajga Py MUHUMAJIbHON MOIII-
HOCTH Tiepenayu. Pa3paboTaHHbI HOHO30H] peann3oBaH 1mo TexHonorun SDR Ha yHHBepcaib-
Hol mpuemonepenatomeit mathopme USRP N210 u ucronb3yeT olHy aHTECHHY JJIs TIepeaadu U
MpUeMa CUTHaJIa B BEPTUKAIBLHOM PEXKUME.

Ionosonde is one of the main instrument used to determine the state of the ionosphere. De-
pending on the mode of operation (oblique or vertical), various complicated signals such as
DSSS, FMCW and FMICW are used to provide maximum energy efficiency. Each of these sig-
nals has its advantages and disadvantages. In this paper, the problem of creating a universal ion-
osonde with the application of signals of these types was solved. The frequency and time charac-
teristics of the signal and the confines imposed on them in the problem of obtaining the maxi-
mum energy of the probe signal with a minimum transmission power are considered. The devel-

66



BHI®D-2017. Cexyus C. Juacnocmuka ecmecmeeHHblX HeOOHOPOOHBIX Cped U MAMeMamuyecKkoe MOOeiIuposanue

oped ionosonde is implemented using SDR technology on the USRP N210 universal transceiver
platform and uses one antenna to transmit and receive the signal in vertical mode.

AJIT'OPUTMBI OBHAPYXXEHMUS IIOJIE3HOI'O CUI'HAJIA
HA ®OHE ITOMEX U UX BEPU®PUKALIUA
JJIs1 YHUBEPCAJIBHOI'O IU®POBOI'O HOHO30H/JA,
CO3JJAHHOI'O 11O SDR-TEXHOJIOI'MHA
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THE USEFUL SIGNAL DETECTION ALGORITHMS
ON THE INTERFERENCE BACKGROUND
AND THEIR VERIFICATION FOR SDR BASED DIGITAL IONOSONDE

'D.V. Ivanov, 'V.A. Ivanov, 'N.V. Ryabova, M.I. Ryabova, 'V.V. Ovchinnikov

'Volga State University of Technology, Yoshkar-Ola, Russia
* Bauman Moscow State Technical University, Moscow, Russia

HccnenoBanre HOHOCGEPHI CTABUT Tepen co0oi psii BaXHEWIINX 3ajad, perIeHne KOTO-
PBIX HEBO3MOXKHO 0€3 OpraHu3aluy aBTOMaTH3UPOBaHHOM 00paboTku nHpopmari. OCHOBHBIM
UCTOYHUKOM MH(POPMALIMU O COCTOSSHUHM HOHOC(EPHI SBISIETCS HOHOTpaMMa. 3HaYMMbIM 3TarioM
B OCYIIECTBJICHUHM TUArHOCTUKU HoHOc(hepHoro BU-paanokaHana sIBJISETCS MpelBapUTEIbHAS
(mepBuuHast) 06paboTka noHOrpaMm. [1ockobKy B 0011IeM Ciydae Ha BX0J€ MPUEMHHKA HaOJI0-
JIaeTCsl CMECh TMOJIE3HOTO CHTHAJIa, HEKOTOPOTo IIyMa W TOMEX Pa3HOM MPHUPOJIBI, TO JJISl aBTO-
MaTHYECKOTO CUMTHIBAHUS C MOHOTPAMMBI PAJIMOTEXHHUYECKUX MapaMeTPOB PaIHOIMHUN HEOO-
XOJIIMa €€ OYHMCTKA OT IIYMOBBIX COCTaBIAIOMMX. TakuM 00pa3oM, BOSHHUKAET MpobdiemMa OInTH-
MaJILHOTO TPUEMa CHUTHAJIOB, MOJ KOTOPHIM IMOHMMAETCSI 00CCIIEYCHUE MAaKCUMAIIbHO BO3MOXK-
HOTO TIOJIABJICHHSI TTOMEX Pa3IMYHOMN MPHUPOJBI U MIyMOB. JIJisi ee perieHus HeoOX0MMO pa3pa-
00TaTh ANTOPUTMBI OIITUMAIBHOTO OOHAPY KEHUS M BBIICIICHUS TI0JIE3HOTO CUT'HAJIA.

The study of the ionosphere faces series of important tasks, the solution of which is impossi-
ble without automated data processing. lonogram is the primary data source about the state of the
ionosphere. Preliminary (primary) processing of ionograms plays an important role in the diagnos-
tics of the ionospheric HF radio channel. In general case a mixture of a useful signal, some noise
and various interferences of a different nature are supplied to a receiver input. It is necessary to
clean noise and interference components from ionogram for obtaining radio link parameters. Thus,
there is a problem of signal optimal receiving, which means providing the maximum possible sup-
pression of interference of various nature and noise. Thus, it is necessary to develop algorithms for
signal optimal detection and extraction.

UCCJEIOBAHUE TOHKOM CTPYKTYPbl CUTHAJIOB
OBPATHOTI'O PACCESAHMUS 110 JAHHBIM PAJTAPA EKB UC3® CO PAH

N.A. JlaBbiruH, B.I1. Jle6enes, K.B. I'pkoBuy, O.U. bepurapar

WucTuryT conneuno-3emuoit ¢puszuku CO PAH, Upkyrck, Poccus
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ANALYSIS OF THE FINE STRUCTURE OF BACKSCATTERED SIGNALS
OBTAINED AT EKB ISTP SB RAS RADAR

L.A. Lavygin, V.P. Lebedev, K.V. Grkovich, O.I. Berngardt
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia
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B pabore mpencraBiieHbl pe3yNbTaThl HCCIENOBAaHUS (OPMBI PacCESHHOTO CHTHAla II0
JTaHHBIM KOTepeHTHOTro AekameTpoBoro pagapa EKB UC3® CO PAH. Usyyena dazoBas cTpyk-
Typa M MMapamMeTpbl CUTHAJIOB, PACCESIHHBIX KaK OT 3€MHOW MOBEPXHOCTH, TAK H OT MOHOC(HEPHI.
[IpoBeneH aHanM3 TMHAMUKUA XapaKTEPUCTUK PACCESHHOTO CUTHANIA — aMIUIUTYIHO-(Da30BBIX U
KOPPEJISIIMOHHBIX. AHAJIN3 MPOBOJUJICS C HCIIOJIH30BAHUEM METOJIOB KOTE€PEHTHOTO HAaKOILIE-
HUS. AHAJIM3UPOBAIUCH TAPAMETPhI OIMHOYHBIX Pean3aluid U UX KOPOTKUX CEpHUil.

We present results of an investigation of the scattered signals shape based on the coherent
decameter ISTP SB RAS EKB radar data. We studied the phase structure and parameters of scat-
tered signals both from the Earth surface and from the ionosphere. We analyzed the dynamics of
the scattered signal characteristics, both phase-amplitude and correlational ones. We used coher-
ent accumulation methods for the analysis. We analyze the parameters both for single sounding
and for short series of soundings.

PA3PABOTKA METOJAUKHA OIIPEAEJIEHUA
JUCIIEPCHBIX ITAPAMETPOB A3PO30JIbHbBIX CPE/]
C UCTIOJIb3OBAHUEM TYPBUJIUMETPUYECKOI'O METOJA

J.A. Mewaep, C.C. Tutos, A.A. [1aBjieHko
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THE DEVELOPMENT OF METHODOLOGY OF DETERMINING
DISPERSE PARAMETERS OF AEROSOL MEDIA
BY TURBIDIMETRIC METHOD

E.A. Metsler, S.S. Titov, A.A. Pavlenko
Institute for Problems of Chemical and Energetic Technologies SB RAS, Biysk, Russia

Pabora HanpaBiieHa Ha pa3BUTHE U MOAUDHUKAIMIO TYPOUTUMETPUICCKOTO METOIa TTyTEM
Mepexo/ia OT MCIOIb30BAHMS HEMPEPHIBHOTO CIIEKTPa K HA0OPY JUCKPETHBIX AJTUH BOJH 30HIM-
pyromiero u3nydeHus. K OCHOBHBIM MPEHMYIIECTBAM TaKOH MOJH(HKAIIMN METOJIa OTHOCSTCS
BO3MOYKHOCTb UCCIIEJOBAaHUSI ONTUYECKH ITJIOTHBIX CPEJ U BO3MOXKHOCTh JIMATHOCTUKH AUCIIEPC-
HBIX CPEJ C YBEJIMYEHHOW JJIMHOM onTHyeckoro nytu. [Ipu nmepexone Ha OorpaHUYEHHOE YUCIIO
JUIMH BOJIH 30HAMPYIOLIErO M3IY4YEHUs BO3HUKAET HEOIPEIEICHHOCTh MPU BOCCTAHOBIECHUU
(GYHKIMU pacrpeaesieHus] YacTHIl 110 pa3MepaM, CBsI3aHHAs C MIPHUBJICYCHHUEM MCHBIIIETO KOJTUYe-
CTBa U3MEPUTENBHBIX TAHHBIX 10 UCCIEAyeMou cpene. [ yMeHblIeHus 3TOW HeonpeaeIeHHO-
CTU BBOJMTCS IPOMEKYTOUHBIA ATall, KOTOPBIM 3aKIIOYAETCA B ONPEAECICHUH OCPEIHEHHOIO
pasMepa uccieayeMoil cpensl. B pabore mpencTaBieHa METOAMKA BOCCTAHOBICHHS (DYHKIIMH
pacripeiefieHdsi HaHO- M CyOMHKPOHHBIX YacTHI[ 1O pa3Mepam aByx(das3Hbix cpen. [IpuBeneHbl
pe3yNnbTaThl MCCIEAOBAHUN IO OMPEACNICHUI0 TUHAMUKUA CPEAHETO0 O0BEMHO-TIOBEPXHOCTHOTO
JMaMeTpa 4acTULl BOJHOTO a3po30Js, PYHKIMHU pacHpeesIeHns] YacTULl [0 pa3MepaM U Macco-
BOM KOHUEHTpAIUU YaCTHII.

Pabora BeImoHEHA TIpH (hrHAHCOBOW Toep)Ke Poccuiickoro HayuyHOro (hoHAA (TIPOCKT
Ne 17-79-20193).

The work is directed at the development and modification of the turbidimetric method by
going to the continuous spectrum to the discrete set of wavelengths of the probing radiation. The
main advantages of this modification method are the possibility of studying optically dense me-
dia and the possibility of diagnostics of disperse media with increased optical path length. In
passing from to the limited number of wavelengths of the probing radiation, the uncertainty in
the reconstruction of the size distribution functions associated with the involvement of a smaller
number of measurement data on the studied environment. To reduce this uncertainty, the usual
intermediate stage which consists in determining the average size of the investigated medium.
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The paper presents methods of recovery of distribution function of nano and submicron particle
size of two-phase media. The results of research to determine the dynamics of the Sauter mean
diameter of a water aerosol, the size distribution functions and mass concentration of particles.

The work is executed at financial support of Russian Science Foundation (project No. 17-
79-20193).

HOJAPU3YEMOCTbDb U30JIMPOBAHHBIX ®YJIJIEPEHOB

E.JO. IlankpaTtbes, P.B. XaTeiMoB

WHCcTUTYT QU3HKH MOJIEKYN U KpUCTaToB Y pumMckoro HayyHoro uenrpa PAH, Ya, Poccust
evgeniy@pankratyev.com

POLARIZABILITY OF ISOLATED FULLERENES
E.Yu. Pankratyev, R.V. Khatymov
Institute of Molecule and Crystal Physics of Ufa Research Center RAS, Ufa, Russia

B kBantoBo-xumuueckom npudmmkenuu PBE/3( (ITPUPOJJA 16) uszydeHsl TepMoanHa-
MUYECKH HanboJiee CTaOMIbHBIC WM MPUOIIDKAIOIIHECT K HUM u3oMepsl GymiepeHoB Cp0—Crao
B CHHIJICTHOM 3JICKTPOHHOM cOCTOsSTHUU. OOIIni HaOOp JTaHHBIX XOPOIIO OIMKMCHIBACTCS KBajpa-
THYHOU 3aBUCUMOCTHIO. OTHAKO M3 HEE BBINMAIAOT TpU TOUKH, oTBeuarorue Coeo, C3no, Csoo, OC-
HOBHOE COCTOSIHME ISl KOTOPBIX SIBIISETCS TPUIUIETHBIM. Takke BBIIEISIETCS OTpaHUYEHHBIN
y4acTok Cpp—Cj29, KOTOPBIN MOKHO 0XapaKTepU30BaTh JIMHEMHON (DYHKITHEH.

The most tthermodynamically stable or related fullerene isomers Cy—C7;0 in the singlet
electronic state were studied within quantum chemistry approach PBE/3( (PRIRODA 16). The
general data set is well described by a quadratic relationship. However, three points, correspond-
ing to Cye0, C320, and Csg, whose ground state is triplet, are outside from this relationship. There
is a limited section for Cy—C2o characterized by a linear function.

ITEHTAKBAPKH CO CKPBITBIM OYAPOBAHHUEM B MOJAEJIN CKUPMA

'10.10. IlanTeseeBa, "H.A. IlepeBaJioBa, ’M.B. Ioasikos

"MpkyTckuii rocymaperBenHbit yauBepcutet, UpkyTek, Pocens
panteleevajuliy@mail.ru
2HeTep6yprc1<I/H7I uHCTUTYT saepHoi ¢usuku uM. b.I1. Koncrantunosa, Cankt-IlerepOypr, Poccus

PENTAQUARKS WITH HIDDEN CHARM IN THE SKYRME MODEL
J.Yu. Panteleeva, I.A. Perevalova, M.V. Polyakov

"rkutsk State University, Irkutsk, Russia
*B.P. Konstantinov Saint Petersburg Nuclear Physics Institute, Saint Petersburg, Russia

13 urons 2015 1. komnabopanus LHCb coobumna 00 OTKPBITHH HEOOBIYHBIX CBS3aHHBIX
COCTOSIHMH, COCTOSAIIMX W3 IISATH KBApKOB. PaHee TakWe COCTOSHUS HSKCICPUMEHTAJIbHO HE
HaOJIIOaJINCh, B CBS3M C YE€M B HACTOAIIEE BpeMs HE CYLIECTBYET HMX OOIIETPUHSATOTO
TEOPETUYECKOTO OINMUCaHWi. B gaHHOW paboTe MBI MpeiaraeM OJHY U3 BO3MOXHBIX
TEOPETHYECKUX MOJEICH, OOBSICHAIONIMX CYIIECTBOBAaHHE TIEHTaKBapKa.

B Hamem mozmxone NMEHTAKBapK pacCMAaTPUBACTCS KaK CBS3aHHOE COCTOSHUE YapMOHMUS
y(2S) u Hekoroporo 6apuoHa (B ciayyae oOHapyxeHHoro Ha LHCb meHTakBapka — NpoOTOHA).
Msl mpemaraeM TEOPETHYECKOE OIMMCAaHME MEXaHW3Ma WX CBS3bIBAHUS B TEPMHHAX
XPOMOAJICKTPUYECKON TMOSIPU3YEMOCTH YapMOHHUSI M TEH30pa SHEPIUU—UMITyJbca OapHOHa,
BbIUUCIIEHHOTO B Moaenu Ckupma. Takum 00pa3oM, MBI MOXKEM HE TOJBKO OIUCATh YXKe
OOHApY)KCHHBII B OJKCIEPUMEHTE IEHTAaKBapK, HO M IPEACKa3bIBaTh JPYTHE BO3MOXKHBIC
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CBSI3aHHBIC COCTOSHUS IIATH KBapkoB. B Hactosmied pabore MBI JelaeM MpeIcKa3aHue
CYIIIECTBOBAHHMSI CBSI3aHHOTO COCTOSTHUS YaPMOHHUS C OKTETOM U JIEKYIIJIETOM 0apHOHOB.

On 13 July 2015, the LHCb collaboration reported about detection of some extraordinary
binding states, which consisted of five quarks. Before such states were not observed experimen-
tally, so, there was not their generally accepted theoretical description now. In this report we
have proposed the one of the possible theoretical models that describes pentaquarks.

In our approach the pentaquark is considered as the bound state of charmonium y(2S) and
some baryon (in the case of detected pentaquarks the baryon is proton). We propose the theoreti-
cal description of their binding mechanism in terms of the chromoelectric polarizability of char-
monium and baryon energy momentum tensor calculated in the Skyrme model.

In this way we can not only describe detected pentaquark but also predict other possible
bound states of five quarks. In this report we make a prediction of possible bound states of char-
monium with the octet and the decuplet of baryons.

I'PYIIIIMPOBKA BOJBIINX OB BEMOB HH®OPMAIIUU
ITO BBIYUCJIAEMBIM ITPU3HAKAM
C IIOMOUBIO PEJIAIIMOHHBIX BA3 TIAHHBIX

1O.B. Ilenckux

HuctutyT comneuHo-3emuoi puzuku CO PAH, Upkytck, Poccus
penskikh@jszf.irk.ru

GROUPING OF LARGE INFORMATION VOLUMES
BY CALCULATED CRITERIA USING RELATIONAL DATA BASES

Yu.V. Penskikh
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

[Ipu pabote c OonpmiuMu oObeMaMu HH(OPMALMKM YAacCTO BO3HHMKAET HEOOXOAMMOCTH
CTPYIIIUPOBATh JAaHHBIE MO KAKMM-TMOO IMpPHU3HAKAM, OIPENENUTh KOJUYECTBO 3JIEMEHTOB B
TpyIIe, uX CyMMy, CpeHee 3HaueHue U T. 1. B TaHHOM ucclieoBaHuH 3a/1a4a KI1acCu(pUKAIIH
pelanach ¢ MOMOLIbIO PENSUOHHON 0a3bl AaHHBIX. [Ipu 3TOM rpynnupoBka B 0a3e JaHHBIX HE
[0 CKaJSIPHBIM, a TI0 BBIYMCIIIEMBIM TOJSM 3aTpyIHuTENbHA. 11 00X0Aa 3TOro orpaHUyYeHus
ObUT IPEJUIOKEH CIIOCO0 MpeBapUTEIBHOTO pacueTa KJIaCCU(PULUUPYIOIIHUX PU3HAKOB, OUCAHBI
MperMyLIeCTBa UCIOJIb30BaHUs JAHHOTO NoaxoAa. JlaHHas MeToauKka anpoOupoBaHa i Ipym-
nupoBKU 250 CyTOK MUHYTHBIX JJAHHBIX Ha36MHOM CE€THM MarHUTOMETPOB IO y3J71aM CETKH B CH-
CTEME KOOPJMHAT IIHNPOTAa — MECTHOE T'€OMAarHuTHOE BpeMs C OJJHOBPEMEHHOM IpyNIUpOBKOMN
10 YPOBHSIM aKTUBHOCTHU AE-UHJEKCa.

When operating large information volumes, one often has to classify data into groups by
some criteria, to determine the number of elements in the group, their sum, mean value, etc. In
this study, I solve the classification problem through a relational data base. In doing so, it is dif-
ficult to group not by scalar, but by calculated fields within a data base. To bypass this re-
striction, I propose a method to preliminary calculate the classifying criteria, and describe the
advantages of using this approach. This technique is tested for a group involving 250 days of 1-
minute data from the ground-based network of magnetometers by hubs in the latitude-local geo-
magnetic time coordinate system with a simultaneous grouping by the 4E-index activity levels.
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JJUM-ITPUEMHHUK C UCITIOJIb3OBAHUEM
IMPOI'PAMMHO-OIIPEJAEJISAEMBIX CUCTEM

A.B. Ilopecusrii

UnctuTyT conneuno-zemuoit puzuku CO PAH, Upkytck, Poccus
pav@iszf.irk.ru

WITH THE USE OF SOFTWARE DEFINED RADIO CHIRP RECEIVER
A.V. Podlesnyi
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

IIpuBoasTCA ONMMCaHUE U OCHOBHBIE XapaKTEPUCTUKU IpueMHuka JIUYM-curnanos ¢ wuc-
MOJIb30BAaHUEM TIPOTPAMMHO-OIIPEACIIIEMBIX cucTteM, pazpadborannoro B MC3d CO PAH. O6-

Cy’KJIaeTCs OIBIT JKCIUIyaTallud AAHHBIX IPUEMHUKOB B cocrtaBe cetu JIYM-3oHaupoBaHus
NC3® CO PAH.

Described the main characteristics chirp signals SDR receiver developed in ISTP. The ex-
perience of operating these receivers as part of the chirp sounding network of the ISTP SB RAS
of the SB RAS is discussed.

CTATUCTHUKA UBMEHEHUS ABUMYTAJIBHOI'O PACIPEJIEJEHUS
BBICOKOYACTOTHOM T’rEOAKYCTHYECKOMU DMUCCHUA
B CBSI3HU C 3EMJIETPSICEHUSIMUA HA KAMYATKE

A.A. Conomuyk

HuerutyT KOcMO(U3MUECKUX UCCieioBaHuit U pactipocTpanenus pamriosond [IBO PAH, [Maparynka, Poccust
aleksandra@ikir.ru

STATISTICS OF CHANGES IN AZIMUTHAL DISTRIBUTION
OF HIGH-FREQUENCY GEOACOUSTIC EMISSION
ASSOCIATED WITH KAMCHATKA EARTHQUAKES

A.A. Solodchuk
Institute of Cosmophysical Research and Radio Wave Propagation FEB RAS, Paratunka, Russia

Jls olleHKM M3MEHEHUS HAIPaBICHHOCTH T'€0aKyCTHUYECKOro m3iaydeHus Ha KamdaTke y
JIHA 03. MUKMXKa yCTaHOBJICHA MPUEMHAs aKyCTHYeCKas CHCTeMa Ha 0a3e KOMOMHHPOBAHHOTO
BEKTOPHOTO ImpHeMHHKA. Ha ocHOBE MOJIydeHHBIX JAaHHBIX 3a nepuoj ¢ aBrycra 2008 r. mo ne-
ka0Opp 2016 T. nccaeaoBaHbl U3MCHEHUS HAIIPABICHHOCTH I'€0AKyCTHUYECKOM SMUCCHH BO BPEMS
3eMJICTPACEHUI. Y CTaHOBICHO HAJIMYHKE IIPe- U MOCTCEHCMUYSCKUX aHOMAJIMI B a3UMYTaJIbHOM
pacrpeieleHuu BBICOKOYaCTOTHOM Ie0aKycTu4eckoil amuccuu 6onee ueMm B 70 % ciryuaes.

To estimate the changes of geoacoustic emission directivity at Kamchatka, a receiving
acoustic system based on a combined vector detector was installed by the bottom of Mikizha
lake. Based on the data received from August 2008 to December 2016, the changes of geoacous-
tic emission directivity during earthquakes were investigated. Pre- and post-seismic anomalies in
the azimuthal distribution of high-frequency geoacoustic emission were detected in more than
70 % of the cases.

NCCIEJOBAHME ITPOLHECCOB OCAKAEHUA
MEJIKOIUCIIEPCHOT'O A3PO30JI5 B AKYCTHYECKOM I10JIE

M.IO. CtenkuHa, A.A. AHTOHHHKOBA

WHctuTyT npobnem xuMuko-sHeprerrnueckux texnonoruit CO PAH, buiick, Poccus
antonnikova.a@mail.ru
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RESEARCH INTO PRECIPITATION OF A FINE AEROSOL
IN ACOUSTIC FIELD

M.Yu. Stepkina, A.A. Antonnikova
Institute for Problems of Chemical and Energetic Technologies SB RAS, Biysk Russia

BaxxHOl HayYHO-TEXHHUYECKOH MPOOJIEMOM B pa3HBIX OTPACISAX MPOMBIIUICHHOCTH SIBISICTCS
OCaXJIEHUE MEJKOMCIIEPCHBIX adpPO30JIeH ¢ pa3MepoM YacTHIl mopsaaka 1—15 MM (Kak KHUIKO-
KaneJNbHBIX, TaK U TBEPA0(Da3HbIX). OOBICHICTCS 3TO TEM, YTO OIPOMHBIE 10 Macce BBIOPOCHI U
a’p030JIbHEIE 00PA30BAHMSI TIPECTABIISIOT HETIOCPEICTBEHHYIO YTPO3Y JUIsl 3JI0pPOBbS YeTIOBEKA U
o6uocdeps! B 11e10M. [lepcneKTUBHBIM HallpaBlIeHUEM pEIIeHUs] YKa3aHHOW MpoOJeMbl SBIISETCS
CO3TaHUC CUCTCM KOAryJidiuu U OCAKACHUA NUCICPCHBIX YaCTUL] YJIbTPAa3BYKOBbBIMU KOJIC6aHI/I-
SIMU BBICOKOW MHTEHCUBHOCTH.

HpeI[CTaBJ'ICHBI SKCIICPUMCHTAJIbHBIC JAHHBIC M0 OCAXKIACHUIO MOJCIIBHBIX a3P030JIbHBIX CPCI
C pa3HbIMHU (PU3UKO-XUMUYECKUMU CBOMCTBAMH BELIECTBA MPH U3MEHEHWH BHEUIHUX YCIIOBUH (TEM-
MepaTyphl U BIAKHOCTH OKPYKAFOIIEH Cpe/Ibl) MO ACUCTBUEM aKyCTHYSCKUX HCTOYHUKOB C JHaria-
30HOM 4acToT kojiebanuit ot 2 1o 30 kI’ u ¢ uaTeHCUBHOCTHIO 120—-150 1b. Tlpu sTOM HCcCcnenoBa-
JIaCh JUHAMHUKA PACIIPCACIICHUA IO pasMCpaM U KOHLCHTPAIWKU YaCTHILI. HCCHGHOB&HHG BBITTOJIHEHO
npu noiiep ke rpanTa Poccutickoro Hayunoro donza (mpoekt Ne 17-79-10209).

Important scientific and technical problem in different industries is a deposition of fine
aerosols with particle size about 1-15 microns (both liquid-phase and solid-phase). It can be ex-
plained by the fact that emissions and aerosols, huge on weight, pose an instant threat for health
of the person and the biosphere in general. The perspective direction of the solution of the speci-
fied problem is creation of systems of coagulation and a deposition of disperse particles by the
ultrasonic vibrations of high intensity.

We have presented the experimental data on a deposition of model aerosol medium with
different physical and chemical properties of substance at change of external conditions (temper-
atures and humidities of a surrounding environment) under acoustic sources with a frequency
range of 2-30 kHz and intensity 120—150 dB. At the same time the dynamics of distribution by
the sizes and particle concentration was investigated. This study was funded by grant from the
Russian Science Foundation (Project No. 17-79-10209).

KOMILJITEKCHOE BO3JEHCTBUE IJAEKTPUYECKOTI'O NOJIA 1151 Y CKOPEHHSA
OCAXJIEHUA BPEJHBIX ADPO30JIEU U3 BO3AYIIHOU CPEbI

M.IO. Crenkuna, O.b. Kyapsimosa

HucTuTyT mpobiieM XuMuKo-3HepreTndeckux Texuonoruiit CO PAH, buiick, Poccus
mabric@mail.ru

COMPLEX IMPACT OF ELECTRIC FIELD FOR ACCELERATION
OF SEDIMENTATION OF HARMFUL AEROSOLS FROM THE AIR ENVIRONMENT

M.Yu. Stepkina, O.B. Kudryashova
Institute for Problems of Chemical and Energetic Technologies SB RAS, Biysk, Russia

Bo3zgeiicTBue 351€KTpUUECKOTO MOJS Ha MEJIKOJUCIIEPCHBIE YaCTUIbI B BO3AYILIHOM MPO-
CTpaHCTBE NMPUBOJUT K YCKOPEHUIO MPOIlecca UX OCa)XIEHHUs, HO He BO Bcex ciyyasx. C apyroi
CTOPOHBI, 7151 cOOpa BPEeIHBIX a’3p0o30Jiel U3 BO3AYLIHON Cpeibl MPUMEHSIOT CIEIHaIbHO pac-
MbJIEHHBIE B BO3/yXe MOPOLIKK copOeHTa. B maHHO# paboTe nccienyeTcs KOMIUIEKCHBIN MoA-
XOJI K 3a/1a4€ OCAKICHUS BPEIHBIX adPO30JbHBIX BRIOPOCOB, 3aKITIOYAIOIINUIACS B AJIEKTPOCTaTHYE-
CKOM pPacIbUIEHUH YacTHUI] COPOCHTA C MOCIEAYIONIMM OCaXIEHUEM YaCcTHUIL SJIEKTPOPHIBLTPOM.

WccnenoBanue BO3AEHCTBUS AJIEKTPUYECKOTO IOJI HA IPOLECC OCAXKIEHUS BPEIHBIX
a’pO30JIbHBIX O0pa3oBaHM B 3aMKHYTOM IPOCTPAaHCTBE MpeaycMaTpuBaeT (U3UKO-
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MaTeMaTHIECKOEe MOCITUPOBAHHUE JJIEKTPOCTATHUECKONW KOAryJsiud. B TEOpeTHYecKoM M JKC-
NEPUMEHTAJIBHOM HCCIICIOBAHUAX (PUKCHPOBAIMCh U3MEHEHHS KOHIICHTPALMU M JUCIIEPCHOCTH
YaCTHUI[ a9PO30JIsi B U3MEPUTEIILHOM 00BEME.

PabGota BeimonHeHa npu GpuHAHCOBO# moepxkke Poccuiickoro gponaa GpyHmaMeHTaIbHBIX
uccienaoBanuii (rpantT Moa_a 16-38-00581).

Impact of the electric field on the fine particles in airspace leads to acceleration of process
of their sedimentation, but not in all cases. On the other hand, they apply the sorbent powders
which are specially sprayed in air to collecting harmful aerosols from the air environment. In this
work we investigate the integrated approach to a problem of sedimentation of harmful aerosol
emissions consisting in electrostatic dispersion of particles of a sorbent with the subsequent sed-
imentation of the particles by the electric precipitator.

The research of impact of electric field on process of sedimentation of harmful aerosol
emissions in the closed space provides physical and mathematical modeling of electrostatic co-
agulation. In theoretical and experimental study we fixed change of concentration and dispersion
of particles of an aerosol in measuring camera.

This work was supported by the Russian Foundation for Basic Research (grant mol a 16-
38-00581).

KOPPEJJIAIIMOHHAA METOAUKA OIIPEJIEJIEHUA
SJIEKTPOHHbBIX U HOHHBIX TEMIIEPATYP
JJIsA HPKYTCKOI'O PAJAPA HEKOT'EPEHTHOTI'O PACCESAHUSA

B.I1. TamabikoB, A.B. MeaBenen

UnctuTyT conmneuno-zemuoit puzuku CO PAH, Upkytck, Poccus
vtashlykov@iszf.irk.ru

CORRELATION TECHNIQUE TO DETERMINE ELECTRON AND ION
TEMPERATURES FOR IRKUTSK INCOHERENT SCATTER RADAR

V.P. Tashlykov, A.V. Medvedev
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabore npensnioxkeH Moaxo/l K peleH!o 00paTHON 3a/1a4yil BOCCTAHOBJIEHUSI TEMIIEPATYP
HMOHOC(EPHOH IIa3Mbl 10 KOPPEISALHMOHHBIM XapaKTepUCTUKAM CUTHalIa 0OpaTHOTO pacCesiHUs
st UpkyTtcekoro panapa HekorepeHTHoro paccestHust (MIPHP). Onucanbl aTansl pemieHust gaH-
HOM 3a/1auy: IOCTPOEHUE TEOPETUUECKON PErPECCUN Ui ONPEIEIICHUS TEMIIEPATYDP, TOCTPOCHUE
NpsSIMOM 3aJaul pacCesiHUsI CHTHajla B MOHOC(epe, a TakKe MPOBEICHHE MOJCITUPOBAHHS IS
BaIMJAllMM PELIeHUs oOpaTHOM 3a1auyM, MOUCKA U YCTPAaHEHHs] CHUCTEMAaTUYECKUX MOIPEIIHO-
creil. [IpuBeieHBI pe3yIbTaThl 00paOOTKH dKCTIEpUMEHTATBHBIX JaHHBIX NPHP.

In this study, we considered the inverse problem approach to determine ionosperic plasma
temperatures over correlation characteristics of backscatter signal for Irkustk Incoherent Scatter
Radar (IISR). The described stages of the problem solution are: theoretical regression for tem-
peratures determination, and direct problem construction for backscatter signal in the ionosphere,
and simulation for inverse problem validation, as well as for searching and suppression of sys-
tematical errors. The results of the IISR experimental data processing are presented.

MOJIEJIJMPOBAHUE BAPUAIINI IICEBIOJAJBHOCTH B THCC
B.C. Camoanra, B.A. Caxun, A.C. Tumodeen

Hpkyrckuii rocyjapcTBeHHbIN yHUBEpCUTeT, UpkyTek, Poccns
wernayk@yandex.ru
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MODELING VARIATIONS OF THE PSEUDO RANGE IN THE GNSS
V.S. Samoliga, V.I. Sazhin, A.S. Timofeev
Irkutsk State University, Irkutsk, Russia

[IpoBeneno MonenupoBaHUE BapHAlMii TCEBIOAATBLHOCTU, U3MEPSEMON B TIIOOATBHBIX
HaBUTAIIMOHHBIX CIyTHUKOBBIX cucTemMax (I'HCC), B 3aBUCMMOCTH OT M3MEHEHUN OCHOBHBIX
napaMeTpoB (POpMBI BBICOTHOTO MPOQMIIA 3JIEKTPOHHON KOHIEHTpauuu N(z) noHocgepsl. HMc-
MOJTB3YETCSl COCTaBHAs MOJIEh MOHOC(EPHI, BKIIIOYaroIias rayccoBy (opmy npoduis N(z) Ha
ydacTkax BbICOT OT () 10 BBICOTBI HEKOTOPOM TOYKH, JieXkallel Bellle Makcumyma N. B nannoi
Touke rayccoBa ¢opma mpoduist N(z) compsiraeTcsi ¢ SKCIOHCHIIMAIBHOW 3aBUCHMOCTBIO N(2),
UAYIIeH BIUIOTH O BBICOTHI OKOHYAHUS MOHOC(hEpPHl. Y 3TOH 3aBHCHMOCTH MMEETCS Iapamerp,
OTIpEeCISAIONINI CKOPOCTh yObIBaHUS N C POCTOM BBICOTHI, BBIYMCIIIEMBII UCXO/S U3 OMOPHOTO
3alaBaeMoro 3HaueHusi Z.. [lpu momenupoBaHuu 3aJar0TCS U3MEHEHUS Nmax, Zmax 1 (QOPMBI
npoduss Beille MaKCUMyMa uepe3 u3MeHeHue Z.. OneHnBaeTcsl CTeNeHb BIUSHUS OJIMHAKOBBIX
OTHOCUTEJIbHBIX U3MEHEHUN 3TUX MapaMeTPOB Ha BapUalluU MICEBIOAAIBHOCTH.

The simulation of variations of the pseudo range measured in global navigation satellite
systems (GNSS), depending on changes to basic parameters and shapes of high-rise profile of the
electron density N(z) of the ionosphere. Uses a composite model of the ionosphere, including the
Gaussian form of the profile N(z) plots of heights from 0 to the height of some point lying above
the high of the N. At this point the Gaussian shape of the profile N(z) is mated with the exponen-
tial dependence of N(z), going up to the height of the end of the ionosphere. This based on a pa-
rameter that determines the rate of decrease of N with height that is calculated based on the ref-
erence value specified Z.. In the simulation set changes Nmax, Zmax and shapes of profile above
the maximum changes Z.. Estimated degree of influence of the same relative changes of these
parameters on the variation of the pseudo range.

MATEMATHYECKOE MOJAEJIUPOBAHUE SQHEPTETHYECKOI'O CIIEKTPA
BBICTPBIX HEUTPOHOB

P.M. Tumuenko, T.B. Maabixuna, B.O. llInaruna

XappKOBCKUI HallMOHaNbHBIN yHUBepcuTeT uM. B.H. Kapa3suna, Xapekos, YkpanHa
timchenkoruslan97@gmail.com

MATHEMATICAL MODELING THE ENERGY SPECTRUM OF FAST NEUTRONS
R.M. Timchenko, T.V. Malykhina, V.O. Shpagina
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

B cBsi3u ¢ pazBUTHEM SIIEPHBIX TEXHOJIOTHN CYIIECTBYET HEOOXOIMMOCTh SKOJIOTHYECKOTO
MOHHUTOpPHHTa. BaskHbIM 3Tanom pa3zpaboTKu MpUOOPOB AJIsi KOHTPOJIS 0OBEKTOB pagualliOHHON
OIACHOCTH SIBIISIETCS MOJAENUpoBaHue. B paboTe mpoBeneHO MaTeMaTHYeCKOe MOCIMPOBAHUE
SHEPTETUUYECKOTO CIEKTpa OBICTPBIX HEUTPOHOB OT McTouHMKa PuBe-239 u comocrtaBienue pe-
3yJBTaTOB C JaHHBIMU JTaOOPATOPHBIX UCIIBITAaHUN. [10ITy4eHHbIE CMOIETUPOBAHHBIE XapaKTEePH-
CTUKU MCTOYHHKA HEUTPOHOB UCHOJB3YIOTCS AJI Pa3paOOTKH U HUCCIIETOBAHUS TSDKEJIBIX CIIMH-
TUJIATOPOB.

The need for environmental monitoring is due to the development of nuclear technologies.
Modeling is an important stage in the development of instruments for monitoring radiation haz-
ard facilities. Mathematical modeling the energy spectrum of fast neutrons was carried out in the
work, as well as a comparison of results with the data of laboratory tests. The simulated charac-
teristics of the neutron source, obtained as a result, are used to develop and investigation heavy
scintillators.
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HuctutyT comreuno-3emuoit puzukun CO PAH, UpkyTck, Poccust
fedrr@iszf.irk.ru

METEOR OBSERVATION AT EKB RADAR OF ISTP SB RAS
R.R. Fedorov, O.I. Berngardt
Institute of Solar-Terrestrial Physics SB RAS, Irkutsk, Russia

B pabore ommcaHo pacmmpeHHe BO3MOKHOCTEH KOTEPEHTHOI'O pajiapa JIeKaMeTpOBOIO
nuana3zona EKB MC3® CO PAH no guarHoctuke HedTpaiabHOM atMochepsl BeICOT 80—100 kM
3a CYeT MOHUTOPHUHTa METECOPHOI'O pacCesHUs B peajabHOM MaciuTtabe BpeMeHH. JlaHHBIA pajap
(56.5° N, 58.5° E) obnamaeT cekTopoM 0030pa okoyio 52°, addexTuBHON AaabHOCTHIO 3000—
4500 xM u padounmu yactoramu 8—20 MI'1. CekTop 0030pa noaeiied Ha 16 HanmpaBieHu# (Iy-
Yyel) mupuHON Topsaka 3—6°, paspemeHue mo JaTbHOCTH 15—45 kM, BpeMsi HaKOTUICHUS CUTHA-
Ja Ha OJHOM JIyue 4—8 ¢, MOJIHOEe CKaHMPOBaHUE CEKTOpa 0030pa 3aHuMaeT 1-2 MuH. OCHOBHOM
pPeXKUM pabOThl — CKaHUPOBAHHE MHOTOMMITYJIbCHBIMH TI0CIICIOBATEILHOCTSIMHU C HaKOIICHUEM
KOPPEISLMOHHON (DYHKIMM CUTHAA Ha KaXXI0H paJaHOJOKAIIMOHHON TAIbHOCTH M MO KaXXIOMY
ay4dy B OTACHbHOCTH. OCHOBHBIM Ha3HAYCHHEM JIaHHOTO pajapa SBISCTCS MOHUTOPUHI JIMHA-
MHKH HOHOC(EPHI B MOJISPHBIX IMHPOTAX, OJHAKO OH MOXKET OBITh MCIOJIB30BaH JIJII PErHCTpa-
[IUY TTApaMETPOB METCOPHOTO 3Xa (pacCesHUsI HA METECOPHBIX CIIeJIaX) Ha MaJIBIX JTUCTAHITUAX
(mo 600 xm) Ha BbicOTax cropanus MmereopoB (80—100 km).

HccenenoBanue METECOPHOTO dXa SBISICTCS PEKUMOM OTHOCHTEIBHO PEryJISIPHOH PaOOThI
aHAJIOTMYHBIX pamapoB ceth SuperDARN. B orianume oT cTaHIApTHBIX METOJOB JUATHOCTHKH
METEOPHOI'0 7Xa I10 CPEeIHECTaTUCTHUCCKUM XapaKTepUCTHKAM CHUTHAJIa ¢ BPEMEHHBIM pa3pellie-
HHEM TIOpsAKa HECKOJIbKHX CEKyHJ HaMH peajli30BaH aJIrOPUTM ITOMCKa METCOPHBIX 3Xa II0
KBaJpaTypHbIM KOMIIOHCHTaM PAaCCESIHHOTO CUTHAJIa 10 CTATUCTHUYECKOTO YCPEIHEHHS C Bpe-
MCHHBIM pa3zpemiearueM 5—10 Mc. AJITOpUTM OCHOBAH Ha IIOMCKE IIaphl apaMEeTpOB MOJESIH (Xa-
PAKTECPHOTO BPEMCHU JKHM3HHU ClIela U JOIUIEPOBCKOM CKOPOCTH 3Xa) M3 YCIOBHS HAHMMCHBIIETO
CPEIHEKBAIPATUYHOIO0 OTKIIOHCHHS HAOJI0JaeMOr0 pacCesTHHOI0 CHUTHaja OT MozenbHOoro. Ilo-
HCK MPOU3BOIUTCS METOJIOM IIpsIMOro Iepebopa. B pe3ynbTaTe onpenensroTcs XapaKTepPUCTUKH
METEOPHOI'0 ClIe/Ia: JalbHOCTh, BPEMS KU3HU U CKOPOCTh BIIOJb JIyda 3pEHUS pajapa. ITH Xa-
PaKTEPUCTUKH MTO3BOJISAIOT CYJAWTh O JUHAMHKE HEHTPAIbHBIX BETPOB HA BHICOTAX CTOPAHHS Me-
TEOPOB. AJTOPUTM pabOTaeT ¢ JAaHHBIMH pajapa B pealbHOM MacliTaOe BPEeMEHH, 3aIlyIlcH Ha
panape EKB B nekabpe 2016 r. u B HacTosiiiee Bpemsl SBISETCS BHIOM PETYISIpHON 00paboTKu
JIAHHBIX pajapa, a Tak)Ke HCIOJIb3YEeTCs I PETPOCIIEKTUBHOTO aHaIn3a JaHHBIX.

[IpuBeaeH CTAaTUCTHYECKHM aHAIHM3 XapaKTepHCTHK METCOPHOIO 3Xa B IEpHOJ C Hadala
2016 r. o HacTosIIEe BpeMsl, UCCIIEI0BaHbI €r0 CYTOYHBIE, CE30HHBIE U PAKYPCHBIE 3aBUCUMOCTH.

NCITIOJIb30OBAHUE OTHOYACTOTHBIX TIPUEMHHUKOB
JJISA PETUCTPALIMU HEPET'YJISAPHBIX COBBITUN B UOHOC®EPE

A.A. Xoamoropos, B.b. UBanos

HpkyTckuii rocynapcTBeHHbIN yHUBepcuTeT, UpkyTck, Poccus
vararagon007@yandex.ru

USING A SINGLE-FREQUENCY RECEIVERS FOR THE REGISTRATION
OF IRREGULAR EVENTS IN THE IONOSPHERE

A.A. Kholmogorov, V.B. Ivanov

Irkutsk State University, Irkutsk, Russia

[lenbio qaHHOM pabOTHI ABISETCS UCCIIEAOBAaHUE BOSMOKHOCTH OJTHOYACTOTHBIX TPUEMHHU-
koB 'HCC nmnst nuarnoctuku nonocdepsl. VccnenoBanue npoBoAWIOCs Ha MPUMEPE HECKOIb-
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KHX KPYIIHOMACIITAOHBIX COOBITHH, TAKMX KaK COJIHEYHOE 3aTMEHHUE, MOIIHEIC 3e€MJICTPSICCHHS,
B3pbIB YensgOnHckoro mereoponaa. [lokazaHo, 4To 0JHOYACTOTHBIC IPUECMHHMKHU MTO3BOJISIOT pPe-
TUCTPUPOBATH HEPETYJISAPHBIE COOBITUSI B HOHOC(EPE, XOTh U C MEHbIIIEH TOUHOCTHIO, YEM JIBYX-
YaCTOTHBIE TPUEMHUKH.

The aim of this study is to investigate the possibility of single-frequency GNSS receivers
for diagnostics of ionosphere. The study was carried out on the example of several large-scale
events, such as a solar eclipse, powerful earthquakes, and the explosion of the Chelyabinsk me-
teoroid. It was shown that single-frequency receivers allow recording of irregular events in the
ionosphere, though with less accuracy compared to two-frequency receivers.

PA3PABOTKA ITPOT'PAMHO-AIIIIAPATHON YACTHU
KO2PIHUTUBHOI'O CIIEKTPOMETPA

M.M. Yynun, P.P. Jlatsinos, I.K. Hypraiaues

Kazanckwuit penepanpubiii yausepcutet, Kasanp, Poccus
grey2paul@gmail.com

DEVELOPMENT OF SOFTWARE
AND HARDWARE FOR COERCITIVE SPECTROMETER

M.M. Chupin, R.R. Latypov, D.K. Nurgaliev

Kazan Federal University, Kazan, Russia

enpto maHHOTO TMpPOEKTa SIBISAETCS OOHOBIICHME CHUCTEMBI yIIpaBJeHUsI M Oioka cOopa
JTAHHBIX KOAPIUTHBHOTO CIEKTPOMETpPA C WCIOJIB30BAHUEM COBPEMECHHOM JJIEMEHTHOW Oas3bl.
YCOBepHIeHCTBOBaHI/IC CHUCTCMBbI YIIPAaBJICHUS IMO3BOJUT YJIYYIIHUTH Ka4CCTBO 06HaPY)KeHI/IH I10-
JIE3HOTO CHTHAJIA, TIOBBICUTh COOTHOIIEHHE CUTHAJI/IIIYM, YIIPOCTUTD TPY ONepaTopa CUCTEMBI U
MPAaKTUYCCKH MMOJTHOCTBIO aBTOMATU3HUPOBATH CUCTEMY IOJTYUYCHUSA U 06pa6OTKI/I KOHCYHBIX pPC-
3yJIBTATOB CIICKTPOMETA.

The aim of this project is modernization of control system and data gathering block of co-
ercive spectrometer based on modern analog and digital elements. Control system upgrade leads
to improvement of signal detection quality and increase of signal-to-noise ratio. Therefore, sys-
tem operator’s job would be simplified and complex of receiving and processing final data
would be completely automatic.
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